
3224 

RADIOLOGICAL SCIENCES LABORATORY 
R A D I O A N A L Y T I C A L  L A B O R A T O R Y  
PROCEDURES VOL. II 

04/21/87 



Rad ioanalytical Laboratory Procedures 

... . .  ,-. . - * ...... 

.... ..." 4W.A.. 
" .... 

Chonnel number 

distance 3cm 

absorber 945m9/m2 Be 

1.01 KeV/chonnel 

G.L. 18 

X 25 

............ !I g 
........ !I 4 

I I 1 I ................. (....... > L.. 

-'a. . 
* -- 

KK)o I200 n - 
~00001- 

RESPONSIVE T O  THE NEEDS OF ENVIRONMENTAL MANAGEMENT n 



t 

IT/RSL QUALITY ASSURANCE MANUAL COMPENDIUM 
* 

The following list provides an index of Radioanalytical Laboratory proCedures contained in the IT/RSL QA 
Manual: 

Number Title - Revision Date Issued 

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

RSL-002 Standardization of Carrier Solutions 0 5-22-87 

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

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

RSL- 104 Operation of Low Background Alpha/Beta Counting 
Instruments 

0 5-22-87 

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

RSL-106 Calibration of Alpheeta Counting Insuuments 0 5-22-87 

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

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

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

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

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

RSL-112 Operation of Germanium Gamma Spectroscopy System 0 6-23-87 

RSL- 1 13 Determination of Germanium Detector Efficiency 
Tables 

RSL- 1 14 Determination of Germanium Detector Counts 
Reproducibility 

0 8-28-87 

0 8-28-87 
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Samples Preparation 0 8-28-87 

6-23-87 

6-23-87 

6-23-87 

- 
RSL-202 Extraction of Iron from Soil or Metallic Samples 0 

0 Determination of Promethium - 147 RSL-301 

RSL-302 Determination of Tritium in Aqueous Samples by 
Distillation 

0 

0 RSL-303 

RSL-304 

RSL-305 

RSL-306 

RSL-307 

RSL-308 

RSL-309 

Determination of Phosphorus - 32 Activity 5-22-87 

6-23-87 

6-23-87 

5-22-87 

5-22-87 

5-22-87 

6-23-87 

11-12-87 

6-23-87 

6-23-87 

5-22-87 

Determination of Selected Alpha Emitting Isotopes 0 

0 Determination of Strontium - 89,90 in Water Samples 

Determination of Strontium - 89,90 in Milk Samples 0 

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

Determination of Gross Alpha and/or Beta Activity 0 

0 Determination of Radium - 226,228 in Aqueous Samples 

Determination of Technicium - 99 1 

Determination of Calcium - 45 by Chemical Sepmtion 0 

RSL-312 

RSL-3 13 

Determination of Iron - 55 0 

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

Determination of Polonium - 210 8-28-87 

6-23-87 

6-23-87 

5-22-87 

RSL-314 

RSL-315 

RSL-3 16 

RSL-501 

Determination of Lead - 210 

Determination of Ruthenium - 106 

Data Verification 
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Performing Intralaboratory Quality Control Analysis 

Performing Interlaboratory Quality Control 

RSL-603 

RSL-604 

RSL-701 

RSL-702 

RSL-703 

RSL-801 

RSL-802 

RSL-901 

RSL-902 

RSL-903 

RSL-904 

RSL-1001 

RSL- 1002 

RSL- 1004 

RSL- 1005 

RSL-2103 

Intemal Surveillances and Audits 

Software Quality Assurance 

File Set-up and Inventory for Peny Nuclear Power Plant 

Perry Nuclear Records Transfer 

Storage and Maintenance of Records 

Instructions for Glassware Cleaning Laboratory Housekeeping 

Checking Laboratory Measuring and Test Equipment 

Training and Qualifications of Laboratory Technicians 

Q.A. Orientation of New Employees 

Material and Equipment Procurement, Receipt, Storage and 
Control 

Reporting of Defects and Noncompliances per 10 CFR 21 

Sample Receiving 

Radiological Screening and Classification of Mixed Waste 
Samples 

Sample and Data Flow 

Sample Transfer to the Shipping Department 

Instructions for the Calibration of the Duall pH Control 
System 
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Standardizat- ion o f  C a r r i e r  So lu t ions  

Operation o f  Alpha Spectrometer Systems 

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  
Counting Systems 

Operation o f  Low Background Alpha/Beta 
Counting Instruments 

C a l i b r a t i o n  o f  Alpha Spectrometer Systems 

C a l i b r a t i o n  o f  Alpha/Beta Counting 
Systems 

Operation o f  L i q u i d  S c i n t i l l a t i o n  
Counting Instruments 

Operation o f  Alpha S c i n t i l l a t i o n  Count ing 
Instruments 

Background Determinat ion o f  a Germanium 
Detector System 

Energy C a l i b r a t i o n  o f  Computer-Assisted 
Germanium Spectroscopy Systems 
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Spectroscopy Systems 

Operation o f  Germanium Gamma Spectroscopy 
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TITLE: NO : 
Standard izat ion o f  C a r r i e r  RSL-002 
Solut ions 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 

4.1.4 

PURPOSE 

This procedure prov ides an a n a l y t i c a l  method f o r  t he  s tandard iza t ion  
of  c a r r i e r  so lu t ions.  

SCOPE 

This a n a l y t i c a l  procedure app l i es  t o  the  s tandard iza t ion  of c a r r i e r s  L 
i n  radiochemical procedures t o  determine chemical y i e l d .  

RESPONSIBILITIES 

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 
ensure t h a t  t h i s  procedure i s  fo l lowed by the  techn ic ian  d u r i n g  t h e  s t  
dard iza t  i o n  o f  c a r r i e r s .  

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 
delegate t h e  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 w i t h  the  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  f o l l o w  t h i s  procedure an 
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. 

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 Ob jec t ives  and L i m i t i n g  Condi t ions f o r  0 p e r a t i o n . t o  
Meet the  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 u e n t 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. 

" 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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4.1.5 

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  

5.3.3 

5.3.4 

5.3.5 

NO : TITLE: 
Standard iza t ion  of C a r r i e r  RSL-002 
Sol u t i  ons REVISION: 

0 

I T A S  Qual i ty  Assurance Manual. 

I T A S  Qual i ty Assurance Manual , Laboratory Speci f i c Attachment . 

PAGE: 

DATE: 
2 

4-21-87 

Standards 

None 

Procedures 

"Co l lec ted  Radiochemical Procedures", J. Kleinberg,  LA-1721, T h i r d  
Ed i t i on ,  1972. 

Other Pub l i ca t i ons  

"The Radiochemistry of Barium, Calcium and Strontium", D.N. 
Sunderman and C.W. Townley, NAS-NS-3010, Nat ional  Academy of 
Science, January 1960. 

REQUIREMENTS 

Equ i pmen t 

F i  1 t e r i  ng apparatus 

Cent r i fuge 

Mater i  a1 s 

Whatman 42 f i l t e r  paper o r  glass 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,), concentrated ACS reagent grade 

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 

1 M N i t r i c  Acid: add 63 m l  o f  concentrated HN03 t o  500 m l  o f  
demineral ized water and d i l u t e  t o  1 l i t e r .  M i x  thoroughly.  

E thy l  A lcohol ,  95 percent, ACS reagent grade 
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5.3.8 Y t t r 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 ron t i um procedure 

PAGE: 

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

5.3.10 Acet ic  Acid (CH3COOH), g l a c i a l ,  ACS reagent grade 

5.3.11 Oxa l ic  Ac id Solut ion,  0.4 M, prepared f o r  use i n  s t ron t i um 

5.3.12 Sodium Diethylenetriaminepentaacetate (DTPA), 0.2 M, prepared f o r  

procedure 

use i n  t h e  s t ron t i um procedure 

5.3.13 Acetone (CH3COCH3), ACS reagent grade 

5.3.14 Stront ium wash s o l u t i o n  prepared f o r  use i n  t h e  s t ron t i um 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  
p rocedu r e  

5.3.16 Metacresol pu rp le  i n d i c a t o r ,  0.1%, prepared f o r  use i n  t h e  s t ron t i um 
procedure 

5.3.17 Y t t r i um wash s o l u t i o n  prepared f o r  use i n  the  s t ron t i um 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 lc ium procedure 

5.3.19 Saturated ammonium oxa la te  s o l u t i o n  prepared f o r  use i n  t h e  ca lc ium 
p rocedu r e  

6.0 PROCEDURE 

6.1 Iod ine  C a r r i e r  - p r e c i p i t a t e d  as AgI 

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

5.1.2 Place a smal l  magnetic s t i r r i n g  bar  i n  t h e  beaker and s t i r  t h e  so lu -  
t i o n  on a magnetic s t i r r e r .  Add 2 m l  o f  concentrated HN03. 
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6.1.3 

6.1.4 

6.1.5 

6.1.6 

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 

6.3.5 

Add 5 m l  of AgN03 solution while st irring. 
si lver iodide coagulates. 

Heat solution u n t i l  

Transfer t o  a centrifuge tube and centrifuge u n t i l  complete separa- 
tion i s  achieved. 
Wash precipitate w i t h  10 m l  of 1 M HNO,. Centrifuge and discard 
supernate. Slurry precipitate w i t h  5 m l  of demineralized water. 

Discard the supernate just  prior t o  f i l ter ing.  

Fi l ter  w i t h  weak vacuum through tared f i l t e r  paper.' Wash w i t h  
deionized water followed by ethyl alcohol. 

Dry in oven a t  80' C for 30 minutes, then i n  desiccator until weight 
i s  constant. See 9.1 t o  calculate carrier concentration. 

Strontium Carrier 

Pipette 1 ml of strontium carr ier  i n t o  a centrifuge cone containing 5 
0.2 M DTPA solution. Add 1 drop of phenophthalein indicator. Run i n  
t ri pl i cate. 

Add 2 M NH40H dropwise u n t i l  s l ight pink color appears. 

Add 5 ml  of sodium sulfate solution and 3 ml of glacial acetic acid; 
mix .  

Heat solution i n  ho t  water b a t h  for 5 minutes: then cool for 10 
minutes in an ice b a t h  t o  ensure complete precipitation. 

Fi l ter  through a tared glass fiber f i l t e r .  
water followed by 5 ml of acetone. 

Wash w i t h  5 m l  deionized 

Dry the precipitate i n  a desiccator until the weight i s  constant. 
See 9.2 t o  calculate carr ier  concentration. 

Yttrium Carrier 

Pipette 1 ml of yttrium carr ier  i n t o  a centrifuge tube containing 
5 ml of 1 M HN03. R u n  in t r ip l ica te .  

Add 5 m l  of 0.4 M oxalic acid, 1 drop of MCP indicator and adjust 
the pH t o  1.6 w i t h  concentrated NH,OH. 
t o  where yellow color appears t o  precipitate yttrium oxalate. 

Add 1 drop additional HH40H 

Heat and cool the solution as i n  6.2.4 above. 

Centrifuge and discard the supernate. 

Wash the precipitate w i t h  3 ml of the yttrium wash solution. 
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F i l t e r  t h e  sample through a ta red  glass f i b e r  f i l t e r .  
m l  o f  deminera l ized water and 5 m l  o f  acetone. 

Wash w i t h  1 

Dry the  p r e c i p i t a t e  i n  a des icca tor  u n t i l  t h e  weight i s  constant. 
See 9.3 t o  c a l c u l a t e  c a r r i e r  concentrat ion.  

Calcium C a r r i e r  

P ipe t te  2 m l  o f  ca lc ium c a r r i e r  i n t o  a c e n t r i f u g e  tube con ta in ing  
5 m l  o f  deminera l ized water. Run i n  t r i p l i c a t e .  

Add 1 m l  o f  2 M ammonium hydroxide and heat s o l u t i o n  i n  tube t o  
80" C i n  a ho t  water  bath. 

Add 3 m l  of sa tura ted  ammonium oxa la te  dropwise. 

F i l t e r  t h e  sample through a ta red  glass f i b e r  f i l t e r .  Wash w i t h  
th ree  10 m l  p o r t i o n s  of ho t  demineral ized 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 des icca tor  u n t i l  t h e  weight i s  constant. 
See 9.4 t o  c a l c u l a t e  c a r r i e r  concentrat 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. 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  Inspec t ion  

The Laboratory Manager s h a l l  be responsible f o r  t h e  ac t i ons  o f  those 
techn ic ians  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  techn ic ian  
du r ing  t h e  performance of t h i s  procedure t o  ensure the r e s u l t s  
obtained a re  i n  accordance w i t h  the  procedure. 

The Q u a l i t y  Assurance s ta 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 tandard iza t ion  logbook fo r  compliance w i t h  t h i s  procedure. 
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Sol u t i  ons 

NO : PAGE: 
6 

TITLE: 
Standard izat ion o f  C a r r i e r  RS L - 002 

REVISION: DATE: 
0 - - .  

8.2 Acceptance C r i t e r i a  

8.2.1 The f o l l o w i n g  sec t ions  o f  t h i s  procedure con ta in  acceptance 
c r i t e r i a .  

7.1 Preci  s i  on speci  f i c a t  i on 

8.3 

8.4 

8.5 

9.0 

9.1 

9.2 

Mater i  a1 Mon i to r i ng  

None 

Equipment Montor ing  

None 

Cert i f i c a t i  on 

None 

CALCULATIONS 

Ca lcu la t i on  of I o d i n e  Resu l ts  

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

W = weight (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 tandard iza t ion  logbook. 

Ca lcu la t i on  o f  S t ron t i um Resu l ts  

C a r r i e r  Concentrat ion (as SrSO, mg/mI) = W/V 

W = weight  (mg) SrS04 recovered 

V = volume (ml)  Sr2 + 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 tandard iza t ion  logbook. 
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9.3 

9.4 

10.0 

Sol u t i  ons 

Ca lcu la t ion  of Y t t r i u m  Resul ts 

C a r r i e r  Concentrat ion (as Y2(C204)3 mg/ml) = W/V 

W = weight (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 tandard izat ion logbook. 

Ca lcu la t ion  of Calcium Resul ts  

C a r r i e r  Concentrat ion (as CaC204 mg/ml) = W/V 

W = weight (mg) o f  CaC204 recovered 

V = volume ( m l  ) o f  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 tandard izat ion logbook. 
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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 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  alpha 
spectrometer. 

SCOPE 

The procedure app l i es  t o  t h e  r o u t i n e  operat ion of a l l  a lpha 
spectroscopy 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  ope ra t i ng  procedure i s  fo l lowed d u r i n g  t h e  use 
of  a1 1 a1 pha spectroscopy systems . 
It  i s  the  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  delegate the  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  associated equipment. 

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  operate t h e  inst rument  
i n  accordance w i th  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 for. 
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  1 uents. 

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 ica l  Mon i to r i ng  Programs (Normal Operat ions)  - 
E f  f 1 uent S t  reams and t h e  Envi ronment. 
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DATE: 
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4-06-87 

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 

/ 

" 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 Qual i ty Assurance Manual , Laboratory Speci fi c Attachment . 
Standards 

None 

Procedures 

None 

Other Pub1 i cat ions  

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, NO-66 Mul t ichannel  Analyzer, Nuclear Data, Inc., 
Schawbury, IL ,  1982. 

Model 7401 Quad Alpha Spectrometer, Canberra Indus t r ies ,  Inc., 
Meriden, CT, 1983. 

REOUIREMENTS 

Equipment 

Alpha spectroscopy system w i t h  mult ichannel  analyzer 

Mater i  a1 s 

None 

Reagents 

None 

PROCEDURE 

Es tab l i sh  t h e  normal inst rument  s e t t i n g s  f o r  a l l  cont ro ls .  These 
s e t t i n g s  are  tabu la ted  i n  the  i n d i v i d u a l  instrument logbook. 
Contro ls  should be checked be fore  each use of t he  instrument.  
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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 

8.1.2 

8.2 

3.3 

Enter  a l l  necessary i n fo rma t ion  i n t o  t h e  mul t ichannel  analyzer  
system. 

Shut o f f  t he  vacuum before  opening the  sample chamber. 

Open each chamber and p lace  t h e  sample on t h e  ad jus tab le  p la t fo rm.  
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 he  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 igh voltage. 

I n i t i a t e  t h e  count by t u r n i n g  on t h e  mult ichannel  ana lyzer  (MCA). 

When t h e  sample has f i n i shed  count ing,  record t h e  data on t h e  
appropr ia te  data sheet. 

Erase the  MCA memory; shut  o f f  t h e  vacuum; remove t h e  sample. 

Repeat 6.2  t o  6.9 as necessary t o  count remaining samples. 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  Inspec t ion  

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  
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  obta ined a re  
i n  accordance w i t h  the  procedure. 

The techn ic ian  per forming t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  working p roper 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  

None 

Mater i  a1 Mon i to r ing  

None 
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8.5 Cert i  f i cat ion 

8.5.1 This procedure shal l  be approved by the Q u a l i t y  Assurance s t a f f  f o r  
completeness and concurrence with the 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. 
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CALCULATIONS 

None 

APPENDICES 

None 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

RADIOLOGICAL SCIENCES LABORATORY 

RADIOANALYTICAL LABORATORY PROCEDURE 

/ 
APPROVED: /. 

Labfiatory Manager fl 

APPROVED: /d/iW/ 
ITAS Q A  Director 

CONCURRED: l 9 L  A - V .  
RS Director f 

REVISION: 0 

DATE: 4-06-87 

429- 1-07 



' ! 3 2 2 4  
TITLE: NO : 

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  RSL-103 
Counting systems REVISION: 

0 I) 

* 

a 

PAGE: 

DATE: 
1 

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 

4.1.3 

PURPOSE 

This  procedure prov ides i n s t r u c t i o n s  f o r  determin ing t h e  count 
r e p r o d u c i b i l i t y  and 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  
count ing systems. 

SCOPE 

This  procedure app l i es  t o  a l l  l i q u i d  s c i n t i l l a t i o n  count ing  systems. 

RESPONSIBILITY 

It i s  the  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 du r ing  t h e  check of t h e  
1 i q u i d  s c i  n t i  11 a t i  on count ing  system. 

It i s  the  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  delegate t h e  performance of t h i s  procedure t o  personnel t h a t  a r e  
experienced 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  
count ing system t o  be checked. 

It i s  the  r e s p o n s i b i l i t y  of t he  techn ic ian  per forming t h i s  procedure t 
f o l l o w  it 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  
Laboratory Manager, o r  h i s  designee, immediately. 

REFERENCES 

Requi rements and Speci f i c a t i  ons 

T i t l e  10, Code o f  Federal  Regulations, P a r t  50, Appendix I, 
Numerical Guides f o r  Desi'gn 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 
E f  f 1 uents . 

..( 

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 u e n t  Streams and t h e  Environment. 

430.1 87 



NO : TITLE: PAGE: m 
2 

4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

4.4.2 
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5.1 

5.1.1 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.3 

Cal i b r a t i o n  o f  L i q u i d  Sc i  n t i  11 a t i  on 

"Qual i ty 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 ) .  

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. 

RSL-103 

Standards 

Counting systems REVISION: 
0 

None 

DATE: 
4-06-87 

Procedures 

None 

Other Pub l i ca t i ons  

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 Instruments, Inc., 1985. 

"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. 

"Es tab l i sh ing  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemi tr; 
Labora tor ies  Wi th in  t h e  Nuclear Indus t ry " ,  Annual Book of ASTM 
Standards, Vol . 12, C1009-83. 

REQUIREMENTS 

Equ i pme n t  

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

Mater i  a1 s 

System t r i t i u m  standard, unquenched 

System blank 

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 

2 4  

_- 
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6.1 

6.1.1 
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6.1.3 

6.1.4 

6.1.5 

6.1.6 

6.1.7 

6.1.8 

6.1.9 

5.1.10 

5.1.11 

PROCEDURE 

Count Reproduci b i  1 i ty Check 

Place t h e  approp r ia te  unquenched t r i t i u m  source i n  t h e  counter and 
lower i n t o  count ing  pos i t i on .  

Count f o r  t h e  s p e c i f i e d  t i m e  as g iven i n  t h e  instrument logbook. 

Compare t h e  value obta ined from t h e  count w i t h  t h e  l i m i t s  on t h e  
appropr ia te  c o n t r o l  cha r t .  

Unless t h e r e  was an obvious e r r o r  i n  determin ing t h e  value (i.e., 
i n c o r r e c t  source, source p o s i t i o n ,  count t ime, etc.), apply t h e  
appropr ia te  s tep  below t o  t h e  value. 

Value (26, p l o t ,  record  value and proceed t o  6.1.10. 

Value >2u, p l o t  and reco rd  t h e  value, and o b t a i n  a second count by 
performing 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 value i s  obtained i n  accordance w i t h  6.1.1 and 6.1.2, 
apply the  approp r ia te  s tep  below t o  t h e  value. 

Second value (36 ,  p l o t  and record  value. 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  cha r t  by us ing  d i f -  
f e ren t  representa t ions  f o r  t h e  p o i n t s  (i.e., use dots f o r  f i r s t  
values and x ' s  f o r  second counts). 

Second value >3u, p l o t  and record t h e  value. D is t i ngu ish  between 
t h e  f i r s t  and second values as descr ibed i n  6.1.8. Take c o r r e c t i v e  
action. (See Sect ion  6.3) 

Record and i n i t i a l  a l l  necessary data i n  t h e  logbook. 

I f  a l l  r e s u l t s  a re  s a t i s f a c t o r y ,  unload t h e  source and r e t u r n  i t  t o  
the proper storage 1 oca t  i on 

5.2 Background Check 

5.2.1 An unquenched background blank i s  inc luded i n  each group of samples. 
Since each group o f  samples i s  counted several  times, t he  average 
background f o r  t h e  coun t ing  pe r iod  should be calculated. 
t ime f o r  backgrounds and t h e  number of counts t o  be averaged are  
given i n  t h e  instrument logbook. 

Record t h e  c a l c u l a t e d  background i n  t h e  approp r ia te  sec t ion  of t h e  
logbook. 
corresponding background c o n t r o l  char t .  

The count 

5.2.2 
Date and i n i t i a l  t h e  en t ry .  P l o t  t h e  r e s u l t  on t h e  
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Compare the resul t  with the l imi t s  on the  control chart. 

If the resu l t  i s  within t2a of the  expected value, the analyst  may 
use the system average background for  calculation of resul ts .  
the resu l t  i s  outside the ?2u l imi t ,  use the determined background 
value and re fer  t o  6.4 fo r  correct ive actions. 

The technician should review the background control chart periodi- 
ca l ly  t o  see i f  s ignif icant  trends are  developing. Notify the  
Laboratory Manager, o r  his  designee, as necessary. 

Corrective Actions for Poor Count Reproducibility Check Performance 

Clean the standard vial  w i t h  alcohol t o  remove d i r t  and 
f i ngerpri n t  s. 

Check system set t ings.  

Clean the sample compartment. 

Repeat count reproduci bi 1 i t y  check. 

Notify Laboratory Manager, o r  his  designee, i f  the recount value i s  
> 2 3 o and proceed t o  section 6.5. 

Corrective Actions for Poor Background Check Performance 

Perform steps 6.3.1 through 6.3.3. 

Check f o r  electronic  noise u s i n g  a black vial .  

Lower the black vial i n to  the proper counting position and perform 
several 10-minute counts. 

A count r a t e  of more than 1-3 cpm i s  indicat ive of e lectronic  noise. 

I f  

Notify Laboratory Manager, o r  his  designee, of problem. 

Instrument Shutdown 

If the instrument f a i l s  the dai ly  qual i ty  control t e s t s  fo r  
background and counts reproducibi l i ty ,  and the corrective actions in 
6.3 and 6.4 do not resolve the problem, the instrument must be 
declared O u t  of -- Service. Note this action in  the system logbook. 
Appropriate IT/RSL forms shal l  be aff ixed t o  the instrument 
(see appendi x 10.1). 

The instrument may be placed back in use once the  malfunction has 
been corrected and the above outlined qual i ty  control 
been passed. Note t h i s  action in the  system logbook. 

c r i t e r i a  have 
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- -  
PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  Inspec t ion  

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  techn ic ian  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, unless otherwise stated. 

The Laboratory Manager s h a l l  be responsib le  f o r  t h e  ac t ions  o f  those 
technic ians 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  obta ined are  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  perform su rve i l l ances  
t o  determine compliance t o  t h i s  procedure and review a l l  assoc iated 
con t ro l  cha r t s  f o r  any long range t rends i n  data. 

The techn ic ian  per forming t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  working proper ly  and a l l  ins t rument  s e t t i n g s  are  
s e t  t o  t h e  proper  value o r  pos i t i on .  

Acceptance C r i t e r i a  

The f o l l o w i n g  sec t ions  o f  t h i s  procedure con ta in  acceptance 
c r i t e r i a :  

6.1.3 

6.2.4 

Mater i  a1 Moni t o r i  nu 

None 

Equipment Mon i to r i ng  

None 
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APPENDIX 10.1 

C A U T I O N  

NONCONFORMING TAG 

I Af fec ted  Item: 

I 
I.D. No.: I Desc r ip t i on  o f  Nonconformance: 

- Work may cont inue w i t h  t h i s  i t em 

sub jec t  t o  t h e  fo l l ow ing  l i m i t a t i o n s :  I 

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

i t em u n t i l  t h e  d i s p o s i t i o n  o f  t h e  

nonconformance. 

S ignature  Date 

1 

430 1-8: 
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PURPOSE 

This procedure provides the requirements fo r  the acquisition and 
receipt of radioactive reference standards; the preparation of d i l u -  
tions; 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 f o r  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  th i s  procedure i s  followed d u r i n g  the acquisition and 
receipt of radioactive reference standards, preparation of d i  l u -  
tions, 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 th i s  procedure t o  personnel who are 
experienced w i t h  th i s  procedure and w i t h  associated equipment. 

I t  is  the responsibility of those persons performing this  procedure 
t o  fol low the procedure and report any abnormal results 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 

Requi rements and Speci f ications 

ITAS Qual i t y  Assurance Manual. 

"Quality Assurance Program Requirements for Nuclear Facil i t ies",  
ANSI/ASME N Q A - 1  ( l a t e s t  edition). 
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4.1.3 ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory Spec i f i c  Attachment. 

4.1.4 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

414.2 

5.0 

5.1 

5.1.1 

5.2 

5.2.1 

5.3 

5.3.1 

5.3.2 

5.3.3 

i.3.4 

USNRC, Regulatory Guide 4.15, Q u a l i t y  Assurance fo r  Rad io log i ca l  
Moni t o r i  ng Program (Normal Operatons ) - E f  f 1 uent Streams and t h e  
Envi ronment. 

Standards 

None 

Procedures 

RSL-1001, "Sample Recei v i  ng'l, IT/RSL Laboratory Procedures Manual 
( l a t e s t  e d i t i o n ) .  

Other Pub1 i c a t i o n s  

"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  
Laborator ies",  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"Es tab l i sh ing  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemistry 
Laborator ies W i t h i n  t h e  Nuclear Indus t ry " ,  Annual Rook of ASTM 
Standards, Vol. 12, C1009-83. 

REQUIREMENTS 

Equipment 

A n a l y t i c a l  balance (0-160.0000 gram c a p a c i t y )  

Mater i  a1 s 

Glass b o t t l e s ;  50 m l  , 100 m l  w i t h  p o l y v i n y l  l i n e d  caps 

Reagents 

N i t r i c  Acid (HNO,), ACS reagent grade, concentrated 

Hydroch lo r ic  Ac id  ( H C l ) ,  ACS reagent grade, concentrated 

1M Hydrochlor ic  Acid: Add 85 m l  of  concentrated HC1 t o  915 m l  o f  de- 
m i  nera l  i zed water. M i  x thoroughly.  

1 M  N i t r i c  Acid: Add 65 m l  of concentrated HNO, t o  935 m l  o f  de- 
minera l ized water. Mix thoroughly.  
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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 

i.3.2 

PROCEDURE 

Acqu is i t i on  

Radioact ive reference standards s h a l l  be obta ined from t h e  Nat ional  
Bureau o f  Standards (NBS), Environmental P ro tec t i on  Agency (EPA) 
and/or a NBS t raceab le  source. The s u p p l i e r  s h a l l  p rov ide  necessary 
documentation which should inc lude:  rad ionuc l i de  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 raceab i  1 i t y  statement where appl i cab1 e. 

Receipt 

When a rad ioac t i ve  reference ma te r ia 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 followed. 

Spec i f i ca t ions  accompanying t h e  source s h a l l  be entered on a 
"Radioactive M a t e r i a l  Inventory  Control ' '  form (see appendix 10.1) i n  
t h e  "Radioactive M a t e r i a l  Inventory ' '  logbook. 

The source i s  assigned a number which corresponds t o  t h e  page number 
i n  the  logbook ( s e c t i o n  6.2.2). 
container. 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 reference 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  standard reference 
mater ia l  source i s  p laced i n  t h e  "Radioact ive Reference Standard" 
cabinet. 

The o r i  g i  na l  documents rece i  ved w i t h  the  rad i  oact  i ve reference 
mater ia l  a re  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 received w i t h  the  r a d i o a c t i v e  reference 
mater ia l  are g iven t o  t h e  Laboratory Manager. 

D i l u t i o n  o f  Sources - 
The Laboratory 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. The c a l c u l a t i o n s  s h a l l  be entered 
on the  "Ca lcu la t ions  f o r  D i l u t i o n s "  sheet, (see appendix 10.2)  i n  
t he  "Radioact ive M a t e r i a l  Inventory ' '  logbook. 

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  ou t  per  t h e  i n s t r u c t i o n s  
of  the Laboratory 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 weight basis.  

0680032 



TITLE: 
Acquisition and Use of S tanda rd  
Reference Materi a1 

6.3.3 

6.3.4 

6.3.5 

6.4 

6.4.1 

5.5 

5.5.1 

i.6 

i.6.1 

i.6.2 

'.O 

4 
NO : PAGE: 

REVISION: DATE: 
RSL-001 

0 4-06-87 

When the i n i t i a l  d i l u t i o n  of the source i s  made, the resulting d i l u -  
t i o n  i s  denoted stock solution of the original source. 
solution of the source i s  used t o  calibrate instruments o r  to  make 
up the Quality Control working standards. 

The stock 

Q u a l i t y  Control working standards shall be made u p  per the 
Laboratory Manager, or  his designee's instructions. 
dards are also made by weight. 
a s  necessary. 

Working stan- 
Use appendix 10.3 and appendix 10.2, 

Quali ty  Control working standards s h a l l  be identified as "Control 
Standard Dilutions" followed by arabic numerals i n  sequential order. 

Label i ng 

After each d i l u t i o n  of the rad ioac t ive  reference source o r  the pre- 
parat ion of Q u a l i t y  Control working standards, a label shall be 
immediately affixed t o  the bottle identifying the l o g  page number of 
the original source per Section 6.2.  In a d d i t i o n ,  the vendor ID 
number, d i l u t i o n  o r  solution identification, activity,  isotopic con- 
tent,  diluent used assay date and expiration date (5 half-lives o r  
10 years, whichever i s  shorter) shall be identified on the label. 

Inventory Control 

When a quan t i ty  of a radioactive reference material stock solution 
i s  used for  any purpose, appropriate entries shall be made i n  the  
"Radioactive Material Inventory Control 'I logbook. These entries 
shall include date, amount taken, use, and the in i t i a l s  of the 
respons i bl e person. 

Disposal 

When a radioactive reference material i s  identified f o r  disposal by 
the Laboratory Manager, or 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 entries i n  
the "Disposal Form'' (appendix 10.4) of the "Radioactive Material 
Inventory Control"  form i n  the "Radioactive Material Inventory'' 
1 ogbook. 

PRECISION AND ACCURACY 

None 

430-1-87  
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Appendix 10.1 

IT/RAOIOLOGICAL SCIENCES LABORATORY 
R m k - f i V m f E R I A L  I N V E N T O R Y O L  

Vendor I D :  Log 1: 

Liquid Gas Vendor: 

Concent r a t  ion Assay Oate: -- Amount 

STOCK SOLUTION I D  Given: 

Di luted with: Amount: 

Concentration: 

USE: 

DATE 

- 
AMOUNT TAKEN FOR USE I N  ACTIVITY INITIALS - 

000035 



NO : TITLE: 
Acquis i t ion  and Use of Standard RSL-001 
Reference Material REVISION: 

0 

Appendix 10.2 

PAGE: 

DATE: 
7 

4-06-87 

CALCULATIONS FOR DILUTIONS 

Date: Log b :  

Calculatlons Made by: 

3 2 2 4  



TITLE: 
Acqu i s i t i on  and Use of Standard  

REVISION: 
0 

Reference Material 

r 

DATE: 
4-06-87 

Appendlx 10.3 

NO : PAGE: 
- 8 

IT/RAD IOLOGICAL SCIENCES LABORATORY 
W(JRXIKGSULUTTON-CI)G- 

Log I :  

Form: Sol id Liquid Gas 

Isotope(s) Amount Concentration Assay Date: 
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WORKING SOLUTION IO Given: 

Di luted with: 

USE: 

Amount: 

- 
FOR USE I N  ACT I V I T Y  IN I T  I ALS DATE AMOUNT TAKEN 
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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 

This procedure prov ides i n s t r u c t i o n s  f o r  t he  operat ion o f  t h e  low 
background a1 pha/beta count ing inst rumentat ion.  

SCOPE 

This procedure app l i es  t o  the  r o u t i n e  opera t ion  of a l l  low- 
background a lpha and/or beta count ing ins t rumenta t ion  w i t h  gas f l o w  
p ropor t i ona l  detectors .  

RESPONSIBILITY 

It i s  t h e  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  ensure t h a t  t h i s  procedure i s  fo l lowed du r ing  t h e  operat ion o f  
any low-background alpha/beta count 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 he  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 t h e  equipment associated 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  t e c h n i c i a n  t o  operate t h e  inst rument  
i n  accordance w i th  t h i s  procedure and t o  repo r t  any abnormal i t ies  t o  
t h e  Laboratory Manager, o r  h i s  designee, immediately. 

REFERENCES 

Reauirements and Soec i f i ca t ions  

T i t l e  10, Code o f  Federal Regulations, Pa r t  50, Appendix I, 
Numerical Guides f o r  Design Object ives and L i m i t i n g  Condit ions 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  Radioact ive M a t e r i a l  i n  Light-Water-cooled Nuclear Power Reactor 
E f f 1 u ents . 
U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
f o r  Moni t o r i  ng Radi oact i v i  ty  i n  t h e  Envi rons o f  Nuclear Power 
Plants. 

000040 
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4.1.3 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  M o n i t o r i n g  Programs (Normal Operat 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 

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 Spec i f i c  Attachment. 

4.2 Standards 

None 

4.3 Procedures 

None 

4.4 Other Pub l i ca t i ons  

4.4.1 "Alpha/Beta Systems, Model 2400", Operator 's  Manual, Canberra 
Indus t r i es ,  Meriden, CT, 1978. 

4.4.2 "LR5100 Operat ing I n s t r u c t i o n s , "  Tenne 
1979. 

.4.4.3 "LB5100 I n s t r u c t i o n  Manual ,'I Tennelec, 

ec, Inc., Oak Ridge, TN, 

Inc., Oak Ridge, TN, 1979. 

5.0 REQUIREMENTS 

5.1 Equipment 

5.1.1 

5.2 Ma te r ia l s  

5.2.1 None 

5.3 Reagents 

5.3.1 None 

Low Background Alpha/Beta Count ing System 
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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 for a complete description of a l l  instrument 
control s. 
Normal operational settings for a l l  controls are tabulated i n  each 
of the instrument logbooks. Controls should be checked for proper 
settings before an instrument i s  used. 

A user program must be set  up  and r u n n i n g  specific t o  the analysis 
t o  be performed. Refer t o  4.4.1. 

Before each sample i s  loaded i n t o  the sl 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. 

Load the sample and i n i t i a t e  the counting. 

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

Repeat 6.1.4 t o  6.1.6 as necessary t o  count remaining samples. 

Tennel ec LB-5100 

Refer t o  4.4.2 and 4.4.3 for a complete description of a l l  instru- 
ment controls. 

Normal operational settings for a l l  controls are tabulated in the 
system logbook. 
for proper settings before the instrument i s  used. 

Those controls used infrequently should be checked 

P1 anchet holder numbered 1 has been reserved for cal i brat i on 
purposes. Regular samples will not  be placed in th i s  holder. 

Backgrounds will be interspersed w i t h  the samples i n  a fashion so 
t h a t  they will not  interfere w i t h  samples t h a t  must be counted 
within a specified time. 

Samples which have cr i t ical  decay 'or ingrowth times (i.e., 8 g P g 0 S r  
samples on the f i r s t  count) must be assigned t o  the f i r s t  available 
count i n g  positions. 

Each planchet holder i s  numbered. 
i n t o  the number planchet holder corresponds w i t h  w h a t  has been 
recorded on the d a t a  sheet. 

Be sure t h a t  the sample loaded 

800042 
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6.2.7 Before t h e  sample i s  p laced i n  the  stack, be sure t h e  sample 
planchet does no t  extend above the  l e v e l  o f  the  planchet holder.  
Such a s i t u a t i o n  can cause a ser ious jam o f  the  sample changer. 
a jam occurs, depress t h e  "Ha l t "  bu t ton  and n o t i f y  t h e  count ing  room 
supervisor. 

I f  

6.2.8 To se t  up f i r s t  and l a s t  sample, type "F" on t h e  te le type.  
t h e  quest ions as prompted by the  te le type.  
t i o n a l  i nstrument capabi 1 i t i e s .  

Answer 
Refer t o  4.4.2 f o r  add 

6.2.9 

6.2.10 Push the  advance (ADV) o r  Reverse (REV) bu t ton  u n t i l  t h e  des i red  

Ensure t h a t  f i r s t  sample t o  be counted i s  i n  t h e  sample ho lde r  pos 
t i oned  t o  be counted next .  

p lanchet ho lder  i s  a t  t h e  l oad  pos i t i on .  
group i s  counting. 

Ensure t h a t  t h e  c o r r e c t  

7.0 

8.0 

8.1 

8.1.1 

8.1.2 

8.2 

6.3 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

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

The Laboratory Manaqer s h a l l  Der i  odi  ca l  l y  observe t h e  t e c h n i c i a n  
du r ing  t h e  uce o f  t h i s  procedure t o  ensure t h e  r e s u l t s  obta ined 
i n  accordance w i t h  the  procedure. 

The techn ic ian  per fo rmi  ng t h i s  procedure s h a l l  ensure t h a t  a1 1 
equipment used i s  work ing p roper 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  

None 

Mater i  a1 Moni t o r i  ng 

a re  

None 

888043 
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Alpha/Beta Count ing Instruments 

Equipment Moni t o r i  ng 

None 

REVISION: DATE: 
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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  the  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 

APPENDICES 

None 
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PURPOSE 

This  procedure prov ides i n s t r u c t i o n s  f o r  checking t h e  energy 
c a l i b r a t i o n  o f  t h e  alpha spectrometer, determining i f  the  counts of 
a standard source a re  reproduc ib le  and determining t h e  s t a b i l i t y  o f  
t h e  background. 

SCOPE 

This  procedure i s  app l i cab le  t o  a l l  alpha spectrometer systems us ing  
a mul t ichannel  analyzer.  

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, o r  h i s  designee, 
t o  ensure t h a t  t h i s  procedure i s  fo l lowed when c a l i b r a t i n g  t h e  a lpha 
spectrometry system. 

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  de legate t h e  performance of t h i s  procedure t o  personnel t h a t  a r e  
experienced w i t h  t h i s  procedure and t h e  alpha spectroscopy 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 he  techn ic ian  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 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  Laboratory  Manager, o r  h i s  designee, immediately. 

REFERENCES 

Requi rements and Speci f i cat ions  

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  Radi oact  i ve Flater i  a1 i n  L i  ght -Water-Cool ed Nucl ear  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 o f  Nuclear Power 
P1 ants. 

430.1 R 7  
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4.2 

4.3 
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5.1.1 
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6.0 
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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 Operations) - 
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 jASME 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 Pub l i ca t i ons  

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

"Es tab l i sh ing  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  Wi th in  t h e  Nuclear Indus t ry " ,  Annual Book o f  ASTM 
Standards, Vol. 12, C1009-83. 

REQUIREMENTS 

Equipment 

A1 pha Spectroscopy system 

Mater i  a1 s 

Alpha source - 230Th 

Reagents 

None 

PROCEDURE 

030 1 R i  

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  

080047 



TITLE: 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 

6.2.9 

Establish the general instrument settings as l isted in the 
appropriate system 1 ogbook. 

Mount the 230Th source and acquire a spectrum for t h e  specified time 
indicated i n  the logbook. 

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

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

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

Total the counts i n  the 230Th  region. Calculate counter efficiency 
factor.  

Compare the efficiency factor w i t h  the control limits specified on 
t h e  control chart. 

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

Value t2u,  plot and record value. Proceed t o  6.2.9.  

Value >2u, p l o t  and record the value, and ob ta in  a second count by 
performing the same steps used i n  o b t a i n i n g  the f i r s t  value. 

When a second value i s  obtained i n  accordance w i t h  6.1.1 through 
6.2.1 apply the appropriate step below t o  the value. 

Second value ( 3 6 ,  p l o t  and record value. 
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 for f i r s t  values and X ' s  for second counts. 

Proceed t o  6.2.9.  

Second value >3u, p l o t  and record the value, take corrective action 
(see section 6 .4 ) .  Distinguish between the f i r s t  and second values 
as described i n  6.2.7.  

Record and i n i t i a l  a l l  necessary d a t a  i n  the logbook. 

5.2.10 Return source t o  the proper storage location i f  a l l  results are 
sat i sf actory . 
i f  significant trends are developing. 
Manager, o r  his designee, as necesssary. 

5.2.11 The technician should review the control chart periodically t o  see 
Notify the Laboratory 
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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 

5.5 

5.5.1 

5.5.2 

Detector Background- 

Establish the general instrument settings as 
appropriate system logbook. 

Position the counting platform w i t h  a blank p 
surface barrier detector and acquire an alpha 
minutes. Run blank planchets weekly, as a m i  
frequently as the counting schedule permits. 

isted i n  the 

anchet under the 
spectrum for 1000 
i m u m ,  o r  more 

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

Report an 

Total the counts i n  the region of interest. 

Compare the totaled counts with previous values specified i n  the 
1 ogbook. 

Notify the Laboratory Manager, o r  his designee, i f  the values are 
different by more than a factor of 3. 
1 ogbook . Record values i n  system 

Corrective Action 

Check instrument settings. 

Check cable connections . 
Check detector high voltage and system vacuum. 

Check source position ( i f  applicable). 

Repeat appropriate section of procedure. 

Report abnormal results t o  Laboratory Manager, o r  his designee. 

I ns t rument Shutdown 

I f  the a l p h a  spectrometer f a i l s  the energy calibration o r  reproduci- 
b i l i ty  check, and the corrective action described i n  Section 6.4 
does not resolve the problem, the instrument must be declared 
O u t  of Service. Note t h i s  action i n  the system logbook. 
Appropriate IT/RSL forms shall be affixed t o  the instrument (see 
appendix 10.1).  

The instrument may be placed back i n  use once the malfunction has 
been corrected and the above outlined q u a l i t y  control c r i te r ia  have 
been passed. Note th i s  action i n  the system logbook. 
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7.0 

8.0 - 

8.1 

8.1.1 

8.1.2 

3.1.3 

3.1.4 

3.1.5 

j.2 

j.2.1 

1.3 

; .3 .1  

' .4 

.4 .1  

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

ResDonsi b i  1 i t v  f o r  I nsoec t i on  

It i s  t h e  r e s p o n s i b i l i t y  of t h e  techn ic ian  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  the  c a l i b r a t i o n  i s  t raceab le  
t o  known standards, unless otherwise stated. 

The Laboratory Manager s h a l l  be responsib le  f o r  t he  ac t i ons  of those 
techn ic ians  performing 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  
du r ing  t h e  performance of 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 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  perform 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 review a l l  assoc iated 
c o n t r o l  cha r t s  f o r  any l ong  range t rends  i n  data. 

The techn ic ian  per forming t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  working p r o p e r l y  and a l l  ins t rument  s e t t i n g s  are 
s e t  t o  t h e  proper value 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  sect ions of  t h i s  procedure con ta in  acceptance c r i t e r i a :  

6.2.4 Contro l  cha r t  l i m i t s  

6.2.5 Contro l  cha r t  l i m i t s  

6.3.6 Contro l  l i m i t s  

Mater i  a1 Mon i to r ing  

None 

Equipment M o n i t o r i n g  

None 
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CALCULATIONS 

None 
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I 
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Counting Instruments 

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 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  alpha 
and/or beta count ing ins t rumenta t ion  by p e r i o d i c a l l y  checking a 
reference standard i n  a reproduc ib le  manner and by mon i to r i ng  t h e  
day-to-day background associated w i t h  each instrument.  

SCOPE 

This procedure app l ies  t o  a l l  low background systems used i n  
count ing alpha and/or beta rad ia t i on .  

RESPONSIBILITY 

It i s  the  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 du r ing  t h e  check o f  any 
low background alpha/beta count ing system. 

I t i s  the  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 the  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 t h e  low background alpha/beta 
count ing system t o  be checked. 

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  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  Laboratory Manager, o r  h i s  designee, immediately. 

REFERENCES 

Requi rements and Speci f i c a t i  ons 

T i t l e  10, Code o f  Federal Regulations, P a r t  50, Appendix I, 
Numerical Guides f o r  Design Object ives and L i m i t i n g  Cond 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 
f o r  Radioact ive Ma te r ia l  i n  Light-Water-cooled Nuclear Power Reactor 
E f f  1 uents. 

ch ievable"  

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 of Nuclear Power 
Plants. 
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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 

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  Moni t o r i n g  Programs (Normal Operat 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 fo 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 ) .  

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 

- Procedures 

None 

Other Pub l ica t ions  

"LB5100 Operating I n s t r u c t i o n s , n  Tenne 
1979. 

ec, Inc., Oak Ridge, TN 

I n s t r u c t i o o  Manual, Model 2000 Por tab le Scaler, Ludlum Measurements, 
Inc., Sweetwater, TX, 1982. 

"Es tab l i sh ing  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemistry 
Laborator ies Wi th in  t h e  Nuclear Indust ry" ,  Annual Book of ASTM 
Standards, Vol. 12, C1009-83. 

A1 pha/Beta Systems, Model 2401, Operators Manual, Canberra 
Indus t r ies ,  Meniden, CT, 1978. 

"Handbook f o r  A n a l y t i c a l  Qual  i ty  Contro l  i n  Radi o a n a l y t i c a l  
Laborator ies",  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

REQUIREMENTS 

Equipment 

Low Background Alpha/Beta Count ing System 

2 2 4  



! 

F 
* i  

3 2 2 4  
~~ 

TITLE: Calibration of Alpha/Beta 
C o u n t  i n g Instruments 

5.2 Materi a1 s 

5.2.1 Alpha check source - normally 23OTh 

5.2.2 Beta check source - normally 90Sr-90Y 

5.3 Reagents - 

None 

6 . 0 PROCEDURE 

6.1 Beta C o u n t  Reproducibility Check 

6.1.1 Load the beta check source i n t o  counting position i n  the manner 
prescribed by the instrument's operating procedure and count  i t  for  
the specified time. The geometry must be reproducible. The check 
source and proper count time are given i n  the appropriate instrument 
1 ogbook . 

6.1.2 Compare the result w i t h  the limits on instrument control chart. 

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

6.1.4 If the value f a l l s  w i t h i n  +2a of the mean, plot and record the value 
and proceed t o  6.1.10. 

6.1.5 If the value f a l l s  outside 22u, plot and record the value, and 
obtain a second count by performing the same steps used in o b t a i n i n g  
the f i r s t  value. 

6.1.6 When a second value i s  obtained in accordance with 6.1.5, apply the 
appropriate step below t o  the value. 

6.1.7 If the second value f a l l s  within 2% of the mean, plot and record the 
value and proceed t o  6.1.9. Distinguish between the f i r s t  and 
second values plotted on the control chart by using different repre- 
sentations for  the points (i.e.,  use dots  for the f i r s t  values and 
X I S  for the second counts). 
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6.1.8 I f  the second value f a l l s  ou ts ide  t3a. p l o t  and record  t h e  value and 
n o t i f y  t he  Laboratory Manager, o r  h i s  designee, so t h a t  c o r r e c t i v e  
ac t i on  can be taken. 
values as descr ibed i n  6.1.7. Refer t o  6.5 f o r  c o r r e c t i v e  act ions.  

D i s t i n g u i s h  between t h e  f i r s t  and second 

PAGE: 4 

DATE: 4-06-87 

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

6.1.10 I f  a l l  r e s u l t s  are s a t i s f a c t o r y ,  unload t h e  check source and r e t u r n  
i t  t o  the  proper s torage loca t i on .  

6.2 

6.2.1 

6.2.2 

6.3 

6.3.1 

6.3.2 

6.3.3 

6.3.4 

6.4 

6.4.1 

6.5 

6.5.1 

6.5.2 

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

Load the  alpha check source i n t o  count ing p o s i t i o n  i n  t h e  manner 
prescr ibed by the  ins t rument 's  opera t ion  procedure and count i t  f o r  
t he  s p e c i f i e d  time. The check source and proper  count t ime  are  
given i n  t h e  appropr ia te  inst rument  logbook. 

Proceed as i n  steps 6.1.2 through 6.1.10 t o  complete t h i s  check. 

Beta Background Check 

Background counts a re  t o  be in te rspersed d a i l y  throughout  t h e  
rou t i ne  sample load f o r  t he  instrument.  
background i n  t o t a l  counts. The count t ime f o r  backgrounds i s  g iven 
i n  the  appropr ia te  inst rument  logbook. 

Ca lcu la te  t h e  average 

Record t h e  background i n  t h e  appropr ia te  sec t i on  o f  t he  inst rument  
logbook. Date and i n i t i a l  t h e  ent ry .  P l o t  t h e  value on t h e  i n s t r u -  
ment background c o n t r o l  c h a r t  . 
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  the  mean va lue on 
t h e  background c o n t r o l  char t .  
t h e  mean, use the  mean background value f o r  ca l cu la t i ons .  
d a i l y  f i g u r e  f a l l s  ou ts ide  t h e  -+2u v a r i a t i o n ,  use t h e  ac tua l  
background value f o r  c a l c u l a t i n g  sample resu l t s .  

If the  d a i l y  value i s  w i t h i n  _+2u of 
I f  t h e  

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

Alpha Background Check 

Proceed as i n  steps 6.3.1 through 6.3.4 t o  complete t h i s  check. 

Cor rec t ive  Act ions f o r  Poor Count R e p r o d u c i b i l i t y  Check Performance 

Check the  source pos i t i on ing .  

Check the  gas supply f o r  pressure v a r i a t i o n s  ( i f  app l i cab le ) .  

080057 
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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 

6.7.1 

5.7.2 

Check the gas by changing t o  a different cylinder. Rad gas usually 
i s  indicated when several instruments operating o f f  the same supply 
change drastically a t  the same time. 

Check the instrument h i g h  voltage setting. 

Check the instrument cabling and grounding t o  see i f  the h i g h  
voltage i s  arcing. 

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

Repeat count reproduci bi 1 i t y  check. 

Notify Laboratory Manager, o r  his designee, i f  the recount value i s  
> 5 3 u 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 prior t o  performing th is  
step. 

Check the instrument preamplifiers and other s igna l  processing c i r -  
cuits for malfunction. 

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

Repeat appropriate background check. 

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

Instrument Shutdown 

If the instrument f a i l s  the d a i l y  q u a l i t y  control tests f o r  
background o r  count reproducibility, and the corrective actions i n  
6.5 and 6.6 do not  resolve the problem, declare the instrument 
O u t  of Service. Note this  i n  the logbook. Appropriate IT/RSL forms 
shall be affixed t o  the instrument (see appendix 10.1). 

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 

8.1.5 

8.2 

8.2.1 

< 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  Inspec t ion  

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 he  techn ic ian  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 -  
ceable t o  known standards, unless otherwise s tated.  

The Laboratory Manager s h a l l  be responsib le  f o r  t h e  ac t ions  of those 
technic ians 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  techn ic ian  
dur ing  the  performance of 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  the  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 form su rve i l l ances  
t o  determine compliance t o  t h i s  procedure and review a l l  associated 
con t ro l  char ts  f o r  any l ong  range t rends i n  data. 

The techn ic ian  per forming 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 roper l y  and a l l  ins t rument  s e t t i n g s  are 
s e t  t o  the  proper  va lue o r  pos i t i on .  

Acceptance C r i t e r i a  

The f o l l o w i n g  sec t ions  o f  t h i s  procedure con ta in  acceptance 
c r i t e r i a :  

6.1.4 Contro l  c h a r t  l i m i t s  

6.1.5 Contro l  c h a r t  l i m i t s  

6.1.7 Contro l  c h a r t  l i m i t s  

6.1.8 Contro l  c h a r t  l i m i t s  

6.2.2 Contro l  c h a r t  l i m i t s  

6.3.3 Contro l  c h a r t  l i m i t s  

6.3.4 Contro l  c h a r t  l i m i t s  
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6.4.1 Contro l  c h a r t  l i m i t s  

6.5.8 Contro l  c h a r t  l i m i t s  

6.6.7 Contro l  c h a r t  l i m i t s  

Mater i  a1 Mon i to r ing  

None 

Equipment M o n i t o r i n g  

None 

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

None 

CALCULATIONS 

None 

APPENDICES 
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NONCONFORMING TAG 
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PURPOSE 

This  procedure prov ides i n s t r u c t i o n s  f o r  t h e  operat  
s c i n t i l l a t i o n  inst rumentat ion.  

SCOPE 

on of t h e  l i q u  d 

This  procedure app l i es  t o  t h e  r o u t i n e  opera t ion  o f  a l l  l i q u i d  s c i n -  
t i l  l a t i o n  counters. 

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  operat ion of 
t he  l i q u i d  s c i n t i l l a t i o n  count ing inst ruments by the  techn ic ian  and 
t h a t  a l l  necessary personnel a re  thoroughly  f a m i l i a r  w i t h  it. 

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 th  t h i s  procedure and w i t h  the  associated equipment. 

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  techn ic ian  t o  operate the  inst rument  
i n  accordance w i t h  t h i s  procedure and t o  repo r t  any abnormal i t ies  t o  
the  Laboratory  Manager, o r  h i s  designee, immediately. 

REFERENCES 

Requirements and Spec i f i ca t i ons  

T i t l e  10, Code o f  Federal Regulations, Pa r t  50, Appendix I, 
Numerical Guides f o r  Design Object ives and L i m i t i n g  Condit 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  Rad ioac t ive  M a t e r i a l  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 
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  1 uent S t  reams and t h e  Envi ronment . 
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4.1.4 

4.1.5 

4.1.6 

4.2 

4.3 

4.4 

4.4.1 

5.0 

5.1 

5.1.1 

5.2 

5.3 

6.0 

6.1 

6.2 

6.3 

"Qual i ty 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 ) .  

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 

None 

Other Pub l i ca t i ons  

Operation 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 Inst rument  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  

Mater 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 opera t iona l  s e t t i n g s  f o r  a l l  con t ro l s  are tabu la ted  i n  t h e  
instrument logbooks. Those c o n t r o l s  used i n f r e q u e n t l y  should be 
checked fo r  proper  s e t t i n g s  be fore  each use o f  t he  instrument.  

Check t o  ensure t h a t  t h e  instrument i s  se t  f o r  loading. The 
appropr ia te count ing  p ro toco 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 ro toco l .  

000064 
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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  

Load each sample i n  the order noted on the appropriate d a t a  analys 
sheet. 

Ini t ia te  count ing as described i n  4.4.1. 

When counting has ceased, examine the printout t o  note any samples 
w i t h  unusually h i g h  o r  low count relative t o  other similar samples 
I f  a h i g h  o r  low count i s  noted, contact the Laboratory Manager, o r  
his designee f o r  appropriate action. 

Unload the samples from the instrument and return t o  the technician 
who performed the analysis. 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Responsibility for Inspection 

The Laboratory Manager shall periodically observe the technician 
during the use of th i s  procedure t o  ensure the results obtained are 
i n  accordance w i t h  the procedure. 

The technician performing th is  procedure shall ensure t h a t  a l l  
equipment used i s  working properly and i s  calibrated prior t o  
start ing th i s  procedure. 

Acceptance Criteria 

The fo l lowing  sections of this procedure contain acceptance 
c r i te r ia :  

6 .3  Correct counting protocol 

Materi a1 Monitor ing 
. .  .. - 

None 

E q u i p m e n t  Monitoring 

None 

S 
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8.5 

8.5.1 

9.0 
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C e r t i f i c a t i o n  
__I_ 

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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PURPOSE 

This procedure prov ides i n s t r u c t i o n s  f o r  t h e  operat ion of a lpha 
s c i n t i l l a t i o n  count ing  instrumentat ion.  

SCOPE 

This procedure app l ies  t o  t h e  r o u t i n e  opera t ion  o f  a l l  a lpha s c i n -  
t i  11 a t i o n  count ing  instrumentat ion.  

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  opera t ion  o f  
a l l  a lpha s c i n t i l l a t i o n  count ing inst rumentat ion.  

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  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 t h e  equipment associated w i t h  
implementation 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  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 i t ies  t o  
t h e  Laboratory Manager, o r  h i s  designee, immediately. 

REFERENCES 

Reaui rements and SDeci f i cat 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  Condit ions 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" 

i n  Light-Water-cooled Nuclear Power Reactor f o r  Radioact ive Mater ia  
E f  f 1 uents. 

U.S. Nuclear Regulatory 
f o r  Mon i to r i ng  Radioact 
Plants.  

Commission, Regulatory Guide 4.1, Programs 
v i t y  i n  t h e  Environs o f  Nuclear Power 



. ,  3 2 2 4  
NO : 

RSL-108 
TITLE: 

Operat ion o f  A1 pha Sci  n t  i 11 a t i  on 
Countina Instruments . REVISION: 

L 

PAGE: 

DATE: 
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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 

5.0 

5.1 

5.1.1 

5.2 

5.2.1 

5 .3  

5.3.1 

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. 

" Q u a l i t y  Assurance Program Requirements f o r  Nuclear Faci  1 i ti es", 
ANSI/ASME 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 

Non'e 

Other Pub l i ca t i ons  

Model 1000 S i x  Decade Scaler, I n s t r u c t i o n  Manual, Ludlum 
Instruments Inc., Sweetwater, Texas 79556 

Model 2000 Por tab le  Scaler, I n s t r u c t i o n  Manual, Ludlum Instruments 
Inc., Sweetwater, Texas 79556. 

REQUIREMENTS 

Equipment 

Alpha S c i n t i l l a t i o n  Counting System 

Mater i  a1 s 

S c i n t i l l a t i o n  d i scs  

Reagents 

None 
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6.0 

6.1 

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 

PROCEDURE 

Refer t o  4.4.1 and 4.4.2, as appropr ia te,  f o r  a complete d e s c r i p t i o n  
o f  a l l  instrument cont ro ls .  

Normal opera t iona l  s e t t i n g s  f o r  a l l  c o n t r o l s  are tabu la ted  i n  each 
o f  t he  instrument logbooks. Cont ro ls  should be checked f o r  p roper  
s e t t i n g s  before an inst rument  i s  used. 

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 he  planchet ho lder .  
Never a l l ow  a planchet t o  be loaded i f  i t  i s  too  high. 

Load t h e  sample and i n i t i a t e  t h e  count ing f o r  t he  
time. 

When count 
s amp1 e. 

Repeat 6.3 

ng i s  complete, record  t h e  sample resu 

t o  6.5 as necessary t o  count remaining 

PRECISION AND ACCURACY 

None 

requ i red  count 

t s  and remove 

samples. 

t h e  

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 s h a l l  p e r i o d i c a l  l y  observe t h e  techn i  c i  an 
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  ob ta ined a r e  
i n  accordance w i t h  the  procedure. 

The techn ic ian  per forming t h i s  procedure s h a l l  ensure t h a t  a l l  
equipment used i s  working 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  

None 

hlater i  a1 Mon i to r ing  

None 
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8.4 Equipment M o n i t o r i n g  

None 

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

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 o n  c r i t e r i o n  p r i o r  t o  
use. 

9.0 

10.0 

CALCULATIONS 

None 

APPENDICES 

None 
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4.1 

4.1.1 

4.1.2 

1.1.3 

PURPOSE 

T h i s  procedure provides instruct ions fo r  the  operation of the 
ND66/680 Germanium Gamma Spectroscopy System. 

SCOPE 

T h i s  procedure appl ies  t o  the  routine operation of Germanium Gamma 
Spectroscopy System. 

RESPONSIBILITY 

I t  i s  the respons ib i l i ty  of the  Laboratory Manager, or  his designee, 
t o  ensure t h a t  this operating procedure i s  followed during the  use 
of a1 1 gamma spectroscopy systems. 

I t  i s  the  respons ib i l i ty  of the  Laboratory Manager, o r  his designee, 
t o  delegate t h e  performance of t h i s  procedure t o  personnel t h a t  a r e  
experienced w i t h  this procedure and with associated equipment. 

I t  i s  the  respons ib i l i ty  of the  technician t o  operate the i 
i n  accordance w i t h  t h i s  procedure and t o  report  any abnorma 
t o  the Laboratory Manager, o r  his designee, immediately. 

5 t rument 
r e s u l t s  

REFERENCES 

Requirements and Specif icat ions 

T i t l e  10, Code of Federal Regulations, Part 50, Appendix I ,  
Numerical Guides f o r  Design Objectives and L i m i t i n g  Conditions f o r  
Operation t o  Meet the C r i t e r i a  "As Low as is  Reasonably Achievable" 
f o r  Radioactive Material in Light-Water-cooled Nuclear Power Reactor 
Ef f 1 uents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
for Monitoring Radioactivity i n  the  Environs of Nuclear Power 
P1 ants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Qual i ty  
Assurance f o r  Radiological Monitoring Programs (Normal Operations) - 
Effluent Streams and t he  Environment. 
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" Q u a l i t y  Assurance Program Requi rements 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 ) .  

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 

None 

Other Pub l i ca t i ons  

ND66-B Mult ichannel  Analyzer/Remote Terminal Operator 's I n s t r u c t i o n  
Manual , Nuclear Data, Inc., Schaumburg, IL., 1983. 

NO680 Series RT-11 A p p l i c a t i o n  Software Operator 's Manual, Nuclear 
Data, Inc. , Schaumburg, IL., 1985. 

REQUIREMENTS 

Equipment 

Germanium Gamma Spectroscopy System u t i l i z i n g  FID66/680 da ta  acqu is i -  
t i o n  system 

Mater i  a1 s 

None 

Reagents 

None 

PROCEDURE 

Es tab l i sh  t h e  normal ins t rument  s e t t i n g s  f o r  a l l  con t ro l s .  
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  instrument logbook. 
Controls should be checked be fo re  each use of t h e  instrument. 

These 
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Place the sample on the t o p  of the germanium detector. For liquid 
samples cover the germanium detector with a plast ic  bag t o  avoid any 
possible contamination. Once the sample i s  properly seated, close 
the lead shield and secure the door. 

Init iation of Counting 

W i t h  the ND66 Analyzer i n  the MCA mode, clear old results by 
depressing the erase ' E R A S '  key followed by ' INIT '  key. 

Set the c o u n t i n g  time by typing i n  'LI' ,  depress the space bar ,  type 
i n  the counting time i n  seconds and depress the ' R E T U R N '  key. The 
word ' D O N E '  should appear on the screen indicating t h a t  the ND66 has 
been successfully programmed for the desired counting l ine  time. 

S t a r t  counting (or s t o p  counti,ng) by depressing the 'ACQ'  key 
followed by 'INIT' key. 

Retrieval of Data 

Depress 'MCA' key t o  p u t  the ND66 i n  the terminal mode. 

While depressing the sh i f t  key, type i n  '@' (and then release the 
sh i f t  key) followed by the proper command f i l e  name, e.g., '@I 

'petr i '  for  a sample i n  petri d i s h  geometry on Detector #l. 

Depress. the ' R E T U R N '  key and wait u n t i l  "INPUT COMMAND" i s  displayed 
on the screen. 

Type i n  ' T I ' ,  depress ' R E T U R N '  key; type i n  customer's name and 
the i r  code. Depress the ' R E T U R N '  key. 

Type i n  'ID', depress ' R E T U R N '  key and then type in the assigned RSL 
identification number of the sample. Depress ' R E T U R N '  key. 

Type i n  'TY ' ,  depress ' R E T U R N '  key and then type in sample matrix. 
Depress ' R E T U R N '  key. 

Type i n  ' Q U I ,  depress ' R E T U R N '  key and then type in sample quantity 
and  depress RETURN. 
then depress ' R E T U R N '  key. 

Type in the units of sample sample quantity and 

Type i n  'SA',  depress ' R E T U R N '  key, type in collection date and time 
of the sample ( i f  no collection date i s  given, then type i n  date of 
receipt of sample). Depress ' R E T U R N '  key. 

I 
1 
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6.4.10 Type i n  ' E X '  and depress t h e  'RETURN' key. Computer w i l l  now p r i n t  
ou t  s tored data. 
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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). 

7.0 

8.0 

8.1 

8.1.1 

8.1.2 

8.2 

8.3 

8.4 

8.4.1 

8.5 

8.5.1 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  Inspec t ion  

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  obta ined a re  
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 Moni t o r i  ng 

None 

Equipment M o n i t o r i n g  

The germanium detect.or system s h a l l  have passed a1 1 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. 
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PURPOSE 

Th is  procedure prov ides i n s t r u c t i o n s  f o r  determin ing t h e  background 
o f  a germanium de tec to r  system. 

SCOPE 

These i n s t r u c t i o n s  are app l i cab le  t o  a l l  germanium de tec to 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 he  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  whenever t h e  background 
de terminat ion  o f  a germanium de tec to 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  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 associated 
w i t h  t h e  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  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  
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 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  
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  Ma te r ia l  i n  Light-Water-cooled Nuclear Power Reactor 
E f f l u e n t s .  

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
f o r  Moni t o r i  ng Radi oact  i v i  t y  i n t h e  Envi rons o f  Nuclear Power 
P1 ants. 

3 2 2 4  

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. 

" 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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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 Spec i f i c  Attachment. 

Standards 

None 

Procedures 

None 

Other Pub1 i c a t i o n s  

ND66-B Mu1 t i channe l  Analyzer/Remote Terminal Operator 's  I n s t r u c t i o n  
Manual, Nuclear Data Inc.  Schamberg, IL ,  1983. 

Nucl ide I n 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., Schamberg, IL,  1983. 

"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, €PA-600/7-77-088, August 1977. 

REQUIREMENTS 

Equipment 

Germanium Spectroscopy System 

Mate r ia l s  

None 

Reagents 

None 

PROCEDURE 

I n s t r u c t  i ons 

E s t a b l i s h  t h e  inst rument  s e t t i n g s  fo r  a background de terminat ion  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) from 
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 .  
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6.3 

6.3.1 

6.3.2 

7.0 

300 

3 0 1  

3.1.1 
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Read ( f rom t h e  screen) t h e  t o t a l  number o f  counts between markers. 
Record read ing  of t o t a l  background counts i n  logbook; da te  and 
i n i t i a l .  P l o t  on t h e  approp r ia te  c o n t r o l  char t .  I f  p l o t t e d  p o i n t  
i s  g rea ter  than 3 standard dev ia t i ons  f rom mean, follow steps g iven 
i n  sec t ion  6.2. 

Cor rec t i ve  Act ions 

Ensure a l l  ins t rument  s e t t i n g s  a re  cor rec t .  Check a l l  cab le  connec- 
t i o n s  and ensure cables a re  i n  good working order. Check f o r  e x t e r -  
n a l  r a d i a t i o n  sources. Repeat Sect ion 6.1. 

I f  abnormal values are  s t i l l  obtained, n o t i f y  t h e  Laboratory 
Manager, o r  h i s  designee. 

Instrument Shutdown 

If t h e  inst 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 i n  
6.1.6, and t h e  c o r r e c t i v e  ac t i ons  i n  Sect ion 6.2 do no t  reso lve  t h e  
problem, t h e  inst rument  must be  dec lared Out o f  Service. Note t h i s  
a c t i o n  i n  t h e  system logbook. At tach appropr ia te  form (see appendix 
10.1) . 
The inst rument  may be p laced back i n  use once t h e  mal func t ion  has 
been co r rec ted  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 

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 s h a l l  p e r i o d i c a l l y  observe t h e  techn ic ian  
d u r i n g  t h e  use o f  t h i s  procedure t o  ensure the  r e s u l t s  obta ined a r e  
i n  accordance w i t h  t h e  procedure. 
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The techni  c i  an performi ng t h i s  procedure s h a l l  ensure t h a t  a1 1 
equipment used i s  work ing p roper 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  perform su rve i l l ances  
t o  determine compliance t o  t h i s  procedure and review a l l  assoc iated 
con t ro l  cha r t s  f o r  any l ong  range t rends  i n  data. 

Acceptance C r i t e r i a  

None 

Mater i  a1 Moni t o r i  ng 

None 

Equipment Mon i to 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 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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PURPOSE 

This  procedure prov ides i n s t r u c t i o n s  f o r  t h e  energy c a l i b r a t i o n  o f  
computer-assisted germanium spectroscopy systems. 

SCOPE 

These i n s t r u c t i o n s  are app l i cab le  t o  a l l  gamma spectroscopy systems. 

RESPONSIBILITY 

I t  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 the  energy 
c a l i b r a t i o n  o f  a germanium spectroscopy system i s  performed. 

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  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  the  equipment assoc iated 
w i t h  t h e  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 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  
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,  Par t  50, Appendix I, Numerical 
Guides f o r  Design Object ives and L i m i t i n g  Condit ions fo 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  
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 ing  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  Radi ol ogi  c a 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. 

"Qual i t y  Assurance Program Requi rements 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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ITAS Q u a l i t y  Assurance Manual a 

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

Standards 

None 

Procedures 

None 

Other Pub1 i cat  i ons 

ND66-B Mul t ichannel  Analyzer, Remote Terminal Operator 's  I n s t r u c t i o n  
Manual, Nuclear Data Inc., Sc aumberg, I L ,  1983. 

Nucl 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, I L ,  1983. 

"Handbook f o r  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  
Laborator ies",  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

REQUIREMENTS 

Equipment 

Nuclear Data germani um gamma spectroscopy system (ND661682) 

Mater i  a1 s 

Mixed rad io i so tope  gamma sources i n  geometry s u i t a b l e  f o r  count ing 
us ing  germani um gamma spectroscopy system. 
should cover an energy range from 60 keV t o  2615 keV. 

Gamma-ray energi  es 

Reagents 

None 

PROCEDURE 

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

Es tab l i sh  the  ins t rument  s e t t i n g s  and experiment parameters as 
l i s t e d  i n  the  system logbook. 

W0886, 
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6.1.2 

6.1.3 

6.1.4 

6.1.5 

6.1.6 

6.1.7 

5.1.8 

5.1.9 

i.1.10 

i.l.11 

i.1.12 

P o s i t i o n  the  gamma source on t h e  t o p  of the  germanium detec tor .  

Accumulate a spectrum f o r  t he  t ime i n t e r v a l  noted i n  the  logbook. 

U t i l i z i n g  the  te rmina l  f e a t u r e  o f  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 
associated gamma energies . 
Run t h e  appropr ia te  energy c a l i b r a t i o n  program (R-ENERGY) and en te r  
t h e  channel number ( f rom s tep  6.1.4) and t h e  corresponding exact 
gamma energy f o r  a l l  abundant energy l i n e s  o f  t he  gamma source. 
(Exact gamma energies are  a v a i l a b l e  from Radioact ive Decay Data 
Tables. ) 

A f t e r  channel - energy data i s  entered, choose t h e  f i t  (Quadra t ic  o r  
L inea r )  which gives the  minimum c h i  square. 

Update the  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  moni tor  by 
answering yes (Y) t o  t h e  l a s t  quest ion i n  the  "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  be t -  
ween exact gamma energies ( f rom tab les )  and those measured by t h e  
spectrometer. I f  t h i s  d i f fe rence i s  l ess  than 0.5 keV, omi t  
i n s t r u c t i o n s  6.1.9 through 6.1.12 and cont inue w i t h  i n s t r u c t i o n s  
6.1.13 through 6.1.15. If t h e  d i f f e rence  exceeds 0.5 keV, proceed 
w i t h  6.1.9 through 6.1.15. 

Adjust  t h e  f i n e  gain 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 of = 
1 keV/channel ). 

Using t h e  zero adjustment o f  the  system's ADC, s e t  t he  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). 

Repeat steps 6'.1.9 and 6.1.10 u n t i l  the  peaks o f  t h e  gamma l i n e s  
are  pos i t i oned  t o  w i t h i n  2 1 channel and then repeat i n s t r u c t i o n s  
6.1.3 through 6.1.8. 

. 

I f  proper  s e t t i n g s  can no t  be obtained, see sec t ion  6.2. 

1.1.13 Record t h e  system's s e t t i n g s  (i.e., f i ne  gain, coarse ga in )  and t h e  
s lope and o f f s e t  of energy c a l i b r a t i o n .  Date and i n i t i a l  t h e  
en t  r i  es. 

.1.14 Repeat steps 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 steps 6.1.1 through 6.1.13 f o r  each ADC connect t o  t h e  
analyzer. 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.3 

6.3.1 

6.3.2 

7.0 

B.0 

3.1 

3.1.1 

3.1.2 

3.2 

Correc t ive  Ac t ion  

Check a l l  ins t rument  se t t i ngs .  

Check a l l  cables f o r  any apparent damage and t o  ensure t h a t  a l l  
cables are routed t o  proper  connector. 

N o t i f y  t he  Laboratory  Manager, o r  h i s  designee, if t h e  problem s t i l l  
ex i  sts.  

Instrument Shutdown 

I f  the inst rument  f a i l s  t h e  q u a l i t y  con t ro l  check o u t l i n e d  above i n  
sect ions 6.1.8 and 6.1.11 and c o r r e c t i v e  ac t ions  o f  sec t i on  6.2 d i d  
no t  resolve t h e  problem, t h e  instrument must be dec lared "Out of 
Service". 
A t t a c h p p r o p r i a t e  form (see appendix 10.1). 

Make a no te  t o  t h i s  e f f e c t  i n  the  system's logbook. 

The instrument may be p laced back i n  use once t h e  mal func t ion  has 
been cor rec ted  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 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  
dur ing  t h e  use of t h i s  procedure t o  ensure t h e  r e s u l t s  obta ined 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 p roper 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 
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Mater i  a1 Moni t o r i  n q  

Check t h e  e x p i r a t i o n  date o f  r a d i o a c t i v e  standard t o  assure t h a t  
mater i  a1 i s cu r ren t  . 
Equipment Mon i to r ing  

None 

Cer t  i fi c a t  i on 

This procedure s h a l l  be approved by t he  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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L i n e a r i t y  Check o f  Germanium 
Gamma-ray Spectroscopy Systems REVISION: DATE: 

4-10-87 

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  i n s t r u c t i o n s  f o r  checking t h e  l i n e a r i t y  o f  
t he  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 gamma-ray 
spectroscopy system. 

SCOPE 

These i n s t r u c t  i ons  are  appl i cab1 e t o  a1 1 gamma-ray spectroscopy 
systems u t i l i z i n g  hyperpure germanium o r  gamma-x detectors.  

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  whenever a l i n e a r i t y  check 
o f  the  germanium spectroscopy system i s  performed. 

I t 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  de legate  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  the  equipment 
associated w i th  t h e  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 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  
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 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  Operat ion t o  
Meet the  C r i t e r i a  "AS Low as i s  Reasonably Achievable" f o r  Radioact ive 
Mater 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 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,  Qua 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. 

@Q06.9Z 
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4.1.5 

4.1.6 

4.2 

4.3 

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 
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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 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 o n s  

"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. 

REQUIREMENTS 

Equi pment 

Germani urn Spectroscopy System 

Mixed rad ionuc l i de  gamma source con ta in ing  Cd-109, Ce-139, Sn-113, 
Co-60, Cs-137, Co-57 and Y-88 radioisotopes. The source has t o  be 
prepared i n  a geometry s u i t a b l e  f o r  count ing  on t h e  germanium 
spectroscopy system. 

Mater i  a1 s 

None 

Reagents 

None 

PROCEDURE 

I n s t r u c t i o n s  

Es tab l i sh  t h e  inst rument  parameters f o r  the  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. 
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P o s i t i o n  the  gamma source on t h e  detector .  

Accumulate spectrum f o r  pe r iod  noted i n  the  logbook. 

Perform peak search on t h e  acqui red spectrum. 

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 the  ac tua l  
energy o f  t he  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 da te  t h e  
entry.  Consult Sect ion 6.2 i f  any d i f fe rence i s  more than 2 1.00 
keV. 

Repeat i n s t r u c t i o n s  6.1.1 through 6.1.5 f o r  each ADC - de tec to r  
system. 

Cor rec t ive  Ac t ion  

Ensure t h a t  a l l  ins t rument  s e t t i n g s  are correct .  Check a l l  cable 
connections and ensure cables are i n  good working order. Repeat 
Sect ion 6.1.  

I f  abnormal values are s t i l l  obtained, n o t i f y  t h e  Laboratory 
Manager, o r  h i s  designee. 

I n s t rumen t Shutdown 

I f  the  inst rument  f a i l s  t h e  q u a l i t y  con t ro 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  ac t i ons  i n  Sect ion 6.2 do no t  reso lve  t h e  problem, 
t h e  instrument must be dec lared Out of Serv ic  
t h e  system logbook. A t tach  appropr ia te  form 

The instrument may be placed back i n  use once 
been cor rec ted  and t h e  above o u t l i n e d  q u a l i t y  
been passed. Note t h i s  a c t i o n  i n  the  system 

PRECISION AND ACCURACY 

. Note t h i s  a c t i o n  i n  
see appendix 10.1) .  

t h e  mal func t ion  has 
c o n t r o l  c r i t e r i a  have 
ogbook. 

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  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 t y  . 

000094 
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The techn ic ian  per fo rming  t h i s  procedure s h a l l  inspec t  worksheets 
f o r  accuracy and completness, s h a l l  i nspec t  sample f o r  proper  volume 
and size,  s h a l l  i nspec t  l abe ls  and tags f o r  accuracy and s h a l l  
inspec t  equipment f o r  proper operation. 

Acceptance C r i t e r i a  

The f o l l o w i n g  sec t ions  conta in  acceptance c r i t e r i a :  

6.1.5 Tolerance 

Mater i  a1 Mon i to r ing  

None 

Equipment Mon i to r i ng  

None 

Cert  i f i c a t  i on 

None 

CALCULATIONS 

None 

APPENDICES 
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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 lk  
q u a n t i t i e s  of i r o n  from 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 du r ing  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 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  
experienced w i th  t h i s  procedure and w i t h  t h e  equipment assoc iated 
w i t h  i mpl ement a t  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  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  
designee. 

REFERENCES 

Requirements and Spec i f i ca t i ons  

T i t l e  10, Code o f  Federal Regulat ions,  Pa 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  
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 M a t e r i a l  i n  L i  ght-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  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 uen t  Streams and t h e  Environment. 
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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 

-I 

" Q u a l i t y  Assurance Program Requirements f o r  Vuclear 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 

None 

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

None 

REQUIREMENTS 

Equ i pmen t 

Separatory funnels  

Laboratory equipment as requi red (beakers, etc.) 

Mater ia ls  

None 

Reagents 

Isopropyl  Ether,  ACS reagent grade 

Hydrochlor ic  Acid, concentrated, ACS reagent grade 

8 M Hydrochlor ic  Acid; add 500 m l  of concentrated hydroch lo r ic  a c i d  
t o  500 m l  o f  deminera l ized water. Mix thoroughly.  

PROCEDURE 

Dissolve sample i n  30 m l  o f  8 M HC1. 
sample. 
sample ca tch ing  i n  100 m l  beaker. 

If any s o l i d  remains, f i l t e r  
Wash beaker w i t h  a d d i t i o n a l  20 m l  8 M HC1. Add t o  f i l t e r e d  
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Pour i n t o  125 m l  separatory funnel. 

Add 50 m l  i sopropy l  ether.  Shake 1 minute. Let  s e t  5 min. 

Dra in o f f  sample i n t o  100 m l  beaker. Discard 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 

R e s p o n s i b 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  inspec 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 techn ic ians  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  inspect  sample f o r  proper  
volume and size,  s h a l l  inspec t  labe ls  and tags f o 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  not  out  o f  date. 

AcceDtance C r i t e r i a  

None 

M a t e r i a l  Mon i to r ina  

None 

Eaui Dment Moni t o r i  na 

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 samples through 
t h e  procedure steps. 
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PURPOSE 

This procedure prov ides an ana 
o f  promethium-147 i n  u r i n e  and 

y t i c a l  method f o r  t h e  de terminat ion  
envi  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  
promet h i  um-147 determi  nat ion.  

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, or  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  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  t h e  equipment associated 
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  of 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  
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  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 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  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  Envi rons of 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 u e n t  Streams and t h e  Environment. 
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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 " ,  
4NSI/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 Qual i t y  Assurance Manual , Laboratory Speci f i c Attachment . 
Standards 

None 

Procedures 

E-PM-01, "Radiochemical Determinat ion o f  Promethium-147", EML 
Procedures Manual (HASL) , 26th Ed i t i on ,  1983. 

Other Pub l i ca t i ons  

"Prescr ibed Procedures fo 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. Whit taker,  EPA-600/4-80-032, U.S. 
Environmental P ro tec t i on  Agency, August 1980. 

"Annual Book of ASTY Standards", Sect ion 11.02, Water and 
Envi ronmental Technology, American Society  f o r  Tes t i ng  and 
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  Qual  i t y  Contro l  i n Radi o a n a l y t i  c a 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  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 Envi ronmental Measurements", 
L.A. Curr ie ,  NUREG/CR-4007, U.S. Nuclear Regulatory Commission, 
September 1984. 

REQUIREMENTS 

Equipment 

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

Mater i  a1 s - 
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 t y )  

pH paper, narrow range around pH 3.4 
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5.3.1 

5.3.2 

5.3.3 

5.3.4 
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Routine 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  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 o f  PPO 
(2,5-diphenyloxazole), 0.1 g o f  di-methyl o-POPOP 
(1.4-bis-2(4-methyl-5-phenyloxazolyl) benzene) and 7 g o f  d i  -2-ethyl  
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 r e s h  every month.) 

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  1 (commercial ) 

N i t r i c  a c i d  (HNO,), concentrated, ACS Reagent grade 

(This  s o l u t i o n  should 

PROCEDURE 

Aqueous Samples 

Add 20 ml o f  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 appropr ia te  da ta  form (appendix 10.1). 

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 o f  t h e  
f lask .  

Add 200 p1 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 t h e  f l a s k  v i g o r o u s l y  f o r  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 .  
phase. 

Repeat t h e  e x t r a c t i o n  t w i c e  us ing 200 p1 and then 100 p1 a l i q u o t s  o f  
extractant-scintillation so lu t ion .  

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. 

Run two spikes and two blanks w i t h  each se t  o f  samples. 

Do n o t  at tempt t o  draw o f f  t h e  l a s t  b i t  o f  organic 

Standardize counter  aga ins t  known amounts 
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TITLE: 
Determination of Promethium-147 

NO : PAGE: - 4 
REVISION: DATE: 

6.2 

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 

3.3 

Urine Samples 

To 250 m l  of urine i n  
HN03 and boil t o  near 
each se t  of samples. 
(appendix 10.2). 

Add an additional 5 m 
d ry nes s . 

an  Erlenmeyer flask, add 20 ml of concentrated 
dryness. 
Record d a t a  on appropriate form 

Run two spikes and two blanks w i t h  

of concentrated HNO, and evaporate t o  near 

Continue 5 ml additions of concentrated HN03 u n t i l  the sample i s  
col or1 ess . 
Dissolve the s a l t s  w i t h  water and transfer t o  a 25 ml volumetric 
flask. Continue w i t h  step 6.1.3 above. 

PRECISION AND ACCURACY 

The s tandard  deviation for a single determination is  15% a t  
200 pCi/l. 

QUALITY ASSURANCE PROVISIONS 

Responsibility for Inspection 

The Laboratory Manager, or his designee, shall inspect the work of 
the technicians performing th is  procedure for completeness and ade- 
quate quality. 

The technicians performing th is  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 fo r  proper operation, and shall inspect balances 
t o  ensure t h a t  calibration i s  not o u t  of date. 

AcceDtance Criteria 

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

6.1.3 pH adjustment 

Materi a1 Monitoring 

None 
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REVISION: 

PAGE: 

DATE: 
5 

8.4 

8.4.1 

8.5 

8.5.1 

9.0 

10.0 

Equipment Mon i to r i ng  

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  be fore  use. 

Cer t  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 spiked samples through 
t h e  procedure steps. 

CALCULATIONS 

Pm-147 A c t i v i t y  ( p C i / l )  = ACT 

TSC - BKG 
= ~ F * S V O L * C T I M E  

Pm-147 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

G ) 7  + 0.005 + STC - TSC 
= ACT* - 

Lower L i m i t  o f  De tec t i on  ( p C i / l )  = LLD 

4.65* BKG + 3 - 
tl-l-*mnMt* N 

TSC 
BKG 
CTIME 
EFF 

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) 
= 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 ther  sources 

APPENDICES 

8QMQ7 
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SAMPLE MATRIX 

COLLECTION DATE AND TIME 

mR/hr. 
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WIPE COUNTING RESULT 

OF PAGES 

SPECIAL INSTRUCTIONS: START 

STOP 

SAMPLE VOLUME 
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SURVEY INSTRUMENT READING mR/hr. 

WIPE COUNTING RESULT cpm 

START SPECIAL INSTRUCTIONS: 

STOP 

SAMPLE VOLUME 

COUNTER EFF. dlc 

COUNT START 
DATE AND TIME I I 
COUNT STOP 
DATE AND TIME 

I 

RESULTS REOUESTED IN: 
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TITLE: 
Determinat ion o f  T r i t i u m  i n  
Aqueous Samples by D i s t i l l a t i o 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 

PALGE: 

DATE: - -  

PURPOSE 

This  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  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  1 a t  ion. 

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 i v i t y  
ana 1 y s i s by d i  s t i 1 1 a t  i on. 

RESP,ONSI B I  L ITY 

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, 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  tr i t iurn a c t i v i t y  determi n a t i o n  by d i s t i  11 a t ion .  

It i s  the  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 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 th  t h e  equipment assoc iated 
w i t h  implementat ion o f  t h i s  procedure. 

I t i s  the  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 i ons  

T i t l e  10, Code o f  Federal Regulations, Pa 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 for 
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 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  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  the  Envi rons o f  Nuclear Power 
P1 ants. 

U.S. Nuclear Regulatory  Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance for 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. 
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Determinat ion o f  T r i t i u m  i n  
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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 

4.4.4 

5.0 

5.1 

5.2 

5.2.1 

NO : PAGE: 

REVISION: DATE: 
RSL-302 2 

n - -  

' 'Qua l i t y  Assurance Program Requirements 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 ) .  

I T A S  Qual i ty Assurance Manual . 
ITAS-RSL Qual i ty Assurance Manual, Laboratory Speci f i c  Attachment. 

Standards 

None 

Procedures 

None 

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. K r iege r  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. 

"Annual Book o f  ASTM Standards", Sect ion 11.02, Water and 
Envi ronmental Techno1 ogy , Ameri can 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  ed i t i on .  

"Handbook f o r  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  
Laborator ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"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  fo r  Rad io log i ca 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 

Equi pment 

None 

Mater i  a1 s 

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 )  

430 1-87 
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5.2.2 Rout ine l abo ra to ry  equipment 

NO : PAGE: 

REVISION: DATE: 
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5.3 Reagents 

5.3.1 5 M Sodium Hydroxide (NaOH). ACS reagent grade s o l u t i o n  commercially 
prepared 

5.3.2 0.1 M Sodium Hydroxide: Add 1 m l  o f  5 M NaOH t o  50 m l  o f  deminera- 
l i z e d  water i n  a p l a s t i c  cen t r i f uge  cone, mix thoroughly.  

5.3.3 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) 

6.0 PROCEDURE 

6.1 Environmental Aqueous Samples - D i s t i l l a t i o n  Method 

6.1.1 Measure between 50 - 100 m l  of sample and ad jus t  pH, by pH meter, t o  
be between 7.0 and 7.5 us ing  sodium hydroxide. 
sample volume. Record on appropr ia te  data form. See appendix 10.1. 
Use demineral ized water f o r  a blank w i t h  each s e t  of samples. 

Remeasure ad jus ted  

6.1.2 Transfer  an a l i q u o t  o f  t h e  sample t o  the  d i s t i l l a t i o n  f l a s k  and 
assemble t h e  apparatus. 

6.1.3 D i s t i l l  approximately 5 m l  and discard.  Co l l ec t  t h e  next 15 t o  
20 m l  of d i s t i l l a t e .  

6.1.4 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  count ing  v i a l ,  con ta in ing  15 m l  of 
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 fo r  
counter  e f f i c i e n c y  determinat ion w i t h  each s e t  of samples. 

6.1.5 Submit sample(s) t o  count ing  room f o r  counting. Obtain requ i red  
number o f  counts. 

6.1.6 Record t h e  count ing  da ta  on t h e  data form. 

6.1.7 Ca lcu la te  t h e  r e s u l t s  as shown i n  sec t i on  9.0. 

6.2 Ur ine  - D i s t i l l a t i o n  Method 

6.2.1 

6.2.2 Follow 6.1.2 through 6.1.7. 

Transfer  us ing  6.1.1 (Ad jus t  pH us ing  pH paper) 

4 3 0  1 l i  
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Determination of Tritium in 
Aqueous Sampl es by Di s t i 1 1 a t  i on 

NO : PAGE: 

REVISION: DATE: 
4 RSL-302 

0 - . .  

7.0 
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PRECISION AND ACCURACY 

The standard deviation f o r  a single determination i s  10% a t  
4000 pCi/l . 

QUALITY ASSURANCE PROVISIONS 

Responsibility for  Inspection 

The Laboratory Manager, or  his designee, shall inspect the work of 
the technicians performing th is  procedure f o r  completeness and ade- 
quate quality. 

The technicians performing th is  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  o u t  of date. 

Acceptance Criteria 

The following sections of th i s  procedure contain acceptance 
cr i ter ia :  

6.1.1 pH adjustment and sample volume 

Materi a1 Moni tor i  n 9  

None 

Equipment i4onitorinq 

pH meter shall be checked t o  ensure calibration. 

Liquid scinti l lat ion counter s h a l l  be calibrated before use. 

Certification 

This procedure shall be certif ied by running spiked samples through 
the procedure steps. 

000114 
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PAGE: 
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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 

- - TSC - BKG * q : N A O H )  - 
O L * C r n  

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 

Lower L i m i t  o f  De tec t i on  ( p C i / l )  = LLD 

- 4.65* BKG + 3 * (VNEU;N:u;NAOH) - 
t l - t - * S V O L * C l l M t *  r l  

TSC = Sample counts, average N counts 
BKG = Background counts, average N counts 
CTIME = Count t ime (min) 
EFF = Count i ng e f  f i c i  ency 

= STC - BKG 
STDPM 

SVOL 
VNEUT 
VNAOH 
N 
STC 
STDPM 
2.22 
4.65, 

3 
0.0025 

= Sample volume (1 )  
= Sample volume neu t ra l i zed  (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 rom 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 

APPENDICES 
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PURPOSE 

This  procedure prov ides an a n a l y t i c a l  method f o r  the  de terminat ion  
o f  Phosphorus-32. 

SCOPE 

This procedure app l i es  t o  water samples r e q u i r i n g  Phosphorus-32 
analysis.  

RESPONSIBILITY 

It i s  the 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 
water samples r e q u i r i n g  phosphorus-32 a c t i v i t y  determi nat ion.  

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  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  the  equipment associated 
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 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 Regulat ions,  Pa 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 Achievable” 
f o r  Radioact ive Mater i  a1 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 ing  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  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. 



TITLE: 
Determinat ion of Phosphorus-32 
Act i v i  ty  

No: R S L - r 3  I zrt 421*-81 
REVISION: 

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 Spec i f i c  Attachment. 

4.2 Standards 

None 

4.3 Procedures 

4.3.1 "Procedures f o r  Determinat ion o f  Stable Elements and Radionucl ides 
i n  Environmental Samples," Pub l i c  Heal th  Serv ice P u b l i c a t i o n  
999-RH-10, January 1965. 

4.4 Other Pub l i ca t i ons  

4.4.1 "Lower L i m i t  of 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 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 "Handbook f o r  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  
Laborator ies" ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

4.4.3 "Es tab l i sh ing  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemistry 
Laborator ies Wi th in  t h e  Nuclear Indus t ry " ,  Annual Book o f  ASTM 
Standards , Vol . 12, C1009-83. 

4.4.4 J.D. Eakins, P.J. Gomm, and S. Jackson, Heal th  Physics, L 12, 593 
(1966). 

4.4.5 "The Radiochemistry of Phosphorus", W.T. Mu1 l i n s  and G.W. 
Leddicot te ,  NAS-NS-3056, Nat iona l  Academy of Science, March 1962. 

5.0 REQUIREMENTS 

5.1 Equipment 

5.1.1 Ana ly t i ca l  balance (0-160.0000 gram capac i ty )  

5.1.2 Hot p l a t e  ( s t i r r i n g )  

5.1.3 Heat lamp 

SJfl 1.87 
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Desiccator 

Centr i fuge (cone and b o t t l e  type)  

Laboratory oven 

Assorted t o o l s  and r o u t i n e  l abo ra to ry  equipment 

Mater i  a1 s 

Whatman 41 f i l t e r  paper 

Reagents 

Ammoni um Hydroxi de (NH,OH) : 

1 M Ammonium Hydroxide: D i l u t e  66.5 m l  o f  concentrated ammonium 
hydroxide t o  one l i t e r  w i t h  deminera l ized water. 

Concent ra ted,  ACS reagent grade 

Cobalt C a r r i e r  (5  mg/ml): Dissolve 4.94 g of  ACS reagent grade 
coba l t  n i t r a t e  [Co( No3 )2.6H20] i n demi ne ra l  i zed water and d i  l u t e  t o  
200 m l  w i t h  demineral ized water. 

Hydrochlor ic  Ac id (HC1 ), Concentrated, ACS reagent grade 

6 M Hydrochlor ic  Acid: Add 500 m l  o f  concentrated hyd roch lo r i c  a c i d  
t o  1 l i t e r  o f  demineral ized water. 

Hydrogen Peroxide (H202), 30 percent, ACS reagent grade 

Magnesia Mixture:  Dissolve 20.09 o f  ACS reagent grade ammonium 
c h l o r i d e  (NH,Cl) i n  demineral ized water, add 1O.Og of  magnesium 
c h l o r i d e  (MgC12*6H20) and d i l u t e  t o  100 m l  w i t h  demineral ized water. 

Manganese Car r i e r ,  5 mg/ml : Dissolve 1.809 o f  ACS reagent grade 
manganese c h l o r i d e  (MnCl2*4H2O) i n  deminera l ized water and d i l u t e - t o  
100 m l  w i t h  demi nera l  i zed water. 

Methyl Red I n d i c a t o r ,  0.1 percent: Dissolve 0. lg o f  methyl red 
i n d i c a t o r ,  (dimethylaminoazobenzene-carboxylic ac id ) ,  i n  18.6 m l  o f  
0.02N-sodium hydroxide (NaOH) s o l u t i o n  and d i l u t e  t o  250 m l  w i t h  
demineral ized water. 

000120 
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5.3.10 Molybdate-Vanadate Reagent: Dissolve 19.59 o f  ACS reagent grade 
ammonium molybdate [(NH4)6M07024*4H20] i n  80 m l  of demineral ized 
water. This i s  s o l u t i o n  A. D isso lve 0.509 o f  reagent grade ammo- 
nium metavanadate (NH4V03) i n  50 m l  o f  b o i l i n g  demineral ized water 
and a l l o w  s o l u t i o n  t o  cool. This i s  s o l u t i o n  B. Transfer s o l u t i o n  
B t o  a t w o - l i t e r  con ta ine r  and add 200 m l  o f  concentrated HNO3, 
d i l u t e  w i t h  demineral ized water t o  approximately one l i t e r  and mix. 
Then add s o l u t i o n  A t o  t h e  two l i t e r  con ta ine r  and d i l u t e  t o  2.0 
1 i t e r s  w i t h  demi n e r a l  i zed water. Mix we1 1. 

5.3.11 0.5 M N i t r i c  Ac id (HN03): Add 31.2 m l  o f  concentrated HNO3 t o  one 
l i t e r  o f  demineral ized water. 

5.3.12 6 M N i t r i c  Acid: Add 375 m l  o f  concentrated HN03 t o  one l i t e r  o f  
demineral ized water. 

5.3.13 Phosphorus C a r r i e r ,  5 mg/ml: Dissolve 2.2329 of ACS reagent grade 
sodium dihydrogen phosphate (NaH2P04H20) i n  demineral ized water and 
d i l u t e  t o  100 m l  w i t h  deminera l ized water. 

5.3.14 0.1 M Hydrochlor ic  Acid: Add 9 m l  of concentrated hyd roch lo r i c  a c i d  
t o  1 l i t e r  o f  demineral ized water. 

5.3.15 Phosphorus 32 i n t e r n a l  standard: S o l u t i o n  prepared from NBS t r a -  
ceable m a t e r i a l  c o n t a i n i n g  50-100 dpm per  a l i q u o t .  

5.3.16 6 M Potassium Hydroxide(K0H): Dissolve 33.79 KOH i n  demineral ized 
water and d i l u t e  t o  100 m l  w i t h  demineral ized water. 

5.3.17 0.02 M Sodium Hydroxide (NaOH): Dissolve 0.809 of NaOH i n  100 m l  o f  
demineral ized water and d i l u t e  t o  1 l i t e r  w i t h  demineral ized water. 

5.3.18 Zirconium C a r r i e r ,  10 mg/ml: Dissolve 3.59 o f  ACS reagent grade z i r -  
cony1 c h l o r i d e  (ZrOC12'xH20) i n  0.1 M HC1 and d i l u t e  t o  100 m l  w i t h  
0.1 M HC1. 

6.0 PROCEDURE 

6.1 Transfer two 100 m l  a l i q u o t s  t o  two 250 m l  beakers f o r  each sample. 
Spike one a l i q u o t  w i t h  i n t e r n a l  standard so lu t i on .  Also run a 100 
ml demineral ized water sample t o  determine t h e  background count 
rate.  Record t h e  sample volume on t h e  data sheet. See appendix 
10.1. 

6.2 Add 1 m l  o f  6 M HNO,, 1.0 m l  o f  phosphorus c a r r i e r  and 0.5 m l  o f  
cobal t ,  z i  r con i  um, and manganese c a r r i e r s .  
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6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

6.11 

6.12 

6.13 

Slowly add e i g h t  drops o f  30 percent hydrogen perox ide fo l lowed by 
t h e  add i t i on  o f  6M KOH u n t i l  t h e  p r e c i p i t a t i o n  of  hydroxides i s  
complete. Do no t  add more than 1 5  m l  of 6M KOH. 

Heat the  sample t o  near b o i l i n g  t o  coagulate t h e  p r e c i p i t a t e .  
f i l t e r  t h e  p r e c i p i t a t e  w h i l e  ho t  through Whatman 41 f i l t e r  paper. 
Discard t h e  f i l t e r  paper and p r e c i p i t a t e .  

To the  f i l t r a t e ,  add two drops o f  coba l t  and z i rcon ium c a r r i e r s  and 
f o u r  drops o f  30 percent  hydrogen peroxide. 
then f i l t e r  w h i l e  ho t  through Whatman 41 f i l t e r  paper. 
f i l t e r  paper and p r e c i p i t a t e .  

Then 

. -  . -  
Heat t o  coagulate and 

Discard 

Add concentrated HC1 t o  t h e  f i l t r a t e  u n t i l  i t  i s  ac id ic .  B o i l  t h e  
s o l u t i o n  a few minutes t o  remove H202. 
pera ture  then p lace  i n  an i ce '  bath fo r  30 minutes. 

Cool t h e  beaker t o  room tem- 

While i n  t h e  i c e  ba th  add 3 m l  o f  magnesia mixture,  1 drop of methyl 
red  i n d i c a t o r  and n e u t r a l i z e  t o  t h e  methyl red  endpoint  w i t h  con- 
cent ra ted  NH40H. Le t  stand two minutes then add another 3 m l  o f  
concentrated NH40H. 
1 hour then c e n t r i f u g e  and d i sca rd  t h e  supernatant ( the  wh i te  p r e c i -  
p i t a t e  i s  MgNH4P04). Since MgNH4POb p r e c i p i t a t e  i s  very f l o c c u l e n t ,  
i t  may be necessary t o  cen t r i f uge  t h e  p r e c i p i t a t e  i n  small cone bo t -  
tom tubes, 40 m l  a t  a time. 

A l low t h e  sample t o  remain i n  t h e  i c e  bath f o r  

Wash the  p r e c i p i t a t e  w i t h  10 m l  of 1 M NH40H, and if not done i n  6.7 
t rans fe r  t o  50 m l  cen t r i f uge  cone, cen t r i f uge ,  and d iscard  t h e  wash 
so lu t ion .  

Dissolve t h e  p r e c i p i t a t e  w i t h  1 m l  o f  6 M HC1. 
bath. Add 10 m l  o f  deminera l ized water and 1 m l  o f  magnesia mix- 
ture.  N e u t r a l i z e  t o  t h e  methyl red  endpoint  w i t h  concentrated NH40H 
then l e t  stand f o r  two minutes and add 3 m l  more of concentrated 
NH40H, 
cen t r i f uge  and d i s c a r d  supernatant. 

Transfer  t o  an i c e  

A l l a w  sample t o  remain i n  t h e  i c e  bath f o r  15 minutes then 

Wash the  p r e c i p i t a t e  w i t h  10 m l  of 1 M NH40H, c e n t r i f u g e  and d i sca rd  
t h e  wash so lu t i on .  

Dissolve t h e  f i n a l  p r e c i p i t a t e  i n  a minimum amount (approximately 
1 m l )  o f  6 M HC1. 

Transfer t h e  sample t o  a 20-ml s c i n t i l l a t i o n  v i a l  us ing  a t  l e a s t  
t h ree  washings of 0.5 M HNO,; d i l u t e  t o  20 m l  w i th  0.5 M HN03. 
we l l  and a l l ow  sample t o  stand f o r  one hour. 

Mix 

Submit samples, background, and standard t o  t h e  count ing room f o r  
count ing on t h e  l i q u i d  s c i n t i l l a t i o n  counter.  
number of counts. 

Obta in  requ i red  

4 3 0  I e: 
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PRECISION AND ACCURACY 

The standard deviation for  a s i n g  
pCi / l  . 

OUALITY ASSURANCE PROVISIONS 

e determination i s  10% a t  50 

Responsibility for  Inspection 

The Laboratory Manager, or his designee, shall  inspect the work of 
the technicians performing t h i s  procedure for completeness and ade- 
quate qual i t y  . 
The technicians performing t h i s  procedure shall  inspect worksheets 
for  accuracy and completeness, shall inspect sample for proper 
volume and s i z e ,  shall  inspect labels and  t ags  for accuracy, shal l  
inspect equipment for  proper operation, and shal l  inspect balances 
t o  ensure t h a t  cal ibrat ion is  not ou t  of date. 

Acceptance Cr i t e r i a  

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

6.1 Sample Size 

Material Monitoring 

None 

Equipment Monitoring 

The l iquid s c i n t i l l a t i o n  counter shal l  be calibrated before use. 

Balances shall  be checked t o  ensure cal ibrat ion dates have not  
expi red. 

Balance shal l  be in control as determined by routine balance check 
p rocedu re. 

Cert i f icat ion 

This procedure s h a l l  be c e r t i f i e d  by running spiked 
samples t h r o u g h  the procedure steps.  
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CALCULATIONS 

Phosphorus A c t i v i t y  ( p C i / l )  = ACT 

(TSC - BKG) *SD 
= - (SC=-FQOL*2 .22 '  

Phosphorus Act 

= ACT* 

Lower L i m i t  of 

v i t y  E r r o r  (pC i / l  ) = ERR 

t i )L li 
sc + 0.005 + - TSC - 

De tec t i on  ( p C i / l )  = LLD 

- (4.65* BKG + 3) *SD - - C) *Z.ZZfSVOL*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  f rom a l l  o t h e r  sources 
3 = Constants 

APPENDICES 
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Vm PER ALIOUOT I 

IT/RSL LAB WORK SHEET INTER NATIONAL 
TECHNOLOGY 
CORPORATION 

I 

DATE RECEIVED CUSTOMER 

SAMPLE IDENTIFICATION P.O. NUMBER 

LABORATORY NUMBER SURVEY INSTRUMENT READING mA/hr. 

WIPE COUNTING RESULT cpm SAMPLE MATRIX 

COLLECTION DATE AND TIME OF PAGES 

SPECIAL INSTRUCTIONS START 

RESULTS REOUESTED IN: 
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1.1.1 

1.1.2 

PURPOSE 

This procedure provides an a n a l y t i c a l  method f o r  t h e  determinat ion 
of uranium, thorium, neptunium, plutonium, americium and cur ium 
alpha e m i t t i n g  isotopes. 

SCOPE 

This procedure app l i es  t o  a l l  samples r e q u i r i n g  uranium, thorium, 
neptunium, plutonium, americium and curium a c t i v i t y  analysis.  

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  Lab0rator.y 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  gross alpha and/or gross beta 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  of t h e  Laboratory Manager, o r  h i s  designee, 
t o  delegate the  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  the  equipment associated 
w i t h  implementation 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  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 

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  Condit ions f o r  
Operation t o  Meet the  C r i t e r i a  "AS Low as i s  Reasonably Achievable" 
f o r  Radioact ive Mater i  a1 i n  L i  ght-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 o f  Nuclear Power 
P1 ants. 
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4.1.3 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 t io r i ng  Programs (Normal Operat ions) - 
Ef f luen t  Streams and t h e  Environment. 

"Oua 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 

4.4.4 

4.4.5 

4.4.6 

4.4.7 

Standards 

None 

Procedures 

"Procedures f o r  Determinat ion of S tab le  Elements and Radionucl ides 
i n  Environmental Samples," Pub l i c  Heal th Service P u b l i c a t i o n  
999-RH-10, January 1965. 

Other Pub l i ca t i ons  

"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. Gr ind le r ,  NAS-NS-3050, Nat iona l  
Academy of 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. Kr ieger  and E.L. Whittaker, EPA-600/4-80-032, August 
1980. 

"Standard Methods f o r  t h e  Examination of Water and Waste Water," 
APHA, AWWA, WPCF, American Pub l i c  Hea l th  Associat ion,  Washington, 
D.C, l a t e s t  ed i t i on .  

"Annual Book o f  ASTM Standards", Sect ion 11.02, Water and 
Environmental Technology, American Society fo r  Tes t 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 .  

"Lower L i m i t  of Detect ion:  D e f i n i t i o n  and E labora t ion  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 Environmental Measurements", 
L.A. Cur r ie ,  NUREG/CR-4007, U.S. Nuclear Regulatory Commission, 
September 1984. 

"Handbook fo 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. 
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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. 

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 Radi ochemi s t r y  of P1 utoni urn'', 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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5.2 

5.2.1 

5.2.2 

5.2.3 

REQUIREMENTS 

Equ i pmen t 

Beaker, assorted sizes 

Water bath w i t h  magnetic stirrers 

100 ml glass centr i fuge tubes 

Plast ic  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 resin, Bio-Rad AG 1-X8, 100 - 200 mesh 

Membrane f i l t e r s ,  0.8 pm pore size 
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Acid (HC1 ), concentrated, ACS reagent grade 

HN03), concentrated, ACS reagent grade 

Acid (HF), concentrated, ACS reagent grade 

5.3.4 8 M Hydrochlor ic  Acid (HC1): Add 667 m l  of 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  Ac id (HC1): Add 42 m l  of concentrated HC1 t o  
958 m l  of deminera l ized water. Mix thoroughly.  

5.3.6 8 M Hydrochlor ic  Ac id (HC1) + 0.01 M N i t r i c  Acid (HNO,): To 1 liter 
o f  8 M HC1 add 1 m l  o f  concentrated HN03. 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  

5.3.8 

o f  demineral ized water. M i x  thoroughly.  

1 M N i t r i c  Ac id (HNO,): Add 65 m l  o f  concentrated HN03 t o  935 m l  of 
demineral i 'zed water. M i x  thoroughly. 

5.3.9 

5.3.10 8 M N i t r i c  Ac id (HNO,): Add 500 m l  of concentrated HN03 t o  500 m l  of 

Phosphoric Ac id (H3P04), concentrated, ACS reagent grade 

demineral ized water. Mix thoroughly. 

5.3.11 8 M Hydrochlor ic  Ac id (HC1) + 0.1 M Ammonium Iod ide  (NH41): D isso lve  
3 grams o f  ammonium i o d i d e  i n  200 m l  o f  8 M HC1. 

n i t r a t e  t o  500 m l  o f  demineral ized water. M i x  thoroughly.  

M i x  thoroughly.  

5.3.12 Cerium N i t r a t e  s o l u t i o n  (200 vg/ml, Ce): Add 0.3 grams o f  cer ium 

5.3.13 2% Titanous Ch lor ide  (TiCl,) so lu t i on :  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. M i x  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 grams bismuth 
n i t r a t e  [Bi(N03)3.5H20] t o  1 l i t e r  o f  demineral ized water. 
thoroughly.  

m l  o f  demineral ized water. M i x  thoroughly.  

Mix 

5.2.16 6.5 M Hydrochlor ic  Ac id (HC1): Add 540 m l  o f  concentrated HC1 t o  460 

5.2.17 6.5 Y Hydroch lo r ic  Ac id (HC1) + 0.004 M Hydro f l uo r i c  Ac id (HF): Add 
Mix thoroughly.  1.5 ml of concentrated HF t o  1 l i t e r  of 6.5 M HC1. 
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PROCEDURE 

F i l l  out  appropr ia te  data sheets (see appendix 10.1). The d ry  
sample i s  d isso lved i n  15 m l  8 M hydroch lo r ic  acid/O.Ol M n i t r i c  
acid. 
t he  mixed ac id  a t  a f l o w  r a t e  of approximately 0.5 ml/minute. 
Co l l ec t  e f f l u e n t  i n  100 m l  beaker. 

Apply t o  column which has been p re -equ i l i b ra ted  w i t h  5 m l  of 

Wash column w i t h  35 m l  8 M hyd roch lo r i c  acid,  pool wash w i t h  
e f f l u e n t  and evaporate s o l u t i o n  t o  dryness. This f r a c t i o n  conta ins 
americium. curium and thorium. 

Plutonium i s  then e l u t e d  from the  column w i t h  15 m l  o f  8 M hydroch- 
l o r i c  a c i d  + 0.1 M ammonium iod ide.  Wash column w i t h  20 rnl 8 M 
hydroch lo r ic  acid,  pool  w i t h  e luate,  add 0.5 m l  o f  concentrated 
HNO, and evaporate t o  dryness. 

Neptunium i s  e l u t e d  from t h e  column w i t h  15 m l  of 6.5 M HC1 
+ 0.004 M HF f o l l owed  by 20 rnl o f  6.5 HC1. C o l l e c t  i n  t e f l o n  
beaker. Evaporate t o  dryness. Using concentrated HC1, d i sso l ve  
res idue and t r a n s f e r  t o  g lass beaker. Proceed t o  6.17. 

Proceed t o  6.17. 

Uranium i s  e lu ted  from the  column w i t h  35 m l  0.5 M hyd roch lo r i c  a c i d  
and t h e  e luant  evaporated t o  dryness. Proceed t o  6.17. 

I f  americium, cur ium o r  thor ium ana lys is  i s  required, d i sso l ve  r e s i -  
due from 6.2 i n  20 m l  o f  8 M n i t r i c  acid. 

Pass over a small anion exchange r e s i n  column which has been pre-  
e q u i l i b r a t e d  w i t h  5 m l  o f  8 M HNO, a t  a f low r a t e  o f  approximately 
0.5 m l  per  minute. C o l l e c t  e f f l u e n t  f o r  americium and cur ium 
analysis.  

Wash the  r e s i n  column w i t h  30 m l  of 8 bl n i t r i c  a c i d  c o l l e c t i n g  the  
e f f l u e n t  i n  same beaker used i n  6.7. Evaporate t o  dryness slowly.  

E lu te  t h e  thor ium from the  column us ing  30 m l  of 8 M hyd roch lo r i c  
acid, c o l l e c t i n g  t h e  e l i i t a n t  i n  a 50 m l  beaker and evaporate t o  
dryness. Proceed t o  6.17. 

I f  americum and/or cur ium ana lys i s  i s  requested, t he  dry  res idue 
from 6.8 above i s  d i sso l ved  i n  2 - 3 m l  reagent grade n i t r i c  ac id  
and t h e  a c i d  evaporated.' Repeat t h i s  step. 

Dissolve res idue i n  10 m l  1 M n i t r i c  ac id  and t r a n s f e r  w i t h  water t o  
c e n t r i f u g e  tube. To ta l  volume about SO m l .  

Place tube i n  ho t  water ba th  and s t i r  mechnically. 
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Add 1 m l  bismuth n i t r a t e  s o l u t i o n  fo l lowed bay 1 m l  phosphor ic acid.  
S t i r  f o r  1 hour. 

Centr i fuge and d i sca rd  supernatant. 

Transfer p r e c i p i t a t e  w i t h  water t o  50 m l  cen t r i f uge  tube. 
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Centr i fuge and d i sca rd  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 isso lved i n  1 - 
reagent grade hyd roch lo r i c  acid.  Heat t o  e f fec t  d isso  
sample. 

Transfer s o l u t i o n  t o  tube, r i n s e  out 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  of 
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  (no t  necessary f o r  americium and 
curium). 

Add 1 m l  h y d r o f l u o r i c  acid,  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  count ing  and submit t o  count ing  room. 
mined by t r a c e r  s h a l l  be g rea te r  than 40%. 

Al low t o  stand f o r  5 minute i n  hot  water bath. 

The y i e l d  de te r -  

PRECISION AND ACCURACY 

The standard d e v i a t i o n  fo r  a s i n g l e  determinat ion i s  15% a t  1 pC i / 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  inspec t  t h e  work of 
t h e  techn ic ians  performing t h i s  procedure f o r  completeness and ade- 
qute qual i ty  . 
The techn ic ian  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  inspec t  sample f o 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  
inspec t  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  n o t  out o f  date. 
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Acceptance Criteria 

The following sections of th i s  procedure contain acceptance 
cri ter i  a : 

6.22 Chemical yield 

Material Monitoring 

None 

Equipment Monitoring 

The a lpha  spectroscopy system shall be calibrated before use. 

Balances shall be checked t o  'ensure calibration dates have not 
expi red. 

Balances shall be i n  control as determined by routine balance check 
procedu re . 
Certification 

This procedure shall be certifi-ed by running spiked samples through 
the procedure steps. 

430 1 8 '  
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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 

TSC + sc KG)Z+  0.005 - v 7 3 - B  
= ACT* 

Lower L i m i t  of Detec t ion  ( p C i / l )  = LLD 

- (4.65* BKG + 3 )  *SO - 
SC*2.22*SVOL*IC 

TSC = Sample counts i n  reg ion  of i n t e r e s t  
BKG = Background counts i n  reg ion  o f  i n t e r e s t  
SO = Standard dprn 
SC = Standard counts 
I C  = Alpha branching co r rec t i on ;  U-235 = 0.85; Other = 1.0 
SVOL = Sample volume (1) 
2.22 = Conversion f r o m  dprn t o  pCi 
4.65, 

0.005 = Est imate of r e l a t i v e  e r r o r  from a l l  o the r  sources 
3 = Constants 

APPENDICES 

430 I 8:  
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APPENDIX 10.1 

DATE AND TIME 

IT/RSL LAB WORK SHEET INTERNATIONAL 
TECHNOLOGY ia 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 

ALIOUOT 

ANALYSIS 

W RECOVERY 

COUNTER NO. 

COUNTER BKG c/m 

COUNTER EFF. dlc 

COUNT START 
OAT€ AND TIME 

COUNT STOP 
DATE AN0 TIME -_ 
COUNT TIME-MIN 

TOTAL COUNTS 

GROSS c/m 

BKG c/m 

NET c/m 

- 
- 

I d/m PER ALIOUOT I 

RESULTS REOUESTED IN: 

REMARKS AND CALCULATIONS 

SAMPLE PREPARATION 

SAMPLE ANALYSIS 

SAMPLE COUNTING 
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PURPOSE 

This  procedure prov ides an ana ly t i c ' a l  method fo 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 i s . 

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 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  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. 

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  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  the  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 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  
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 u e n t s .  

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 
P1 ants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, O 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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4.2 

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 Radionucl ides 
i n  Environmental Samples," Pub l i c  Heal th  Serv ice 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  

"The Radiochemistry o f  Barium, Calcium and Strontium," D.N. 
Sunderman and D.W. Townley, NAS-NS-3010, Nat ional  Academy of 
Science, January 1960. 

Mart in,  D.B., "Determinat ion o f  Strontium-89 and -90 i n  S o i l  w i t h  
To ta l  Sample Decomposition," A n a l y t i c a l  Chemistry, October 1979. 
1968 -1972. 

Ana ly t i ca l  Chemistry Branch Procedure Manual ,I' IDO-12096, U.S. 
Department o f  Energy, Idaho Fa1 I s ,  Idaho, (1982). 

"Nuclear and Radiochemistry",  G. Fre 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  t h e  Examination of Water and Waste Water," 
11 th  Ed., Alpha, Inc., New York, N.Y., p. 448 (1960). 

REOUIREMENTS 

€qu i  pment 

Beta p a r t i c l e  counter,  low background p ropor t i ona l  counter  

Hot p l a t e  

Cent r i  fuge 

A n a l y t i c a l  balance (0-160.0000 gram capac i ty )  

.:' . P ,  
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Materi a1 s 

Whatman 42 o r  glass  f i b e r  f i l t e r  paper, 4.7 cm, as necessary 

General 1 aboratory supplies 

Reagents 

Acetic Acid (CH3COOH), glacial (Sp. Gr. 1.05) 

6 M, Acetic Acid: Mix 1 volume ace t i c  acid,  glacial  w i t h  1.9 volumes 
of water. Mix thoroughly. 

Acetic Acid + Sodium Sul fa te  (Na2S04) Wash Solution: Dissolve 50 g 
of sodium s u l f a t e  i n  800 m l  of demineralized water. Add 100 m l  of 
glacial  acetic acid and d i l u t e  t o  1 l i t e r  w i t h  demineralized water. 
Mix thoroughly. 

Acetone [(CH3)2C0], ACS reagent grade 

Ammoni um Hydroxi de ( NHkOH),  concent rated 

Barium Nitrate Carr ie r  Solution (10 mg/ml, Ba): Dissolve 19 grams of 
barium n i t r a t e  i n  500 rnl water. Add 5 m l  concentrated nitric acid 
and d i lu t e  t o  1 l i t e r  w i t h  demineralized water. Mix thoroughly. 

Hydrochloric Acid (HCl), concentrated 

6 M Hydrochloric Acid: Mix 1 volume of concentrated hydrochloric 
acid w i t h  1.04 volumes of water. 

0.1% Metacresol purple (MCP) indicator :  Dissolve 0.25 grams of 
rn-cresolsulfonephthalein i n  water and add 2 ml of 5 N NaOH. 
t o  250 m l  w i t h  water. 

Mix thoroughly. 

Dilute 
Mix thoroughly. 

5.3.10 Nitric Acid ( H N O , ) ,  90% fuming 

5.3.11 Nitric Acid, concentrated nitr ic acid 

5.3.12 4 M Nitric Acid: Mix 1 volume of concentrated nitr ic acid w i t h  4.2 
volumes of water. Mix thoroughly. 

5.3.13 0.4 M Oxalic Acid ( H  C z O 4 )  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 
i n  125 m l  of ethyl alcohol and d i l u t e  t o  250 m l  w i t h  water. Mix 
thoroughly. 
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5.3.16 1.5 M Sodium Chromate (Na2Cr04) So lu t ion :  D isso lve  513.2 grams of 
sodium chromate i n  water and d i l u t e  t o  1 l i t e r .  Mix thoroughly.  

5.3.17 0.2 M Sodium Diethylenetriaminepentaacetate (DTPA) : Dissolve 39 
grams o f  diethylenetriaminepentaacetate a c i d  and 25 grams of sodium 
hydroxide p e l l e t s  i n  400 m l  o f  water. F i l t e r  through a glass f i b e r  
f i l t e r  w i t h  suc t i on  and d i l u t e  t o  500 m l  w i t h  demineral ized water. 
Mix thoroughly. 

5.3.18 10 M Sodium Hydroxide (NaOH): D isso lve  400 grams o f  sodium hydroxide, 
p e l l e t s  i n  water and d i l u t e  t o  1 l i t e r .  Mix thoroughly.  

5.3.19 0.7 M Sodium S u l f a t e  (Na2S04): Dissolve 100 grams o f  sodium s u l f a t e  
i n  water and d i l u t e  t o  1 l i t e r .  M i x  thoroughly.  

5.3.20 Stront ium N i t r a t e  C a r r i e r  So lu t i on  (50 mg/ml S r ) :  D isso lve  120.77 
grams of s t ron t i um n i t r a t e  [Sr(N03)2] i n  water (approximately 250 
m l ) y  add 5 m l  concentrated n i t r i c  a c i d  and d i l u t e  t o  1 l i t e r  w i t h  
demineral ized water. Mix thoroughly.  

5.3.21 Stront ium wash s o l u t i o n :  Add 20 grams of sodium s u l f a t e  t o  500 m l  of 
water. 
demineral ized water. Mix thoroughly.  

Add 30 m l  o f  g l a c i a l  a c e t i c  ac id  and d i l u t e  t o  1 l i t e r  w i t h  

5.3.22 Yt t r ium N i t r a t e  C a r r i e r  So lu t i on  (10 mg/ml, Y): Dissolve 43 grams of 
y t t r i u m  n i t r a t e  [Y(N03)3*6H20] i n  a mix tu re  o f  2 m l  o f  concentrated 
n i t r i c  ac id  and 700 m l  o f  water and d i l u t e  t o  1 l i t e r  w i t h  water. 
Mix thoroughly on ho t  p l a t e  on low s e t t i n g  u n t i l  d issolved. 

5.3.23 Yt t r ium Wash So lu t i on :  Oissolve 13 grams o f  o x a l i c  a c i d  i n  500 m l  o f  
water, add 2 drops o f  MPC i n d i c a t o r  and concentrated ammonium 
hydroxide t o  t h e  y e l l o w  endpoint. 
m i x  thoroughly.  

D i l u t e  t o  1000 m l  w i t h  water and 

6.0 PROCEDURE 

6.1 Record sample i n fo rma t ion  on appropr ia te  data sheet. See appendix 
10.1. 

5.2 Place the  sample i n  a beaker o f  s u i t a b l e  s ize ,  add 2 drops o f  MCP 
i n d i c a t o r  and a c i d i f y  t o  t h e  p ink endpoint w i t h  n i t r i c  acid. Add 
1.0 m l  each o f  barium and s t ron t i um c a r r i e r s  and mix. Add 15 m l  of 
10 M NaOH and heat t o  near b o i l i n g .  Add 10 m l  o f  Na2C03 so lu t i on ,  
and s t i r  s low ly  f o r  15 minutes. 
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5.3 Reagents 

5.3.1 Commercially avai  1 ab le  1 i q u i d  s c i  n t i  11 a t i o n  cock ta i  1 

5.3.2 Fe C a r r i e r :  Dissolve 5.00 grams o f  m e t a l l i c  i r o n  (ACS reagent 
grade) i n  300 m l  o f  6 M hydroch lo r i c  a c i d  (HC1) and f i l t e r .  D i l u t e  
t o  1 l i t e r  w i t h  demineral ized water and c a l i b r a t e  by us ing  an Atomic 
Absorption Spectrophotometer o r  purchase commercially. 

5.3.3 Manganese Car r i e r ,  2 mg/ml: Dissolve 0.72 grams of ACS reagent 
grade manganese c h l o r i d e  (MnC12.4H20) i n  100 m l  of  0.5 M hydroch- 
l o r i c  a c i d  (HC1). 

5.3.4 Cobalt C a r r i e r ,  2 mg/ml: Dissolve 0.99 grams of ACS reagent grade 
coba l t  c h l o r i d e  (CoC12-6H20) i n  100 m l  o f  0.5 M HC1. 

5.3.5 Cesium Car r i e r ,  2 mg/ml: Dissolve 0.25 grams of ACS reagent grade 
cesium c h l o r i d e  (CsCl) i n  100 m l  o f  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 C a r r i e r ,  2 mg/ml: Dissolve 2 grams o f  n iobium w i r e  i n  90 
mls o f  demineral ized water con ta in ing  10 m l  of concentrated HF i n  a 
p l  a s t  i c b o t t  1 e. 

5.3.8 Zinc Car r i e r ,  2 rng/ml: Dissolve 2 grams o f  z i n c  metal i n  5 m l  of 
10 M HC1. Add 95 m l  o f  demineral ized water. 

5.3.9 6 M Sodium Hydroxide (NaOH): 
NaOH i n  90 m l  demineral ized water, a l l ow  t o  cool and d i l u t e  t o  
100 m l .  

D isso lve 24 grams ACS reagent grade 

5.3.10 10 M Hydroch lo r i c  Ac id (HC1): Add 833 m l  of concentrated HC1 t o  
167 m l  o f  demineral ized water i n  a 1 l i t e r  b o t t l e .  

i.3.11 6 M Hydroch lo r i c  Ac id  (HC1) - 0.05 M H y d r o f l u o r i c  Ac id (HF): Add 
500 m l  o f  concentrated HC1 and 2 m l  of 49 percent HF t o  498 m l  of 
demineral ized water i n  a p l a s t i c  o r  t e f l o n  conta iner .  

i.3.12 4 M Hydroch lo r i c  Acid (HC1): Add 333 m l  of concentrated HC1 t o  
667 m l  o f  demineral ized water i n  1 l i t e r  b o t t l e .  



TITLE: NO : 
Determination of Iron-55 - 

REVISION: 
n 

. .  

PLAGE: 

- -  DATE: 

6.0 

6.1 

6.2 

5.3 

5.4 

5.5 

5.6 

5.7 

PROCEDURE 

Weigh an acidified and f i l tered aliquot of the sample into a 50 ml 
centrifuge tube. 
(appendix 10.1). 

Enter appropriate information on d a t a  sheet 
Run a blank and spike with each se t  of samples. 

Add 1 ml ( 5  mg) of the Fe carrier solution and mix well. 

Add 6 M NaOH, mix and heat t o  precipitate iron hydroxide. 

Centrifuge and decant the supernate. 

Wash the precipitate with 40 ml of hot water and decant the 
supernate. 

Dissolve the precipitate i n  10 M HCl and add 2 mg each of the 
appropriate hold back carriers (Co +2 , Zn+2, Zr+4, Nb+, Mn+2, and Cs+ 
carriers).  
and dilute t o  approximately 50 ml with 10 M H C 1 .  
through the anion exchange column a t  5 t o  8 ml/min. 

Transfer the solution with 10 M HC1 washes t o  a beaker 
Pass the s o l u t i o n  

After the sample has been passed through the column, wash the column 
with 50 ml of 10 M HC1,  t h e n  50 ml of 6 M HC1 - 0.05 M HF followed by 
100 m l  of 4 M H C l .  Discard the effluents. 
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Elute the iron with approximately 75 m l  of 0.01 M HC1 (discard the 
f i r s t  10 ml) and collect the yellow band indicative of Fe+3 i n  a 
beaker. Do not allow the column t o  r u n  dry. 

Add 10 m l  of 0.5 M (NH4)2HPO4 t o  the beaker and dropwise add con- 
centrated NH40H until the pH = 3.0. 
plate t o  completely precipitate the iron as Fe(P04). Centrifuge, 
decant and wash the precipitate with hot  demineralized water. 

Gently heat the sample on a ho t  

Dissolve the precipitate with a minimal amount (approximately 2 m l )  
o f  6 M HC1. Transfer the solution with 2 ml of demineralized water 
t o  a clean, glass scint i l la t ion vial. 

Add 6 drops H3P04 t o  the solution and heat the solution on a hot 
plate until i t  clears. Cool and add 15 ml liquid scint i l la t ion 
cocktail . Submit f o r  counting. 

PRECISION AND ACCURACY 

The standard deviation for a single determination i s  6% a t  100 
nCi/l. 

OUALITY ASSURANCE PROVISIONS 

Responsibility f o r  Inspection 

The Laboratory Manager, or his designee, shall inspect the work of 
the technicians performing th is  procedure f o r  completeness and ade- 
quate  quality. 

The technician performing th i s  procedure shall inspect worksheets 
f o r  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 shalV inspect balances t o  
ensure t h a t  calibration i s  not  ou t  of date. 

Acceptance Criteria 

None 

Material Monitoring 

None 
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NO : PAGE: 
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8.4.2 Balances 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. 

8.4.3 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. 

8.5 Cert  i f i c a t  i on 

8.5.1 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. 

9.0 CALCULATIONS 

Iron-55 A c t i v i t y  ( n C i / l )  = ACT 

- - TSCS - BKG - (TSC9*C) 
*Y*vuL*r*L.u x 103 

I ron-55 A c t i v i t y  E r r o r  (nCi /1)  = ERR 

TSC5 f 0.005 = ACT* m-m - - 

Iron-55 Lower L i m i t  o f  Detec t ion  ( n C i / l )  = LLD 

- 4.65* BKG + 3 - 
*Y*V[n*T*2.22 x 104 

Where : 

C 
E 

Y 
VOL 
TSCS 
TSC9 
BKG 
T 
465, 3 
0.005 
2.22 x 

103 

= c ross  t a l k  fac to r  obtained f r o m  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 from sp ike  data 
= sample volume (1)  
= gross counts i n  i ron-55  channel 
= gross counts 
= gross background counts i n  i ron-55  channel 
= coun t ing  t i m e  
= constants  
= es t imate  o f  r e l a t i v e  e r r o r  f r o m  a l l  o ther  sources 

quench curve, 

i n  i ron-59  channel 

= convers ion f r o m  dpm t o  nCi 

0001144 
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Cool, decant and discard most of the clear supernate. 
precipitate to  a centri  fuge tube w i t h  the remaining supernatant 
solution. Centrifuge and discard the supernate. 

Transfer the 

Rinse the beaker w i t h  2 m l  of concentrated n i t r i c  acid t o  t ransfer  
any precipitate tha t  remains on the walls of the beaker and add i t  
t o  the centrifuge tube. 

Add 30 m l  of f u m i n g  n i t r i c  acid. Cool i n  a cold water bath for 10 
minutes w i t h  periodic stirring to  precipitate strontium and barium 
nitrates. Centrifuge and discard the supernate. Invert the tube 
and drain o f f  the excess n i t r i c  acid. 

Wash the precipitate w i t h  30 m l  concentrated ni t r ic  acid. Agitate 
periodically for 15 minutes. Cool i n  a water bath, centrifuge and 
discard the supernate. Dissolve i n  5 m l  of water, 1 drop of phe- 
nolphthalein and 10 M sodium hydroxide dropwise w i t h  swirling t o  the 
red color change and 3 drops extra. Transfer the sample t o  a 50 m l  
conical or semi-conical centrifuge tube w i t h  3 ml of 0.2 M DTPA. 

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 acet ic  acid 
dropwise u n t i l  the color changes from reddish-orange t o  go1 den- 
yellow and add 1 m l  of 6 M acetic acid. Heat 2 minutes, centrifuge, 
add an additional 0.5 m l  of barium carr ier .  Gently swirl the solu- 
tion to mix while the previous precipitate is  disturbed a s  l i t t l e  as 
possible. Cool the solution for 2 minutes, centrifuge and discard 
the precipitate. 

Add 10 m l  of 0.7 M sodium sulfate  and 3 m l  of glacial acet ic  acid t o  
the barium chromate supernate t o  precipitate strontium sulfate .  
Record the time "Tl" as  the start  of the growth of Y-90. 
solution for 5 minutes and cool. Centrifuge the solution, decant 
and discard the supernate. (Note: I f  Sr-90 results are required 
immediately, mount strontium sulfate as described i n  6.9 below and 
calculate as directed by the Laboratory Manager.) Dissolve the . 

strontium sulfate i n  5 m l  of 0.2 M DTPA w i t h  heating and stirring. 
Add 1 m l  of yttr ium car r ie r .  Add 1 drop of phenolphthalein 
indicator t o  make the solution s l igh t ly  alkaline ( l i g h t  p i n k  i n  
color). Cover the tube, and store the sample for 4 to 14 days. 

Heat the 

000147 
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A f t e r  t h e  ingrowth per iod,  add 5 m l  o f  0.7 M sodium su l fa te ,  and 3 
m l  o f  g l a c i a l  a c e t i c  a c i d  t o  r e p r e c i p i t a t e  the  s t ron t i um su l fa te .  
Record t h e  t ime "T2" as t h e  end of the  ingrowth per iod.  Heat t h e  
s o l u t i o n  f o r  5 minutes, cool  f o r  5 minutes. Centr i fuge, then 
t r a n s f e r  supernatant t o  c lean cone. 
cone w i t h  p r e c i p i t a t e .  Mix. F i l t e r  t he  p r e c i p i t a t e  on a t a r e d  
f i l t e r .  
tube and wash t h e  p r e c i p i t a t e  w i t h  wash s o l u t i o n  then w i t h  2 m l  of 
water. 
acetone. 
Weigh t o  determine t h e  s t ron t i um y i e l d ,  mount and count t h e  
Sr-89,90. I f  y i e l d  <50%, see Laboratory Manager, o r  h i s  designee. 
Record the  count ing  t ime t o  t h e  mid-point  o f  the  count and da te  as 
"T3". 

Add 5 m l  of s t ron t i um wash t o  

Use 3 m l  o f  s t ron t i um wash s o l u t i o n  t o  r i n s e  t h e  c e n t r i f u g e  

Wash t h e  s t ron t i um s u l f a t e  p r e c i p i t a t e  w i t h  about 5 m l  of 
Dry under a heat lamp, then des iccate t o  constant  weight. 

P r e c i p i t a t e  t h e  y t t r i u m  hydrox ide from the  saved s t ron t i um s u l f a t e  
s o l u t i o n  by adding 10 M NaOH t o  t h e  purp le  end p o i n t  o f  t h e  MCP 
i n d i c a t o r  and 2 drops ext ra.  Add 1.25 m l  o f  s t ron t ium c a r r i e r  and 
10 m l  o f  10 M NaOH w h i l e  s w i r l i n g  t h e  so lu t ion .  Heat and cool  5 
minutes each then cen t r i f uge  t h e  so lu t ion .  
supernate. Dissolve t h e  y t t r i u m  hydroxide p r e c i p i t a t e  i n  2 m l  of 
concentrated n i t r i c  acid. 
acid, 1 drop o f  MCP i n d i c a t o r  and concentrated ammonium hydrox ide 
dropwise t o  t h e  pH 1.5 endpoint ,  then 1 drop ex t ra  t o  where t h e  
ye l l ow  c o l o r  appears, t o  p r e c i p i t a t e  y t t r i u m  oxalate.  Heat and coo l  
t h e  s o l u t i o n  as i n  6.9 and f i l t e r  t h e  y t t r i u m  oxalate.  P r e c i p i t a t e  
on a ta red  Whatman 42 f i l t e r .  Rinse the  c e n t r i f u g e  tube w i t h  about 
3 m l  of y t t r i u m  wash so lu t i on .  Wash the  p r e c i p i t a t e  w i t h  1 m l  of  
water f o l l owed  by 5 m l  of acetone. Dry f i l t e r  under heat lamp, 
weigh t o  determine y t t r i u m  y i e l d  and count t o  determine t h e  Y-90 
a c t i v i t y  f rom which t h e  Sr-90 a c t i v i t y  i s  ca lcu lated.  I f  y i e l d  
<70%, see Laboratory Manager, o r  h i s  designee. Record t h e  t ime  a t  
t h e  mid-point  o f  t h e  count as "T4". T4-TZ i s  the  decay of Y-90. 

Decant and d i sca rd  t h e  

Add 5 m l  each o f  water and 0.4 M o x a l i c  

PRECISION AND ACCURACY 

For strontium-89, t h e  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  5% a t  100 p C i / l  . 
For strontium-90, t h e  standard d e v i a t i o n  for a s i n g l e  de terminat ion  
i s  5% a t  30 p C i / l .  

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  Inspec t ion  

2 9 4  
I 
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The Laboratory Manager, or his designee, shall inspect the work of 
the technicians performing this procedure for completeness and ade- 
quate qual i t y .  

The technicians performing th i s  procedure shall inspect worksheets 
for accuracy and completeness, shall inspect sample for proper 
volume and s ize ,  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  ou t  of date. 

Acceptance Criteria 

The following sections of th i s  procedure contain acceptance 
cr i ter ia :  

6.9 Yield, Sr-90 

6.10 Yield, Y-90 

Materi a1 Moni tor i  n g  

None 

Equ ipmen t  Monitoring 

Balance shall be checked t o  ensure calibration dates have not  
expi red. 

Balance shall be i n  control as determined by routine balance check 
p rocedu res. 

Counting instruments shall be calibrated before use. 

Cert i f ication 

This procedure shall be cer t i f ied by running spiked samples through 
the procedure steps. 
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CALCULATIONS 

Sr-90 A c t i v i t y  ( p C i / l )  = ACT 

Sr-90 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

G ) z  + 0.0025 TYC . 
= ACT* l T Y C  - 

Lower L i m i t  of De tec t i on  ( p C i / l )  = LLD 

TY C 
BKG = Background counts 
CTINE = 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 ron t i um 
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 u m  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 f rom dpm t o  pCi 
4.65, 3 = Constants 
0.0025 = 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 

= To ta l  y t t r i u m  counts 
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10.0 

P A ~ E :  

DATE: - -  
Sr-89 A c t i v i t y  ( p C i / l )  = ACT 

- ACT( 90)*S-EFF2*( 1+Y-GRD) * 1 
t * S  yltLn*=j  t k k l r n  - 1 S-aFn: 

- TSC - BKG - - - 
SR-89 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

TYC + 0.0025 TSC = ACT (TSC - BKG)' + I-)' 
Lower L i m i t  o f  Detec t ion  ( p C i / l )  = LLD 

- 4.65* BKG + 3 
2.22*CTIME*S-YIELD*S-EFFfVOL 

TSC = Tota l  s t r o n t i u m  counts 
BKG = Background counts 
CTIME = Count t ime (min) 
S-DEC = Decay c o r r e c t i o n  f o r  Sr-89 (See appendix 10.4) 
S-YIELD = Recovery (chemical y i e l d )  o f  s t ron t ium 
S-EFF1 = Counter e f f i c i e n c y  f o r  count ing stront ium-89 
S-EFF2 = Counter e f f i c i e n c y  for count ing stront ium-90 
VOL = Sample volume (1 ) 
Y-GRD = Y t t r i u m  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 = Est imate of r e l a t i v e  e r r o r  from a l l  o t h e r  sources 

appendi x 10.2) 

APPEND ICES 
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.6458 
,6423 

.6354 

.6320 

.6252 

.6219 

.6 185 

.63aa 

m a 6  

I-e-At 

.2157 

.2199 
,2241 
.2283 
.2324 
.2366 
.2407 
.2448 
.2488 
.2529 
.2569 
.26@ 
.2549 
.2689 
.2728 
,2767 
2806 

.2845 

.2883 

.2922 
.2960 
.2998 
.3035 
.3073 
.3110 
.3147 
.3184 
.3221 
.3257 
.3294 
.3330 
.3366 
.3401 
.3437 
.3472 
.3507 
.3542 
.3577 
.36 12 
.3646 
,3680 
-3714 
.3748 
.3781 
,3815 

45.0 
45.5 
46.0 
46.5 
47.0 
47.5 
48 .O 
48.5 
49.0 
49.5 
50.0 
50.5 
51.0 
51.5 
52.0 
52.5 
53 .O 
53.5 
54 .O 
54 .5 
55.0 
55 .5 
56.0 
56.5 
57.0 
57.5 . 
58.0 
58.5 
59.0 
59.5 
60.0 
60.5 
61.0 
61.5 
62.0 
62.5 
63 .O 
64 .O 
65 .O 
66 .O 
67.0 
68.0 
69.0 
70.0 
71.0 

1 .6151 ,3849 
.6118 .3882 
.6085 .3915 
.6053 .3947 
.6020 .3980 
.5988 .4012 
.5955 ,4045 
,5923 .4077 
.Sa91 ,4109 
.5860 .4140 
.5828 .4172 
S797  ,4203 
.5766 .4234 
.5735 .4265 
.5704 .4296 
S 6 7 3  ,4327 
.5642 .4358 
.5612 .4388 
-5582 .4418 
.5552 .4448 
.5522 .4478 
.5492 .4508 
.5462 .4538 
.5433 .4567 
.5404 .4596 
,5375 .4625 
.5346 ,4654 

.5288 .4712 

.5260 .4740 

.5232 .4768 

. s a 3  .4797 

.5175 .a825 
-5148 .4852 
.SO92 .4880 
.SO92 .4908 
.SO65 .4935 
.SO10 .4990 
.4957 .SO43 
.4903 .SO97 
.4851 .5149 
.4799 . s a 1  
.4747 .5253 
.4696 .5M4 
,4646 .5354 

~ 3 1 7  
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t ( d a p )  e-at 

0.0 
0.5 
1 .o 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 
12-5 
13.0 
13.5 
14.0 
14.5 
15.0 
15.5 
16.0 
16.5 
17.0 
17.5 

1.oooO 
.9932 
.9865 

.9732 
,9668 
-960 1 
.9536 
.9471 
.9407 
,9344 
.9280 
.9217 
.9155 
-9093 
,9031 
-8970 
.8909 
8849 

.979a 

-8789 
.a729 
-8670 
.a612 
.a553 
A495 
,8438 
-838 1 
.8324 
.a268 
.a212 
.8156 
.8101 
.a046 
.7991 
.7938 
.7883 

18.0 .7881 

19.0 .7725 
19.5 .7672 

18.5 .777a 

t(days) e-at 

20.0 
20.5 
21.0 
21.5 
22.0 
22.5 
23 .O 
23.5 
24.0 
24.5 
25.0 
25.5 
26.0 
26 .5 
27.0 
27.5 
28.0 
28.5 
29.0 
29.5 
30.0 
30.5 
31.0 
31.5 
32.0 
32.5 
33.0 
33.5 
34.0 
34.5 
35 .O 
35.5 
36.0 
36.5 
37.0 
37.5 

38.5 
39.0 
39.5 

38.0 

.7620 

.7569 

.7518 
-7568 
.7416 
.7366 
.7317 
.7267 
-7218 
.7169 
.7120 
-7072 
.7023 
.6977 
.6930 
.6882 
.6836 
.6790 
.6742 
.6699 
.665 1 
,6608 
.6562 
.6519 
.6473 
.64M 
.6388 
.6342 
.6300 
.6259 
.6215 
.6172 
.6131 
.6090 
.6050 
.6009 
.5968 

.5888 

.5848 

s 9 2 a  

t(days) e-at 

40.0 
40.5 
41.0 
41.5 
42 .O 
42.5 
43 .O 
43.5 
44.0 
44.5 
45.0 
45 .5 
46.0 
46.5 
47.0 
47 .5 

48.5 
49.0 
49.5 
50.0 
50.5 
51.0 
51.5 
52.0 
52.5 
53.0 
53.5 
54.0 
54.5 
55.0 
55.5 
56.0 
56.5 
57.0 
57.5 

48.0 

.5808 

.5769 
.5730 
.5690 
.5652 
.5613 
.5575 
-5539 
5500 

.5462 
-5427 
.5380 
.5352 
-5318 
-5280 
.5245 
-5210 
,5175 
.5140 
5 105 

.5070 
-5035 
.5000 
.4967 
,4933 
.4900 
.4868 
,4834 
.4801 
.4769 
, 4734 
.4702 
.467 1 
.4640 
.460a 
.457a 
.4547 
.4513 
.4484 

58.0 
58.5 
59.0 , 
59.5 .4454 
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PURPOSE 

This procedure prov ides an a n a l y t i c a l  method f o r  Strontium-89,90 i n  
m i  1 k sampl es . 

SCOPE 

This a n a l y t i c a l  procedure appl i es t o  a1 1 m i  1 k samples requ i  r i  ng 
Strontium-89,90 ana lys is .  

RESPONSIBILITY 

It i s  the  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 i s  of a l l  
samples r e q u i r i n g  Strontium-89,90 a c t i v i t y  determi nat ion.  

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 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 

Requi rements and Speci f i c a t i  ons 

T i t l e  10, Code o f  Federal  Regulations, Pa 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 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  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 of Nuclear Power 
P1 ants. 

U.S. Nuclear Regulatory  Commission, Regulatory Guide 4.15, O u a l i t y  
Assurance f o r  Radi 01 og i  c a l  Mon i to r ing  Programs (Normal Operat ions)  - 
E f f l u e n t  Streams and t h e  Environment. 
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" 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 T A S  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 
__I- 

None 

Procedures 

"Procedures f o r  Determinat ion  of Stable Elements and Radionucl ides 
i n  Environmental Samples," P u b l i c  Heal th  Service 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 l  Methods," F.B. Johns, Ed i to r ,  
EPA 680/4-75-001, February 1975. 

C. Porter,  D. G h i l l ,  R. Schneider, P. Robbins, W. Perry, and 
B. Kahn, Anal. Chem. c 33, 1306 (1961). 

C.R. Por ter ,  B. Kahn, M. Car ter ,  G.L. Rehnberg, and E.W. Pepper, 
Envi ron. Sci. Techno1 . - 1, 745 (1967). 

C.R. Po r te r  and 6. Kahn, Anal. Chem. L 36, 676 (1964). 

"The Radiochemistry o f  Barium, Calcium and Strontium," 
D.N. Sunderman and D.W. Townley, NAS-NS-3010, Nat ional  Academy of 
Science, January 1960. 

"Determinat ion o f  Stront ium-89 and -90 i n  S o i l  w i t h  To ta l  Sample 
Decomposition, 'I 0.6. Mar t in ,  A n a l y t i c a l  Chemi s t  ry , October 1979, 
1968-1972. 

Ana ly t i ca l  Chemistry Branch Procedure Manual ,'I 100-12096, U.S. 
Department of Energy, Idaho Fa1 1 s ,  Idaho, (1982). 

"Nuclear and Radiochemistry",  G. Fre 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  t h e  Examination o f  Water and Waste Water," 
11 th  Ed., Alpha, Inc., Flew York, N.Y., p. 448 (1960). 
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REQUIREMENTS 

Equipment 

None 

Mat eri a 1 s 

Glass columns, 3.5 cm diameter containing 80 ml of cation exchange 
resin,  DOWEX 50W-X8, 50 - 100 mesh 

_I_- 

P1 as t i c reservoi r s  

Common laboratory apparatus 

Reagents 

Acetic Acid (CH,COOH)- Concentrated, ACS reagent 

Ammonium Acetate Buffer, (pH 5.0) - Dissolve 200 grams Ammonium 
Acetate (NH4C2H302) i n  750 ml demineralized water. 
c ia l  ace t i c  acid. Dilute t o  1 l i t e r  with demineralized water and 
adjust  the pH t o  5.0. 

EDTA Complexing Solution (Disodium Ethylenedi aminetetraacetate) - 
Dissolve 216 grams of EDTA i n  2300 ml of demineralized water. 
15 ml of Sr++  c a r r i e r ,  20 mg/ml, 20 ml of Ba++ c a r r i e r ,  20 mg/ml, 
ZOO m l  o f  ammonium ace ta te  buffer, and 70 rnl of 6N NH4DH. 
t o  5.65, d i l u t e  t o  3 l i t e r s  w i t h  demineralized water, and re-check 
PH 

Add 28.6 ml gla- 

Add 

A d j u s t  pH 

Disodium Ethy lenediaminetet raacetate (EDTA-3%) - Dissolve 33.3 grams 
of EDTA i n  900 ml of demineralized water. Adjus t  the  pH t o  5.2 w i t h  
concentrated ammonium hydroxide and d i l u t e  t o  1 l i t e r  with 
demi neral i zed water. 

1.5 M Sodium Chloride (NaC1) - Dissolve 88 grams of NaCl in  900 ml 
of  demineralized water and d i l u t e  t o  1 l i t e r  with demineralized 
water. 

4 M Sodium Chloride - Dissolve 234 grams of NaCl in 800 ml of 
demineralized water and d i l u t e  t o  1 l i t e r  with demineralized water. 

PROCEDURE 

Record the  sample informatioo on the appropriate data sheet. 
appendix 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 l i t e r  o f  m i lk .  
Adjust  the pH t o  5.2 w i t h  ammonium aceta te  bu f fe r  and mix 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  t h e  r e s e r v o i r  and a l l ow  t h e  
m i l k  t o  f low through t h e  column by g r a v i t y  w i th  t h e  column wide 
open. When a l l  t h e  m i l k  has passed through t h e  funnel ,  add approx i -  
mately 200 m l  o f  deminera l ized water t o  t h e  r e s e r v o i r  and l e t  i t  
f l ow  through the  r e s i n  columns u n t i l  j u s t  enough water remains t o  
cover t h e  res in .  

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 l ow  a t  approxima- 
t e l y  20 m l  per  minute. 

Add 200 m l  o f  deminera l ized water t o  the  r e s e r v o i r  and l e t  i t  f l ow  
through the  column a t  t h e  same r a t e  as above. 

Wash absorbed EDTA from t h e  column by passing 200 m l  o f  1.5 M NaCl 
through the  column a t  approximately 10 m l  per  minute. 

E l u t e  s t ron t ium w i t h  400 m l  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  sec t i on  6.0 of  method f o r  t he  de terminat ion  of 
Strontium-89,90 i n  water, (RSL-305) and f o l l o w  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 pCi / 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 PROVISIONS 

7 Respons ib i l i t y  f o r  Inspec t ion  I 

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 forming t h i s  procedure f o r  completeness and 
adequate q u a l i t y .  
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Determinat ion o f  Strontium-89,90 i n  

The techn ic ians  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  inspec t  l abe ls  and tags f o r  accuracy, s h a l l  
inspec t  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  out  of date. 

RSL-306 

Acceptance C r i t e r i a  

None 

M i l k  Samples 

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

REVISION: , DATE: 
0 - -  

None 

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  
exp i red. 

Balance s h a l l  be i n  con t ro 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 o n  

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. 

CALCULATIONS 

None 

APPENDICES 
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PURPOSE 

This procedure provides an analytical  method fo r  the determination 
of Iodine-131 a c t i v i t y  in milk and water samples. 

SCOPE 

The procedure appl ies  t o  a l l  samples of milk and water requiring 
Iodi ne-131 a c t i v i t y  analysis.  

RESPONSIBILITY 

I t  i s  the respons ib i l i ty  of the Laboratory Manager, o r  his  designee, 
t o  ensure t h a t  th is  procedure is  followed during the analysis  of a l l  
samples requiring Iodine-131 ac t iv i ty  determination. 

I t  i s  the responsibi l 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 ha t  are  
experienced w i t h  this procedure and w i t h  the equipment associated 
w i t h  the  implementation of this procedure. 

I t  i s  the respons ib i l i ty  of the technician t o  follow this procedure 
and t o  report any abnormal r e su l t s  t o  the Laboratory Manager, o r  his  
des i gnee. 

REFERENCES 

Requirements and Specifications 

T i t l e  10, Code of Federal Regulations, Part 50, Appendix I ,  
Numerical Guides f o r  Design Objectives and l imi t ing  Conditions f o r  
Operation t o  Meet the Cr i t e r i a  "AS Low as i s  Reasonably Achievable" 
f o r  Radioactive Material i n  Light-Water-Cooled Nuclear Power Reactor 
E f f 1 uent s . 
U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Programs 
f o r  Monitoring Radioactivity in the Environs of Nuclear Power 
P1 ants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Qual i ty  
Assurance f o r  Radiological Monitoring Programs (Normal Operations) - 
Ef f 1 uent S t  reams and the  Envi ronment . 
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" Q u a l i t y  Assurance Program Requi rements f o r  Nuclear Faci  li 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 Qual i ty  Assurance Manual, Laboratory Spec i f i c  Attachment . 
Standards 

None 

Procedures 

"Procedures f o r  Determinat ion o f  Stable Elements and Radionucl ides 
i n  Environmental Samples," P u b l i c  Heal th  Service P u b l i c a t i o n  
999-RH-10, January 1965. 

Other Pub1 i c a t i  ons 

J.J. Gabay, C.J. Paper ie l l o ,  S. Goodyear, J.C. Daly, and 
J.M. Matuszek, Hea l th  Physics - 26, 89 (1974). 

D.E. McCurdy, R.A. Mel len,  R.W. Lambdin, and M.E. McLain, "The Use 
o f  Cuprous Iod ine  as a P r e c i p i t a t i o n  M a t r i x  i n  the  Radiochemical 
Determinat ion o f  1-131 i n  Mi lk , "  ASTM Conference on E f f l u e n t  and 
Environmental Rad ia t i on  Surve i l lance,  Johnson, Vermont, J u l y  9-14, 
1978. 

REOUIREMENTS 

Equipment 

A n a l y t i c a l  balance (0-160.0000 gram capac i ty )  

Cent r i  fuge 

Desiccator  

Vortex mixer  

Hot p l a t e  

Hot water ba th  

S t i r r e r s  

Separatory funnels  
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5.1.9 Ion exchange column (3-cm diameter X 17 cm) 

5.1.10 Membrane f i 1 t r a t  i on apparatus (15-ml capac i ty  , 25-mm diameter ) 

5.1.11 Assorted t o o l s  and r o u t i n e  l abo ra to ry  equipment 

5.2 Ma te r ia 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 AGl-X8 C1 form (50 - 100 mesh) 

5.3 Reagents 

5.3.1 

5.3.2 E thy l  Alcohol  (CH3CH20H), 95 Percent: ACS reagent grade 

5.3.3 

5.3.4 

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 AgN03 t o  100 m l  o f  demineral ized water. 

Hydroxyl ami ne hydroch lo r ide  ( NH20H'HCL) : Crysta ls ,  ACS reagent grade 

Iod ide  C a r r i e r  (10 mg/ml): Dissolve 6.54 grams o f  potassium i o d i d e  
( K I )  i n  400 m l  o f  deminera l ized water and d i l u t e  t o  500 m l  w i t h  
deminera l ized water. 

5.3.5 N i t r i c  Ac id  (HNO,): Concentrated, ACS reagent grade 

5.3.6 6 M N i t r i c  Acid: Add 375 m l  o f  concentrated HNO3 t o  500 m l  o f  
deminera l ized water  and d i l u t e  t o  1 l i t e r  w i t h  deminera l ized water. 
M i x  thoroughly .  

deminera l ized water  and d i l u t e  t o  1 l i t e r  w i t h  deminera l ized water. 
M i x  thoroughly.  

1 M Sodium B i s u L f i t e  (Na2HS03): Dissolve approximately 2.9 grams of 
Na2HS03 anydrous powder i n  demineral ized water and d i l u t e  t o  30 m l .  
Make f resh  d a i l y .  

1 M Sodium N i t r i t e  (NaN02): D isso lve  approximately 2 grams o f  
NaNO, i n  10 m l  o f  deminera l ized water and d i l u t e  t o  30 m l .  
f r e s h  d a i l y .  

5.3.10 Sodium Hypoch lo r i t e  (6 Percent NaOCl): Commercial s t reng th  b leach 

5.3.11 Toluene (C6H5CH3): ACS reagent grade 

5.3.7 1 M N i t r i c  Acid: Add 63 m l  o f  concentrated HN03 t o  500,ml o f  

5.3.8 

5.3.9 
Make 

43t 1.87 
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6.0 

6.1 

6.2 

6.3 

6.4 
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6.6 

6.7 

6.8 

6.9 

6.10 

6.11 

5.12 

5.13 

PROCEDURE 

Add 4 m l  o f  i o d i d e  c a r r i e r  t o  2 l i t e r s  (o r  t h e  requ i red  amount) o f  
m i l k  o r  water. 
appendix 10.1). Mix thoroughly. 

Record volume used on appropr ia te  data sheet (see 

Pass the  sample through the  column a t  maximum f l ow  rate.  

Extrude t h e  anion exchange r e s i n  f rom t h e  column i n t o  a 600 m l  
beaker. 
wa l l s  w i t h  5 - 10 m l  of demineral ized water. 

E f f e c t  complete t r a n s f e r  of t h e  r e s i n  by washing t h e  column 

Wash t h e  r e s i n  w i t h  th ree  successive 100 m l  batches o f  water. S t i r  
manually, a l l ow  t h e  r e s i n  t o  s e t t l e  t o  t h e  bottom o f  t he  beaker. 
Decant and d i s c a r d  t h e  wash water. 

Place a magnetic s t i r r i n g  bar  i n  t h e  beaker ( i n  hood) w i t h  t h e  
washed r e s i n  and add 125 m l  o f  NaOC1. 
n e t i c  s t i r r e r  and s t i r  f o r  10 minutes. A l low the  r e s i n  t o  s e t t l e .  
F i l t e r  t h e  NaOCI s o l u t i o n  by suc t i on  on a Buchner-type funnel  us ing  
a glass f i b e r  f i l t e r .  

Place t h e  beaker on a mag- 

Add a f r e s h  125 m l  of NaOCl s o l u t i o n  t o  t h e  r e s i n  remaining i n  t h e  
beaker and s t i r  f o r  another 10 minutes. A l low the  r e s i n  t o  s e t t l e  
and f i l t e r  t h e  NaOCl s o l u t i o n  i n t o  t h e  Buchner funnel. 

I n  t h e  fume hood, s lowly  add 20 m l  o f  concentrated HN03 t o  t h e  NaOCl 
s o l u t i o n  f rom t h e  prev ious step. S t i r  u n t i l  t h e  bulk  of t h e  
c h l o r i n e  gas has been evolved f rom t h e  so lu t ion .  

Pour t h e  a c i d i f i e d  s o l u t i o n  i n t o  a 500 m l  separatory funnel. 

Add 50 m l  o f  to luene and shake v igorous ly .  

Add approximately 1.5 grams o f  hydroxylamine hydrochlor ide and shake 
f o r  approximately 60 seconds. 

Add another 1.0 gram o f  hydroxylamine hydroch lo r ide  and shake f o r  
approximately 60 seconds. 

Add 3 m l  o f  1 M sodium n i t r i t e  and shake f o r  approximately 30 
seconds. 

Allow t h e  l a y e r s  t o  separate. 
i n t o  a c lean separatory  funnel. 
g ina l  separatory  funnel .  

D ra in  o f f  t he  bottom aqueous l a y e r  
Save t h e  organic  l a y e r  i n  t h e  o r i -  
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Add 30 ml of t o l u e n e  t o  the aqueous l a y e r  and shake f o r  approxima- 
t e l y  30 seconds. 
aqueous l a y e r  and d i s c a r d .  
t h e  previous t o l u e n e  e x t r a c t i o n .  

Let the l a y e r s  s e p a r a t e ,  t h e n  d r a i n  o f f  the bottom 
Combine the remaining t o l u e n e  l a y e r  w i t h  

Add 25 m l  of demine ra l i zed  water  and 1 m l  of 1 M sodium b i s u l f i t e .  
Shake u n t i l  the  o r g a n i c  l a y e r  i s  c o l o r l e s s .  

Allow the l a y e r s  t o  s e p a r a t e .  
d i s c a r d  t h e  to luene .  

Reta in  the bottom aqueous l a y e r  and 

Add 50 m l  of t o luene ,  1 m l  of 6 M n i t r i c  a c i d  and 1 ml of 1 M sodium 
n i t r i t e .  Shake f o r  approximately 60  seconds. 

Allow the l a y e r s  t o  s e p a r a t e .  Discard the bottom aqueous l a y e r .  

Add 25 ml of deminera l ized  water  and shake f o r  approximately 30 
seconds. Allow the l a y e r s  t o  sepa ra t e .  Discard the bottom aqueous 
l aye r .  

Add 20 m l  of deminera l ized  water and 1 ml of 1 M sodium b i s u l f i t e .  
Shake for approximately 30 seconds. 
l a y e r  i n  a 100-ml beaker  con ta in ing  a small magnetic s t i r r i n g  bar .  

C o l l e c t  the bottom aqueous 

Add 2 m l  of concen t r a t ed  ni t r ic  a c i d ,  a 1-inch magnetic st irring b a r  
and, w i t h  s t i r r i n g ,  slowly add 5 ml of silver n i t r a t e  s o l u t i o n .  

Heat the s o l u t i o n  on a hot  p l a t e  u n t i l  the  s i lver  iod ide  coagu la t e s .  

Q u a n t i t a t i v e l y  t r a n s f e r  t o  a c e n t r i f u g e  tube .  
d i s c a r d  the s u p e r n a t a n t .  

Cen t r i fuge  and 

Wash the p r e c i p i t a t e  w i t h  10  m l  of 1 M ni t r ic  a c i d ,  c e n t r i f u g e  and 
d i s c a r d  the wash. 

Add 5 ml of d i s t i l l e d  wa te r  and s l u r r y  the p r e c i p i t a t e .  

F i l t e r  w i t h  weak vacuum t h r o u g h  a t a r e d  f i l t e r  paper (Whatman 42).  
Wash the c e n t r i f u g e  t u b e  and f i l t e r i n g  appa ra tus  w i t h  demine ra l i zed  
water  followed by e t h y l  a l coho l .  

Dry the p r e c i p i t a t e  i n  a d e s i c c a t o r  o r  i n  a d r y i n g  oven a t  8OoC t o  
cons t an t  weight. 

Mount sample and submit f o r  counting. 

Record the t a r e  weight and the t o t a l  weight.  

2 2 4  
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PRECISION AND ACCURACY 

The standard dev ia t i on  f o r  a s i n g l e  determinat ion i s  10% a t  
55 pC i / l .  

QUALITY ASSURANCE PROVISIONS 

Responsi b i  1 i t y  f o r  Inspect- 

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 forming t h i s  procedure f o r  completeness and ade- 
quate q u a l i t y .  

The techn ic ians  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  inspec t  l a b e l s  and tags f o r  accuracy, s h a l l  i nspec t  
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  

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

6.1 Sample volume 

6.7 React ion t ime 

Ya te r i  a1 Mon i to r i ng  

None 

Equipment Mon i to r ing  

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. 

Balance s h a l l  be i n  c o n t r o l  as determined by rou t i ne  balance check 
p rocedu re. 

Counting inst rument  s h a l l  be c a l i b r a t e d  p r i o r  t o  use. 

Cert  i f i c a t i o n  

Por t ions  o f  t h i s  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. 

- 
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CALCULATIONS 

131-Iodine A c t i v i t y  ( p C i / l )  = ACT 

(TSC - BKG) - CTIME*T.T2*Y LD * E F F * D F * S ~  

131-Iodine A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

= ACT* 
**w + 0.0025 

Lower L i m i t s  o f  Detec t ion  ( p C i / l )  = LLD 

TSC = Tota l  sample counts 
BKG = Background counts 
CTIME = Count t i m e  (min) 
YLD = Chemical y i e l d  
EFF = Counting e f f i c i e n c y  
DF 
SVOL = Sample volume (L)  
2.22 
4.65,3 = Constants 
0.0025 = Estimates 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. 

= Decay f a c t o r  (see appendix 10.2) 

= Conversion from dpm t o  pCi 

APPENDICES 
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PURPOSE 

T h i s  procedure provides an analytical method for the determination 
of gross alpha and/or gross beta activity. 

SCOPE 

The  procedure applies t o  a l l  samples requiring gross alpha and/or 
gross beta activity analysis. 

- 

RESPONSIBILITY 

I t  is the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  this procedure i s  followed during the analysis of a l l  
samples requiring gross alpha and/or gross beta activity 
determination . 
I t  is the responsibility of the Laboratory Manager, or h i s  designee, 
t o  delegate the performance of this procedure t o  personnel that  are 
experienced w i t h  this procedure and with the equipment associated 
w i t h  implementation 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, or his 
designee. 

REFERENCES 

Requirements and Specifications 

Title 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 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 
for  Monitoring Radioactivity i n  the Environs of Nuclear Power 
P1 ants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Quality 
Assurance for Radiological Monitoring Programs (Normal Operations) - 
Effluent Streams and the Environment. 
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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 Spec 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 

4.407 

4.4.8 

Standards 

None 

Procedures 

"Procedures f o r  Determinat ion of S tab le  Elements and Radionucl ides 
i n  Environmental Samples," P u b l i c  Hea l th  Service Pub l i ca t i on  
999-RH-10, January 1965. 

Other Pub l i ca t i ons  

"Radioisotope Techniques," R.T. Overman and H.M. Clark, McGraw-Hill 
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. Barker and 
B.P. Robinson, U.S. Geological  Survey Water-Supply Paper 1696-A, 
Washington, D.C., 1963. 

"Prescr ibed Procedures f o r  Measurement o f  Rad ioac 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. Whi t taker ,  EPA-600/4-80-032, August 
1980. 

"Standard Methods f o r  t h e  Examination of Water and Waste Water," 
APHA, AWWA, WPCF, American P u b l i c  Heal th  Associat ion,  Washington, 
D.C, l a t e s t  e d i t i o n .  

"Annual Book o f  ASTM Standards", Sect ion 11.02, Water and 
Environmental Technology, American Soc ie ty  f o r  Tes t ing  and 
Mater ia ls ,  Ph i lade lph ia ,  PA 19103, l a t e s t  ed i t i on .  

"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  for  Radio 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. 

"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. 

"Es tab l i sh ing  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemistry 
Laborator ies Wi th in  t h e  Nuclear Indus t ry " ,  Annual Rook o f  ASTM 
Standards, Vol . 12, C1009-83. 

430 1.87 
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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 

Equipment 

Ana ly t i ca l  ba? ance (0-160.0000 gram capac i ty  ) 

pH meter 

Hot p l a t e  

Heat lamp 

Desiccator 

Mater ia ls  

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 abo ra to ry  equipment (such as spatu las,  
forceps, beakers, graduated c y l i n d e r s )  

Reagents 

N i t r i c  Ac id (HN03); ACS reagent grade; concentrated 

1M N i t r i c  Acid: Add 65 m l  o f  concentrated HN03 t o  935 m l  o f  
demineral ized water. Mix thoroughly.  

PROCEDURE 

A i  r F i  1 t e r s  

Record t h e  sample i n fo rma t  
appendix 10.1. 

Secure t h e  a i r  f i l t e r  i n t o  
p o r t i o n  of t h e  f i l t e r  shal  
planchet. Determi ne count 
blank (c lean)  a i r  f i l t e r .  

on on t h e  appropr ia te  data form. See 

a shal low s t a i n l e s s  s tee l  planchet. No 

ng background f o r  a i r  f i l t e r s  by us ing  a 
be exposed above the  l i p  o f  t h e  

Submit t h e  sample t o  t h e  count ing  room f o r  counting. 

Record the  count ing  da ta  on t h e  appropr ia te  data form. 

Ca lcu la te  t h e  r e s u l t s  as shown i n  t h e  appropr ia te  sec t ion  of 
paragraph 9.0. 

430.1-87 



Determinat ion o f  Gross Alpha 
and/or Beta A c t i v i t y  

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 h e  sample in fo rmat ion  on the  appropr ia te  data form. 
appendi x 10.2. 

- 
See 

Refer t o  Table I f o r  appropr ia te  sample s izes depending on sample 
t Y  Pe 

Table I 

Sample Type Sample Size (grams) 

beef 
f i s h  
food crops 
g r a i n  
p o u l t r y  
s edi  ment 
s o i  1 
vegeta t ion  

D i s t r i b u t e  t h e  sample o r  sample ash evenly i n  a ta red  deep s t a i n l e s s  
s t e e l  p lanchet  and c a r e f u l l y  pack down w i t h  a f l a t  weight o f  t h e  
same diameter as the  planchet. 
grams. 

Record t h e  t a r e  and t o t a l  weight  i n  

Submit t h e  sample t o  count ing room f o r  counting. 

Record t h e  count ing  da ta  on t h e  appropr ia te  data form. 

Ca lcu la te  t h e  r e s u l t s  as shown i n  t h e  appropr ia te  sec t i on  of 
paragraph 9.0. 

Water Samples 

Record t h e  sample i n fo rma t ion  on t h e  appropr ia te  data form. 
appendix 10.3. 

Using a graduated cy l i nde r ,  measure an appropr ia te  volume o f  t he  
sample i n t o  a beaker. 

See 

Record t h e  sample volume used. 

Add 5 m l  o f  concentrated n i t r i c  acid. 

Place samples on a ho tp la te ,  and evaporate t o  near dryness. 
Transfer  t o  smal le r  t a r e d  beaker, as n,ecessary, t o  determine s o l i d s  
content o f  t h e  sample. 
t rans fe r .  

Use concentrated n i t r i c  a c i d  t o  a s s i s t  
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6.3.6 Dissolve t h e  sample i n  a small volume o f  1 M n i t r i c  acid. 

6.3.7 Q u a n t i t a t i v e l y  t r a n s f e r  t h e  sample t o  a t a r e d  deep s t a i n l e s s  s t e e l  
planchet. 
small p o r t i o n s  o f  1 M n i t r i c  acid.  

6.3.8 Evaporate t o  dryness under a heat lamp posi toned not  c lose r  than 8 
inches above t h e  planchet.  I f  green res idue forms, see Laboratory  
Manager, o r  h i s  designee. 

Using a rubber policeman, wash down t h e  beaker w a l l s  w i th  

6.3.9 GIeigh t h e  cooled p lanchet  and record  t h e  t a r e  and t o t a l  weight  i n  
grams. Do no t  exceed 100 mg o f  s o l i d s  i n  t h e  planchet. 

6.3.10 Store i n  a dess i ca to r  u n t i l  t h e  sample i s  counted f o r  gross alpha 
and/or gross beta analys is .  

6.3.11 Submit t h e  sample t o  count ing room f o r  counting. 

6.3.12 Record t h e  count ing  data on the  approp r ia te  data form. 

6.3.13 Calcu la te  t h e  r e s u l t s  as shown i n  t h e  appropr ia te  sec t i on  of 
paragraph 9.0. 

PRECISION AND ACCURACY 

For gross alpha, t h e  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  25% a t  20 pCi / l .  

For gross beta, t h e  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  
5% a t  100 p C i / l  . 

QUALITY ASSURANCE PROVISIONS 

R e s p o n s i b 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 of 
t he  t e h n i c i a n  per fo rming  t h i s  procedure f o r  completeness and ade- 
quate q u a l i t y .  
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REVISION: 0 DATE: 4-20-87 

8.1.2 

8.2 

8.2.1 

8.3 

8.4 

8.4.1 

8.4.2 

8.4.3 

8.5 

8.5.1 

< 

The techn ic ians  per forming 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 f o r  proper 
volume and s ize,  s h a l l  inspect  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  inspect  balances 
t o  ensure t h a t  c a l i b r a t i o n  i s  not  ou t  o f  date. 

Acceptance C r i t e r i a  

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

6.2.2 Sample s i z e  

6.3.8 Color o f  res idue 

6.3.9 Wei gh t  1 i m i  t a t  i on 

Mater ia l  Mon i to r ing  

None 

Equipment Monitor ing,  

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. 

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. 

Counting inst ruments s h a l l  be c a l i b r a t e d  be fore  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. 
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9.1 

9.1.1 
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CALCULATIONS 

A i r  F i l t e r  Ca lcu la t ions  

Bet a 

TSC - BKG 
Beta A c t i v i t y  (pCi/rn3) = ACT = 2.22*EFF*VOL*CTIME 

Beta A c t i v i t y  E r r o r  (pCi/m3) = 

ERR = ACT* TSC - + 0.01 

Lower L i m i t  o f  Detec t ion  (pCi/m3) = LLD = m*tkbfm 4.65* BKG + 3 . 
- TSC - 

BKG - 
CTIME = 
EFF 
VOL 
2.22 - 
4.65, 3 = 
0.01 - 

- - 
- - 
- 

- 

A1 pha 

Sample counts (Beta) 
Background counts 
Count t ime (min) 
Count i ng e f  f i c i  ency 
Tota l  a i r  volume (m3) 
Conversion from dprn 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 t h e r  sources 

TSC - BKG 
Alpha A c t i v i t y  (pCi/m3) = ACT = ~ * t b b * ~ * C , ~  

Alpha A c t i v i t y  E r r o r  (pCi/m3) = 

ERR = ACT* TSC + 0.01 
(TSC - BKG)' 

Lower L i m i t  o f  Detec t ion  (pCi/m3) = LLD = 

- - 
- TSC 

BKG - 
CTIME = 
VOL 
EFF 
2.22 - 
4.65, 3 = 
0.01 - 

- 
- - 
- 

4.65* BKG + 3 
*t *VOL* 

Tota l  sample counts (Alpha) 
Background counts 
Count t ime (min) 
Tota l  A i r  Volume ( m 3 )  
Cou n t i n g e f f i c i en cy 
Conversion from dpm t o  pCi 
Const ants  
Est imate o f  r e l a t i v e  e r r o r  from a l l  o t h e r  sources 

6 s.79 
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REVISION: 0 

TITLE: Determi na t i on  o f  Gross A1 pha I N O :  RSL-308 PAGE: 8 

DATE: 4-20-87 

9.2 

9.2.1 

9.2.2 

S o l i d  Sample Ca lcu la t ions  

Bet a 

Beta A c t i v i t y  (pCi/g) = ACT = TSC - BKG 
2.22*tFF*VOL*RF*CTIME 

Act (pCi/kg) = ACT*1000 

Beta A c t i v i t y  E r r o r  (pCi/g) = 

G ) z  + 0.01 ERR = ACT* mc - TSC 

ERR (pCi/kg) = ERR*1000 

Lower L i m i t  o f  Detec t ion  (pCi/g) = LLD = 4.65* BKG + 3 
2.22*EFF*VOL*RFfCTIME 

LLD (pCi/kg) = LLD*1000 

- - 
- TSC 

6KG - 
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 (g)  
R a t i o  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  f rom a l l  o t h e r  sources 

Ash t o  d ry  RF = d ry  weight/ash weight 
Ash t o  wet RF = wet weight/ash weight 
Dry t o  wet RF = wet weight/dry weight 
Otherwise RF = 1 

A1 pha 

Alpha A c t i v i t y  (pCi /g)  = ACT = TSC - 6KG 
2.22*EFFfV0L*RF*CTIME 

ACT (pCi/kg) = ACT*1000 

Alpha A c t i v i t y  E r r o r  (pCi/g) = 

ERR = ACT* TSC + 0.01 
(TSC - BKG)' 
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ERR (pCi/kg) = ERR*1000 
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DATE: 4-20- 

Lower L i m i t  o f  Detec t ion  (pCi/g) = LLD = 4.65* BKG + 3 
2.22*tFF*V0L*RFfCTI M t  

LLD (pCi/kg) = LLD*1000 

- - 
- 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 i ng e f  f i c i  ency 
Sample volume (9)  
Ra t io  f a c t o r  
Conversion from dpm t o  pCi 

Constants 
es t imate  of r e l a t i v e  e r r o r  f rom 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 r y  weight/ash weight 
RF = wet weight/ash weight 
RF = wet weight/dry weight 

9.3 

9.3.1 

L iqu id  Samples Ca lcu la t ions  

Beta 

TSC - BKG Beta A c t i v i t y  ( p C i / l )  = ACT = 22*tkk*m*CIIMt*R 
Beta A c t i v i t y  E r r o r  (pCi /1) = 

TSC 
ERR = ACT* (PSC - BKG)Z + 0.0025 

4.65* BKG + 3 Lower L i m i t  o f  Detec t ion  (pCi/g) = LLD = m*tkk*m 
- TSC . - 

BKG - 
CTIME = 
EFF 
VOL 
R 
2.22 - 
4.65, 3 = 
0.0025 = 

- 

- - 
- - 
- - 
- 

Tota l  sample counts (Beta) 
Background counts 
Count t ime (min) 
Count ing e f f i c i e n c y  
Sample volume (1) 
S e l f  absorpt ion c o r r e c t i o n  
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 



9.3.2 Alpha Activity (pCi/ l )  = ACT = TSC - BKG 
2*22*EFF*VOL*CTIME*R 

A1 pha Act i v i  t y  Error (pCi  /1) = 

ERR = ACT* 

Lower L i m i t  

- - 
- TSC 

8KG - 
CTIME = 
EFF 
VOL 
R 
2.22 - 
4.65, 3 = 
0.0025 = 

- - 
- - 
- - 
- 

TSC + 0.0025 -(TSC - BKG)' 

of Detection (pCi/l 

Total sample counts 
Background counts 
C o u n t  time ( m i n )  
Count i ng e f f  i ci ency 
Sample volume (1 ) 

4.65* BKG + 3 
2.22*EFF*VOL*CTIME*R = LLD = 

Self absorption correction 
Conversion from dpm t o  pCi 
Constants 
Estimate of r e l a t ive  e r r o r  from a l l  other  sources 

10.0 APPENDICES 
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SAMPLE IDENTIFICATION P.O. NUMBER 

mR/hr. 
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LABORATORY NUMBER SURVEY INSTRUMENT READING mR/hr. 
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122 4 



3 2 2 4  6 
- 

PAGE: 

and/or Beta A c t i v i t y  REVISION: 0 DATE: 

I 

NO : 
73 

TITLE: 
Determination of Gross Alpha RS L-3 08 

- -  
I 

Appendix 1 0.3 
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CUSTOMER ._. OAT€ RECEIVE0 

SAMPLE IDENTIFICATION P.O. NUMBER 

LABORATORY NUMBER 

SAMPLE MATRIX ___ 
COLLECTION DATE AND TIME: OF PAGES 

SURVEY INSTRUMENT READING mR/hr. 

WIPE COUNTJNG RESULT cpm 

START SP ECIAL INSTRUCTIONS: 

STOP 

SAMPLE VOLUME 

NET clm 

a m  PER ALIOUOT 

RESULTS REOUESTEO IN: 
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TITLE 
Determinat ion of Radium-226.228 
i n  Aqueous 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 

4.1.4 

NO : PAGE: 

R EVlSlO N: DATE: 

2 -  

- 1 

n - -  

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 Radium-226,228 i n  aqueous samples. 

SCOPE 

This  procedure app l ies  t o  a l l  water samples r e q u i r i n g  Radium-226,228 
a c t i v i t y  determinat ion.  

RESPONSIBILITY 

It i s  the  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 du r ing  t h e  ana lys is  o f  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 he  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  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  t h e  equipment associated 
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  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. 

REFERENCES 

Reauirements and SDec i f i ca t ions  

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) - 
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 ) .  

ITAS Q u a l i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual , Laboratory Speci f i c  Attachment 

r 
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PAGE: 

DATE: 
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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 

r 

Standards 

None 

Procedures 

"Procedures f o r  Determinat ion o f  Stable Elements and Radionucl ides 
i n  Environmental Samples", Pub l i c  Heal th  Service Pub l i ca t i on  
999-RH-10, January 1965. 

Other Pub l i ca t i ons  

"Prescr ibed Procedures for  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 .  Whit taker,  EPA-600/4-80-032, U.S. 
Environmental P ro tec t i on  Agency, August 1980. 

"Annual Book o f  ASTM Standards", Sect ion 11.02, Water and 
Envi ronmental Techno1 ogy , American Society f o r  Tes t ing  Mater i  a1 s , 
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  Q u a l i t y  Contro 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 u e n t  and Environmental Measurements", 
L.A. Curr 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 of Science, December 1964. 

REQUIREMENTS 

Eq u i pme n t 

Centrifuge, cone type 

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  l abo ra to ry  equipment 
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5.1.7 Ana ly t i ca l  ba l  ance (0-16O.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  of demineral ized water. S t i r  on hot  
p l a t e  on low u n t i l  d issolved. Transfer  t o  reagent container.  

5.3.3 Barium N i t r a t e  [Ra(N03)2] ( l h g / m l ) :  Add 1.0 gram of barium n i t r a t e  
t o  a 250 m l  beaker con ta in ing  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 container.  

5.3.4 S u l f u r i c  Ac id ( H z S O ~ ) ,  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  demineral ized water. Mix thoroughly.  

7.5% EDTA So lu t i on :  Add 75 grams o f  EDTA s a l t  t o  1000 m l  of demin- 
era1 i zed water. 

40% Sodium S u l f a t e  (NazS04): Add 40 grams of sodium s u l f a t e  t o  
100 m l  o f  demineral ized water. Mix thoroughly  t o  dissolve.  F i l t e r  
through 0.45 micron f i l t e r  before use. 

500 m l  o f  demineral ized water. Mix thoroughly. 

Acet ic  Acid (CH3COOH) : g l a c i a l ,  ACS reagent grade 

5.3.6 
M i  x thoroughly. 

5.3.7 

5.3.8 6 M Ace t i c  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  

5.3.9 

5.3.10 Hydrogen Peroxide (H202), 30% 

5.3.11 2 M Monochloracetic 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 demineral ized water. 
s t o r e  i n  reagent container.  

5.3.12 15% Di-2 Ethylhexyl-Phosphor ic Acid (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  of 

Mix thoroughly and 

demi nera l  i zed water. Mix thoroughly. 

@@SMiB9 
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5.3.15 Act in ium Wash So lu t  
(C~CH~JCOOH), 1 gram 
(NaOH) t o  500 m l  of 

5.3.16 Sodium Hydroxide Pe 

on: Add 50 grams of monochloracetic a c i d  
o f  EDTA s a l t  and 12.7 grams of sodium hydrox ide 
demineral ized water. Mix thoroughly. 

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. If 
sample appears t o  c o n t a i n  organics ( o i l y ,  sulphur smell ,  etc.) ,  b o i l  
approximately 45 minutes and l e t  cool. 
(appendix 10.1). 
necessary. 

Record volume on data sheet 
Make t o  1 l i t e r  w i t h  demineral ized water as 

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  o f  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 m i  nutes. 

Add 5 ml o f  s u l f u r i c  a c i d  s lowly  and cont inue s t i r r i n g  f o r  

Al low 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  c e n t r i f u g e  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 not  c l e a r  o r  appears d i r ty ,  place i n  hot water bath f o r  
approximately 10 minutes. 
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 t h e  s o l u t i o n  

Spin down and pour o f f  supernatant i n t o  

Add 5 m l  40% sodium s u l f a t e  s o l u t i o n  and 2 ml 6 M a c e 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 f o r  
Ra-226 by alpha spectrometry. 

I f  Ra-228 ana lys is  i s  required, a l low Ac-228 t o  grow i n  f o r  t h r e e  
days a f t e r  step 6.7. 

Ash down m i l l i p o r e  f i l t e r  (step 6.7) w i t h  n i t r i c  a c i d  and hydrogen 
peroxide. 
dryness. 
t ime w i t h  small  amount o f  demineral ized H20. 

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 s o l u t i o n ,  
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. Cool i n  i c e  
bath 30 minutes, c e n t r i f u g e  and t r a n s f e r  supernatant t o  60 ml 
separatory funnel. Discard p r e c i p i t a t e .  

Add 1 m l  bar ium n i t r a t e  (10 m g / m l )  and evaporate t o  
Take down once w i t h  concentrated n i t r i c  a c i d  and t h e  f i n a l  
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REVISION: DATE: 
- 5 

n - -  

6.11 

6.12 

6.13 

7.0 

7.1 

7.2 

8.0 

8.1 

8.1.1 

8.1.2 

8.2 

8.3 

8.4 

8.4.1 

To separatory funnel  add 10 m l  o f  demineralized water. 5 m l  2 M 
monochloracetic a c i d  and 10 m l  15% Di-2-ethylhexyl-phosphoric a c i d  
(DEHPA) i n  n-heptane. Shake f o r  1 minute. Discard aqueous phase. 

Wash organic 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 ,  shaking f o r  1 minute each time. 

Back e x t r a c t  wi th  5 m l  o f  1 M HNO3 and f i l t e r  t h r u  g lass wool. 
Repeat w i t h  another 5 m l  o f  1 M HNO3. 
s ta in less  s t e e l  p lanchets  and evaporate. 

P i p e t t e  onto 2 i n c h  

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 t e r  
i s  15% f o r  Ra-226. 

For a s i n g l e  determinat ion,  t h e  standard dev ia t i on  a t  7 p C i / l i t e r  
i s  15% fo r  Ra-228. 

QUALITY ASSURANCE PROVISIONS 

ResDons ib i l i t v  f o r  Insoec t ion  

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 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 fo r  accuracy, s h a l l  
i nspect equipment f o r  proper  operat ion,  and s h a l l  i nspect ba l  ances 
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. 

Acceptance C r i t e r i a  

None 

Mater ia l  Moni t o r i  na 

None 

Equipment Mon i to r i ng  

pH meter s h a l l  be checked t o  ensure c a l i b r a t i o n .  

00Qf9T 
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8.4.2 

8.4.3 

8.4.4 

8.4.5 

8.5 

8.5.1 

9.0 

Alpha spectrometer system s h a l l  be c a l i b r a t e d  before use. 

Alpha/beta counter s h a l l  be c a l i b r a t e d  before use. 

Balances s h a l l  be checked t o  ensure c a l i b r a t i o n  dates have not  
expired. 

Balances 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 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 

Radium-226 A c t i v i t y  ( p C i / l )  = ACT 

- TSC - BKG 
22*tl-k*SVOL*CTIMt*R 

Radium-228 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

+ 0.005 - ACT* TSC - - 
Lower L i m i t  o f  Detec t ion  ( p C i / l )  = LLD 

- 4.65* BKG + 3 - 
kk*SVOLfCTIMt*R 

TSC = Sample counts 
BKG = Background counts 
C T I M E  = Count t ime (min) 
EFF = Counting e f f i c i e n c y  
SVOL = Sample volume (1) 
R = Recovery 
2.22 = Conversion from 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  from a l l  other sources 
3 = Constants 



TITLE: NO : PAGE: 
Determinat ion o f  Radium-226,228 7 
i n  Aqueous Samples REVISION: DATE: 

n - -  
c 

10.0 

Rad 

Rad 

um-228 A c t i v i t y  ( p C i / l )  = ACT 

- - TSC - BKG 
2.22*tFF*SVOL*CTIME*R*DEC 

um-228 A c t i v i t y  E r r o r  ( p C 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 = Ac-228 decay f a c t o r  (see appendix 10.2) 
SVOL = Sample volume (1 ) 
R = Recovery 
2.22 = Conversion from 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 rom a l l  o the r  sources 
3 = Constants 
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Appendix 10.2 

Ac-228 Decay Factor 

H R S t  0.00 

HRS: 0.50 

HRS: 1 .OO 

HRS: 1.50 

HRS: 2.00 

HRS: 2.50 

HRS: 3.00 

HRS: 3.50 

HRS: 4.00 

HRS: 4.50 

HRS: 9.00 

HRS: 5.50 

HRS: 6.00 

HRS: 6.50 

HRS: 7.00 

HRS: 7.90 

HRS: 3.00 

HRS: 8.50 

HRS: 9.00 

HRS: 9-33 

HRs: 10.00 

HRS:  10.50 

HRS: 11.00 

HRS: 11.50 

HRS: 12.00 

Ac-228: 1,00000000 

Ac-228: 0.94503126 

Ac-225: 0.89308403 

Ac-225:  0.8439'7237 

Ac-223: 0.73759'31 7 

Ac-22S: 0.753756 1 4 

fic-225: 0.71 23231 2 

Ac-225: 0.67316761 

Ac-223: 0.63616443 

Ac-223: 0 -601 19527 

Ac-22S: 0.S6814333 

Ac-228: 0.53691 793 

Ac-223: 0 .SO740422 

Ac-228: 0.479S1235 

Ac-223: 0.4S31S463 

Ac-228: 0 -42324529 

Ac-223: 0.40470513 

Ac-228: 0.38245905 

Ac-223: 0.36143576 

Ac-228: 0.34154509 

Ac-2231 0.32279252 

Ac-228: 0.30504902 

Ac-223: 0.23823086 

Ac-223: 0.27243442 

CIc-2&'8 2 0.25745905 
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TITLE: 
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NO : PAGE: 

1 RSL-310 
REVISION: 

0 
DATE: 

4-10-87 

1.0 

2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4 .I . 1 

4.1.2 

4.1.3 

PURPOSE 

This  procedure provides an a n a l y t i c a l  method f o r  t h e  determ 
of Technicium-99 a c t i v i t y .  

SCOPE 

The procedure app 
v i  t y  analysis.  

RESPONSIBILITY 

i e s  t o  water samples r e q u i r i n g  Techn 

n a t i  on 

c i  um-99 a c t  i - 

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 dur ing  t h e  a n a l y s i s  of 
water samples requi  r i n g  Techni c i  um-99 a c t i v i t y  determi n 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 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  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  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  
designee. 

REFERENCES 

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

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 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 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 
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  M o n i t o r i n g  Programs (Normal Operat ions) - 
Ef f 1 uent S t  reams and t h e  Envi ronment . 

430.1-81  
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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 

4.4 

4.4.1 

4.4.2 

4.4.3 

5.0 

5.1 

5.1.1 

5.1.2 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.3 

5.3.1 

Standards 

None 

Procedures 

None 

Other Pub1 i c a t i o n s  

"Handbook f o r  A n a l y t i c a l  Qual i ty  Contro l  i n  Radi o a n a l y t i  c a l  
Laborator ies",  L.G. Kani pe, 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. Curr ie ,  NUREG/CR-4007, U.S. Nuclear Regulatory Commission, 
September 1984. 

"The Radi ochemi s t  ry o f  Techni c i  urn'', Edward Anders , NAS-NS-3021, 
Nat ional  Academy o f  Sciences, November 1960. 

REQUIREMENTS 

Equipment 

Centr i fuge 

Hot p l a t e  

Mater i  a1 s 

P l a s t i c  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 )  

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 

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 

Reagents 

Sodium hydrox ide (NaOH), 40% (w/v): Dissolve 409 o f  sodium hydroxide 
i n  100 m l  o f  deminera l ized water. 

mQm[t.m 



r 
t’ 

TITLE: 
Determi na t  i on of Techni ci um-99 3 

NO : PAGE: 

REVISION: DATE: 
RSL-310 

0 4-10-87 

5.3.2 Sodium persulfate (Na2S208), 5% (w/v ) :  Dissolve 59 of sodium per- 
sulfate in 100 ml of demineralized water. 

5.3.3. Ferric ni t ra te ,  [Fe(N03)3*9H20] 10% (w/v):  Dissolve l o g  of f e r r i c  
ni t ra te  in 100 ml of demineralized water. 

5.3.4 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

7.0 

7.1 

8.0 

a. 1 

a.i.1 

Nit ri c Acid ( HN03 ) , ACS reagent grade, concent rated 

PROCEDURE 

Add 0.5 ml concentrated n i t r i c  acid t o  a 250 m l  sample aliquot and 
evaporate t o  15 - 20 ml. 
samples. 

Run a blank and spike with each se t  of 
Record appropriate information on d a t a  sheet (appendix 

10.1). 

Transfer sample into plastic centrifuge tube, add 1 ml concentrated 
n i t r i c  acid, 2 ml sodium persulfate and warm in water b a t h  a t  70°C 
for  10 minutes. 

Cool sample t o  room temperature, add 1 ml fe r r ic  ni t ra te  and a d j u s t  
pH of solution t o  be >7 with sodium hydroxide. 
paper. 

Monitor with pH 

Dilute sample t o  40 ml with demineralized water, mix well and 
centrifuge. 

Pipette 5 ml of supernatant into two counting 
15 ml liquid scint i l la t ion cocktail. Add Tc-99 internal standard t o  
one vial, mix well and submit sample t o  counting room for counting. 

vials containing 

PRECISION AND ACCURACY 

The s tandard  deviation for  a single determination i s  10% a t  
100 pCi/l . 

QUALITY ASSURANCE PROVISIONS 

Responsibility for Inspection 

The Laboratory Manager, o r  his designee, shall inspect the work of 
the technicians performing th is  procedure for completeness and ade- 
quate quality. 

430- 1 -8  7 
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TITLE: NO : 
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PAGE: 
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REVISION: 
0 

8.1.2 

8.2 

8.3 

8.4 

8.4.1 

8.5 

8.5.1 

DATE: 
4-10-87 

The technic ians 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  inspec t  sample f o r  proper 
volume and size, 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 operation, 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  not  out  o f  date. 

Acceptance C r i t e r i a  

None 

Mater ia l  Moni t o r i n q  

None 

Equipment Mon i to r ing  

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. 

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. 

430.1.87 



NO : TITLE: PAGE: 
5 

9.0 

10.0 

REVISLON: 
0 

CALCULATIONS 

DATE: 
4-10-87 

Tc-99 A c t i v i t y  ( p C i / l )  = ACT 

- TSC - B K G  - 
2.22*EFF*DF*CTIME*VOL 

Tc-99 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

+ 0.005 = ACT* TSC 
(TSC - BKG)'  

Lower L i m i t  o f  Detec t ion  ( p C i / l )  = LLD 

- - 4.65* B K G  + 3 
2.22fEFF*DFfCTIME*VOL 

TSC = Tota l  sample counts 
B K G  = Background counts 
CTIME = Count t ime (min) 
OF = D i l u t i o n  f a c t o r  
EFF 
VOL = Sample volume (1 ) 
2.22 
4.65, 

0.005 = Sum o f  a l l  o t h e r  e r r o r s  

I 

= Counting e f f i c i e n c y  - i n t e r v a l  standard cpm/dpm 

= Conversion f rom dpm t o  pCi 

3 = Constants 

APPENDICES 
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TITLE: 
Determinat ion of  Cal c i  um-45 by 
Chemical Separat ion 

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 

NO : PAGE: 

REVISION: DATE: 
RSL-311 1 

PURPOSE 

This procedure prov ides an a n a l y t i c a l  method f o r  t he  determinat ion 
of Calcium-45 i n  a chemical ly  separated sample. 

SCOPE 

This procedure appl i es t o  aqueous samples requ i  r i  ng Cal c i  um-45 
a c t i v i t y  ana lys i s  where chemical separa t ion  i s  required. 

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, 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  analys is  of 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 
separat ion i s  requi red.  

It i s  the  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  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 th  t h e  equipment associated 
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  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  
designee. 

REFERENCES 

Requi rements and Speci f i c a t i  ons 

T i t l e  10, Code o f  Federal Regulat ions,  Pa r t  50, Appendix I, 
Numerical Guides f o r  Design Ob jec t ives  and L i m i t i n g  Condit 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 
fo 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 of Nuclear Power 
P1 ants. 

U.S. Vuclear 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. 



NO : 
RSL-311 

TITLE: PAGE: 
2 

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

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

Chemical Separat ion 

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 

REVISION: DATE: 
0 4-08-87 

" Q u a l i t y  Assurance Program Requirements fo r  Nuclear Faci  1 i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  ed i t i on ) .  

Standards 

None 

Procedures 

None 

Other Pub1 i c a t  I m s  

"Radioisotope Techniques," R.T. Overman and H.M. Clark,  McGraw-Hill 
Book Co., Inc., New York, 1960. (Chapter 6) 

"Radiochemical Studies: The F i ss ion  Products," E.P. Steinberg,  
Book 1, McGraw - H i l l ,  NY 1951, p. 482. 

"Handbook f o r  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  
Laborator i  es I(, L. G. Kani pe, EPA-600/7-77-088, August 1977. 

REQUIREMENTS 

Eaui Dment 

Ana ly t i ca l  balance (0-160.0000 gram capac i ty )  

F i l t e r  funnels  

Hot p l a t e  

Heat lamp 

Desiccator 

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  labora tory  equipment (such as spatu las,  
forceps, beakers, graduated cy1 i nders) 
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5.2.3 

5.2.4 

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 

NO : PAGE: 

REVISION: DATE: 
- 3 

n - -  
-I 

Whatman 40 f i l t e r  paper 

47 mm g lass f i b e r  f i l t e r  paper 

Reagents 

N i t r i c  Acid (HNO3): Yellow fuming, ACS reagent grade 

Ammoni um Hydroxi de (NH40H) : Concent ra ted  ACS reagent grade 

Saturated Ammonium Oxalate [ (  NHq)2C204*H20]: Add 35 grams of 
ammonium oxa la te  t o  1 l i t e r  of demineral ized water and mix 
thoroughly. 

1 M Sodium Bromate (NaBr03): Add 151 grams of sodium bromate t o  1 
l i t e r  o f  demineral ized water and mix u n t i l  dissolved. 

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 (CH3CHzOH) : 95% ACS reagent grade 

Calcium c a r r i e r ,  10 mg/ml: Add 4 grams of ca lc ium n i t r a t e  
[Ca(N03)2*4H20] t o  100 m l  of demineral ized water. 
concentrated HNO, and mix. 

Add 0.1 m l  o f  

I r o n  c a r r i e r ,  10 mglrnl: Add 7.2 grams o f  f e r r i c  n i t r a t e  
[Fe(N03)3=9H20] t o  100 m l  o f  demineral ized water. 
concentrated HNO3 and mix. 

Add 0.1 m l  o f  

Pal ladium c a r r i e r ,  10 mg/ml: Add 0.8 grams of pa l lad ium c h l o r i d e  
(PdC12) t o  50 m l  of demineral ized water and mix. 

Copper 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  of  demineral ized water. 
concentrated HNO3 and mix. 

Add 0.1 m l  o f  

5.3.11 Nickel  c a r r i e r ,  10 mg/ml: Add 5 grams of n i c k e l  n i t r a t e  
[Ni(N03)2*6H20] t o  100 m l  of demineral ized water. 
concentrated HNO3 and mix. 

Add 0.1 m l  o f  

i.3.12 Cobalt c a r r i e r ,  10 mg/ml: Add 5 grams o f  c o b a l t  n i t r a t e  
[Co(N03)2=6H201 t o  100 m l  of  demineral ized water. 
concentrated HNO3 and mix. 

Add 0.1 m l  of 

i.3.13 Stront ium c a r r i e r ,  10 mgjml: Add 2.4 grams o f  s t ron t ium n i t r a t e  
[Sr(N03)21 t o  100 m l  of demineral ized water. 
cen t ra ted  HNO3 and mix. 

Add 0.1 m l  o f  con- 

d ?  - e . -  
- 
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5.3.14 Barium c a r r i e r ,  10 mg/ml: Add 1.9 grams of barium n i t r a t e  [Ba(NO3)2] 
t o  100 m l  o f  demineral ized water. Add 0.1 m l  of concentrated 
HNO3 and mix. 

[La(N03)3*6H20] t o  100 m l  o f  demineral ized water. 
concentrated HNO3 and mix. 

5.3.16 Hydroch lo r ic  Ac id  (HC1 ), concentrated ACS reagent grade 

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  
Add 0.1 m l  of 

5.3.17 N i t r i c  Acid, concentrated ACS reagent grade 

6.0 

6.1 

6.2 

5.3 

5.4 

5.5 

i.6 

PROCEDURE 

To an appropr ia te  sample a l i q u o t  i n  a cen t r i f uge  tube, add 4 m l  of 
Ca c a r r i e r .  
(appendix 10.1). 

Enter  appropr ia te  in fo rmat ion  on t h e  data sheet 

A c i d i f y  t h e  s o l u t i o n  w i t h  concentrated 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  of concentrated ammonium hydroxide. 
p r e c i p i t a t e .  

Centr i fuge and d i sca rd  
Transfer sample t o  c lean cen t r i f uge  tube. 

Add 0.5 m l  o f  concentrated HC1, 4 drops o f  Pd c a r r i e r  and 8 drops of 
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 through 
sample. 
Whatman paper and d i sca rd  it, catch ing  t h e  f i l t r a t e  i n  a cen t r i f uge  
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 concentrated NHqOH u n t i l  t h e  s o l u t i o n  i s  bas ic ;  then 
add an a d d i t i o n a l  0.5 m l  of 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 sca rd  it, catch ing  t h e  f i l t r a t e  i n  a 40-1111 cen t r i f uge  
tube. 

Add 3 m l  o f  sa tura ted  ammonium oxa la te  t o  t h e  f i l t r a t e .  
and d i s c a r d  t h e  supernate. 
deminera l ized water. 

Centr i fuge 
Wash the  p r e c i p i t a t e  w i t h  30 m l  o f  

Dissolve t h e  p r e c i p i t a t e  i n  4 m l  o f  demineral ized water and 1 m l  o f  
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  bath f o r  severa l  minutes. 
Cent r i fuge and d i sca rd  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  the  supernate 
t o  a 125-ml erlenmeyer f l a s k  o r  beaker. 
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6.10 
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6.12 

7.0 

7.1 

3.0 

3.1 

3.1.1 

/. 
B o i l  down t h e  supernate t o  2-3 m l ,  t r a n s f e r  t o  a cent r i fuge 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  of ammonium oxa la te  so lu t ion .  
Centr i fuge and d i s c a r d  supernatant. 

Add NH40H 

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 saturated ammonium c a r -  
bonate so lu t ion .  
supernate. 

Add 2 
Evaporate t o  about 

Cent r i fuge t h e  calc ium carborate and d iscard  t h e  

Add 30 m l  of H20. Make s t r o n g l y  bas ic  w i t h  NH40H and 

Dissolve t h e  ca lc ium carborate i n  1-2 m l  of  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  of 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 .  

Centr 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  calc ium o x a l a t e  
on a t a r e d  glass f i b e r  f i l t e r  w i t h  s l i g h t  vacuum. Wash t h r e e  t imes 
w i t h  10-ml p o r t i o n s  o f  hot  demineral ized water and then w i t h  10 m l  
o f  ethanol. 
desiccator.  

Dry i n  oven a t  110" f o r  5 minutes o r  overn ight  i n  

Weigh f i n a l  p r e c i p i t a t e  and submit f o r  counting. Y ie ld  s h a l l  be 
grea ter  than 30%. 

Calcu late 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  determinat ion i s  15% a t  
10 pCi/L. 

QUALITY ASSURANCE PROVISIONS 

R e s p o n s i b 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 of 
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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8.5.1 

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 size, s h a l l  i nspec t  l a b e l s  and tags f o r  accuracy, s h a l l  inspec t  
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  

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

6.11 Y ie ld  s i z e  

Mater i  a1 Mon i to r ing  

None 

Equipment Mon i to r ing  

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. 

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 
procedure. 

The beta 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 thorough 
t h e  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*CTIME*SVOL 

Ca-45 A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

+ 0.0025 TSC 
= ACT* (TSC - BKG) 

Lower L i m i t  o f  Detec t ion  ( p C i / l )  = LLD 

TSC = Tota l  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 = Est imate o f  r e l a t i v e  e r r o r  from a l l  o ther  sources 

3 = Constants 
= Conversion f rom dpm t o  pCi 

APPENDICES 
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PURPOSE 

This procedure provides. an a n a l y t  
o f  I ron- 55 a c t  i v i  t y  . c a l  method f o r  t h e  determinat ion 

SCOPE 

The procedure appl i es t o  a1 1 water samples requ i  r i n g  I ron-55 a c t i  - 
v i t y  analysis.  

RESPONSIBILITY 

It i s  t he  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 d u r i n g  t h e  ana lys i s  of a l l  
samples requ i  r i n g  I ron-55 a c t i v i t y  determi nat ion.  

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  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-'associated 
w i t h  implementation of t h i s  procedure. 

I t i s  the  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  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. 

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 Object ives and L i m i t i n g  Condit 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 l uen ts .  

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  Radi o l  og i  c a l  Mon i to r i ng  Programs (Normal Operations ) - 
E f f l u e n t  Streams and t h e  Environment. 

I 
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4.1.5 

4.1.6 

4.2 

4.3 

4.4 
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"Quality Assurance Program Requirements fo r  Nuclear F a c i l i t i e s " ,  
ANSI/ASME NQA-1  ( l a t e s t  ed i t i on ) .  

ITAS Qual i t y  Assurance Manual. 

ITAS-RSL Qual i ty  Assurance Manual, Laboratory Specif ic  Attachment. 

Standards 

None 

Procedures 

None 

Other Pub1 i ca t  i ons 

"Annual Book of ASTM Standards", Section 11.02, Water and 
E n v i  ronmental Techno1 ogy , American Society fo r  Testing and 
Materials, Philadelphia, PA 19103, l a t e s t  edit ion.  

"Handbook fo r  Analytical Qua l i ty  Control i n  Radioanalytical 
Laboratories", L.G. Kanipe, EPA-600/7-77-088, A u g u s t  1977. 

"Lower Limit of Detection: Defini t 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 

Eq u i pment 

Analytical balance (0  - 160.0000g) 

pH meter 

Hot p l a t e  

Anion exchange columns 

Assorted too ls  and rout ine laboratory equipment 

2 2 4  
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S c i n t i l l a t i o n  Countina Svstems 

PURPOSE 

This procedure provides an a n a l y t i c a l  method f o r  d i r e c t  count ing  o f  
t r i t i u m ,  carbon-14 and calcium-45 by l i q u i d  s c i n t i l l a t i o n  count ing  
systems. 

0 4-10-87 

SCOPE - 
This procedure app l ies  t o  a l l  samples r e q u i r i n g  d i r e c t  count ing  by 
l i q u i d  s c i n t i l l a t i o n  count ing  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  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 dur ing  t h e  ana lys is  of a l l  
samples r e q u i r i n g  t r i t i u m ,  carbon-14 and calcium-45 a c t i v i t y  de ter -  
minat ion by l i q u i d  s c i n t i l l a t i o n  count ing 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  t h e  equipment associated 
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 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  the  Laboratory Manager, o r  h i s  
designee. 

REFERENCES 

Requi rements and Speci f i cat ions  

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 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 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. 

430.1 8 :  
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DATE: 
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" 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 S p e c i f i c  Attachment. 

Standards 

None 

Procedures 

None 

Other Pub1 i cat ions  

"Annual Book o f  ASTM Standards", Section 11.02, Water and 
Envi ronmental Technology, American Society f o r  T e s t i n g  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  Control  i n  Rad ioana ly t i ca l  
Laborator ies",  L.G. Kani pe, 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 
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 Comnission, 
September 1984. 

REQUIREMENTS 

Equipment 

None 

Mater ia ls  

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 )  

Routine l a b o r a t o r y  equipment 

Reagents 

I n t e r n a l  standards f o r  t r i t i u m ,  carbon-14 and. calcium-45. 

L i q u i d  s c i n t i  1 l a t i o n  cock ta i  1 (commerci a1 ) 
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PROCEDURE 

c u t 1  11 a t  TvztPmc 

Obtain and fill o u t  t h e  appropr ia te  data sheet (see appendix 10.1). 

n 

P i p e t t e  two 3 m l  p o r t i o n s  o f  the.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  
appropr ia te  amount o f  i n t e r n a l  standard s o l u t i o n  used f o r  t h e  - 
requ i red  analys is .  Mix thoroughly.  Prepare a sp ike  and blank 
sample w i t h  each s e t  of samples. 

Submit sample t o  count ing  room f o r  counting. 
number o f  counts. 

Obtain t h e  requ i red  

Record t h e  da ta  on t h e  appropra i 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  s e c t i o n  9.0. 

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  
4000 pCi / l  . 

QUALITY ASSURANCE PROVISIONS 

R e s p o n s i b 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  inspec 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 qual i t y  . 
The techn ic ians  performi ng t h i s  procedure s h a l l  inspec t  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  i n s p e c t  l a b e l s  and tags f o r  accuracy, s h a l l .  
inspec t  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  not  o u t  of date. 

Acceptance C r i t e r i a  

None 

Mater i  a1 M o n i t o r i n g  
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DATE: 
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8.4 Equipment Mon i to r ing  

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. 

c i n t i  1 l a t  i o n  Countina Svstems 

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

0 4-10-87 

8.5.1 This procedure s h a l l  be c e r t i f i e d  by running spiked samples through 

9.0 

10.0 

t h e  procedu r e  s teps . 

CALCULATIONS 

A c t i v i t y  ( p C i / l  ) = ACT 

- (TSC - BKG) *SD - - c )*SVOL*Z. zz 

A c t i v i t y  E r r o r  ( p C i / l )  = ERR 

G ) Z  N* (SC G ) L  + 0.005 + sc - TSC 
= ACT* - 

Lower L i m i t  o f  Detect ion ( p C i / l )  = LLD 

TSC = Sample counts, average N counts 
BKG 
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 = Est imate o f  r e l a t i v e  e r r o r  from a l l  o ther  sources 

= Background counts, average N counts 

3 = Constants 
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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 fo r  t h e  determinat ion 
of lead-210 i n  u r i n e  and environmental aqueous samples by 
d i s t i  11 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  lead-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  of the, 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  lead-210 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  of 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 associated 
w i t h  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  techn ic ian  t o  f o l l o w  t h i s  procedure 
and t o  repo 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 cat 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 fo 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 M a t e r i a l  i n  Light-Water-cooled Nuclear Power Reactor 
E f f 1 uents . 
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 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 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. 

4M-l 07 
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TITLE: NO : PAGE: 

REVISION: DATE: 
Determi n a t i o n  o f  Lead-210 7 

n F- - 
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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 

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 ) .  

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 

"Lead", Radiochemical P u r i f i c a t i o n  Procedures f o r  t h e  Elements, M. 
L ind le r ,  Ed., UCRL-14258, 1965. 

Other Pub1 i c a t i o n s  

"Prescr ibed Procedures fo 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, U.S. 
Environmental P ro tec t i on  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 ing  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  of 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 uen t  and Envi ronmental Measurements", 
L.A. Cur r ie ,  NUREG/CR-4007, U.S. Nuclear Regulatory Commission, 
September 1984. 

REQUIREMENTS 

Equipment 

L i q u i d  S c i n t i l l a t i o n  Counter 

Mater i  a 1 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 ty )  



TITLE: 
Determination of Lead-210 

<- 

5.2.2 Routine laboratory equipment 

5.3 Reagents 

5.3.1 Lead c a r r i e r ,  10 mg/ml Pb++: add 16 g of lead n i t r a t e  [Pb(N03)2] t o  
100 ml of demineralized water. Mix throughly. 

5.3.2 Sulfuric acid (H2SO4), concentrated, ACS Reagent grade 

5.3.3 2 M H2S0,: add 55 ml of concentrated su l fu r i c  acid t o  500 ml of 
demineralized water and d i l u t e  t o  1 beta w i t h  demineralized water. 
Mix throughly. 

5.3.4 6 M ammonium ace ta te  ( C H ~ C O O N H L , ) :  add 462 grams of ammonium ace ta te  
t o  500 ml of demineralized water and d i l u t e  t o  1 l i t e r .  Mix 
throughly. 

of demi neral i zed water. Mix throughly. 
5.3.5 0.5 M ammonium acetate:  add 83 ml of 6 M ammonium ace ta te  t o  917 ml 

5.3.6 Hydrochlori’c acid,  concentrated, ACS reagent grade. 

5.3.7 0.3 M HC1: add 25 ml of concentrated HC1 t o  975 ml of demineralized 
water. Mix throughly. 

5.3.8 Hydrogen Sulf ide gas (H2S),  commercially prepared. 

5.3.9 Nitr ic  acid (HN03), 90% Fuming, ACS reagent grade. 

NO : PAGE: 

REVISION: DATE: 
- 3 

n - -  

6.0 

6.1 

6.2 

6.3 

PROCEDURE 

Reduce a sample a l iquot  t o  a small volume (-25 ml). 
sample information on the data sheet (appendix 10.1). 
spikes and two blanks w i t h  each set of samples. 

To the  solut ion add lead ca r r i e r .  
boil un t i l  H2SO4 fumes cool. Very cautiously add water with 
vigorous ag i t a t ion ,  centrifuge,  and discard supernate. 
p i t a t e  once w i t h  15 ml 1 M H2SO4. 

Dissolve the  PbS04 i n  approximately 2 ml 6 M NH4Ac. 
with water and s a t u r a t e  w i t h  H2S. 
w i t h  approximately 0.5 M NH4Ac saturated w i t h  H2S. 

Record the 
Run two 

Add 2 ml concentrated H2SO4 and 

Wash preci- 

Dilute t o  10 ml 
Centrifuge and wash the PbS once 

800224 
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REVISION: DATE: 
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6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

7.0 

7.1 

a. o 
8.1 

8.1.1 

8.1.2 

Dissolve t h e  PbS i n  about 1 m l  12 M HC1, and fume t o  dryness. Take 
up t h e  res idue i n  0.3 M HC1, heat ing,  if necessary, t o  d i sso l ve  t h e  
residue. Satura te  t h e  s o l u t i o n  w i t h  H2S. Centr 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  H,S. 

To t h e  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. 
d i sca rd ing  supernate and wash. 

Cen t r i f uge  and wash p r e c i p i t a t e  w i th  10 m l  fuming HNO,, 

To t h e  p r e c i p i t a t e ,  add about 2 m l  concentrated HC1 and fume t o  dry-  
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 th  H S. 
0.3 M B C l  sa tu ra ted  w i t h  H2S. 

Centr 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 t h e  f i n a l  Pb(N03)~  add about 2 m l  demineral ized water. 

Transfer  t h e  d i sso l ved  res idue t o  a s c i n t i l l a t i o n  v i a l  w i th  two 2 m l  
demi nera l  i zed water r i  nse. 

Add 15 m l  o f  c o c k t a i l .  Shake and 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  10% a t  
20 pC i / l  . 

OUALITY 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  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 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 fo 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, s h a l l  
inspec t  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  n o t  ou t  of date. 

c 



NO : 

REVISION: 

TITLE: 
Determinat ion o f  Lead-210 b RSI -315 

0 

8.2 

8.3 

8.4 

8.4.1 

8.5 

8.5.1 

9.0 

J 

PAGE: 
5 

DATE: - -  
Acceptance C r i t e r i a  

None 

Mater i  a1 Mon i to r ing  
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Equipment Moni t o r i  n 9  

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. 

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 

Pb-210 A c t i v i t y  ( p C i / l )  = ACT 

- TSC - BKG - 
LZ*tt- t- *SV(X"CTIME 

Pb-210 A c t i v i t y  E r r o r  ( p c i / l )  = ERR 

G)' 
STC + 0.005 + - TSC 

= ACT* - 
Lower L imi  t o f  Detec t ion  (pCi /l ) = LLD 

- 4.65* BKG + 3 - . 
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TSC 
BKG 
CTIME 
EFF 

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 e n c y  

= 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 
= Est imate o f  r e l a t i v e  e r r o r  from a l l  o t h e r  sources 
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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 f o r  the determination 
of ruthenium-106 i n urine and envi ronmental aqueous sampl es by 
d i s t i  11 a t ion .  

SCOPE 

This procedure applies t o  a l l  liquid samples requiring ruthenium-106 
anal y s i s by d i  s t i 1 1 a t  i on. 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, or 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 ruthenium-106 determi na t ion  by dis t i  11 a t ion .  

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  this procedure and w i t h  the equipment associated 
w i t h  imp1 ement a t  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, 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 f o r  Design Objectives and L i m i t i n g  Conditions for  
Operation t o  Meet the Criteria "AS Low as is  Reasonably Achievable" 
for Radioactive Material i n  Light-Water-cooled Nuclear Power Reactor 
Effluents. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1 ,  Programs 
for Moni tor i  ng Radi oacti v i  t y  i n  the Env i  rons of Nuclear Power 
Plants. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance for Radiological Monitoring Programs (Normal Operations) - 
Effluent Streams and the Environment. 

2 4  



TITLE: 
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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 ) .  

NO : PAGE: 

REVISION: DATE: 
- ? 

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, Laboratory S p e c i f i c  Attachment. 

4.2 Standards 

None 

4.3 Procedures 

None 

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  D r i n k i n g  
Water", H.L. Kr ieger  and E.L. Whittaker, 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 
Environmental Technology, 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 .  

4.4.3 "Handbook f o r  A n a l y t i c a l  Q u a l i t y  Control  i n  Radioanaly t ica l  
Laborator ies",  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

4.4.4 "Lower L i m i t  o f  Detect ion:  D e f i n i t i o n  and Elaborat 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 

5.1.1 Alpha/Beta count ing  system 

5.2 Mater ia ls  

5.2.1 Sta in less s t e e l  p lanchets  

5.2.2 

5.2.3 Routine labora tory  equipment 

F i l t e r  paper, 47 mm, g lass f i b e r  o r  Whatman 42, as necessary 
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I n I - -  
5.3 Reagents 

5.3.1 5 bl Sodium Hydroxide (NaOH), ACS reagent grade s o l u t i o n  commercial ly 
prepared 

5.3.2 Cobalt c a r r i e r ,  5 mg/ml: add 2.5 g o f  c o b a l t  n i t r a t e  [Co(N03)2*6H201 t 
100 m l  o f  demineral ized water. Mix thoroughly. 

5.3.3. Ethanol, 95%, Reagent grade 

5.3.4 Hydrochlor ic  a c i d  (HC1 ), 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.  

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 

add 7.9 grams o f  potassium per  

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

5.7 

5.8 

PROCEDURE 

Pre-concentrate a sample a1 i q u o t  t o  approximately 50 m l  
sample in fo rmat ion  on appropr ia te  data sheet (appendix 10.1). 

Record 

Place sample i n  a spec ia 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 rnl ruthenium c a r r i e r  and 1 m l  c o b a 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 r o g e n  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 c e n t r i f u g e  conta in ing  15 m l  o f  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 KMnO4 
and i mmedi a t e l y  c l o s e  system. 

Pass N2 gent ly  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  f o r  10-15 minutes. 
o f f  N2, disconnect apparatus and d iscard  contents o f  s t i l l .  

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. 

Turn 

Centr i fuge and d iscard  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  fuge and d i  scard supernatant. 

R o i l ,  
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Transfer  p r e c i p i t a t e  t o  a t a r e d  g lass - f i be r  f i l t e r  w i t h  15 m l  water. 
Wash w i t h  successive p o r t i o n s  o f  water and ethanol. 

Dry, weigh 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  
40 pC i / 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  inspec 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 techn ic ians  performing 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  sampl 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, s h a l l  
inspec t  equipment f o r  proper  operat ion,  and s h a l l  nspect 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 M o n i t o r i n g  

None 

Equipment Mon i to r ing  

Alpha/Beta count ing  system 

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. 
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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 

Glr + 0.005 TSC 
= ACT* - 

Lower L i m i t  o f  De tec t i on  ( p C i / l )  = LLD 

- 4.65* BKG + 3 - 

TSC 
BKG 
CTIME 
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  f rom curve 
= Y i e l d  
= Sample volume (1) 
= Conversion f rom 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 

APPENDICES 
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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  determi n a t i o n  
of cerium iso topes  i n  u r i n e  and environmental aqueous samples. 

SCOPE 

This  procedure a p p l i e s  t o  a l l  samples r e q u i r i n g  cerium i s o t o p e  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  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 dur ing  t h e  ana lys is  o f  a l l  
samples r e q u i r i n g  cer ium i s o t o p e  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  delegate t h e  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 w i t h  t h e  equipment associated 
w i t h  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  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  
designee. 

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 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 l u e n t s  . 
U.S. Nuclear Regulatory 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  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 Operat ions) - 
E f f l u e n t  Streams and t h e  Environment. 
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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 

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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" 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 ) .  

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 Publica,,ms 

"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. Whittaker, EPA-600/4-80-032, U.S. 
Environmental P r o t e c t i o n  Agency, August 1980. 

"Annual Rook o f  ASTM Standards", Sect ion 11.02, Water and 
Environmental 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  Contro l  i n  Rad ioana ly t i ca l  
Laborator ies",  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

e 

"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  of a Proposed 
Pos i t i on  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. 

REQUIREMENTS 

Equipment 

Germanium Count ing System 

Mater i  a1 s 

Sta 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 and 100 - 200 mesh, AG2 x 8 and 
AG1 x 8, respec t i ve l y  
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5.2.4 

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 

6.0 

6.1 

6.2 

6.3 

Routine l a b o r a t o r y  equipment 

Reagents 

Cobalt c a r r i e r ,  5 mg/ml: add 2.5 grams of c o b a l t  n i t r a t e  
[ C O ( N O ~ ) ~ . ~ H ~ O ]  t o  100 m l  of demine ra l i zed  water. 

Cerium c a r r i e r ,  5 mg/ml: add 15 grams of ce rous  n i t r a t e  
CCe(N03)3.6H20] t o  100 m l  of deminera l ized  water.  
S t  anda rdi z e  . 
Ethanol (CH3CH20H), 95%, r eagen t  grade  

Hydrochloric a c i d  (HC1 ), concen t r a t ed ,  ACS reagent  grade 

6 M HC1: add 500 m l  of concen t r a t ed  h y d r o c h l o r i c  a c i d  t o  500 ml of 
demi ne ra l  i zed water.  

Hydrogen peroxide  (H202), 30%, ACS reagen t  grade  

Manganese c a r r i e r ,  5 mg/ml: add 2.1 g of manganese c h l o r i d e  
(MnCl2.4H2O) t o  100 m l  o f  deminera l ized  water. 
centrated HC1 and mix thoroughly.  

Nitric a c i d  (HNO,), concen t r a t ed ,  ACS reagen t  grade 

Mix thoroughly.  

Mix thoroughly.  

Mix thoroughly  . 

Add 0.1 m l  o f  con- 

Potassium Bromate (KBrOg), s o l i d  

1 M KIO3: add 22 g of  potassium i o d a t e  (KI02) t o  100 m l  of 
deminera l ized  water.  Mix thoroughly .  Potassium i o d a t e  wash so lu -  
t i o n :  add 5 m l  of 1 M KIO, s o l u t i o n  t o  100 ml  of deminera l ized  
water. Mix thoroughly.  

PROCEDURE 

To an aqueous sample, add 1.0 m l  cerium c a r r i e r ,  0.5 m l  o f  6 M HC1 
and e v a p o r a t e  t o  dryness .  
samples. 
sheet (appendix 10.1). 

Prepare a mixed an ion  exchange resin column as fo l lows :  I n d i v i d u a l l y  
equilibrate 10 g Dowex 1-X8 anion resin (100 - 200 mesh) and 10 g 
Dowex 2-X8 anion  resin (20 - 50 mesh) w i t h  50 m l  of concen t r a t ed  HC1 
each. I n t o  a g l a s s  column s l u r r y  Dowex 2-X8 t o  a h e i g h t  of 5 cm, 
then add the Dowex 1-X8 resin u p  t o  10 cm. 

Run a spike and a blank w i t h  each set  of 
Record the sample informat ion  on the a p p r o p r i a t e  d a t a  

Dissolve sample residue i n  10 m l  c o n c e n t r a t e d  HC1 and add 1 drop 
H202 t o  reduce the cerium t o  the c e r o u s  (+3) s t a t e .  

43c 1 4 1  
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Add 1 m l  c o b a l t  c a r r i e r  t o  t h e  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. C o l l e c 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 res idue 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 HNO3. 

Heat t o  b o i l i n g  and s lowly  add 1 g KBr03. 
coagulates. 

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 ion  t o  t h e  c e r i c  9 +4) state.  

Add 20 m l  K I O 3  s o l u t i o n ,  s t i r  and b o i l  u n t i l  t h e  Ce(I03)4 
coagulates. Cool, c e n t r i f u g e  and d iscard  supernatant. 

Wash p r e c i p i t a t e  t w i c e  w i t h  15 m l  K I O 3  wash s o l u t i o n  and d i s c a r d  
washings. 

Transfer t o  a t a r e d  g lass- f iber  f i l t e r  w i t h  KI03 wash so lu t ion .  

Wash w i t h  successive p o r t i o n s  o f  K I O 3  wash s o l u t i o n ,  water and 
ethanol. 

Dry i n  oven a t  110°C f o r  15 minutes, cool, weigh, mount and gamma 
count . 

Do not  

B o i l  u n t i l  Mn02 
Cool, centr i fuge, and t r a n s f e r  i n t o  a c lean beaker. 

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  15% a t  
50 pCi / l  . 

QUALITY ASSURANCE PROVISIONS 

R e s p o n s i b 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  inspec t  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 technic ians 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  inspec t  sample f o 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  
inspec t  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  n o t  o u t  of date. 

Acceptance C r i t e r i a  

None 

Flateri  a1 Moni t o r i  nq 

None 

Equipment Mon i to r ing  

Germanium detec tor  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 sp iked samplies. through 
t h e  procedure steps. 

CALCULATIONS 

Resul ts are repor ted  by t h e  n u c l i d e  ID r e p o r t  from t h e  germanium 
detec tor  system. 

APPENDICES 
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SAMPLE IDENTIFICATION P.O. NUMBER 
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START SPECIAL INSTRUCTIONS 

SAMPLE VOLUME 

Im PER ALIOUOT 

RESULTS REOUESTEO IN: 
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PURPOSE 

This procedure establishes the requirements and assigns the respon- 
s ib i l i t i e s  f o r  the recording, review and analysis of da t a  a s  well as 
computational checks. 

SCOPE 

This procedure applies t o  a l l  d a t a  generated from sample analyses 
and quality control activities. 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  the recording, review, analysis and computational 
checks of d a t a  are performed according t o  this  procedure. 
(Excluding review by Quality Assurance Coordinator). 

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

I t  i s  the responsibility of those persons performing any act ivi t ies  
included in this procedure t o  follow the procedure and report any 
suspect results t o  the Laboratory Manager. 

I t  i s  the responsibility of the Quality Assurance Coordinator t o  
ensure t h a t  the Quality Assurance report and d a t a  reviews are per- 
formed according t o  this  procedure. 

REFERENCES 

Requirements and Specifications 

ITAS Qual i t y  Assurance Manual 

"Qual i ty  Assurance Program Requi rements for Nuclear Faci 1 i t i es" ,  
ANSI/ASME NQA-1 ( la tes t  edition). 

ITAS-RSL Quality Assurance Manual, Laboratory Specific Attachment. 

USNRC, Regulatory Guide 4.15, Quality Assurance f o r  Radiological 
Monitoring Program (Normal Operations) - Effluent Streams and the 
E n v i  ronment. 



NO : RSL-501 TITLE: Oata Veri f i c a t  i on I REVISION: . I DATE: 
0 4-07-87 

2 PAGE: 

4.2 

4.3 

4.4 

4.4.1 
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5.0 

5.1 

5.2 

5.3 

6.0 

6.1 

6.1.1 

6.1.2 
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Standards 

None 

Procedures 

None 

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

"Handbook f o r  Ana ly t i ca l  Q u a l i t y  Control i n  Rad ioana ly t i ca l  
Labora to r i e s ,  L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"Es tab l i sh ing  a Q u a l i t y  Assurance Program f o r  Ana ly t i ca l  Chemistry 
Labora to r i e s  W i t h i n  the Nuclear Indus t ry" ,  Annual Rook of ASTM 
Standards ,  Vol . 12,  C1009-83. 

REQUIREMENTS 

Equipment 

None 

Materi a1 s 

None 

Reagents 

None 

PROCEDURE 

Data Recording 

Record a l l  d a t a  i n  a c l e a r ,  l e g i b l e  manner i n  a p p r o p r i a t e  boxes on 
l a b  work o r d e r  (appendix lO . l ) ,  l a b  work sheets (appendix 10.2), and 
Q u a l i t y  Control sample d a t a  sheets, (appendix 10.3, & 10.4) u s i n g  
black i n d e l i b l e  i n k .  

I f  i t  is necessary  t o  perform c a l c u l a t i o n s  manually, make c a l c u l a -  
t i o n s  on IT c a l c u l a t i o n  form (appendix 10.5). Sign ( f u l l  s i g n a t u r e )  
and d a t e  i n  b l ack ,  i n d e l i b l e  i n k  each page of c a l c u l a t i o n s .  

Enter "N/A" (non-appl i c a b l e )  i n  a n a l y t i c a l  s e c t i o n s  of l a b  worksheet 
which do not  apply t o  t h a t  p a r t i c u l a r  a n a l y s i s .  
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6.1.4 

6.1.5 

6.1.6 

6.2 

For each a n a l y t i c a l  s tep  .performed, i n i t i a l  and date t h e  
corresponding box under t h e  "remarks and ca l cu la t i ons "  s e c t i o n  o f  
t he  l a b  work sheet. (See appendix 10.6 f o r  d e s c r i p t i o n  of task and 
date f o r  each sect ion.  If more than one techn ic ian  performs a s tep  
o f  an analys is ,  bo th  techn ic ians  s h a l l  i n i t i a l  and date t h a t  
section. ) 

TO co r rec t  a data e n t r y  o r  c a l c u l a t i o n  e r ro r ,  draw a s i n g l e  l i n e  
through the  en t ry ,  make co r rec t i on ,  i n i t i a l  and date. 

Submit completed sample l a b  work sheet(s) ,  work order  ( i f  more than 
one ana lys i s )  and computer p r i n t o u t s  ( i f  app l icab le )  t o  Laboratory  
Manager, o r  h i s  designee, prompt ly a f t e r  complet.ion of a l l  analyses 
and data e n t r i e s  f o r  data review. 

Data Review 

Review a minimum o f  20% o f  a l l  data ( i f  e r ro rs  a re  found i n  da ta  
set ,  100 percent  review must be performed). Data review must be 
performed by the  Laboratory Manager, o r  a designee, o the r  than t h e  
person per forming t h e  ana lys i s  o r  computations. 
method s h a l l  be used: 

The f o l l o w i n g  

e Review data f o r :  

- Appropriateness o f  equat ions used - Correctness of numerical i n p u t  - Numerical correctness o f  a l l  ca l cu la t i ons  by re-performing 

- Reasonableness o f  data r e s u l t s  f o r  type o f  ana lys is  
numerical c a l c u l a t i o n s  

performed. 

o Mark a l l  e n t r i e s  and c a l c u l a t i o n s  reviewed w i t h  a check mark. 
To make e n t r y  o r  c a l c u l a t i o n  change, mark through t h e  number 
w i t h  a s i n g l e  l i n e  and p lace  rev ised number above it. 

e 'Review changes w i t h  the  o r i g i n a t o r .  I f  t h e  o r i g i n a t o r  does no t  
agree w i t h  change, t h e  Laboratory  Manager s h a l l  
problem. 

reso lve  t h e  

0 Sign and da te  l a b  work sheet, and/or c a l c u l a t i o n  sheet and 
associated q u a l i t y  c o n t r o l  sample work sheets i n d i c a t i n g  
agreement w i t h  ca l cu la t i ons .  

e Have o r i g i n a t o r  s ign  and da te  l a b  work sheet and/or c a l c u l a t i o n  
sheet and associated q u a l i t y  c o n t r o l  sample work sheets i n d i -  
c a t i n g  t h a t  he/she agrees w i t h  any changes which have been 
made. 

080247 
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I f  data i s  computer-generated, check each i n p u t  ent ry .  
I n d i c a t e  agreement w i t h  a check mark on each l i n e .  
change, mark through en t r y  w i t h  a s i n g l e  l i n e  and p lace  
cor rec ted  e n t r y  above it. Back check a l l  co r rec t i ons  w i t h  o r i -  
g ina to r  as discussed above. 

Check second s e t  
of data i npu ts  and i n d i c a t e  agreement w i t h  changes by s ign ing  
and d a t i n g  t h e  computer sheet. 

To make a 

I f  an i n p u t  e r r o r  i s  found, reprocess data. 

Data Approval 

The Laboratory Manager s h a l l  approve 100 percent  of sample and 
q u a l i t y  c o n t r o l  l a b  work sheet da ta  r e s u l t s  be fore  a data repo r t  can 
be generated. The fo l l ow ing  method s h a l l  be used: 

e I f  t h e  Laboratory  Manager performs t h e  data review, he s h a l l  
i n i t i a l  and da te  the  approval box on t h e  l a b  work sheet and 
q u a l i t y  c o n t r o l  sample worksheet. 

o I f  a designee performs t h e  data review, t h e  Laboratory Manager 
s h a l l  : 

- Check t h e  sample and q u a l i t y  c o n t r o l  data f o r  completeness 

- Check t h e  Data Review box f o r  designee's i n i t i a l s  and date. - I n i t i a l  and da te  Approval box on t h e  l a b  work sheet as an 
i n d i c a t i o n  t h a t  t he  data has been reviewed and i s  approved 
f o r  r e p o r t  generation. 

and reasonableness f o r  t h e  type  of analys is .  

e I f  approval i s  no t  made, mark "Void" o r  " re jec ted  data" on l a b  
worksheet. 
f o r  f i l i n g  i n  customer f i l e  under "Void/Rejected Data" f i l e  i n  
A n a l y t i c a l  Data sect ion,  Category "F". 

Submit worksheet t o  Q u a l i t y  Assurance Coordinator 

Submit approved a n a l y t i c a l  data t o  Data Base Manager f o r  
generat ion of data repor t .  

Review of Data Report 

The Data Base Manager s h a l l  check d r a f t  data r e p o r t  against  l a b  
work order  and work sheets f o r  t r a n s c r i p t i o n  e r r o r s  us ing  the  
f o l l o w i n g  method: 

e Check customer and sample i d e n t i f i c a t i o n  i n fo rma t ion  (e.g., 
customer i d e n t i f i c a t i o n  number) on d r a f t  data repo r t  against  
l a b  work sheet informat ion.  

Check data e n t r i e s  on d r a f t  data r e p o r t  aga ins t  l a b  work sheet 
en t r i es .  

€BO0248 
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0 Check r e p o r t i n g  u n i t s  on d r a f t  data r e p o r t  against  l a b  work 
sheet un i ts .  

6.4.2 I n d i c a t e  c o r r e c t  e n t r i e s  w i t h  a black i n k  check mark next t o  d r a f t  
data repor t  entry.  

I n d i c a t e  e r r o r s  by c i r c l i n g  i n c o r r e c t  in format ion on d r a f t  data 
repor t  i n  red i n k  and e n t e r  c o r r e c t  in fo rmat ion  beside it. 

6.4.3 

6.4.4 I f  no changes are t o  be made, generate and submit f i n a l  data r e p o r t  
t o  Laboratory Manager f o r  approval. 

6.4.5 I f  e r r o r s  were found i n  d r a f t  repor t ,  make c o r r e c t i o n s  i n  computer 
data base, regenerate d r a f t  data r e p o r t  and review repor t  us ing  pre-  
vious steps. 

6.4.6 Generate and submit f i n a l  data r e p o r t  t o  Laboratory Manager fo r  
approval and signature.  

6.5 

6.5.1 

Q u a l i t y  Assurance Report and Data Review 

The Q u a l i t y  Assurance S t a f f  s h a l l  review t h e  completed data paper- 
work f o r  a minimum of twenty percent o f  a l l  samples analyzed a t  
IT/RSL. Se lec t ion  w i l l  be by random sampling. 

6.5.2 Q u a l i t y  Assurance review w i l l  be performed us ing  t h e  f o l l o w i n g  
method: 

e Dupl icate t h e  f o l l o w i n g  sample paperwork: request f o r  analys is ,  
a n a l y t i c a l  data sheets, Q u a l i t y  Control  sample data, data 
reports,  requirements and non-conformances as appl icable.  

0 Cross-check a l l  i n f o r m a t i o n  inc luded f o r  correctness, complete- 
ness and c o r r e c t  data ca lcu la t ions .  

0 I n d i c a t e  review by making a check-mark i n  black, i n d e l i b l e  i n k  
next t o  i tems reviewed. 

0 C i r c l e  any e r r o r s  found i n  red, i n d e l i b l e  ink.  

0 Submit sample data package t o  Laboratory Manager f o r  
appropr ia te a c t i o n  if e r r o r s  are discovered. 

e I f  e r r o r s  found cause o ther  associated sample data packages t o  
be suspect, p u l l  paperwork f o r  immediate review by Laboratory 
Manager. 
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8.1 

8.1.1 

8.1.2 

8.2 

8.3 

8.4 

a I n d i c a t e  Q u a l i t y  Assurance Review by i n i t i a l i n g  and d a t i n g  t h e  
copy o f  t h e  Data Report and p l a c i n g  t h a t  i n  t h e  f r o n t  o f  t h e  
sample data package. 

a Main ta in  documentation o f  t h e  Q u a l i t y  Assurance Report and Data 
Review i n  t h e  OP/QA f i l e s .  

F ina l  Data Report Approval 

The Laboratory Manager s h a l l  approve a l l  f i n a l  repo r t s  before 
issuance t o  t h e  customer. 

The Laboratory Manager s h a l l  rev iew t h e  f i n a l  data r e p o r t  f o r  reaso- 
nableness and completeness o f  en t r i es .  

He s h a l l  i n d i c a t e  f i n a l  approval by s ign ing  " c e r t i f i e d  by" e n t r y  on 
repor t .  

PRECISION AND ACCURACY 

None 

CJUALITY 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 Q u a l i t y  Assurance S t a f f  s h a l l  per form p e r i o d i c  surve i  11 ances t o  
determine compliance t o  appropr ia te  sec t ions  of t h i s  procedure by 
1 aboratory  personnel. 

The I T A S  semi-annual systems a u d i t  s h a l l  determine compliance t o  
app l i cab le  sec t ions  o f  t h i s  procedure by the  Q u a l i t y  Assurance 
Coordinator. 

Acceptance C r i t e r i a  

As s ta ted  i n  procedure. 

Mater ia l  Mon i to r i ng  

None 

Equipment Moni t o r i  n g  

None 
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INTERNAIIONAL 
TECHNOLOGY 
CORPOELAnON 

APPENDIX 10.1 

IT/RSL LAB WORK ORDER 

CUSTOMER 

SAMPLE IDENTIFICATION 

LABORATORY NUMBER 

SAMPLE MATRIX 

COLLECTION DATE AND TIME: 

START 

STOP 

SAMPLE VOLUME 

DATE RECEIVED 

P.O. NUMBER 

mR/hr. SURVEY INSTRUMENT READING 
WIPE COUNTING RESULT cpm 

OF PAGES 

SPECIAL INSTRUCTIONS: 

ANALYSIS 

COMPLETED 
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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 

ALIOUOT 

ANALYSIS 

DATE AND TIME 
OF ANALYSIS I 

TOTAL COUNTS 

GROSS clm 

BKG clm 

NET clm 

dlm PER ALIOUOT 

RESULTS REOUESTED IN: 
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INTRALABORATORY QUALITY CONTROL DATA SHEET 

DUPLICATE ANALYSIS DATA 

Project Sample Type: Water 

Soil 

Analytical Method: Sediment 

Instrument Used: Other 

(Analytical results reported in d/m or pCi/unit) 

SAnPLE I 
DATE 

INIT'LS ANALYZED 

- 
- 
- 
- 
- 
- 

1st 
ANALYSIS 

DATE 
ANALYZED 

2nd 
ANALYSIS 

COMNTS : 
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APPENDIX 1 0 . 4  

INTRALABORATORY QUALITY COHTROL DATA SHEET 

SPIKE ANALYSIS DATA 

P r o j e c t  Sample Type:  Water 

S o i l  

A n a l y t i c a l  Method: 

STANDARD NUMBER 

Sed imen t 

Other 

DATE 
INIT'LS SPIKED - - 

(d/m or p C i / u n i t )  

- ADDED - OBSERVED DEVIATION 

--- - .- - - -  --- --- --- --- 
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IT/RADIOLOCICAL SCIENCES LABORATORY CALCULATION SHEET 
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Calculations perfomed by 
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Sample Analysis 

Sample Counting 

Calculations 

Data Review 

Approval 

APPENDIX 10.6 

Date Descri p t i  on - 
A l l  preparation steps S ta r t  Date 
including drying, gr inding  
and ashing. 

Chemical separation S ta r t  Date 
ac t iv i t i e s  

P u t t i n g  sample on counter; Count Date 
entering data a f te r  completion 
o f  sample counting. 

Calculations using raw data Calculation 
and appropriate foraulas 
t o  obtain values i n  u n i t s  
t o  be reported 

Review of a l l  entries on lab 
data sheet for  completeness, Checked 
reasonableness and correctness 
as  f a r  a s  can be detennined 

Data approval for  generation Approval 
of data report  

Date 

Date Data 

Date 
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REVISION: 0 
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1.0 
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3.0 

3.1 

3.2 

3.3 

4.0 

1.1 

1.1.1 

1.1.2 

PURPOSE 

This procedure outlines the use of q u a l i t y  control samples required 
a t  IT/RSL. The procedure describes: type of sample, purpose of 
sample, frequency w i t h  which the sample is  t o  be analyzed within the 
normal sample stream, and person responsible for entering the 
quality control sample i n t o  the sample stream. 

SCOPE 

This procedure applies t o  a l l  quality control samples routinely ana- 
lyzed a t  IT/RSL. 

RESPONSIBILITY 

I t  is  the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  Method B l a n k ,  Duplicate and Matrix Spike Q u a l i t y  
Control Samples are performed a t  the required frequency as indicated 
i n  this procedure. 

I t  i s  the responsibility of the Laboratory Manager, o r  his designee, 
t o  delegate the performance of the preparation and analysis of 
qua l i t y  control samples to  personnel who are experienced w i t h  this 
procedure and w i t h  the use of equipment used t o  perform th is  
p rocedu re. 

I t  i s  the responsibility of the Qua l i ty  Assurance (QA) s ta f f  t o  
ensure t h a t  a l l  b l i n d  qua l i ty  control samples and verification/ 
reference standards are prepared and entered i n t o  the routine sample 
stream as indicated i n  th is  procedure a t  the required frequency. 

REFERENCES 

Requi rements and  Speci f i cati ons 

ITAS Q u a l i t y  Assurance Manual. 

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

439 1 - 0 7  
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U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Q u a l i t y  
Assurance f o r  Radi ol ogi  c a l  Moni t o r i  ng Programs (Normal Operat i ons )  - 
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  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 ) .  

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.1, Program 
f o r  Mon i to r ing  R a d i o a c t i v i t y  i n  the  Envi ron o f  Nuclear Power Plants.  

T i t l e  10, Code o f  Federal  Regulations, P a r t  50, Appendix I, 
Numerical Guides f o r  Design Object ives and L i m i t i n g  Cond i t ions  f o r  
Operation t o  Meet t h e  C r i t e r i a  "AS Low as 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 .  

Standards 

None 

Procedures 

None 

Other 

"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.C.  Kanipe, EPA-600/7-77-088, August 1977. 

"Es tab l i sh ing  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemistry 
Laborator ies Wi th in  t h e  Nuclear Indust ry" ,  Annual Book o f  ASTM 
Standards, Vol . 12, C1009-83. 

REQUIREMENTS 

Equipment 

None 

Mater ia ls  

None 

Reagents 

None 
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PROCEDURE 

Method Blank 

The techn ic ian  s h a l l  t ake  a volume o f  demineral ized water o r  an 
appropr ia te  s o l i d  m a t r i x  f o r  so i l /sediment  samples approximately 
equal t o  t h e  volume o r  weight o f  t h e  sample t o  be processed and 
ca r ry  i t  through t h e  e n t i r e  a n a l y t i c a l  process us ing  i d e n t i c a l  con- 
d i t i o n s  used f o r  sample analys is ,  i n c l u d i n g  the  a d d i t i o n  o f  a l l  t h e  
reagents i n  t h e  q u a n t i t y  requ i red  by the  method. 

The techn ic ian  s h a l l  record t h e  r e s u l t s  on the  appropr ia te  procedure 
ana lys is  form and i d e n t i f y  as "Method Blank". 

I f  blank i n t e r f e r e n c e  i s  found i t  must be taken i n t o  account when 
computations are  made. 

A method b lank s h a l l  be performed w i t h  each new group o f  samples, on 
1 ou t  o f  every 20 samples o r  d a i l y ,  whichever i s  more f requent ,  if 
t h a t  s p e c i f i c  ana lys i s  i s  t o  be performed. 

B1 i nd Rep1 i c a t e  

The QA s t a f f  s h a l l  t a k e  an a l i q u o t  of sample approximately equal i n  
mass o r  volume t o  t h e  o r i g i n a l  sample and en ter  i t  i n t o  t h e  r o u t i n e  
sample stream. 

The QA s t a f f  s h a l l  complete a "Dupl icate Analysis Data" form 
(appendix 10.1) when t h e  da ta  r e s u l t s  a re  received f rom t h e  lab. 

One b l i n d  repeat  sample s h a l l  be performed f o r  every 50 samples o r  
a t  l e a s t  once a week. 

Dupl i ca te  

The techn ic ian  s h a l l  t ake  an a l i q u o t  o f  sample approximately equal 
i n  mass o r  volume t o  t h e  o r i g i n a l  sample and en ter  i t  i n t o  t h e  
r o u t i n e  sample stream f o r  analys is .  

The techn ic ian  p repar ing  t h e  sample s h a l l  i n i t i a t e  a "Dup l ica te  
Analys is  Data" form (see appendix 10.1) t o  be completed by t h e  tech-  
n i c i a n  per forming t h e  analys is .  

Data sheets s h a l l  be submit ted t o  t h e  QA s t a f f  f o r  da ta  compi la t ions  
and repor t ing .  

Dup l ica te  ana lys i s  s h a l l  be performed on 1 out  of 20 samples o r  1 
per  s e t  o f  samples. 
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6.4 Mat r ix  Spike 

6.4.1 The techn ic ian  s h a l l  take  a separate a l i q u o t  of sample and sp ike  t h e  
sample w i t h  a known concentrat ion o f  t h e  ana ly te  o f  i n t e r e s t .  (The 
concentrat ion s h a l l  be determined by t h e  Laboratory Manager. ) 
standard used f o r  s p i k i n g  must be checked t o  be sure t h a t  t h e  
exp i ra t i on  da te  has no t  been exceeded. 

The 
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DATE: 
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6.4.2 The techn ic ian  s h a l l  en te r  necessary data on t h e  "Spike Analys is  
D a t a "  sheet, (see appendix 10.2) . 

6.4.3 The sample s h a l l  be analyzed and t h e  r e s u l t s  computed. 

6.4.4 The data sheets s h a l l  be submitted t o  t h e  QA s t a f f  f o r  da ta  com- 
p i l a t i o n  and repo r t i ng .  

6.4.5 A mat r i x  sp ike  ana lys i s  s h a l l  be performed on 1 out  o f  20 samples o r  
w i t h  each new group of samples, which ever i s  more frequent. 

6.5 

6.5.1 

Veri f i cat  i on/Ref erence Standard 

The QA s t a f f  s h a l l  in t roduce e i t h e r  a v e r i f i c a t i o n  sample o r  a 
reference standard sample i n t o  t h e  r o u t i n e  sample stream. 
T r i p l i c a t e  ana lys i s  i s  required. 

6.5.2 Ver i f icat ion/Reference standard samples s h a l l  be analyzed on a quar- 
t e r l y  bas is  o r  more o f t e n  as deemed necessary by t h e  QA s t a f f  o r  t h e  
Laboratory Manager. 

6.5.3 The data sheets should be submitted t o  t h e  QA s t a f f  f o r  data com- 
p i l a t i o n  and repo r t i ng .  

6.6 B1 i nd Rep1 i cate  Standard 

6.6.1 The QA/QC s t a f f  s h a l l  en te r  a r e p l i c a t e  standard o f  f i x e d  con- 
cen t ra t i on  i n t o  t h e  r o u t i n e  sample stream as a b l i n d  sample. 
T r i p l i c a t e  ana lys i s  i s  required. 

6.6.2 A b l i n d  r e p l i c a t e  standard s h a l l  be analyzed on a monthly bas is  o r  
more o f t e n  as deemed necessary by t h e  QA s t a f f  o r  t h e  Laboratory  
Manager. 

6.6.3 The data sheet s h a l l  be reviewed and c a l c u l a t i o n s  made by t h e  QA 
Coordinator t o  determine accuracy and prec is ion .  

4 3 0 - 1  8 1  
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PRECISION AND ACCURACY . 

None 

QUALITY ASSURANCE PROVISIONS 

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

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  perform surve i  1 lances 
t o  ensure compliance t o  t h i s  procedure by l abo ra to ry  personnel and 
submit a r e p o r t  t o  t h e  Laboratory Manager. 

Acceptance C r i t e r i a  

None 

Mater i  a1 Moni t o r i  n g  

A l l  standards s h a l l  be used be fore  e x p i r a t i o n  da te  given on t h e  
standard’s l abe l .  A f t e r  t h e  e x p i r a t i o n  date, standards s h a l l  be 
disposed o f  p e r  Sec t ion  6.6 o f  RSL-001, Acqu is t ion  and Use of 
Standard Reference Ma tq r i  a1 . 
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 

Dupl icate analyses are  analyzed by computer program maintained by 
the  Q u a l i t y  Assurance s ta f f .  

V e r i f i c a t i o n  standards are analyzed by computer program maintained 
by the  Q u a l i t y  Assurance s t a f f .  
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APPENDICES 

10.1 Abbreviat ions and D e f i n i t i o n s  

10.1.1 Accuracy - A measure o f  t h e  agreement between observed and known 
values. 

10.1.2 Prec is ion  - A measure o f  t h e  r e p r o d u c i b i l i t y  among r e p l i c a t e  
observations. 

10.1.3 Method Blank - A volume o f  demineral ized water o f  s i m i l a r  volume o r  
weight o f  t h e  sample t o  be processed, which i s  c a r r i e d  through t h e  
a n a l y t i c a l  process us ing  i d e n t i c a l  cond i t ions  t o  t h e  ac tua l  sample 
analysis. 

10.1.4 Dup l ica te  Sample - An a l i q u o t  o f  a sample known t o  t h e  analyst .  

10.1.5 Ma t r i x  Spike - An a l i q u o t  o f  sample which i s  spiked w i t h  a known 
concentrat ion o f  t h e  a n a l y t e  o f  i n t e r e s t .  

10.1.6 B l i n d  Rep l ica te  - A d u p l i c a t e  sample unknown t o  t h e  ana lys t  which i s  

10.1.7 Ver i f icat ion/Reference Standard - A prepared sample o f  known con- 

introduced as a separate sample i n t o  the  sample stream. 

cen t ra t i on  o f  a purchased standard reference mater ia l .  

10.1.8 Standard Reference M a t e r i a l s  - Standards prepared by a recognized 
ex terna l  agency such as t h e  Nat ional  Bureau o f  Standards o r  t h e  
Envi ronmental P r o t e c t i o n  Agency. 

10.1.9 B l i n d  Rep l ica te  Standard - A prepared sample of known concentrat ion 
o f  a purchased standard reference mater ia l  submitted as a b l i n d  
sample t o  t h e  techn ic ian .  
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Sample Type: Water Pro ject  

Soil - 
Analytical Method: Sediment - 
Insrrumcnt Used: Other 

(Analytical results reported in d/o or pCi/unit) 
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Analytical Method: 
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1.0 
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3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

4.1.2 

PURPOSE 

This procedure documents IT/RSL p a r t i c i p a t i o n  i n  a v a i l a b l e  i n t e r l a -  
bora tory  crosscheck programs. 

SCOPE 

The procedure app l i es  t o  a l l  i n t e r l a b o r a t o r y  cross-check programs i n  
which IT/RSL p a r t i c i p a t e s .  

RESPONSIBILITY 

It i s  the  r e s p o n s i b i l i t y  o f  t he  Q u a l i t y  Assurance Coord inator  t o  
coord inate IT/RSL p a r t i c i p a t i o n  i n  i n t e r l a b o r a t o r y  cross-checks 
app l i cab le  t o  t h e  o v e r a l l  work scope performed by the rad io -  
a n a l y t i c a l  labora tory ,  as f requen t l y  as administered. 

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 t o  ensure t h a t  
t h e  r a d i o a n a l y t i c a l  l abo ra to ry  performs t h e  requ i red  ana lys i s  on t h e  
cross-check samples i n  a t i m e l y  manner and repo r t s  t h e  requ i red  
r e s u l t s  on time. 

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 abo ra to ry  techn ic ian  t o  per form t h e  
requ i red  analyses i n  a t i m e l y  manner so t he  r e s u l t s  may be repor ted  
when due. 

REFERENCES 

Requirements and Spec i f i ca t i ons  

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  
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 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 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 
P1 ants. 

430 1 8 7  
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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 

5.0 

5.1 

5.2 

5.3 

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) - 
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  Nuclear Faci 1 i t i e s " ,  
ANSI/ASME NQA-1 ( l a t e s t  ed i t i on ) .  

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 . 
Standards 

None 

Procedures 

None 

Other Pub1 i ca t ions  

"Envi ronmental R a d i o a c t i v i t y  Laboratory In tercompar i  son Studies 
Program'' - F i s c a l  Year 1981 - 1982"; Authur N. J a r v i s  and Leonard 
Sin, EPA-600/4-81-004, February, 1981 (o r  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  D u a l i t y  Contro l  i n  Rad ioana ly t i ca l  
Laboratories", L.G. Kanipe, EPA-600/7-77-088, August 1977. 

"Es tab l i sh ing  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemi s t r y  
Laborator ies Wi th in  t h e  Nuclear Indust ry" ,  Annual Book of ASTM 
Standards, Vol. 12, C1009-83. 

REQUIREMENTS 

Equipment 

None 

Materi  a1 s 

None 

Reagents 

None 
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I n te r l abo ra to ry  cross-check samples are received and processed i n t o  
t h e  l abo ra to ry  ana lys i s  scheme by r o u t i n e  methods app l i cab le  t o  a l l  
samples received. O r i g i n a l  paperwork s h a l l  be g iven t o  Q u a l i t y  
Assurance Coordinator.  

Once logged i n t o  t h e  data management system, the  samples s h a l l  be 
analyzed by t h e  r o u t i n e  l abo ra to ry  procedures as app l i cab le  t o  t h e  
requi  red analyses. 

When the  analyses are  completed, t he  r e s u l t s  a re  reviewed through 
t h e  normal process and repor ted  t o  the  Q u a l i t y  Assurance s ta f f .  

The Q u a l i t y  Assurance s t a f f  s h a l l  f i l l  ou t  and r e t u r n  t h e  
appropr ia te  r e p o r t  forms t o  t h e  agency submi t t ing  t h e  samples t o  t h e  
laboratory .  
Q u a l i t y  Assurance f i l e s  w i t h  associated documents. 

A copy o f  each r e p o r t  s h a l l  be maintained i n  t h e  

I n t e r l a b o r a t o r y  cross-check r e s u l t s  re turned t o  IT/RSL s h a l l  be 
reviewed by t h e  Q u a l i t y  Assurance s t a f f  and t h e  Laboratory Manager 
on a r o u t i n e  basis.  
standard d e v i a t i o n  l i m i t  se t  by the  EPA, t h e  Laboratory Manager 
s h a l l  i n v e s t i g a t e  t h e  p a r t i c u l a r  ana lys is  i n  quest ion.  I f  values 
repor ted f a l l  ou ts ide  t h e  th ree  standard d e v i a t i o n  l i m i t ,  an 
i n v e s t i g a t i o n  o f  t h e  p a r t i c u l a r  ana lys is  s h a l l  be performed by t h e  
Laboratory Manager and a w r i t t e n  explanat ion o f  t h e  c o r r e c t i v e  
a c t i o n  taken, i f  necessary, s h a l l  be sent t o  t h e  Q u a l i t y  Assurance 
Coordinator. 

If t h e  values repor ted f a l l  ou ts ide  t h e  two 

I f  the  values repor ted  have f a l l e n  ou ts ide  t h e  th ree  standard 
dev ia t i on  l i m i t s  f o r  two consecut ive repo r t s  f o r  t h e  same ana lys i s  
o f  t he  same mat r ix ,  t h e  Q u a l i t y  Assurance s t a f f  s h a l l  i ssue  a non- 
conformance r e p o r t  (NCR) pe r  procedure RSL-1005. 

The Laboratory Manager s h a l l  i n s t r u c t  t h e  l abo ra to ry  s t a f f  t o  ana- 
l y z e  no f u r t h e r  samples of t h a t  type u n t i l  t he  NCR i s  s a t i s f i e d .  

The Q u a l i t y  Assurance s t a f f  and the  Laboratory Manager s h a l l  rev iew 
t h e  o ther  a v a i l a b l e  q u a l i t y  c o n t r o l  data t o  determine if t h e  ou t -o f -  
l i m i t s  r e s u l t s  i n d i c a t e  t h e  ana lys i s  i n  quest ion must be evaluated 
i n  d e t a i l .  I f  eva lua t i on  i s  deemed necessary, any customer r e s u l t s  
obtained d u r i n g  t h e  t ime  frame covered by the  o u t - o f - l i m i t s  data f o r  
t h e  ana lys i s  and m a t r i x  i n  quest ion s h a l l  be considered suspect and 
t h e  customer(s) n o t i f i e d .  

2 2 4  

430. I 07 
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8 .2  

8.2.1 

8.3 

8.4 

8.5 

I f  t h e  procedure f o r  t h e  ana lys is  i n  quest ion i s  found t o  be a t  
f a u l t ,  a l l  sampl'es must be rerun. 
cedure a re  made, a se t  o f  q u a l i t y  c o n t r o l  samples must be run  s a t i s -  
f a c t o r i l y  through the  procedure. 
e f f e c t e d  customers' samples may be rerun. 

A f t e r  co r rec t i ons  t o  t h e  pro-  

When success fu l l y  completed, t h e  

I f  t h e  procedure f o r  t h e  ana lys is  i n  quest ion i s  found no t  t o  be a t  
f a u l t ,  t h e  a f f e c t e d  customer(s) may be n o t i f i e d .  

The NCR may be closed and the  data documenting t h e  ac t i ons  taken 
f i l e d  appropr ia te ly .  

PRECISION AND ACCURACY 

For each ana lys i s  performed, t h e  agency i s s u i n g  t h e  cross-check 
sample se ts  p r e c i s i o n  and accuracy requirements and repo r t s  t h e  
requirements as t h e  data repor t .  

QUALITY ASSURANCE PROVISIONS 

R e s p o n s i b i l i t y  f o r  Inspec t ion  

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  the  performance o f  t h i s  procedure. 

Acceptance C r i t e r i  a 

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

6.5  Cont ro l  l i m i t s  

6 .6  Cont ro l  l i m i t s  

Mater i  a1 Moni t o r i  ng 

None 

Equipment Moni t o r i  ng 

None 

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

None 
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PURPOSE 

Th is  procedure p r o v i d e s  t h e  requirements f o r  t h e  schedul ing,  p r e -  
para t ion ,  performance. r e p o r t i n g  and documentation o f  i n t e r n a l  s u r -  
v e i l l a n c e s  and a u d i t s  o f  t h e  IT/RSL Q u a l i t y  Assurance Program t o  
v e r i f y  compliance w i t h  and determine t h e  e f f e c t i v e n e s s  of t h e  
program. 
c l e a r l y  d i s t i n g u i s h  t h e i r  d i f fe rences .  

D e s c r i p t i o n s  o f  s u r v e i  11 ances and a u d i t s  a r e  covered t o  

SCOPE 

T h i s  procedure a p p l i e s  t o  a l l  i n t e r n a l  s u r v e i l l a n c e  and a u d i t  a c t  
v i t i e s  a t  IT/RSL and t o  p r o j e c t  s p e c i f i c  aud i ts .  

RESPONSIBILITY 

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  Q u a l i t y  Assurance S t a f f  t o  f o l l o w  
t h i s  procedure when p e r f o r m i n g  any s u r v e i l l a n c e  and a u d i t  
a c t i v i t i e s .  

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  Q u a l i t y  Assurance S t a f f  t o  m a i n t a i n  
and c o n t r o l  a1 1 s u r v e i  11 ance and audi  t - r e l a t e d  documents as qual  i ty  
records. 

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  Laboratory  Manager, o r  h i s  designee, 
t o  a t t e n d  p r e - a u d i t  and p o s t - a u d i t  meetings and p r o v i d e  necessary 
personnel, documents and o t h e r  i n f o r m a t i o n  as requested by t h e  
Audi tor .  

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  Laboratory  Manager t o  respond t o  
a u d i t  f i n d i n g s  and t o  recommend and i n i t i a t e  c o r r e c t i v e  ac t ion .  

REOUIREMENTS 

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

ITAS Qual i ty  Assurance Manual. 

"Qual i ty 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 ) .  

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

430- 1-81 
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USNRC, 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  Program (Normal Opera t ions)  - E f f l u e n t  Streams and t h e  
Envi ronment. 

Standards 

None 

Procedures 

None 

Other Pub1 i c a t i o n s  

"Est.abl 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  t h e  Nuclear  I n d u s t r y " ,  Annual Book of ASTM 
Standards, Volume 12, C1009-83. 

REQUIREMENTS 

Equi pment 

None 

Mater i  a1 s 

None 

Reagents 

None 

PROCEDURE 

Survei  11 ance 

A s u r v e i l l a n c e  i s  t h e  a c t  o f  m o n i t o r i n g  o r  observ ing  t o  v e r i f y  
whether an i t e m  o r  a c t i v i t y  conforms t o  s p e c i f i e d  requirements.  
N o t i f i c a t i o n  o f  t h e  Labora tory  Manager i s  n o t  requ i red .  P lann ing  
and p r e p a r a t i o n  s h a l l  be l e s s  e x t e n s i v e  than an a u d i t .  

Monthly s u r v e i l l a n c e  a c t i v i t i e s  s h a l l  be performed u s i n g  t h e  
f o l l o w i n g  s teps :  

e I d e n t i f y  a l l  areas o r  a c t i v i t i e s  o f  t h e  Q u a l i t y  Assurance program 
t h a t  a r e  t o  be mon i to red  o r  observed. 
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0 Prepare a monthly schedule (appendix 10.1) t o  inc lude sur-  
v e i l l a n c e  o f  each area o r  a c t i v i t y  a t  a minimum o f  tw ice  a 
year. 
the  preceeding year. 

dures, i n s t r u c t i o n s ,  and sec t ions  o f  t h e  Q u a l i t y  Assurance 
Manual. 

The schedule s h a l l  be prepared i n  t h e  l a s t  qua r te r  o f  

e Before per forming a surve i  1 lance, rev iew a1 1 appl i cab1 e proce- 

r) Observe o r  mon i to r  t h e  a c t i v i t y  o r  i t e m  of i n t e r e s t .  

0 Make appropr ia te  e n t r i e s  on t h e  Q u a l i t y  Assurance Surve i l lance 
c h e c k l i s t  (appendix 10.2). 

0 Report a l l  d e f i c i e n c i e s  t o  t h e  Laboratory  Manager upon comple- 
t i o n  of t he  surve i l lance.  

e I f  a non-conformance i s  found, n o t i f y  t h e  Laboratory Manager 
immediately. 

0 Issue a non-conformance r e p o r t  f o r  any non-conformance 
iden t  i f i ed. 

0 Follow-up on each c o r r e c t i v e  a c t i o n  and c lose-out  non- 
conformance when associated c o r r e c t i v e  a c t i o n  i s  ve r i f i ed .  

0 Main ta in  a copy o f  a l l  s u r v e i l l a n c e  records i n  
Qual i ty/Operat  i ons a u d i t  f i 7 e. 

6.2 

6.2.1 

6.2.2 

Audi t  

An aud i t  i s  a planned and documented a c t i v i t y  performed t o  determine 
by i nves t i ga t i on ,  examination, o r  eva lua t i on  o f  o b j e c t i v e  evidence 
the  adequacy o f  and compliance w i t h  es tab l i shed  procedures, i n s t r u c -  
t ions,  drawings and o the r  app l i cab le  documents, and the  e f fec-  
t iveness o f  implementation. The a u d i t  s h a l l  be performed by persons 
who are independent o f  any d i r e c t  responsi  b i  1 i ty  f o r  t he  performance 
of aud i t  a c t i v i t i e s .  

The Q u a l i t y  Assurance Coordinator s h a l l  per fo rm q u a l i t y  i n t e n s i v e  
i n t e r n a l  a u d i t s  every two months as a minimum us ing  the  f o l l o w i n g  
steps: 

0 I d e n t i f y  a l l  areas o r  a c t i v i t i e s  o f  t he  Q u a l i t y  Assurance 
progr'am t h a t  r e q u i r e  aud i t ing .  

e Prepare an a u d i t  schedule (appendix 10.3) f o r  the  calendar year  
i n  t h e  l a s t  q u a r t e r  o f  the  preceeding year. 
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0 N o t i f y  t h e  Labora tory  Manager i n  w r i t i n g  two weeks p r i o r  t o  t h e  
Make arrangements f o r  a v a i l a b i l i t y  of necessary person- aud i t .  

n e l  f o r  t h e  a u d i t .  

0 Become f a m i l i a r  w i t h  v a r i o u s  aspects of t h e  q u a l i t y  program by 
r e v i e w i n g  a u d i t  p lans,  a u d i t  r e p o r t s ,  p e r t i n e n t  procedures and 
r e q u i  rements. 

0 P r i o r  t o  t h e  a u d i t ,  prepare t h e  a u d i t  p l a n  t o  inc lude:  

- A u d i t  team members 

- Requirements 

- A c t i v i t i e s  t o  be a u d i t e d  

- Appl i cab1 e documents 

- Schedule 

- Check1 i s t s  (appendix 10.4) 

0 Dur ing t h e  p r e - a u d i t  meet ing w i t h  t h e  Laboratory  Manager, o t h e r  
l a b o r a t o r y  personnel  and a u d i t  team members, i d e n t i f y  t h e  scope 
o f  t h e  a u d i t  and t h e  planned a u d i t  agenda. 

e Conduct t h e  a u d i t  accord ing  t o  t h e  a u d i t  p l a n  u s i n g  t h e  ITAS 
System A u d i t  c h e c k l i s t  as a p p l i c a b l e  and t h e  IT/RSL l a b o r a t o r y  
s p e c i f i c  c h e c k l i s t  ( l a t e s t  e d i t i o n ) .  Make a d d i t i o n s  or probe 
areas more i n t e n s e l y  as necessary t o  s a t i s f y  t h e  a u d i t  
o b j e c t i  ves. 

0 Report  immediate ly  any s e r i o u s  f i n d i n g s  or c o n d i t i o n s  t o  t h e  
Labora tory  Manager or a p p r o p r i a t e  superv i  sor. 

0 I n i t i a t e  an A u d i t  A c t i o n  Report  (appendix 10.5) f o r  each 
f i n d i n g  no ted  d u r i n g  t h e  a u d i t .  

0 Conduct a p o s t - a u d i t  meet ing w i t h  Laboratory  Manager, o t h e r  
l a b o r a t o r y  personnel  and a u d i t  team members. Provide an over-  
view o f  f i n d i n g s ,  recommendations, and a da te  f o r  formal a u d i t  
r e p o r t  complet ion.  

0 Prepare t h e  formal  a u d i t  r e p o r t  u s i n g  t h e  format o u t l i n e d  on 
appendix 10.6. 
f i c i n g  c l a r i t y ) .  
r e p o r t .  

Be f a c t u a l ,  o r d e r l y  and b r i e f  ( w i t h o u t  s a c r i -  
A l l  members o f  t h e  a u d i t  team s h a l l  s i g n  t h e  

4 3 0 - 1 - 8 7  
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0 Prepare a u d i t  repo r t  cover l e t t e r .  

0 Issue t h e  a u d i t  repo r t  w i t h  at tached Audi t  Act ion Reports 
w i t h i n  t h i r t y  days o f  a u d i t  conc lus ion t o  the  IT/RSL Laboratory 
D i r e c t o r  and Laboratory Manager and t o  the  I T A S  Qua l i t y  
Assurance Manager. 
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6 .2 .3  

6 .2 .4  

6.2.5 

A response o f  c o r r e c t i v e  ac t i on  taken o r  a schedule f o r  c o r r e c t i v e  
ac t i on  must be issued t o  the  Q u a l i t y  Assurance Coordinator by t h e  
Laboratory Manager, o r  h i s  designee w i t h i n  
issuance of t he  a u d i t  repor t .  

t h i r t y  days of t h e  

The Qual i ty  Assurance Coordi na to r  s h a l l  f o l  low-up on aud i t  
co r rec t i ve /p reven t i ve  ac t i on  by per forming t h e  fo l l ow ing  steps: 

e Evaluate each co r rec t i ve /p reven t i  ve a c t i o n  repo r t  response f o r  
adequacy. 

e I n d i c a t e  whether response i s  s a t i s f a c t o r y  o r  un-sa t is fac to ry  
under t h e  eva lua t ion  sec t ion  o f  appendix 10.4. I f  response i s  
un-sa t is fac to ry ,  request f u r t h e r  c o r r e c t i v e  ac t i on  and i n d i c a t e  
date f o r  response. 

0 F i l e  a l l  Aud i t  Ac t ion  Reports i n  the  Qual i ty /Operat ions a u d i t  
f i l e s .  

0 Perform a fo l low-up c o r r e c t i v e  a c t i o n  a u d i t  dur ing  t h e  next 
scheduled aud i t .  Report, i n  w r i t i n g ,  f ind ings  t o  the  
Laboratory Manager and D i  rec to r .  

o Sign and date "Follow-up and F i n a l  Close-out" sec t ion  of 
appendix 10.4 when c o r r e c t i v e  a c t i o n  has been v e r i f i e d .  

Mainta in  and c o n t r o l  t h e  fo l l ow ing  a u d i t  documentation as q u a l i t y  
records : 

0 Audi t  repo r t s  

0 Audi t  a c t i o n  repo r t s  

e Completed a u d i t  p lans 

0 Check l i s ts  

0 Associated correspondence 
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9.0 

10.0 
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PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Responsibility for Inspection 

Compliance t o  this  procedure sha 
systems audits. 

Acceptance Criteria 

None 

Materi a1 Moni tori ng 

None 

Equipment Monitoring 

None 

Certification 

None 

CALCULATIONS 

None 

APPENDICES 

1 be determined by ITAS semi-annual 

000279 
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IT/Radi ol ogf cal Sciences Laboratory 

Surveillance Schedule 
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Audit Number 

APPENDIX 10.3 

YEARLY AUDIT PLAN AND SCHEDULE 

IT/Radi ological Sciences Laboratory 
Audit Plan and Schedule 

Oates 
Subject and Scope Auditor(s) Target Actual Report ’ 

I Prepared by: 0 ual i ty Assurance I Calendar Year: 

‘ I  Date Issued: 

I Date Revised: I Approved by: 

3 2 2 4  



'1 3 2 9 4  
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DATE:. 
10 
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APPENDIX 10.4 

INTERNAL AUOIT CHECKLIST 

0ufnIoNs 

IT/RAO IOLOGICAL S C I E N C E S  LABORATORY 

SHEET 1 of 

INTERNAL AUOIT C H E W L I S T  

1.0 A U D I T  SCOPE: 

2.0 A U D I T  PURPOSE: 

3.0 APPLICABLE DOCUMENTS: 

A U D I T O R ' S  COMMENTS 

I 
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AUDIT ACTION REPORT 

PAGE: 

DATE: 
1 1  

- -  

Audit  Number: 
AAR Number: 

To : T i t l e :  

Organization: 

Descr ipt ion o f  F ind ing  Dfscovered by Audf t Team: 

Signature: 
Lead Aud i to r  - Date Qual i ty Coordinator 

Complete Items 1, 2. 6 3 Withfn- Days and Return t o  Lead Auditor. 

1) Reason For  Oiscrepancy: 

2) Correct ive Ac t ion  P lan  ( Inc lud ing  Act ion t o  Prevent Recurrence): 

3) Correct ive Ac t ion  
W i l l  Be Completed By: Signature: 

Cognizant Mgr. - Date 

Evaluat ion of Proposed Correct fve Action: 

Sf gnature: 
Lead Aud i to r  - Date lTAS O A K  D i rec to r  - Oate 

Follow-Up and F i n a l  Close-Out: 

Signature: 
Lead Aud i to r  - Date ITAS O A K  D i rec tor  - Date 
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APPENDIX 10.6 

AUOIT REPORT FORMAT 
(TYPE OF A w - c m I T  NUMBER) 

1.0 OBJECTIVE 

Short paragraphs tha t  o u t l i n e  the object ives of the  audit. 

2.0 SCOPE 

A short paragraph t h a t  s ta tes  when the aud i t  was performed. who performed 
it. what areas were reviewed. and the  names o f  t he  key persons contacted. 

3.0 CONCLUSIONS 

3.1 A sentence o r  short  paragraph. separately numbered f o r  each major 
conclusion. 
o f  the aud i t  as s ta ted  i n  "1.0 OBJECTIVE". 

The conclusions sha l l  d i r e c t l y  r e l a t e  t o  the ob jec t i ve (s )  

3.2 A sentence o r  shor t  paragraph d e t a i l i n g  the  status ( i f  appl icable) of 

3.3 A short  sentence d e t a i l i n g  how many a t t r i b u t i v e  checks were made and 

correct ivefprevent ive ac t ion  o f  previous audi t S .  

how many were found t o  be nonconforming. 

4.0 OBSERVATIONS 

The fo l low ing  statement w i l l  be entered i n  t h i s  sect ion of the report :  

*An aud i t  repor t  i s  attached descr ib ing each f inding" 

Audi t  Performed By: 

Name: 

T i t l e :  

Lead Auditor: 

Name: 

Approved By: 

Name: 

T i t l e :  
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REVISION: 

1.0 

2.0 

3.0 

4.0 

4.1 

4.1.1 

4.1.2 

4.2 

4.3 

4.4 

5.0 

PAGE: 

DATE: 4-20-8/ 

< 

PURPOSE 

This procedure describes the  f i l e  s e t  up and inventory  procedures t o  
be used i n  con junc t ion  w i t h  Sect ion 12 (Records Management) o f  t h e  
ITAS QA Manual. 

SCOPE 

This procedure app l i es  t o  Perry Nuclear Power P lan t  p r o j e c t  f i l e s  a t  
Radi o l  og i  c a l  Sc i  ences Laboratory (RSL) . 

RESPONSIBILITY 

The QA Coord inator  s h a l l  be responsib le  f o r  t h e  maintenance of 
Q u a l i t y  records and f o r  superv is ion o f  t h e  f i l e  inventory. 

REFERENCES 

Requirements and Spec i f i ca t i ons  

Memo dated 10-22-86, f rom W.R. Humphries (Perry Nuclear) t o  
Cheryl Pr ince  (RSL) . 
ITAS QA Manual, Sect ion 12. 

Standards 

None 

Procedures 

None 

Other Pub1 i ca t ions  

None 

REQUIREMENTS 

None 

430.1.87 
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Perry Nuclear Power Plant 
PAGE: - NO: KSL '"l 

REVISION: DATE: 4-20-8/ 

6.0 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.2 

6.2.1 

6.2.2 

6.2.3. 

PROCEDURE 

Set -Up 

Each Report Packet (Analytical Data - category "F" in ITAS QA 
Manual, Section 12)  will consist of the Report and the sample d a t a  
sheets grouped by matrix (soi l ,  water, etc.). 

Each Report and sample group will be maintained in an  individual 
manila folder. 

The Report Packet (collection of manila folders) will be grouped in 
an accordian folder. 

Labeling 

The "F" category (Analytical Data)  will be subnumbered so t h a t  each 
Report Packet (accordian folder) will have a unique number i.e., F1, 
F2, F3, etc. 

The "F" category will be further sub-lettered so  t h a t  each Report 
and sample group will have a unique number i .e., F1A-Report, 
F1B-Soil Samples, F1C-Water Samples, etc. 

Each page in a Report or sample group will have a unique number by 
adding a page number t o  the above system. 

Example: The 1st Quarter, 1985 Report Package has been given the next 

The accordian folder would be labeled: 

available Analytical Data number, F20. 

The manila folder for the Report wou d be labe ed: 

The Reports six (6 )  pages would be marked in the upper right hand corner: 
F20A1, F20A2 .... F20A6. 

c 
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The manila f o l d e r  f o r  t h e  sediment sample group would be labeled: 

The i n d i v i d u a l  data pages would be marked i n  t h e  upper r i g h t  hand corner:  
F20B1, F20B2, etc.  

6.3 Inven to ry  

6.3.1 Each page w i l l  be marked w i t h  i t s  unique page number, as descr ibed 
i n  paragraph B above. 

6.3.2 An inventory  sheet (see appendix 10.1) w i l l  be s tap led  t o  t h e  out -  
s ide  o f  each accordian f o l d e r  (Report Packet). 

6.3.3 The inventory  sheet i s  i n  a d d i t i o n  t o  t h e  P r o j e c t  F i l e  Index (as per  
ITAS QA Manual, Sect ion 12). 

6.3.4 A copy o f  t h e  i nven to ry  sheet, signed by the  QA Coordinator w i l l  be 
shipped w i t h  each Report Packet (accordian f o l d e r )  when f i l e s  are 
t r a n s f e r r e d  t o  Per ry  Nuclear. 
Nuclear, should be requested. Complete " F i l e  Trans fer  Procedures" 

Receipt  acknowledgement by Perry  

a r e  given i n  Perry  Nuclear Standard Operat ional  Procedure number 
RSL-702. 

7.0 

5.0 

3.1 

3.1.1 

3.2 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

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

The QA Coordinator s h a l l  review a l l  data packages before s i g n i n g  
i nven to ry  sheet f o r  t rans fer .  

Acceptance C r i t e r i a  

None 
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8.3 

8.4 

8.5 

9.0 

10.0 

Mate r ia l  Mon i to r ing  

None 

Equipment Moni t o r i n q  

None 

Cert i f i c a t i o n  

None 

CALCULATIONS 

None 

APPENDICES 
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APPENDIX 10.1 

PERRY NUCLEAR POWER PLANT 

REPORT PACKET INVENTORY 

Report Packet No.: 

Sampling Event: 

T ransfer  Signature:- 
OC Coordinator 

DESCRIPTION 
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1.0 

2.0 

3.0 

3.1 

3.2 

4.0 

4 .1  

4.1.1 

4.1.2 

4 .1 .3  

4 .2  

4 .3  

4.4 

PURPOSE 

This procedure descr ibes t h e  requ 
records from Radi o l  og i  c a l  Sci  ence 

SCOPE 

rements f o r  t r a n s f e r  o f  a n a l y t i c a l  
Laboratory  (RSL) t o  customer. 

This procedure app l i es  t o  Perry  Nuclear Power P lan t  (PNPP) records 
generated by RSL. 

RESPONSIBILITY 

The QA coord ina tor  s h a l l  be respons ib le  f o r  t h e  i d e n t i f i c a t i o n  of 
records t o  be t rans fer red ,  superv is ion  o f  t h e  prepara t ion  of records 
f o r  t rans fe r ,  documentation o f  t r a n s f e r ,  and customer n o t i f i c a t i o n  
of t rans fe r .  

The personnel per forming these a c t i v i t i e s  a re  responsib le  f o r  p re-  
pa r ing  t r a n s f e r  shipments according t o  t h i s  procedure. 

REFERENCES 

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

Memo dated 10-22-85, from W.R. Humphries (PNPP) t o  Chery 
(RSL). 

I T A S  Qual i t y  Assurance Manual . 
ITAS-RSL Q u a l i t y  Assurance Manual, Laboratory. 

Standards 

None 

Procedures 

None 

Other Pub l i ca t i ons  

Pr ince  

None 
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5.0 REQUIREMENTS 

None 

6.0 PROCEDURE 

6.1 Records 

6.1.1 Transfer the original laboratory d a t a  package for  each sample and 
retain a copy of each document. 

6.1.2 Group records t o  include the report submitted and a l l  sample data 
sheets i n  the order i n  which they are included in the report. 

6.1.3 Records t o  be included i n  a single shipment will be determined by 
d a t a  sheet format. 
ferred together except where a single report may have a combination 
of forms. 

Only those of the same format will be trans- 

6.1.4 Include in the data package the laboratory shee t ( s ) ,  gamma scan 
print-out, where applicable, and laboratory work order, when 
applicable. 

6.1.5 Check to  be sure record packets and the content of each has been 
numbered sequentially. 
shipping tape. 

P u t  in to  sturdy f i l e  boxes and secure w i t h  

6.1.6 Do not  t ransfer  correspondence and contractual documents, b u t  retain 
i n  c l ient  f i l e .  

6.2 Frequency of Transfer 

6.2.1 Original documents will be transferred in monthly shipments until  
a l l  records have been shipped. Thereafter, a monthly shipment wi1.1 
be sent which will include only those samples reported in the pre- 
vious month .  

6.2.2 Do not send a shipment unt i l  verification of receipt f o r  the pre- 
vious shipment has been received by RSL. 

6.3 Receipt Documentat i on 

6.3.1 Include a cover l e t t e r  and a copy of each inventory sheet in each 
transfer shipment. 
a n d  another copy of each inventory sheet associated with shipment. 
Maintain a copy of each i n  the  c l i e n t ' s  f i l e .  

Under separate cover, send a notification l e t t e r  
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The RSL Q.A. Coordinator w i l l  n o t i f y  the  Supervisor o f  Admin is t ra-  
t i v e  Records U n i t  a t  PNPP the  day the  shipment i s  sent. 

Upon a r r i v a l  of t he  shipment, a PNPP representa t ive  w i l l  n o t i f y  t h e  
RSL Q.A. Coordinator o f  rece ip t .  

Upon rece iDt  and v e r i f i c a t i o n  o f  t r a n s f e r r e d  documents, one copy of ~~ 

each inventory  sheet w i l l  be s igned by respons 
conf i rmat ion  o f  r e c e i p t  and re tu rned t o  IT/RSL 
wi th in  5 working days. 

Mode o f  Transfer 

Ship records by commercial cou r ie r ,  one day de 
t r a c e r  numbers. Ship records to :  

Admin i s t ra t i ve  Records U n i t  
Perry  Nuclear Power P lan t  

10 North Center Road 
Perry,  Ohio 44081 

W-160 

PRECISION AND ACCURACY 

None 

OUALITY ASSURANCE PROVISIONS 

b l e  person a t  PNPP as 
Q.A. Coord inator  

i very and requ i  rement 

Respons ib i l i t y  f o r  Inspec t ion  

The Q.A. Coordinator s h a l l  mon i to r  p repara t ion  of each shipment t o  
assure t h e  a c t i v i t i e s  a re  i n  accordance w i t h  t h i s  procedure. 

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  

None 
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Records REVISION: 
0 

NO : PAGE: 
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DATE: 
4-2 1-87 

1.0 

2.0 

3.0 

4.0 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

4.1.5 

4.2 

PURPOSE 

This procedure es tab l i shes  s torage requirements f o r  t h e  maintenance, 
p reserva t ion  and p r o t e c t i o n  o f  q u a l i t y  assurance records. 

SCOPE 

This procedure app l i es  t o  a l l  records t h a t  p rov ide  documentary e v i -  
dence o f  q u a l i t y  as r e l a t e d  t o  IT/RSL's o v e r a l l  performance and 
operat ion.  I n  add i t i on ,  any p r o j e c t  s p e c i f i c  records which a re  
c o n t r a c t u a l l y  designated as q u a l i t y  assurance records s h a l l  be 
s to red  pe r  t h i s  procedure u n t i l  they  are t r a n s f e r r e d  t o  t h e  customer 
o r des t r oy ed . 

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  Q u a l i t y  Assurance S t a f f  t o  f o l l o w  
t h i s  procedure when s t o r i n g  and c o n t r o l  1 i ng a1 1 qual i ty  assurance 
records. 

REFERENCES 

Requi rements and Speci f i c a t i  ons 

ITAS Qual i ty Assurance Manual. 

ITAS-RSL Qual i ty  Assurance Manual, Laboratory Spec i f i c  Attachment. 

" 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  ed i t i on ) .  

"Requirements f a r  Co l l ec t i on ,  Storage, and Maintenance o f  Q u a l i t y  
Assurance Records f o r  Nuclear Power Plants" ,  ANSI  N 45.2.9 
(1 a tes t  ed i  t i  on). 

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 i ng  Programs (Normal Operat ions)  - 
E f f l u e n t  Streams and t h e  Environment. 

Requi rements 

None 
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4.4 

4.4.1 

5.0 

5.1 

5.2 

5.3 

6.0 

5.1 

6.1.1 

6.1.2 

PAGE: 2 

DATE: 4- 2 1 - 8 7 

No: RSL-703 
REVISION: 

Procedures 

None 

Other Pub l i ca t i ons  

"Es tab l i sh ing  a Q u a l i t y  Assurance Program f o r  A n a l y t i c a l  Chemistry 
Laborator ies W i t h i n  t h e  Nuclear Indust ry" ,  Annual Book o f  ASTM 
Standards, Vol. 12, C1009-83. 

REOUIREMENTS 

Equipment 

None 

Yater i  a1 s 

None 

Reagents 

None 

PROCEDURE 

Storage F a c i l i t y  

I n  general, t h e  records s torage f a c i l i t i e s  s h a l l  p rov ide  a s u i t a b l e  
environment t o  min imize t h e  r i s k  o f  damage o r  d e s t r u c t i o n  from: 

0 natura l  d i s a s t e r  such as f i r e s ,  f loods  o r  winds; 

0 environmental cond i t i ons  such as temperature and humid i ty  
extremes ; 

o i n f e s t a t i o n  f rom rodents and insects .  

Dual f a c i l i t i e s  s h a l l  be used f o r  record s to rage a t  IT/RSL. The 
f a c i l i t i e s  s h a l l  be s u f f i c i e n t l y  remote f rom each o the r  t o  prevent 
t h e  p o s i b i l i t y  o f  exposure t o  the  same hazard. 
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NO : TITLE: PAGE: 

3 Storage and Maintenance o f  

6.2 

6.2.1 

6.2.2 

6 .3  

6.3.1 

6 .4  

6.4.1 

6.4.2 

6.4.3 

6.4.4 

RSL-703 

F i l i n g  System 

See Sect ion No. 12.0 o f  ITAS-RSL Q u a l i t y  Assurance Manual Laboratory  
S p e c i f i c  Attachment f o r  a d e s c r i p t i o n  o f  the  f i l i n g  system used a t  
IT/RSL . 

Records 

Dup l ica te  f i l e s  s h a l l  be s e t  up and maintained us ing  t h e  r e q u i r e -  
ments of  t h i s  procedure. 

REVISION: DATE: 
4-21-87 0 

Record Receiv ing and Cont ro l  

The Q u a l i t y  Assurance S t a f f  s h a l l  be responsible f o r  t h e  r e c e i v i n g  
and c o n t r o l  o f  a l l  Q u a l i t y  Assurance Records. R e s p o n s i b i l i t i e s  
s h a l l  i nc lude  t h e  f o l l o w i n g :  

e Set up new p r o j e c t  index and f i l e s .  

0 Add new records t o  e x i s t i n g  f i l e s .  (Or ig ina l  records s h a l l  be 
placed i n  master f i l e  and copies o f  o r i g i n a l  records s h a l l  be 
placed i n  d u p l i c a t e  f i l e . )  

Withdraw records from master f i l e  as requested by l abo ra to ry  
personnel and r e t u r n  records t o  f i l e .  

0 Main ta in  record  c o n t r o l  w i t h  the  use of master s ign-ou t  sheet 
t o  i n d i c a t e :  

- Pro jec t  f rom which f i l e  i s  removed - F i l e  category - Date and person t a k i n g  f i l e  
- Return da te  t o  f i l e  system 

0 Lock a l l  f i l e  cab ine ts  when leav ing  IT/RSL f a c i l i t i e s .  

Record Reten t ion  

Q u a l i t y  Assurance records s h a l l  be c l a s s i f i e d  as " L i f e t i m e "  o r  ' 

"Non-Permanent" records f o r  t h e  purpose o f  r e t e n t i  on. (See Sect i on 
12.5 o f  t h e  IJAS-RSL Q u a l i t y  Assurance Manual, Laboratory Spec i f i c  
Attachment f o r  t h e  l i s t  and complete desc r ip t i on  o f  records under 
t h e  two c l a s s i f i c a t i o n s . )  

Mark record index w i t h  t h e  c l a s s i f i c a t i o n  of each f i l e .  

Ma in ta in  " L i f e t i m e "  records f o r  t h e  l i f e t i m e  o f  the  p r o j e c t  
( L i f e t i m e  o f  p l a n t  f o r  nuc lear  power p lan ts ) .  

Mai n t a i  n "Non-Permanent" records f o r  seven years o r  u n t i  1 appl i cab1 e 
regu la to ry  o r  customer 's con t rac tua l  requirements a re  s a t i s f i e d .  
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6.5.1 

6.5.2 

6.5.3 

7 .0  

8.0 

8.1 

8.1.1 

8.2 

8.3 

Record Trans fer  

The t r a n s f e r  o f  " L i f e t i m e "  records s h a l l  take  p lace  upon request o f  
t h e  customer o r  a t  t h e  end of t he  cont rac t  per iod.  

The Q u a l i t y  Assurance Coord inator  s h a l l  contact  t h e  customer and 
develop a procedure f o r  t h e  records t rans fe r  t o  i n c l u d e  as a 
minimum: 

0 Records grouping 

0 Packaging requ i  rements 

0 Frequency o f  t r a n s f e r  

0 Receipt  documentation 

0 Mode o f  t r a n s f e r  

o Customer contac t  

The Q u a l i t y  Assurance Coord inator  s h a l l  review t h e  r e t e n t i o n  p e r i o d  
f o r  adequacy be fore  des t roy ing  any "Non-Permanent" records. 

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 nspec t i on  

Compliance t o  t h i s  procedure by IT/RSL personnel s h a l l  be determined b 
t h e  I T A S  semi -annual systems aud i t .  

Acceptance C r i t e r i a  

None 

Mater i  a1 Moni t o r i  ng 

None 
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Equipment Mon i to r i ng  

None 
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Records 

CALCULATIONS 

None 
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PURPOSE 

This  procedure prov ides i n s t r u c t i o n s  f o r  general glassware c lean ing  
and requirements f o r  t h e  maintenance of labora tory  f a c i l i t i e s  t o  
ensure t h e  performance o f  a n a l y t i c a l  work i n  an e f f i c i e n t ,  accurate,  
p rec i se  and sa fe  manner. 

SCOPE 

This procedure app l i es  t o  the  c lean ing  o f  a1 1 washable l abo ra to ry  
apparatus. This  procedure should be fo l lowed unless i n s t r u c t i o n s  
f o r  glassware c lean ing  are prov ided i n  a s p e c i f i c  labora tory  analy-  
s i s  procedure. 

Requirements f o r  housekeeping apply t o  labora tory  areas where analy-  
t i c a l  work i s  performed and sample s torage and handl ing areas. 

RESPONSIBILITY 

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  Laboratory Manager t o  ensure t h a t  
t h i s  procedure i s  fo l lowed du r ing  t h e  c lean ing  o f  a l l  glassware and 
t h e  c lean ing  and maintenance o f  1 aboratory  areas where a n a l y t i c a l  
work i s  performed and where samples are  s to red  and handled. 

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  Hea l th  Physics Supervisor t o  ensure 
t h a t  j a n i t o r i a l  d u t i e s  are performed as required. 

It i s  the  r e s p o n s i b i l i t y  o f  a l l  l abo ra to ry  personnel t o  ensure t h a t  
l a b  work areas are  kept  c lean and o r d e r l y  on a rou t i ne  basis.  

REFERENCES 

Requirements and Spec i f i ca t i ons  

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 

430.1-8: 
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4.3 

4.4 

4.4.1 

5.0 

5.1 

5.1.1 

5.2 

5.2.1 

5.3 

5.3.1 

6.0 

6.1 

6.1.1 

6.1.2 

5.1.3 

i.1.4 

Procedures 

None 

Other Publications 

Standard Methods f o r  t he  Examination of Water and Wastewater, APHA, 
Washington, D.C. ( l a t e s t  edi t ion) .  

REQUIREMENTS 

Eauioment 

Laboratory s i n k  and/or laboratory dishwasher 

Materi a1 s 

Brushes, towels, etc. 

Reagents 

Commercial detergent and/or l iquid cleaner f o r  laboratory use such 
as  b u t  not l imited t o :  

a )  Liqui-Nox 
b )  Sparkleen 
c )  Radi acwash 

PROCEDURE 

G1 assware C1 eani ng 

Rinse glassware thoroughly w i t h  tap water immediately a f t e r  use. 

Soak soi led glassware i n  a solution of hot water and a commercial 
detergent spec i f i ca l ly  formulated f o r  laboratory use. Amount of 
detergent and soak time shal l  be based on detergent manufacturer's 
instruct ions.  

Scrub glassware thoroughly w i t h  brushes. 
materi a1 s. 

Never use abrasive 

Rinse thoroughly w i t h  running tap water followed by thorough r inse  
with demineralized water. 
room temperature. 

Invert ,  allow t o  drain and a i r  dry a t  
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6.1.5 

6.1.6 

6 .2  

6.2.1 

6.2.2 

6.2.3 

6.2.4 

7.0 

8.0 

8.1 

8.1.1 

6.1.2 

Inspect glassware for  remaining residue. 
rewash using steps 6.1 .2  t h r o u g h  6.1.4.  
some glassware, etc. i n  acid solutions. 
gory will be identified as a case-by-case basis and noted i n  the 
i n d i v i d u a l  procedure where possible. 

I f  glassware i s  not clean 
I t  may be necessary t o  soak 
Items f a l l i n g  i n  th i s  cate- 

If  glassware becomes cracked, etched or cannot be cleaned, check 
w i t h  Laboratory Manager, or his designee, before using. 

Housekeeping 

The Laboratory Manager, or his designee, shall post a monthly 
checklist (appendix 10.1) i n  a conspicuous location i n  the 
1 aboratory. 

The Laboratory Manager, or  his designee, shall make weekly assign- 
ments t o  selected laboratory technicians for the required routine 
clean u p  and maintenance of specified work areas. 

Each technician shall be responsible for keeping his/her own work 
area clean and orderly. 

Each technician shall n o t i f y  the Laboratory Manager of any items or 
equipment which need repair or routine maintenance performed. 

PRECISION AND ACCURACY 

None 

OUALITY ASSURANCE PROVISIONS 

Responsibility for Inspection 

The Q u a l i t y  Assurance staff shall perform periodic surveillances t o  
determine compliance t o  this  procedure by laboratory personnel. 

The Q u a l i t y  Assurance staff shall main ta in  Monthly Housekeeping 
Checklists i n  the Q u a l i t y  Assurance f i l e  as a quality-related 
document. 
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8.2 Acceptance C r i t e r i a  
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c r i t e r i a :  

6 . 1.5 

6.1.6 Broken, cracked o r  d i r t y  glassware 

C1 ean g l  assware 

PAGE: 
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8.4 

8.5 

9.0 

10.0 

Mater i  a1 Mon i to r i ng  

None 

Equipment Moni t o r i n q  

None 

Cer t  i f i c a t i  on 

None 

CALCULATIONS 

None 

APPENDICES 
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Checking Laboratory Measuri ng 
and Test Equipment 

1.0 

2.0 

3.0 

3.1 

3.2 

3 . 3  

3.4 

4.0 

4.1 

PURPOSE 

This procedure provides methods for checking the quality of standard 
1 aboratory measuring and t es t  equipment. 

SCOPE 

T h i s  procedure applies t o  a l l  analytical balances, all t o p  l o a d i n g  
balances, and a l l  autopipettes and glass pipettes used i n  c r i t i ca l  
steps of laboratory procedures. Critical steps f o r  pipette and 
autopipette use are defined as those measurements of volume for 
which an absolute volume of l i q u i d  must be measured w i t h i n  two per- 
cent of the nominal value of pipette delivery. This procedure does 
not  apply t o  measuring equipment used for delivery of approximate 
volumes nor does i t  apply t o  adjustable autopipettes. 

RESPONSIBILITY 

I t  is the responsibility of the Laboratory Manager, o r  his designee, 
t o  ensure t h a t  th is  procedure i s  followed during q u a l i t y  control 
checks of standard laboratory equipment. 

I t  is the responsiblity of the Laboratory Manager, or his designee, 
t o  delegate the performance of this  procedure t o  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. 

The Quality Assurance staff  shall also set  control limits for 
vari ous balances and pipettes. 

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 
designee. The technician is responsible f o r  recording results o f .  
measurements i n  the record books for  balance and pipette checks and 
for adhering t o  the schedule for these q u a l i t y  control checks. 

REFERENCES 

Requirements and Specifications 

4 

430. '  87 
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4.1.1 

4.1.2 

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 

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 Mater i  a1 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 ing  R a d i o a c t i v i t y  i n  t h e  Environs of 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 u e n t  Streams and t h e  Environment. 

“Ouali t v  Assurance Proqram Requirements f o r  Nuclear F a c i l i t i e s ” ,  
ANSI/AShE NQA-1 ( l a t e s t  ed i t i on ) .  

ITAS Qual i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual, 

Standards 

None 

Procedures 

None 

Other Pub l i ca t i ons  

None 

REQUIREMENTS 

Equipment 

6a l  ances 

Pipet tes 

Au top i pet  t es 

Thermometer 

Standard Weigh-s p ro tec ted  from du 

Laboratory Speci f i c Attachment. 

t d f i n g e r p r i  t s  

@@@3rn 
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5.2 

5.2.1 

5.3 

5.3.1 

6.0 

6.1 

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 .3  

6.3.1 

6.3.2 

6 .3 .3  

Materi a1 s 

Stainless steel planchet protected from dust and fingerprints 

-- 

Reagents 

Deionized water equilibrated t o  room temperature 

PROCEDURE 

Daily Check for Balances 

Zero the balance according t o  manufacturer's instructions. 

Weigh the standard weights designated for the purpose f o r  t h a t  
i n d i v i d u a l  balance. 

Record the weights i n  the balance logbook and p lo t  the p o i n t  on the 
control chart. 

Report any value f a l l i n g  outside the control limits as noted i n  the 
logbook t o  the Laboratory Manager, o r  his designee. 

Monthly Check for Balances 

Zero the balance according t o  manufacturer's instructions. 

Weigh standard weights according t o  the schedule i n  the logbook. 
Zero the balance between wei g h i  ngs. 

Record the weights i n  the balance logbook and p l o t  the values on contr 
charts. 

Report any values which f a l l  outside the control limits t o  the 
Laboratory Manager, o r  his designee. 
necessary, appropriate IT/RSL form shall be attached t o  the balance (SI  
appendix 10.1) .  

I f  maintenance i s  found t o  be 

Annua l  Check for Glass Pipettes 

Wash the pipette and rinse i t  w i t h  deionized water which has been 
equilibrated t o  room temperature. 

F i l l  the pipette t o  the mark w i t h  room temperature deionized water 
and dispense the water i n t o  a tared container. 

Record the weight of the deionized water and the room temperature i n  
the pipette logbook. 

W@3-Z2 
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6.3.4 

6.3.5 

'6.4 

6.4.1 

6.4.2 

6.4.3 

6.4.4 

6.4.5 

6.4.6 

7.0 

7.1 

8.0 

8.1 

8.1.1 

8.1.2 

6.2 

6.2.1 

If the value fa l l s  outside the control limits recorded in the 
pipette logbook, report i t  t o  the Laboratory Manager, o r  his 
des i gnee. 

Inspect the pipette for chips o r  cracks. 
destroy the pipette and note this i n  the logbook. 

Monthly Check for Autopipettes 

Place an unused t i p  on the autopipette. 

Depress the plunger twice t o  free the movement. 

Fil l  the pipette w i t h  room temperature deionized water. 

Pipette the water i n t o  a tared container and obtain i t s  weight. 

Record the weight and room temperature i n  the pipette logbook. 

If the weight fa l l s  outside the control limits recorded in the log- 
book, contact the Laboratory Manager, o r  his designee. 

I f  any are observed, 

PRECISION AND ACCURACY 

The precision and accuracy of each piece of measuring and tes t  
equipment is  set  by the Quality Assurance s t a f f .  

QUALITY ASSURANCE PROVISIONS 

Responsibility for Inspection 

I t  is the responsibility of the technician t o  inspect d a t a  t o  ascer- 
ta in  t h a t  i t  f a l l s  within control limits and t o  inspect balances and 
pipettes for  obvious changes o r  problems. 

I t  i s  the responsibility of the Quality Assurance s taff  to  inspect 
logbooks regularly for trends i n  d a t a  .and f o r  completeness. 

Acceptance Criteria 

Acceptance cr i ter ia  ' f o r  the tes t s  contained herein are specified i n  
the individual logbooks as control limits. 

430 1.87 
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8.2.2 The c o n t r o l  l i m i t s  are twice t h e  ca l cu la ted  standard dev ia t i on  f o r  a 
s e t  o f  t e n  r e p l i c a t e  measurements. I f  the  manufacturer s p e c i f i e s  
expected standard dev iat ions,  tw ice  these values may be used as 
c o n t r o l  l i m i t s  i f  they prove t o  be r e a l i s t i c  and s u i t a b l e  a f t e r  a 
pe r iod  of tes t ing .  
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8.3 

8.4 

8.5 

9.0 

10.0 

Mate r ia l  Mon i to r ing  

None 

Equipment Moni t o r i  n q  

None 

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

None 

CALCULATIONS 

None 
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APPENDIX 10.1 

Nonconforming Item Tag 

C A U T I O N  

NONCONFORMING TAG 

Affected I t e m :  

I.D. No.: 
Descr ip t ion o f  Nonconformance: 

- Work may continue w i t h  t h i s  i tem 

subject  t o  the fo l l ow ing  l i m i t a t i o n s :  

__I_ Work may not proceed w i t h  t h i s  

i t em u n t i l  the d i spos i t i on  o f  t he  

nonconformance. 

Signature Date 
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PURPOSE 

This procedure provides the training and qualification requirements 
for radioanalytical laboratory technicians. Additionally, i t  
provides the method f o r  in i t ia l ly ,  and periodically thereafter,  
determi ni ng  the 1 abora tory  technician's abi 1 i t y  t o  perform the ana- 
lytical  and counting procedures used by the laboratory and t o  pro- 
duce results consistent with the quality assurance program 
requirements. 

SCOPE 

This procedure applies t o  a l l  IT/RSL laboratory employees performing 
analyses and usi ng  count i ng equipment . 

RESPONSIBILITY 

I t  i s  the responsibility of the Laboratory Manager, or his designee, 
t o  ensure t h a t  the training and qualification program outlined in 
this  procedure i s  followed and t h a t  the training and qualification 
d a t a  are current and documented t o  certify t h a t  the technicians per- 
forming quality related work are properly qualified. 

I t  i s  the responsibility of the technicians t o  remain aware of the 
procedures which they are qualified on, the qualification dates, and 
perform only those procedures on which they are qualified unless 
directed by the Laboratory Manager, or his designee. 

REFERENCES 

Requirements and Specifications 

ITAS Qual i t y  Assurance Manual. 

ITAS-RSL Q u a l i t y  Assurance Manual Laboratory Specific Attachment. 

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.15, Quality 
Assurance for Radi o logi  cal Moni tori ng Programs (Normal Operations) - 
Effluent Streams and the Environment. 

"Quality Assurance Program Requirements for Nuclear Faci l i t ies" ,  
ANSI/ASME NQA-1  ( l a t e s t  edition). 
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0 - -  
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4.3 

4.4 

4.4.1 

4.4.2 

4.4.3 

5.0 

5.1 

5.2 

5.3 

6.0 

6.1 

6.1.1 

6.1.2 

Standards 

None 

Procedures 

None 

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

" T r a i n i n g  and Q u a l i f i c a t i o n  o f  Radiochemical Labora tory  Ana lys ts " ,  
Labora tory  Serv ices  A d m i n i s t r a t i v e  Procedure, LSAP-0005, 
R a d i o l o g i c a l  H e a l t h  S t a f f ,  Tennessee Val 1 ey A u t h o r i t y .  

" 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  t h e  Nuc lear  I n d u s t r y " ,  Annual Book o f  ASTM 
Standards, VoJ. 12, C1009-83. 

"Handbook f o r  A n a l y t i c a l  Qual  i ty  Cont ro 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 

None 

M a t e r i  a1 s 

None 

Reagents 

None 

PROCEDURE 

T r a i n i n g  Requirements f o r  A n a l y t i c a l  Procedures 

The t e c h n i  c i  an t r a i n e e  ( r e f  e r r e d  t o  as t r a i  nee) s h a l l  become fami - 
l i a r  w i t h  t h e  procedure(s )  and observe exper ienced personnel .  

The t r a i n e e  s h a l l  r e c e i v e  one-on-one i n s t r u c t i o n  f rom t h e  Labora tory  
Manager, o r  h i s  designee. 
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DATE: 

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 

The t r a i n e e  s h a l l  per form the  ana lys i s  o f  sp ike  samples under t h e  
c lose  superv is ion  o f  an experienced techn ic ian  designated by the  
Laboratory Manager, or h i s  designee. 

The t r a i n e e  may per form t h e  ana lys i s  independently when t h e  r e s u l t s  
f o r  sp iked samples are c o n s i s t e n t l y  w i t h i n  two standard dev ia t i ons  
o f  the sp ike  known value, however, t he  t r a i n e e ' s  work must be 
checked f requen t l y  by a q u a l i f i e d  technic ian.  

The Laboratory Manager may qual i fy the  t r a i  nee f o r  independent p ro-  
cedural  work when s u f f i c i e n t  demonstrat ion o f  working knowledge of 
t h e  procedure i s  achieved through observat ion and ana lys i s  o f  sp i ke  
sampl es . 
The Laboratory Manager, or h i s  designee, s h a l l  p rov ide  r e t r a i n i n g  
when : . 

A. a techn ic ian  requests r e t r a i n i n g ;  

R .  a techn ic ians ' s  r e s u l t s  f o r  spiked samples f a l l  c o n s i s t e n t l y  
ou ts ide  t h r e e  standard dev ia t i ons  of t h e  known value f o r  t h e  
spikes;  

C. a t e c h n i c i a n  does no t  per form t h e  ana lys i s  f o r  one year. 

Re t ra in ing  s h a l l ,  a t  a minimum, i nc lude  i n s t r u c t i o n  on t h e  procedure 
and a se r ies  o f  t h ree  sp ike  samples analyzed by t h e  techn ic ian  f o r  
which t h e  r e s u l t  must f a l l  w i t h i n  two standard dev ia t i ons  of t he  
known value of t h e  sp iked samples. 

T ra in ing  Requirements f o r  Count ing Procedures 

The t r a i n e e  s h a l l  observe experienced personnel and become f a m i l i a r  
w i t h  the  procedure. 

The t r a i n e e  s h a l l  rece ive  one-on-one i n s t r u c t i o n  f r o m  t h e  Laboratory  
Manager, or h i s  designee. 

The t r a i n e e  s h a l l  per form opera t i on  o f  equipment under c l o s e  super- 
v i s i o n  o f  t h e  Laboratory  Manager, o r  h i s  designee. 

The t r a i n e e  may then per form independent count ing,  bu t  h i s / h e r  work 
must be checked f requen t l y  by a q u a l i f i e d  technic ian.  

The Laboratory  Manager may q u a l i f y  t h e  t r a i n e e  f o r  independent 
count ing when s u f f i c i e n t  demonstrat ion o f  a working knowledge of t h e  
procedure i s  achieved. 
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6.3.1 

6.3.2 

6.3.3 
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6.4.1 

6.4.2 

6.5 

6.5.1 

6.5.2 

1 The Laboratory Manager, o r  h i s  designee, s h a l l  p rov ide  r e t r a i n i n g  
when: 

A. a techn ic ian  requests r e t r a i n i n g ;  

B. departure f rom t h e  procedure i s  i d e n t i f i e d ;  

C. a techn ic ian  does no t  perform count ing  a c t i v i t y  f o r  one 
year. 

Ret ra in ing  s h a l l ,  a t  a minimum, i nc lude  i n s t r u c t i o n  on t h e  procedure 
and operat ion o f  equipment under c lose  superv is ion.  

Documentation o f  Employee T r a i n i n g  

When a t r a i n e e  has q u a l i f i e d  f o r  independent procedural  work, t h e  
Laboratory Manager s h a l l  n o t i f y  t h e  Q u a l i t y  Assurance s t a f f  by 
completing t h e  "Laboratory Personnel Q u a l i f i c a t i o n "  form 
(appendix 10.1). 

The Q u a l i t y  Assurance s t a f f  s h a l l  update t h e  techn ic ian  q u a l i f i c a -  
t i o n  record mainta ined by t h e  Q u a l i t y  Assurance s t a f f .  
updated, copies s h a l l  be d i s t r i b u t e d  t o  t h e  techn ic ian  and t h e  
Laboratory Manager. 

Once 

Laboratory group t r a i  n i  ng, s a f e t y  t r a i  n i  nq and' QA t r a i n i n g  s h a l l  be 
documented by attendees s i g n i n g  an at tendance record  sheet (Appendix 
10.2). 

Requirements fo r  P e r i o d i c  R e q u a l i f i c a t i o n  

Per iod ic  r e q u a l i f i c a t i o n  o f  l abo ra to ry  techn ic ians  i s  based on t h e  
r e s u l t s  obta ined from running: 

A. r o u t i n e  i n t e r n a l  known sp ike  samples; 

B. i n t e r n a l  b l i n d  sp i ke  samples; 

C. i n t e r l a b o r a t o r y  cross-check samples. 

Requa l i f i ca t i on  of a l abo ra to ry  techn ic ian  s h a l l  be performed w i th in  
one year o f  t h e i r  q u a l i f i c a t i o n  date. 
s h a l l  n o t i f y  t h e  Laboratory  Manager of any l abo ra to ry  techn ic ian  
whose q u a l i f i c a t i o n  i s  w i t h i n  30 days o f  e x p i r a t i o n  on any 
p rocedu re. 

The Q u a l i t y  Assurance s t a f f  

Records Maintenance 

The Q u a l i t y  Assurance s t a f f  s h a l l  ma in ta in  a l l  t r a i n i n g  records and 
prov ide t h e  Laboratory  Manager w i t h  a cu r ren t  l i s t  of q u a l i f i e d  
technic ians. 

Copies o f  a l l  t r a i n i n g  records s h a l l  be maintained i n  a t r a i n i n g  f i l e  
and i n  each i n d i v i d u a l s  t r a i n i n g  f i l e .  @@@320 
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7.0 

8.0 

8.1 

8.1.1 

8.2 

8.2.1 

8.3 

8.4 

8.5 

9.0 

10.0 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Respons ib i l i t y  f o r  Inspec t ion  

It i s  the  r e s p o n s i b i l i t y  o f  t h e  Q u a l i t y  Assurance s t a f f  t o  ma in ta in  
documentation o f  employee t r a i n i n g  and rev iew q u a l i f i c a t i o n  data quar-  
t e r l y  t o  p rov ide  a summary t h a t  may be used by t h e  Laboratory 
Manager t o  assess techn ic ian ' s  performance. 

Acceptance C r i t e r i a  

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

6.1.6 R e t r a i n i n g  requirements 

6.2.6 Re t ra in ing  requirements 

6.4.1 Requali f i c a t i o n  requ i  rements 

Mater i  a1 Moni t o r i  ng 

None 

Equipment Mon i to r i ng  

None 

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

None 

CALCULATIONS 

None 

APPENDICES 

A Y ,  1 a: 
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is qualfffed to perform the following procedures or activities as described in 

IT/RA procedures. 
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4.1.2 

4.1.3 

4.1.4 

4.2 

4.3 
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PURPOSE 

This  procedure prov ides t h e  requirements f o r  new employee o r i e n -  
t a t i o n  and i n d o c t r i n a t i o n  t o  t h e  IT/RSL Q u a l i t y  Assurance Program as 
we l l  as associated documentation requirements. 

SCOPE 

This  procedure app l i es  t o  t h e  Q.A. Program o r i e n t a t i o n  and i n d o c t r i -  
na t i on  o f  a l l  personnel h i r e d  a t  IT/RSL whose jobs are  o f  a tech-  
n i c a l  and/or managerial na ture  and a f f e c t  t h e  q u a l i t y  of r e s u l t s  
produced and reported. 

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  Q u a l i t y  Assurance Coord inator  t o  
f o l l o w  t h i s  procedure when per forming new employee Q.A. o r i e n t a t i o n  
and t r a i n i n g  and t h e  documentation of these a c t i v i t i e s .  

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  personnel o f f i c e  t o  i n fo rm t h e  Q.A. 
Coordinator o f  t h e  h i r e  o f  any new employee a t  IT/RSL. 

REFERENCES 

Requirements and Spec i f i ca t i ons  

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. 

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. 

" 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  ed i t i on ) .  

Standards 

None 

Procedures 

None 



TITLE: NO : 
Q.A. Orientation of New Employees - 

REVISION: 

r 
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4.4.1 "Training and Qualification of Radiochemical Laboratory Analysts", 
Laboratory Services Administrative Procedure, LSAP-0005, 
Radiological Health S t a f f ,  Tennessee Valley Authority. 

PAGE: 
7 

DATE: 

4.4.2 "Establishing a Qual i ty  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. 

4.4.3 "Handbook f o r  Analytical Qual i ty  Control i n  Radioanalytica 
Laboratories" , L .G. Kani pe, EPA-600/7-77-088, Augus t  1977. 

5.0 

6.0 

6.1 

6.2 

6.3 

REQUIREMENTS 

None 

PROCEDURES 

The personnel o f f i c e  shal l  not i fy  the Q.A. Coordinator w i t h i n  seven 
days of new employee's report-to-work date. 
include: 

Information s h a l l  

cb Employee's name, 

e Job t i t l e ,  

Date of hire, 

0 Report-to-work date. 

Q.A. Coordinator sha l l  ident i fy  ITAS-RSL & ITAS Qual i ty  Assurance 
Manual sec t ions  and/or topics  w h i c h  describe qual i ty-related respon- 
s i b i l i t i e s  f o r  new employee's job t i t l e .  

Q.A. Coordinator sha l l  schedule an or ientat ion session w i t h  new 
employee w i t h i n  fourteen days of his /her  report-to-work date. 
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6.6 

6.7 

6.8 
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8.0 

8.1 

8.1.1 

8.2 

8.3  

During or ien ta t ion  session, the Q.A. Coord 
f ol 1 owi ng topics w i  t h  new employee : 

e Statement of management posit ion; 

cb Sections and/or topics describing qua 
r e s p o n s i b i l i t i e s  f o r  j o b  t i t l e ;  

e Nonconformances and correct ive action 

e Data entries and corrections.  

c 
nator shal l  review the 

i ty-related 

( i  ncludi ng 10 CFR 21) ; 

Q.A. Coordinator s h a l l  document new employee’s or ientat ion session 
attendance by completing appropriate sect ions of appendix 10.1, 
“Quality Assurance Orientation Session Checklist”,  and have 
employee s i g n  and d a t e  form. 

The Q.A. Coordinator sha l l  check w i t h  employee w i t h i n  one month of 
or ientat ion session da te  t o  determine i f  t r a i n i n g  was adequate. 
t ra in ing  was adequate, indication of this accessment as well as  
signature and d a t e  sha l l  be made on attachment 10.1. 

I f  

If further t r a i n i n g  i s  needed, Q.A. Coordinator sha l l  perform 
follow-up t r a i n i n g  session,  document t r a i n i n g ,  s i g n  and da te  a t tach-  
ment 10.1. New employee sha l l  a l s o  s i g n  form. 

Attachment 10.1 s h a l l  be maintained as a qual i ty  assurance record i n  
employee t r a i n i n g  f i l e .  

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Responsibility f o r  Inspection 

Compliance t o  this  procedure shal l  be determined by the ITAS semi- 
annual systems audi t. 

Acceptance C r i t e r i a  

None 

Material Monitoring 

None 
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Equipment Monitoring 

None 

Certification 

None 

CALCULATIONS 

None 

APPENDICES 
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REVISION: DATE: 

I n I E 1 3  47 ” ” ”. 
ATTACHMENT: io. 1 

Q u a l i t y  Assurance Or ien ta t i on  Session Check l i s t  

NAME : 

JOB TITLE: 

DATE OF HIRE: 

REPORT-TO-WORK DATE: 

Q u a l i t y  Assurance Program Sect ion 

0 Statement o f  Management Pos i t i on  

Reviewed ( X )  

0 Nonconformances and Cor rec t ive  Ac t ion  
( Inc lud ing  10 CFR 21) 

0 Data En t r i es  and Correct ions 

0 Qua l i t y - re la ted  R e s p o n s i b i l i t i e s  f o r  Job 
T i t l e :  (Sect ion and/or Topic) 

I attended t h e  session coverning Q.A. sec t ions  and/or t o p i c s  as described 
above . 

Employee Signature Date 

Q.A. Coordinator Signature Date 

Recheck on i ndi  cates T r a i  n i  ng was adequate 
Date 

Fu r the r  t r a i n i n g  i s  needed 

Q.A. Coordinator S ignature 

t r a i n i n g  session covered: 

tmployee Signature Q.A. Coord inator  S ignature Date 
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2.0 

3.0 

3.1 

3.2 

3.3 

4.0 

4.1 

4.1.1 

PURPOSE 

T h i s  procedure p r o v i d e s  t h e  requirements f o r  t h e  procurement, 
r e c e i p t ,  s to rage and c o n t r o l  o f  purchased m a t e r i a l s  and equipment t o  
assure conformance t o  q u a l i t y  requirements. 

SCOPE 

T h i s  procedure a p p l i e s  t o  t h e  f o l l o w i n g  purchased m a t e r i a l s  and 
equipment. 

ID Chemical reagents,  s o l v e n t s  and gases 

0 A n a l y t i c a l  ins t ruments  and replacement p a r t s  

o A n a l y t i c a l  g l  assware 

0 Labora tory  c o n t a i n e r s  

o Miscel laneous q u a l i t y - r e l a t e d  l a b o r a t o r y  m a t e r i a l s  

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 t o  f o l l o w  t h i s  
procedure i n  p r o c u r i n g  and c o n t r o l l i n g  q u a l i t y - r e l a t e d  m a t e r i a l s  and 
equipment. 

It i s  t h e  r e s p o n s i b i i t y  of t h e  M a t e r i a l  & Equipment Rece iv ing  person 
t o  f o l l o w  t h i s  procedure d u r i n g  t h e  r e c e i p t  and s to rage o f  q u a l i t y -  
r e l a t e d  m a t e r i a l s  and 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  Q u a l i t y  Assurance Coord ina tor  t o  
m o n i t o r  t h e  procurement and c o n t r o l  of q u a l i t y  r e l a t e d  m a t e r i a l s  and 
equipment f o r  adherence t o  t h i s  procedure and m a i n t a i n  records  o f  
documentary evidence of compliance. 

. 

REFERENCES 

Requi rements and Speci f i c a t i o n s  

ITAS Q u a l i t y  Assurance Manual. 
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4.1.2 

4.1.3 

4.1.4 

4.2 

4.3 

4.3.1 

4.4 

4.4.1 

5.0 

5.1 

5.2 

5.3 

6.0 

6.1 

" Q u a l i t y  Assurance Program Requirements 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 ) .  

ITAS-RSL Q u a l i t y  Assurance Manual, Labora tory  Speci f ic .  

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  Radi o l  o g i  c a l  Moni t o r i  ng Programs (Normal Opera t ions  ) - 
E f f l u e n t  Streams and t h e  Environment. 

Standards 

None 

Procedures 

ITAS/MWL SOP No: MW870129RO-7, "Procurement, Receipt ,  Storage and 
Use o f  Qual i ty  Re1 ated '  Purchased M a t e r i  a1 s " .  

Other Pub1 i c a t i o n s  

" E s t a b l i s h i n g  a Qual  i t y  Assurance Program f o r  A n a l y t i c a l  Chemist ry  
L a b o r a t o r i e s  W i t h i n  t h e  Nuclear  I n d u s t r y " ,  Annual Book of ASTM 
Standards, Vol . 12, C1009-83. 

REQUIREMENTS 

Eaui Drnent 

None 

Mater i  a1 s 

None 

Reaaent s 

None 

PROCEDURE 

Procurement o f  Qual  i ty  Re1 a ted  M a t e r i  a1 s and Equipment 
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The q u a l i t y  requirements f o r  t he  procurement of m a t e r i a l s  and equip- 
ment s h a l l  be g iven by t h e  Laboratory Manager i n  procurement docu- 
ments f o r  the s p e c i f i c  i t e m  o r  i n  Standard Operat ing Procedures. 

The Laboratory Manager s h a l l  perform the  f o l l o w i n g  steps i n  
p rocur ing  q u a l i t y - r e l a t e d  ma te r ia l s  and equipment: 

0 I d e n t i f y  t h e  q u a l i t y  requirements f o r  t h e  m a t e r i a l  o r  equipment 
as s p e c i f i e d  i n  s p e c i f i c  i t em procurement document o r  t h e  
Standard Operat ing Procedure. 

0 I d e n t i f y  s u p p l i e r  o r  vendor. (The s u p p l i e r  i s  requ i red  t o  pro-  
v ide  w r i t t e n  q u a l i t y  requirement documentation w i t h  m a t e r i a l s  
o r  equipment, as appropr ia te.  I f  commercial grade m a t e r i a l s  o r  
equipment a re  purchased, ca ta log  numbers re fe renc ing  t h e  i t e m  
d e s c r i p t i o n  i n  t h e  s u p p l i e r ' s  ca ta log  i s  s u f f i c i e n t  f o r  
documentat ion. ) 

0 Complete Purchase Requis t ion form, appendix 10.1, spec i f y ing  
appropr ia te  grades o r  o ther  q u a l i t y  requirements, as 
appropr iate.  

o Submit Purchase R e q u i s i t i o n  t o  Accounting Superv isor  f o r  
approval and order ing.  

Receipt  of Q u a l i t y  Related Ma te r ia l s  and Equipment 

When mater ia ls  and equipment a re  received from supp l i e r ,  t h e  
mater i  a1 and equi pment rece i  v i  ng person s h a l l  perform t h e  f o l  1 owi ng 
steps : 

0 Check t h e  i tems received against  procurement documents (e.g., 
purchase o r d e r )  and t h e  rece iv ing  documents (e.g., pack ing 
1 i s t  , m a t e r i a l  c e r t  i f i cates)  , 

0 I f  an i t em which i s  i d e n t i f i e d  on the  procurement o r  r e c e i v i n g  
documents i s  miss ing  n o t i f y  t h e  Laboratory Manager and 
Accounting Supervisor.  

e Check each i t e m  f o r  phys ica l  damage. 

e Check qual i t y  requ i  rements spec i f ied  on procurement documents 
against  t h a t  i d e n t i f i e d  on i t e m  l abe l  and sh ipp ing  documents, 

e Document any de f i c ienc ies  on a Mater ia ls  and Equipment Non- 
conformance Report, (appendix 10.2); submit o r i g i n a l  t o  t h e  
Q u a l i t y  Assurance Coordinator and a copy t o  t h e  Laboratory  
Manager. 

'224 D 
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o I n i t i a l  and da te  sh ipp ing  document as evidence of acceptance o f  
ma te r ia l s  and equipment. (Note on sh ipp ing documents any 
m i  s s i  ng o r  damaged i tems or qual i ty re1 ated de f  i c i  enc i  es. ) 

9 Submit o r i g i n a l  sh ipp ing  documents t o  account ing superv isor .  

Ma in ta in  copy o f  sh ipp ing  documents i n  rece iv ing  f i l e s .  

0 Submit m a t e r i a l  c e r t i f i c a t e s  t o  Q u a l i t y  Assurance o f f i c e  f o r  
f i l i n g .  

6.3 Storage and Cont ro l  of Qua l i t y -Re la ted  Mater ia ls  and Equipment 

6.3.1 The ma te r ia l  and equipment r e c e i v i n g  person s h a l l  s t o r e  and c o n t r o l  
q u a l i t y  r e l a t e d  m a t e r i a l s  and equipment by performing t h e  f o l l o w i n g  
steps: 

0 Check 1 a b e l i n g . o f  i t e m  f o r  q u a l i t y  leve l .  I f  not  d isp layed,  

0 Mark r e c e i p t  date on i t e m  when appropr iate.  

mark i t e m  w i t h  in fo rmat ion .  

e Rotate stock t o  assure use o f  o l d e r  items f i r s t ,  when 
appropr ia te.  

Store m a t e r i a l s  and equipment per  manufacturer's 
recommendations. 

0 Remove m a t e r i a l s  from storage when shel f  l i f e  has exp i red  as 
appropr iate.  

7.0 

8.0 

8.1 

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 nspec t i on  

8.1 .1  The Qual i ty  Assurance Coord inator  s h a l l  perform p e r i  odi  c 
su rve i l l ances  and a u d i t s  to-  determine compliance w i t h  t h i s  procedure 
by labo ra to ry  personnel. 
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Acceptance Cri t er i  a 

None 

Material Monitoring 

As noted in section 8.1 

Equipment Monitoring 

As noted i n  section 8.1 

Certification 

None 

CALCULATIONS 

None 
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APPENDIX 10.2 

MATERIALS AND EQUIPMENT NON-CONFORMANCE REPORT 

Item: Vendor: 

Descr ip t ion :  Purchase Order No. : 

Receiv ing Date: 

Non-Conformance D e s c r i p t i o n :  

C o r r e c t i v e  A c t i o n  Taken: 

S i  gnature/Mater i  a1 s & Equipment Recei v i  ng Person 
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1.0 

2.0 

3.0 

3.1 

3.2 

3.3 

1.0 

1.1 

1.2 

1.3 

PURPOSE 

This procedure s p e c i f i e s  t h e  r e q u i r e d  a c t i v i t i e s  f o r  r e c e i v i n g  
sanples a t  I T / R a d i o l o g i c a l  Sciences Labora tory  t o  ensure compli  ance 
w i t h  a p p l i c a b l e  i n d u s t r y  standards, l i c e n s e s ,  q u a l i t y  requirements,  
and customers ' spec i  f i c a t  i ons. 

SCOPE 

The procedure a p p l i e s  t o  a l l  samples r e c e i v e d  a t  IT/RSL. 

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 d u r i n g  t h e  r e c e i p t  of a l l  
samples. 

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  these a c t i v i t i e s  t o  personnel  
exper ienced w i t h  t h i s  procedure and w i t h  t h e  equipment r e q u i r e d  f o r  
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  o f  t h e  assigned personnel  t o  f o l l o w  t h i s  
procedure and r e p o r t  any d isc repanc ies  o r  nonconformances found w i t h  
in-comi ng samples o r  assoc ia ted  paperwork t o  t h e  l a b o r a t o r y  manager 
o r  h i s  designee. 

REFERENCES 

ITAS Q u a l i t y  Assurance Manual. 

ITAS-RSL Qual i ty  Assurance Manual, Labora tory  S p e c i f i c  Attachment 

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

000339 
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5.0 REQUIREMENTS 

5.1 S c i n t i l l a t i o n  survey meter 

5.2 Ludlum Scalers, Model 1000 and 2000 o r  equal, w i t h  probe Model 43-10 
fo r  alpha p a r t i c l e  count ing  and probe Model 44-40 f o r  beta/gamma 
count ing 

6 . 0 PROCEDURE 

6.1 Sample Screening 

6.1.1 .Receive a l l  sample shipments a t  t h e  designated r e c e i v i n g  area and 
inspect  each sh ipp ing  conta iner  f o r  damage. 

6.1.2 Remove samples from sh ipp ing  con ta ine r  and inspec t  f o r  s p i l l a g e ,  
breakage o r  o the r  damage which migh t  a f f e c t  sample i n t e g r i t y .  
such damage has occurred, p lace sample i n t o  a p l a s t i c  bag or a c lean 
container.  Complete a nonconformance form and n o t i f y  t h e  Laboratory 
Manager immedi a t e l y  . 

If 

6.1.3 Survey each sample w i t h  a s c i n t i l l a t i o n  survey meter t o  determine 
exposure r a t e  and e n t e r  t h e  reading i n t o  t h e  sample rece iv ing  
logbook along w i t h  t h e  customer name, sample descr ip t ion ,  sample 
condi t ion,  da te  and i n i t i a l .  Only samples w i t h  an exposure r a t e  
l ess  than o r  equal t o  1 mr/hr  s h a l l  be accepted i n t o  the  l abo ra to ry  
unres t r i c ted .  Samples w i t h  readings h igher  than 1 mr/hr must be 
s tored i n  t h e  r a d i o a c t i v e  waste s torage area u n t i l  d isposal  o r  
r e t u r n  t o  customer. 
analyzed as r o u t i n e  samples if t h e  exposure r a t e  o f  the  a l i q u o t  
meets the  s t a t e d  requ i  rement. 

A l i quo ts  of these samples may be d i l u t e d  and 

6.1.4 Smear thoroughly  t h e  incoming sample shipment, be ing sure t o  i nc lude  
a l l  samples i n  t h e  shipment, t o  determine if there  i s  removable su r -  
face contamination. 

6.1.5 Count each smear f o r  f i v e  minutes. (6e sure t h a t  t h e  smeared s ide  
i s  f ac ing  up.) 
t o r y  are t 5  cpm alpha and <25 cpm f o r  beta/gamma. 

A c t i v i t y  l e v e l s  which are acceptable i n  t h e  labora-  

6.1.6 If e i t h e r  count i s  h ighe r  than acceptable,  decontaminate t h e  sample 
containers by c lean ing  w i t h  a wet soapy c lo th .  
c lean c lo th ,  re-smear and count. I f  re-smear count cont inues t o  be 
above the  acceptable l i m i t s ,  repeat process u n t i l  acceptable l i m i t s  
are reached. Enter  each smear count i n t o  t h e  appropr ia te  logbook. 

Dry sample w i t h  

430 1-07 
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6.1.7 When screening i s  completed, place samples i n  appropriate storage 
f a c i l i t i e s  for analyses requested. Hold times and required storage 
are l i s ted  on appendix 10.1 for  typical samples and analyses. 
Laboratory Manager shall  be notified of any sample which i s  not 
covered by t h i s  table and shall provide storage instructions for  
such sampl es. 

The 

6.2 Chain of Custody 

6.2.1 Compare sample information provided on the chain of custody which i s  
received w i t h  the sample shipment t o  the actual samples received. 
Samples received from other IT personnel must have a properly 
completed chain of custody or the samples shall  n o t  be accepted. 
The  approved IT chain of custody form is  provided in appendix 10.2. 

6.2.2 Note on the chain of custody the condition of the samples received. 
Identify any damaged o r  missing samples. 
custody. 

Sign a n d  date the chain of 

6.2.3 If samples are  delivered via commercial car r ie r ,  attach the waybill 
t o  the chain of custody. 

6.2.4 Submit the completed chain of custody to  the QA off ice  t o  be f i l ed  
i n  the project f i l e .  
radiation and then released t o  another section of ITAS for analysis, 
enter the IT/RSL laboratory number onto the completed chain of 
custody, copy and s u b m i t  the copy for f i l i ng  in the project f i l e .  

If a chain of custody i s  not  received w i t h  a sample(s), complete an 
IT chain of custody form before transferring the sample t o  another 
laboratory. 
custody for  relinquishing the samples. 

If the samples are t o  be screened for 

6.2.5 

Sign and date the designated section of the chain of 

6.3 Sample Log-In 

6.3.1 Check paperwork received with samples t o  be sure that  the required 
analyses are  c lear ly  defined. 
of IT Corporation must be accompanied by a completed request for 
analysis form (as shown in appendix 10.3) o r  samples must be held 
until proper documentation i s  received. If any sample i s  received 
without proper documentation, t a g  sample w i t h  a "hold" t a g  and 
notify the customer services representative. Samples will be pro- 
cessed when appropriate documentation i s  received. 

Samples received from other sections 

6.3.2 Log a l l  properly documented samples received for radiological analy- 
s i s  into the computer software for  Sample and Analysis Management 
(SAM). Enter sample information and tes t ing requirements into the 
appropriate f ie lds .  

430 1-8; 
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6.3.3 

6.3.4 

6.3.5 

6.4 

6.4.1 

6.4.2 

5.4.3 

5.4.4 

The computer will assign a work order t o  each group of samples 
received from a customer a t  one time. Each work order will be seven 
digits long and will be in a xx-xx-xxx format. The f i r s t  digit  will 
be the le t ter  "R" t o  indicate RSL. The second digi t  indicates the 
las t  numeral of the year in which the sample i s  received (i.e., R6 
fo r  RSL, 1986). 
which the sample i s  received (i.e.,  05 for  May). The las t  three 
digits are assigned in numerical order beginning a t  the f i r s t  of 
each month  ( i .e. ,  031 for the thirty f i r s t  set  received d u r i n g  t h a t  
m o n t h ) .  Each sample i s  then given a ''dash'' number t h a t  identifies 
each sample uniquely. This number i s  also assigned in numerical 
order as the individual sample i s  logged i n  (i.e., 02 for  the second 
sample of the group).  lJse the work order and dash number assigned 
by the computer program together as the laboratory number t o  iden- 
t i fy  each individual sample. Label the sample container with this 
assigned laboratory number ( i  .e., R605031-02 for  a sample received 
May, 1986 which was the thirty f i r s t  group received and the second 
sample of the group.) 

The second set  of digits indicate the m o n t h  in 

Generate a laboratory work sheet, with all perti'nent sample infor-  
mation, for each distinct analysis t o  be performed. Place the 
laboratory work sheet in the appropriate work-pending f i l e  in the 
laboratory. 

File the paperwork received with samples in the corresponding 
project f i l e .  

Mixed Waste Samples 

When samples are received f o r  the mixed waste laboratory, the MWL 
Manager, or his designee, shall be notified t o  determine i f  samples 
are expected and should be accepted. 

When approval for the acceptance i s  received from the MWL Manager, 
or his designee, normal receiving activities shall be performed as 
described in section 6.1 and 6.2 of this procedure. 

A container of each sample should be provided by the customer for 
the additional sample screening required for mixed waste samples. 
These samples shall be treated as  radiological samples and logged 
into the sample tracking system t o  be counted f o r  gross alpha and 
gross bet a. 

The unopened container of t he  sample received shall be transferred 
t o  the MWL for  storage. 
a l l  paperwork associated w i t h  samples should be given t o  the MWL 
Manager or his designee a l o n g  with the samples. A copy of the chain 
of custody and request for analysis sha l l  be retained i n  RSL project 
f i les.  

T h e  original of the chain of custody and 
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6.4.5 

6.4.6 

7.0 

8.0 

3.1 

3.1.1 

3.2 

3.2.1 

i. 3 

1.4 

1.4.1 

When a sample shipment i s  received i n  which some samples a r e  f o r  t h e  
MWL, on ly  t o  be screened by RSL. and others are f o r  a n a l y t i c a l  work 
by RSL, t h e  o r i g i n a l  paperwork s h a l l  be f i l e d  i n  t h e  RSL p r o j e c t  
f i l es .  A new cha in  o f  custody fo rm s h a l l  be completed f o r  on ly  
those samples t o  be t r a n s f e r r e d  t o  MWL. The new chain of custody 
form should reference t h e  o r i g i n a l  form's number. A copy o f  t h e  
request f o r  ana lys i s  s h a l l  be made and sent w i t h  t h e  chain of 
custody and samples t o  t h e  MWL. 

A f t e r  t h e  screening has been completed, a designated RSL h e a l t h  phy- 
s i c i s t  s h a l l  review t h e  data and c l a s s i f y  the  sample per  procedure 
RSL-1006. A "Mixed Waste Sample Screening'' form s h a l l  be completed, 
signed, and submit ted t o  t h e  MWL Manager, o r  h i s  designee.. 
s h a l l  be re ta ined  i n  t h e  p r o j e c t  f i l e .  

A copy 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE 

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

The Q u a l i t y  Assurance s t a f f  s h a l l  perform p e r i o d i c  su rve i l l ances  and 
aud i ts  t o  determine compliance t o  t h i s  procedure by l abo ra to ry  
personnel . 
Acceptance C r i t e r i a  

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

6.1.2 Sample c o n d i t i o n  on r e c e i p t  

6.1.3 Survey reading l i m i t  

6.1.4 Sample smear a c t i v i t y  l i m i t s  

Mater i  a1 Moni t o r i  na 

None 

Equipment Mon i to r ing  

Counting inst ruments s h a l l  be c a l i b r a t e d  p r i o r  t o  use. 

@0@343" 
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INSTRUCTIONS FOR COMPLETING CHAIN-OFCUSTODY RECORD 

The Ch.in-ol-Cmtody record murt b. wcurnety completed and the otigirul muft . c c o m p a y  (he =mple(r). When &ending 
aampfea 10 Vle IaOomtory. a Rmauasr for ArWyria form must aJu, be submitted 

RIA bnlrol No.: Record me printed  con^ number from Ih top righl corn= of UIO Repuert for Analyris form. if  you are aendlng 
rn sample to the IatWMofy. 

PmJac~ Nam4umb.r: Record th. rum of me proid or clientbite location and ths billing number of the pmW. 
(Eunple - 813215: X Y. Z C h m i u l  CO.. WA) 

Smnpk h a m  Y8mb.n: Us1 (he namm of<I the membeo of me team taklng msSe rampler 16.m leader3 m e  BnL 

Lab 0.rUlullon: Indicate to which 1.bontory you are sending tha ramplea. Do not Ual more 
ch.irrof-c~~~ody rocord. Be csrpbr bar- d i n g  tha samples that the labontorypu M asignsting h a w e  of tha ahipment. 

CmbrMaybIU N z  If you M aendlng Wmse . . m p l e  by a commenhl &or such as AIrDane or Federal GpmS. record the 
carrar company rum0 and the waybin or .idu number under which m m  aamprsr win be ahlpped 
(Examp& - F.der8l Expre.s/#513631nl) 

I@ Number: us me complete identifying number of each of the s a m p l e  you M sending These numben must cormapond 
rrlol IM identifying labela on the vmple containam. 

Smm#a LwUon and Doaufpllon: Bllefly record whom the sample was taken and provide a short phyriut dacrlpilon of the 
runple. Dnw a akmch on Un Sample coaaclion Log If necesawy. 

Dah ad Tlnm Cdl.cC.d: Record dale and exau lima e.ch sample whs C d L M S d  Ute a 24 hour dock 1.0.1645 not 4:4S p . i  

Sam@m 

Con- Trp.: Indicate me roluma cdor. and lypa of the aample conuinsr uted (Gamp(sr - 1 gallon amber glau. 1 liter deu 

o m  lab on a single 

. . 

fndlute the sample type auch u roil, sediment sludge. WMW. ripe. dr. or bulk. 

plutr 4a ml cleu g1.U) 

on R d p t  Before J custody trader. the intended recipient should m i w  all samplar M present and in good 
condiclon Thia column may ba uacd Dy (he mcipienI to record MY abnonnalitiaa found M U. lima Of lhe Innrfel. (Exsmplea - jar 
Ud Q L k e d .  sample label tom) 

S p d d  Insbuctbnr Uae thii  apua to mcofd any spacial lnrtructlons to (he la-ory regl'cfing the procsuing of these 
UmgCa. L e m  bUnk if olere M no spacial inaIruc(i0nr 

Po- Sampb Huudr l n d i i  If ~e smr~pler am surpecled IO contain high ~ g n t r a t i o n s  of m y  hazardous mtafiatx or If 
they m y  pole other h u r e s .  ff you are UIUWU~ of any possible hazards. IOJVO 

S@nabuw whur releasing cuatody d WOSM urnplea. (he ' R e l i m u i m  By' rpws to rign your lull m. c0mp.y MW. 
data and tima of n&aae. A n a  mitying OUI sil s a m p l e  indiutsd ue p w n t  U. OUWm rscsiving the urn- mual8ign in t h .  
'A.oirsd By- rpue to uko cuaoay d Uu aampha 

t i  blank. 

2 2 4  
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APPENDIX 10.3 
Continued 

INSTRUCTIONS FOR COMPLETING REOUEST FOR ANALYSIS FORM 

Rw ai(li~l Request for Analpis lorm must be complsced and sent wilh sampler shrppad to lhb Iaboralory for analysis Al l  ).mples 
m d  Ibo be accompanied by a Chain-ol6utlody record 

CIC bnvd NO.: Record the pnnted control number from me lop nghl corner of  he Cham-oI-Cuslody record you are subminlng 
cn(h these samptes 

w Name Record the name of the prop3 or clenVs~1e location. (Example - X.Y.Z. Chemocal Co . WA) 

~o(.a N u m h  Indicale the prolect number IO be charged for lhe analyus 01 lhese samples (Example: 613215) 

Roi.cc MaMglr: Record lhe project manager's name. 

BPI l a  Non-IT personnel should indicate Ihe correct billing address and the penon 10 whom the invoice should be sent. 
IT personnel and IT subcontracton should fill in IT office mponsible for project accounting (if known). 

purchu 0rd.r Na: Nan-IT personnel should use this space 10 record the purchase order number aulhorizing the analysis 01 
these rampla* IT personnel and IT subcontractm should leave this space blank if a project number has basn given lor billing. 

0.1. !%mplr Sh1pp.d: Indicate Ihe dale W e  samples are being shippad IO Ihe labOm10ry. 

L.b D..tlrutlon Indicate lhe laboratory designated for sample shipment. 00 not list more man one lab on this Request for 
Mw Be certain before sending samples (hat the laboratory you are designating is aware of the shipment. and is capable of 
accepting high hazard sampler i f  applicable. 

L.bmcg Conwt Give lhe name of the labaatory employee you have contacted regarding lheso sample? 

&nd Lab Rapolt To: Give the name. addre-% 8nd Ohone number of the penon to receive (hs dala report lor these samples. 

08Im Repod R.qulr.d: Record the dale which yar and lhe laboratory COntaCl have delermined lhe results will be reponed. . 

Pmjod C o n k t  Indicale lhe name of the projecC penon 10 be contacted in case 01 any questions regarding lhese samples. 

Pmjod C o n M  Phone Na: Give the phone number where Ihe project conlact can be reached on the day theso wmpltm should 
aliw u the laboratory. 

Snmpb N w n h  List Ihe complele idenlifying number of each 01 (he sampler you are sending. as recorded on Ihe accompanying 
ch&ld-custody. 

s a p k T ) p e  Indicate me sample lype such as soil. sedimenl. sludge. waler. wipe. air. or bulk. 

V d u m  Estimate the amount 01 sample in the container. For air samples. indicate the volume 01 air sampled. 

PrmmUr.: Indicate what type preservative. i f  any. has been used lor (he sample (Examples - ice. blue ica nitric acid. 
udlur* Wid) 

R- IesCmg Progrm:  Lis1 Ihe analms lo be pedormed on the Sample. 

.. 

8p.dJ lnitmclbnx Use lhis space IO record any special instNctions 10 the laboratory regardinp the processing 01 I h a e  
mer Leave blank it Iheie are no special instNcliona. 

T u n m u d  nnn R . q u l n d :  Check 'normal' or 'NS~- 8s determined by Ihe Project Manager and the kboratory conlact. 

P d b h  H.urQ IdmtlfluUon: 

&n#s Olrpovc Indtute how the aampku should be diwred 01 ldlorinp analysis. All u m p h  we held si1 w w k a  and men 
dirpoud of uncetl 0 t h ~  amngemants for rtov8ge hme been prwiOuSly Nquated. 

lndiate all h u a d  classes associaled with the sample(s). 
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PURPOSE 

Th is  procedure prov ides  t h e  method f o r  r a d i  o l  og i  c a l  sc reen i  ng and 
c l a s s i f i c a t i o n  o f  mixed waste samples p r i o r  t o  analys is .  

SCOPE 

Th is  procedure a p p l i e s  t o  a l l  samples c l a s s i f i e d  as "mixed waste 
samp 1 es I' . 

RESPONSIBILITIY 

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  f o l l o w e d  d u r i n g  t h e  screen ing  and 
c l a s s i f i c a t i o n  o f  mixed waste samples. 

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  who a r e  
exper ienced w i t h  t h i s  procedure and w i t h  assoc ia ted  equipment. 

It i s  t h e  r e s p o n s i b i l i t y  o f  those persons per fo rming  t h i s  procedure 
t o  f o l l o w  t h e  procedure and 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  designee. 

REFERENCES 

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

ITAS Q u a l i t y  Assurance Manual. 

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

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

U.S. Nuclear  Regu la to ry  Commission, Regu la to ry  Guide 4 . 1 . 5 ,  Q u a l i t y  
Assurance f o r  Radi o l  o g i  c a l  Moni t o r i  ng Programs (Normal Opera t ions  ) - 
E f f l u e n t  Streams and t h e  Environment. 

S t  anda r d s  

"S ta te  Regu la t ions  F o r  P r o t e c t i n g  Aga ins t  Rad ia t ion" ,  Tennessee 
Department o f  H e a l t h  and Environment ( l a t e s t  e d i t i o n ) .  
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4.3 

4.3.1 

4.3.2 

4.3.3 

4.4 

5.0 

5.1 

5.2 

5.3 

6.0 

5.1 

5.1.1 

5.2 

5.2.1 

i.2.2 

Procedures 

RSL-1001, "Sample Receiv ing",  IT/RSL Labora tory  Procedures Manual 
(1 a t e s t  e d i  t ion) .  

RSL-104, "Operat ion o f  Low Background Alpha/Beta Inst ruments" ,  
IT/RSL Labora tory  Procedures Manual (1 a t e s t  e d i t i o n ) .  

RSL-308, "Determi n a t i o n  o f  Gross Alpha and/or Beta A c t i v i t y " ,  IT/RSL 
Laboratory  Procedures Manual ( l a t e s t  e d i t i o n ) .  

Other Pub1 i c a t i o n s  

None 

REOUIREMENTS 

Equ i pment 

None 

Mater i  a1 

None 

Reagent 

None 

-- 

PROCEDURE 

Receipt  

M i  xed waste samples s h a l l  be r e c e i  ved i n accordance wi th  procedure 
RSL-1001 . 
Determin ing Alpha and Beta A c t i v i t y  

Procedures RSL-104 and RSL-308 s h a l l  be fo l lowed i n  de termin ing  t h e  
gross a lpha and gross beta a c t i v i t y  of t h e  mixed waste sample. 

Mixed waste samples t h a t  a re  known t o  c o n t a i n  o r  suspected o f  con- 
t a i n i n g  low-energy b e t a  e m i t t e r s  such as t r i t i u m  (H-3), carbon-14, 
and i ron-55,  s h a l l  be analyzed f o r  t h e  suspected r a d i o n u c l i d e  p r i o r  
t o  c l a s s i  f i c a t i o n .  
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Liauid Samoles Classification 

Once the alpha and beta ac t iv i ty  has been determined per step 6 . 2 ,  
classif icat ion of the sample shall be determined by following the 
flow chart given in Appendix 10.1, "Flow chart for c lass i f icat ion of 
1 iquid samples". 

Soi 1 /Sol i d Sampl es C1 ass i f icat  i on 

Once the alpha and beta ac t iv i ty  has been determined in step 6 .2 ,  
the classi f icat ion of the sample shall  be determined by following 
the flow chart given in Appendix 10.2,  "Flow chart fo r  c lass i f ica-  
tion of so i l / so l id  samples". 

Air F i l te rs  Classification 

The a l p h a  and beta ac t iv i ty  of the f i l t e r s ,  as determined i n  step 
6.2, should be divided by the f i l t e r  weight t o  determine the ac t i -  
vity per gram of sample. The f i l t e r  shall be classi f ied using the 
flow chart i n  Appendix 10.2,  "Flow chart f o r  c lass i f icat ion of 
soi 1 /sol i d sampl es 'I. 

Document a t  i on 

A properly completed "Mixed Waste Sample Screening" form (Appendix 
10 .4 ) ,  shall be included with the laboratory worksheet. 

PRECISION AND ACCURACY 

None 

QUALITY ASSURANCE PROVISIONS 

Responsibility for  Inspection 

The Quality Assurance s t a f f  shall perform periodic surveillances t o  
determine compliance w i t h  t h i s  procedure by laboratory personnel. 
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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 :  

8.3  

8.4 

8.5 

9.0 

10.0 

6.3.1 

6.4.1 

6 .5 .1  

M a t e r i a l  Moni t o r i n q  

None 

Sample a c t i v i t y  below l i c e n s e  q u a n t i t i e s ,  

Sample a c t i v i t y  below l i c e n s e  q u a n t i t i e s ,  

Sample a c t i v i t y  below l i c e n s e  q u a n t i t i e s .  

Equipment M o n i t o r i n g  

None 

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

None 

CALCULATIONS 

None 

APPENDICES 

410 I a: 
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Appendi x 10.3 

Mixed Waste Sample Screening 
IT/Radi  o l  o g i  c a l  Sciences Laboratory 

The maximum conten t  o f  r a d i o a c t i v e  m a t e r i a l  i n  any sample d e l i v e r e d  t o  
IT/RSL cannot exceed t h e  f o l l o w i n g :  

Radi onucl  i de 

U-233 
U-235 

P1 utonium 
Am-24 1 
Ra-226 
Ra-228 

Natura l  Uranium 
Natura l  Thor ium 

Mixed A c t i v a t i o n / F i s s i o n  Products  

Maximum Sample Content - 
0.03 gram * 
0.03 gram * 
0.03 gram * 
1 U C i  
1 M C i  
1 V C i  

1000 pCi 
1000 U C i  
2000 U C i  

* T o t a l  amount .of samples n o t  t o  exceed 350 grams o f  U-235, 200 grams o f  
U-233, 200 grams o f  Pu, o r  t h e  sum o f  such r a t i o s  of s p e c i a l  n u c l e a r  
m a t e r i a l  i n  combinat ion s h a l l  n o t  exceed 1. 
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Appendix 10.4 
IT/Radiological Sciences Laboratory 

Mixed Waste Sample Screening 

Customer i dent i f i cat i on : 

Laboratory number: 
Sample matrix: Liquid  Soi 1 /Sol i d  Air Fi l ter  

Results ( p C i / m l ) :  Gross Alpha Gross Beta Other 

Date sample counted: .- 

Sample category: 
Sample activity below RSL .license limits Yes No 

* 

Precautions 

By: Date: 

* Only Category I samples can be transferred t o  other IT laboratories. 

Category I11 samples require special h a n d l i n g  instructions provided 
by IT Health Physics personnel. 




