
To From 
Distribution Characterization Support 

Project TitleNork Order 
Tank 241-BY-103 Tank Characterization P1 an (WHC-SD-WM-TP-231) 

Pacific Northwest Laboratories 

Page 1 of 1 
Date 10-21-94 
EDT No. 600675 

ECN No. 

S. F. Bobrowski 
S. C. Goheen 

Text 
With 

i Name . MSI All 
Attac 

h. 

Westinqhouse Hanford ComDanv 

Text Attach. EDT/E 
Only / CN 

Append Only 
ix \ 

Only 

D. C. Board 
B. C. Carpenter 
R. J.' Cash 
J. L. Deichman 
G. T. Dukelow 
S. J. Eberlein 
D. L. Edwards 
D. W. Hamilton 
C. S. Homi 
J. L. Huckaby 
K. K. Keller 
R. D. Mahon 
3. E. Meacham 
G. J. Miskho . P. M. Morant 
E. H. Neilsen 
J. W. Osborne 
P. Sathyanarayana 
R. D. Schreiber (10) 
C. L. Thomas 
T. C. Trible 
Central Fi 1 es 
O.S.T.I. (2) 

A-6000-135 (01/93) WEf067 

K7-28 X 
P8-08 X 

SI-57 X 
R2-12 X 
S7- 15 X 
H4-19 X 
S7- 15 X 
S7-3 1 X 
S3-90 X 
S7-03 X 
R2-12 X 
S7-15 X 
S1-57 X 
S3-90 X 
S7- 15 X 
S7-12 X 
H4-19 X 
S7-12. X 
S7-15 X 
R2- 12 X 
R2- 12 X 
H4- 19 X 
S1-57 X 
L8-04 X 
L8-07 X 



/- 
Page 1 of \ 

1 -  EDT 

3. From: (Originating Organization) 4. Related EDT No.: 2. To: (Receiving Organization) I 
6 0 0 6 75 ENGINEERING DATA TRANSMllTAL 94 

ANALYTICAL SERVICES TWRS/CHARACTERIZATION SUPPORT N/A 

TWRS ENG/CHAR SUPPORT B. C.  CARPENTER N/A  

N/A N/A 

5. Pro j . /Prog . /Dept . /D i v. : 6. Cog. Engr.: 7. Purchase Order No.: 

8.. Originator Remarks: 9. Equip./Conponent No.: 

10. System/Btdg./Facility: 

2 7 5 0 E / 2 0 0 E  

N /A  

N/A 

10/24/94 

11. Receiver Remarks: 12. Major Assm. Dwg. No.: 

13. Permit/Permit Application No.: 

14.  Required Response Date: 

DATA TRANSMITTED ( F l  ( G I  (HI (1 )  
Approval Reason Origi- Receiv- 

nator Trans- Dispo- Dispo- 
rnittal sition sition 

(E) Ti le  or Description of Data Oesig- for nator er 
IC) (D) 

15. 
(AI 

Sheet Rev. 
Item (6) Oocumsnt/Drawing No. Transmitted No. No. No. 

ED-7400-172-2 (04/94) GEF097 

ED-7400-1 72-1 (07/91) 



DISCLAIMER 

This report was prepared as an account of work sponsored 
by an agency of the United States Government. Neither 
the United States Government nor any agency thereof, nor 
any of their employees, make any warranty, express or 
implied, or assumes any legal liability or responsibility for 
the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or 
represents that its use would not infringe privately owned 
rights. Reference herein to any specific commercial 
product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute 
or imply its endorsement, recommendation, or favoring by 
the United States Government or any agency thereof. The 
views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible 
in electronic image products. Images are 
produced from the best available original 
document. 



. 

RELEASE AUTHORIZATION 

~~~~ ~~ 

Document Number: WHC-SD-WM-TP-231 , REV 0 
~~~ ~~ 

Document Title: TANK 241-BY-103 TANK CHARACTERIZATION PLAN 
___ ~~ 

Release Date: 10/21/94 

* * * * * * * * * * * *  

This document w a s  reviewed following the 
procedures described in WHC-CM-3-4 and is: 

APPROVED FOR PUBLIC RELEASE 

* * * * * * * * * * * *  

WHC Information Release Administration Specialist: 

October 21, 1994 

(Signature) (Date) 

TRADEMARK DISCLAIMER. Reference herein to any specific comnercial product, process, or service by trade 
name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, 
recomnendation, or favoring by the United States Govermnt or any agency thereof or its contractors Dr 
subcontractors. 
This report has been reproduced from the best available copy. Avaiiable in paper copy and microfiche. 
Printed in the United States of America. 
from 

Available to the U.S. Department of Energy and its contractors 

U S .  Department of Energy 
Office of Scientific and Technical Information (OSTI) 
P.O. Box 62 

Telephone: (615) 576-8401 

National Technical Information Service (NTIS) 
5285 Port Royal Road 
Springfield, VA 22161 
(703) 487-4650 

. Oak Ridge, TN 37831 

Available to the public from the U.S. Department of Comnerce 

A-6001-490.2 (09/94) UEF256 



SUPPORTING DOCUMENT 

3. N d r  

WHC-SD-WM-TP-231 
2. Title 4. Rev No. 

0 TANK 241-BY-103 TANK CHARACTERIZATION PLAN 
5. Key Words 

CHARACTERIZATION DQO HEALTH AND SAFETY VAPOR 
ISSUE FERROCYANIDE QUALITY CONTROL S INGLE-SHELL 
TANK, VAPOR SAMPLINGy ANALYSIS, TANK 
CHARACTERIZATION PLAN A~PWOVED FQW 

3 W U c Y . b u  b I 

7. Abstract 

I 1. Total Pages 2-3 

Signature $A c-p,sE) 
Organization/Charge Code 71520/N4168 

Th is  document i s  a p l a n  which serves as the  con t rac tua l  agreement between t h e  
Charac te r i za t i on  Program, Sampl i n g  Operations, WHC 222-S Laboratory,  Oak Ridge 
Nat iona l  Laboratory,  and PNL 329 Laboratory.  
guidance f o r  t h e  sampling and ana lys is  o f  vapor samples f rom tank  241-BY-103. 

The scope o f  t h i s  p l a n  i s  t o  p rov ide  

. 

A-6400-073 (08/94)  WEF124 

RELEASE STAHP I 8-  



WHC-SD-WM-TP-E31 
Revision 0 

Tank 241-BY-103 
Tank Characterization Plan 

Prepared f o r  the  U.S. Department of Energy 
Office of Environmental Restoration 

and Waste Management . 



WHC-SD-WM-TP-23 1. REV . 0 
SAMPLE EVENT A: VAPOR SAMPLING I N  F I S C A L  YEAR 1995 

TABLE OF CONTENTS 

LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i i  

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i i  

LISTOFACRONYMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i i  

1 . 0 SPECIFIC TANK VAPOR SPACE CHARACTERIZATION OBJECTIVES . . . . . . . .  1 
1 

Objectives . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

1.1 Tank Vapor Space Safety Screening Data Quality Objectives . . .  
1.2 Health and Safety Vapor Issue Resolution Data Quality 

1.3 Vapor Sampling Data Quality Objectives to Support Rotary Core 

1.4 Ferrocyanide Tank Safety Issues Data Quality Objectives . . . .  2 

2.0 RELEVANT SAFETY INFORMATION . . . . . . . . . . . . . . . . . . . . .  2 
2.1 Tank Status . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
2.2 Tank Monitoring Activities . . . . . . .  . . . . . . . . . . .  2 

3.0 SUMMARY OF HISTORICAL INFORMATION FOR TANK BY-103 . . . . . . . . . .  2 
3.1 Configuration . . . . . . . . . . . . . . . . . . . . . . . . .  2 
3.2 Process History . . . . . . . . . . . . . . . . . . . . . . . .  3 

3.3.1 Expected Tank Dome Space Vapor Composition . . . . . . .  5 
3.3 Historical Sampling Events . . . . . . . . . . . . . . . . . . .  3 

4.0 SCHEDULED SAMPLING EVENT . . . . . . . . . . . . . . . . . . . . . .  7 
4.1 Preparation of Sample Media Containers . . . . . . . . . . . . .  7 
4.2 Flammability o f  Vapor Space Gases . . . . . . . . . . . . . . .  7 

4.4 Radiation Screening and Sample Transport . . . . . . . . . . . .  8 
4.5 Tank-Specific Analytical Procedures . . . . . . . . . . . . . .  10 

4.5.1 Sampling. Isolation. and Analysis Scheme . . . . . . . .  10 
4.5.2 Analytical Methods . . . . . .  

4.3 Sample Collection . . . . . . . . . . . . . . . . . . . . . . .  7 

. . . . . . . . . . . .  10 

QUALITY ASSURANCE/QUALITY CONTROL . . . . .  
5.1 Sampling Operations . . . . . . . . .  
5.2 Laboratory Operations . . . . . . . .  
ORGANIZATION . . . . . . . . . . . . . . .  
EXCEPTIONS . CLARIFICATIONS . AND ASSUMPTIONS 

. . . . . . . . . . . .  13 

. . . . . . . . . . . .  13 . . . . . . . . . . . .  14- 

5.0 

6.0 

7.0 

. . . . . . . . . . . .  15 

. . . . . . . . . . . .  15 . . . . . . . . . . . .  15 . . . . . . . . . . . .  16 
7.1 Exceptions to DQO Requirements 
7.2 Clarifications and Assumptions 

8.0 DELIVERABLES . . . . . .  
8.1 Format I Reporting 
8.2 Format I1 Reporting 
8.3 Format VI Reporting 

CHANGE CONTROL . . . . .  
REFERENCES . . . . . .  

. . . . . . . . . . . .  16 . . . . . . . . . . . .  16 . . . . . . . . . . . .  16 . . . . . . . . . . . .  17 

9.0 . . . . . . . .  . . .  18 

10.0 . . . . . . . . . . . .  18 

i 
I 



WHC-SD-WM-TP-231, REV. 0 

LIST OF TABLES 

Table 1. Historical Characterization Data For Tank BY-103. . . . . . . .  4 
Table 2. Vapor Space Characterization Data for Tank BY-103. 5 
Table 3. General Sampling Information . . . . . . . . . . . . . . . . . .  8 
Table 4. List of Samples and Activities. . . . . . . . . . . . . . . . .  9 
Table 5. Limits For Acceptable Radionuclide Activity Levels. . . . . . .  10 
Table 6. BY-103 Sample Chemical , Physical, and Radiological Analytical 

Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
Table 7: Tank BY-103 Project Key Personnel List. . . . . . . . . . . . .  15 

. . . . . . .  

LIST OF FIGURES 

Figure 1. Fill history of Tank 241-BY-103. . . . . . . . . . . . . . . .  6 
Figure .2. Test Plan Outline and Flowchart for Tank Vapor Space 

Characterization. . . . . . . . . . . . . . . . . . . . . . . . . .  11 

LIST OF ACRONYMS 

BY-103 
CERCLA 

CGM 
DOT 
DQO 
ECN 
E PA 
ESH&QA 
FAS 
GC/MS 
IC 
IDLH 
ISS 
LFL 
OGIST 
ORNL 
PN L 

PPmv 
RCRA 
SACS 
SML 
SUMMA@ 
TCP 
TNMHC 
TRP 

PPbV 

TO-12 
TO- 14 
TOC 
TW RS 
vss 
WHC 

Tank 241-BY-103 
Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 
combustible gas meter 
Department of Transportation 
data quality objective 
engineering change notice 
Environmental Protection Agency 
Environmental Safety, Health, and Quality Assurance 
Field Analytical Services 
gas chromatography/mass spectrometry 
ion chromatography 

. imediately dangerous to life and health 
in-situ sampling 
lower fl ammabil i ty 1 imit 
Oregon Graduate Institute of Science and Technology 
Oak Ridge National Laboratory 
Pacific Northwest Laboratory 
parts per bill ion by volume 
parts per mill ion by volume 
Resource Conservation and Recovery Act 
Surveillance Analysis Computer System 
Sampl i ng and Mobi 1 e Laboratories 
registered trademark for passivated stain1 ess steel canister 
Tank Characterization Plan 
Total Non-Methane Hydrocarbons 
Toxicology Review Panel 
EPA task order protocol 12 
EPA task order protocol 14 
total organic carbon 
Tank Waste Remediation System 
vapor sampling system 
Westinghouse Hanford Company 

i i  

.- 
, I  



WHC-SD-WM-TP-23 1, REV. 0 

TANK 241-BY-103 VAPOR SPACE TANK CHARACTERIZATION PLAN 

1 .O SPECIFIC TANK VAPOR SPACE CHARACTERIZATION OBJECTIVES 

The sampling and analyt ical  needs associated w i t h  the 51 Hanford S i t e  
underground storage tanks c l a s s i f i ed  on one or more o f  the  fou r  Watch Lis t s  
(ferrocyanide, organic, flammable gas, and h i g h  heat) ,  and the  sa fe ty  
screening o f  a l l  tanks have been ident i f ied  through the  Data Qua l i ty  Objective 
(DQO) process. 

' compounds above the  surface of the waste; and 2 )  the  amount of  gases generated 
by chemical o r  r ad io ly t i c  reactions within the  waste. 

Sampling o f  the  vapor space wil l  ident i fy:  1)  v o l a t i l e  

This Tank Characterization Plan will  ident i fy  vapor space 
character izat ion objectives for tank BY-103 pertaining t o  sample co l lec t ion ,  
sample preparation and analysis ,  and laboratory analyt ical  evaluation and 
reporting requiremenfs in accordance with the Tank Waste Remediation System 
Tank Waste Analysis Plan (Haller 1994) and the  applicable Data Quality 
Objectives ident i f ied  in the following sections.  
the current  contents and s t a t u s  of the tank i s  given. 

In addition, an estimate of 

1.1 Tank Vapor Space Safety Screening Data Qua l i ty  Objectives 

The Tank Safety Screening Data Quality Objective (Redus and Babad 1994) 
describes the  sampling and analyt ical  requirements t h a t  are  used t o  screen 
waste tanks for unidentified safety issues.  Both Watch Lis t  and non-Watch 
Lis t  tanks wil l  be sampled and evaluated t o  ident i fy  tank vapor space safe ty  
conditions re la ted  t o  the  ferrocyanide, organic, and flammable gas safety 
issues .  
the  flammability of  gases in the  vapor space o f  the  tank. 

1.2 Health and Safety Vapor Issue Resolution Data Qua l i ty  Objectives 

Each of  these issues  requires t h a t  each tank be screened t o  determine 

The Data Quality Objectives for Generic In-Tank Health and Safety Vapor 
Issue Resolution (Osborne e t  a l .  1994a) concerns the  tanks on the current  
"Suspect Tank Lis t"  and describes the  methodology used t o :  1) ident i fy  those 
t a n k s  which can safe ly  be sampled with in t rus ive  equipment without r i s k  of gas 
ign i t ion ;  and 2 )  ident i fy  and estimate concentrations of toxicological ly  
s ign i f i can t  compounds present in the  tank headspace and compare t o  published 
( i  f avai 1 ab1 e )  exposure 1 imi ts .  s 

1.3 Vapor Sampling Data Qua l i ty  Objectives t o  Support Rotary Core Sampling 

A portable modular exhauster has been developed t o  exhaust the  tank 
atmosphere during a rotary d r i l l  sampling operation. Characterization of  the  
tank headspace i s  needed t o  s u p p o r t  exhauster s tar t -up and def ine operational 
monitoring parameters. The Rotary Sampling Core Vapor Samp7ing Data Quality 
Objective (Price  e t  a l .  1994) defines requirements needed t o  ident i fy  the  
potential  fo r  release of  regulated pol lutants ,  confirm t h a t  the  exhauster can 
be safe ly  s t a r t e d ,  and es tab l i sh  alarm setpoints  for t o t a l  organic carbon 
(TOC) and ammonia release t o  maintain safe  exhauster operation. To s t a r t  the  
exhauster, t he  flammability and concentration of  tox ic  gases in t h e  tank vapor 
space i s  needed. 

1 

-'I I. 
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1.4 Ferrocyanide Tank Safety Issues Data Qua l i ty  Objectives 

The Data  Requirements f o r  t h e  Ferrocyanide S a f e t y  Issue Deve7oped 
through t h e  Data  Qua7 i ty  Objec t ive  Process (Meacham e t  a l .  1994) i d e n t i f i e s  
the  requirements needed t o  ident i fy  a ferrocyanide Watch List tank as  SAFE, 
CONDITIONALLY SAFE, o r  UNSAFE. 
gaseous react ion products such as  nitrogen compounds may be present i n  the 
vapor space. 
'data will be used t o  corroborate data obtained from past  and/or fu tu re  tank 
core analyses. 

Since ferrocyanide is non-vol a t i  le ,  only 

Although this DO0 does not. specify vapor measurements, the  vapor 

2.0 RELEVANT SAFETY INFORMATION 

Potent ia l  fug i t i ve  vapor emissions from the  tanks could become worker 
health and sa fe ty  issues. 

2.1 Tank S ta tus  

Single-shell tank BY-103 is  c l a s s i f i ed  as a Ferrocyanide Watch List tank 
and was declared an assumed leaker  i n  1973. 

Tank BY-103 i s  estimated t o  contain 34,000 l i t e r s  (9,000 ga l . )  of sludge 
and 1,480,000 l i t e r s  (391,000 gal . )  of sal tcake f o r  a t o t a l  of 400,000 gal .  
The sa l tcake  i s  estimated t o  contain 520,000 l i t e r s  (137,000 ga l )  of pumpable 
i n t e r s t i t i a l  l i q u i d .  I t s  contents a re  categorized as  non-complexed waste 
(NCPLX) (Hanlon 1994). The median temperature of the  waste i n  tank BY-103 i s  
24.9"C; the  maximum temperature is  58.3"C. 

the  Survei l lance Analysis Computer System (SACS) database ind ica te  a waste 
depth of 147.5 inches below r i s e r  5, which i s  located on the  easth s ide  
approximately 1/4 of the  radius  from the  center  of the  tank. 

. t o t a l  waste volume i s  calculated a t  1,580,000 l i t e r s  (418,000 gal .). 

Recent readings (July,  1994) obtained from Tank Farm Surveil lance and 

From this, the  

2.2 Tank Monitoring Activities 

Waste level  measurements a re  taken th rough  r i s e r  4 us ing  a manual tape.  
Internal tank temperature is  automatically recorded from 15 thermocouples on a 
t r e e  i n  r i s e r  1. A l i q u i d  observation well i s  located i n  r i s e r  7. 
dry wells monitor rad ia t ion  i n  the  surrounding s o i l  (Brevick e t  a l .  1994). 

S i x  a c t i v e =  

3.0 SUMMARY OF HISTORICAL INFORMATION FOR TANK BY-103 

Included i n  this sect ion a re  a physical descr ipt ion of tank BY-103, i t s  
process h is tory ,  and recorded sampl ing events. 

3.1 Conf i gura t i  on 

Tank BY-103 is  one of 16 single-shell  tanks i n  the  200 East area BY Farm 

The f irst  two tanks 

constructed during 1948-49. I t  is  23 meters (75 f t . )  i n  diameter w i t h  a 
concave-shaped base and has a 2.87 million l i t e r  (758 Kgal) tank capacity.  
The tank was the  l a s t  one i n  a th ree  tank cascade se r i e s .  
were BY-101 and BY-102. 

I 2 
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3.2 Process History 

Tank BY-103 received metal waste from tank BY-102 from October 1950 t o  
March 1952. Tanks contents were t ransfer red  t o  tanks C-104, C-105, and BY-109 
i n  1954 and was used as  a TBP scavenged waste receiver  u n t i l  1965. 
u n t i l  1972 the  tank received CW waste and was for ITS bottoms and recycle.  
The tank was declared an assumed leaker  i n  1973 w i t h  a leak volume g rea t e r  
than 5000 ga l .  A sal twel l  was in s t a l l ed  and primary s t a b i l i z a t i o n  completed 
in 1977. Level adjustments were made i n  1980 and 1982 and pa r t i a l  i so la t ion  
completed i n  1982. A major level adjustment was made i n  September 1987 by j e t  
pumping and t h e  l a s t  level adjustment completed i n  April 1990. (see Figure 1 ) .  

3.3 Histor ical  Sampl ing Events 

From 1965 

Tank BY-103 supernatant was sampled i n  1990 and analyzed i n  1991 f o r  a 
l imited s e t  of physical and chemical analytes.  Table 1 l i s t s  the  laboratory 
analysis  r e s u l t s  f o r  this sample. 

A type 2 vapor insitu sampling (ISS) event col lected vapor space samples 
from tank BY-103 on May 5, 1994. Three SUMMA@ can i s t e r  samples were col lected 
from the  tank headspace and shipped t o  the  Oregon Graduate I n s t i t u t e  of 
Science and Technology f o r  analysis  following Let ter  of Instruct'ion guide1 ines 
(Osborne 1994b). Modified EPA 10-12 and TO-14 methods were applied t o  analyze 
the  organic vapor. Analyses f o r  nitrous oxide, hydrogen, and carbon monoxide 
were a l so  performed. A data l e t t e r  report ,  submitted t o  the  TWRS Tank Vapor 
Issue Resolution Program, was produced as  screening data  and is  not qua l i f ied  
data .  These r e s u l t s  and 9 of the  42 EPA TO-14 compounds detected a re  given i n  
Table 2. 

Results o f  an ambient a i r  SUMMA@ can i s t e r  sample ( f i e l d  blank) col lected 
upwind of BY-103 for v o l a t i l e  organics following procedure EPA TO-12 were n o t  
reported. Hydrogen and carbon monoxide 
were not detected.  

Nitrous oxide was found a t  0.8 ppmv. 

. 
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SAMPLE 
DATE 

. 

R8088 
6/3/91 

Table 1. Historical Characterization 
Data For Tank BY-103. 

Total Alpha pCi/L 
Total Beta pCi/L 
GEA-1 i q pCi /L 
Sr-89/90 pCi/L 
TC-99 pCi /L 
Pu-239/40 pCi /L 
Am-241 pCi /L 

0.68 
365,100 

200,OO CS-137 
233 
117 
< 
< 

I 

Sp. Gr. 
% Water 

CHEMICAL COMPONENTS* 

1.45. 
52 

199,000 
38 , 400 
5,900 
543 
151 
82 
55 
53 
48 
15 
3 
3 
2 
1 
1 
1 
1.8 
7.6 
< 

2.6 
63,000 
190 , 000 
0.34 
<2,100 
7 , 200 
2.7 

< Less than detection limit. 

4 
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Compo'und 

TNMHC' by  procedure TO-12, pg/m3 

N i t r o u s  Oxide, ppmv 
Hydrogen , ppmv 
Carbon Monoxide, ppmv 

Sample I d e n t i f i c a t i o n  Numbers 
106 107 108 

5,190 4 , 764 5,513 
(+ 14) (+ 60) (+ 5) 

49.2 49.2 49.2 
21.8 21.2 21.2 
t l  t l  t l  

3.3.1 Expected Tank Dome Space Vapor Composition 

TO-12 procedure i n d i c a t e s  a low l e v e l  o f  o rgan ic  vapors i n  t h e  t a n k  BY-103 
vapor space. 
are ammonia, methane, n i t r i c  oxide, and n i t r o g e n  d iox ide .  

The q u a n t i f i c a t i o n  o f  t h e  t o t a l  non-methane hydrocarbons by t h e  EPA 

Other vapors o f  concern which may be present  i n  t h e  vapor space 

Freon 12 1 1 
Methyl c h l  o r i d e  1 1 
1 , 3-Butadi ene 2 1 
Freon 11 95 67 
Benzene 2 1 
To1 uene 33 25 
Perch1 o roe thy l  ene 1 1 
m&p-Xyl ene 1 1 
0-Xyl ene 1 1 

5 

1 
1 

60 
1 
23 
1 
1 

-- 

-- 
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4.0 SCHEDULED SAMPLING EVENT 

The fo l  1 owing 
used i n  the  preparat  
o f  r e s u l t s  f o r  vapor 

information provides the methodology and procedures t o  be 
ion, sample r e t r i e v a l ,  t ranspor t ,  analysis ,  and reporting 
space samples re t r ieved from tank BY-103. Any decisions,  

observations, o r  deviat ions t o  this character izat ion plan made during sample 
rece ip t ,  preparation, and analysis  shal l  be documented i n  t he  de l iverable  
report .  

4.1 Preparation of Sample Media Containers 

The 1 aboratory performing the  contracted analyt ical  work sha l l  supply 
prepared and 1 abeled sample containers (SUMMA@ can i s t e r s  and/or s e l ec t ive  
sorbent sampling media) t o  Field Analytical Services (FAS) a t  l e a s t  48 hours 
i n  advance of the scheduled sampling date.  
c e r t i f i e d  t h a t  preparation procedures were performed and i t  complies t o  
clean1 iness  requirements. 
fol1,owing the qual i ty  assurance/qual i t y  control format given i n  Section 5.1 
and other  label  information t o  the labora tor ies  as requested. 

4.2 F1 ammabi 1 i t y  o f  Vapor Space Gases 

Each sample media container  i s  

FAS shal l .  provide sample iden t i f i ca t ion  numbers 

Pr ior  t o  performing in t rus ive  work on a tank, an assessment of the  
flammability of the  tank vapor space gases is  required by standard WHC sa fe ty  
pract ices  . Under present guide1 i nes no operational o r  sampl i ng a c t i v i t y  i s 
permitted i f  a s ing le  sample of the  tank vapor fuel content,  as  measured w i t h  
a combustible gas meter (CGM),  i s  grea te r  than 20% of the  lower flammability 
l imi t  (LFL). I f  this CGM sample has a t o t a l  fuel content between 10% and 20% 
o f  the LFL, a vapor sampling a c t i v i t y  may continue under CGM monitoring t o  
b e t t e r  i den t i fy  the  hazard leve l .  Under 10% of the  LFL the  tank is  not 
considered a flammability problem and a l l  scheduled work can proceed (Osborne 
e t  a l .  1994a). 

4.3 Sample Collection 

In f i s c a l  year 1995, the  tank BY-103 vapor space sha l l  .be sampled 
through a heated probe i n  r i s e r  1 O B  using the vapor sampling system (VSS) i n  
accordance w i t h  1 aboratory operating procedure LO-080-450 "Col 1 e c t  i on of 
SUMMA@ Canisters  & Sorbent Tube Samples Using the  Vapor Sampling System 
(VSS)". Table 3 spec i f i e s  the  sample type, the  type of co l lec t ion  media t o  be- 
used, and the number of samples requested. Table 4 provides a sequence of 
sampling a c t i v i t i e s  and spec i f i e s  the  sample co l lec t ion  time and the flow r a t e  
through the  sample co l lec t ion  tubes. 

A c leanl iness  check sha l l  be performed i n  accordance w i t h  procedure 
L0-080-450, Appendix C. 
co l lec t ing  ambient a i r  SUMMA@ samples prior t o  sampling the tanks using the  
following conditions:  1) w i t h  the  VSS manifold and t r a n s f e r  l i n e s  f u l l y  
heated; and 2)  without the  VSS, upwind of BY-103. 

Cleanliness of the VSS shal l  a l so  be addressed by 

The GC/FID sha l l  be used t o  mon i to r  organic vapors d u r i n g  the  sampling 
event. The GC/FID sha l l  be operated i n  accordance w i t h  LO-080-450, Appendix D 
and Bellus (1993). 
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Table 3.  General Sampling Information 

2 sample taken through the VSS, one sample taken upwind of the tank. 
Preparation procedure for samples spiked with surrogatecs). 

Number of 
Samples 

6 
2 

4 

1 
1 
6 
3 
1 
4 

4.4 Radiation Screening and Sample Transport 

A l l '  samples sha l l  be stored a t  the  222-S Laboratory Annex following The 
sampl e rece ip t  and control procedure PNL-TVP-07 whi  1 e performing a 
radiological survey o f  the  HEPA f i l t e r s . u s e d  i n  t he  VSS and the  tritium t r a p  
sampler. T h i s  i s  necessary t o  comply w i t h  Department of Transportation (DOT) 
shipping regulat ions and o f f s i  t e  1 aboratory acceptance c r i t e r i a .  

Laboratory and analyzed f o r  the  acceptable spec i f i c  (alpha, beta,  gamma) 
a c t i v i t y  l e v e l s  given i n  Table 5. 
222-S Laboratory f o r  tritium using 1 i q u i d  s c i n t i l l a t i o n  counting t o  determine 
.tritium a c t i v i t y .  

The HEPA f i l t e rs  used i n  the  VSS shal l  be received by the  222-S 

The Tritium Trap shal l  be analyzed a t  the  

The r e s u l t s  from the  radiat ion screening shal l  be submi t ted  t o  and 
evaluated by Field Analytical Services t o  ensure the  samples meet the  
analyt ical  l abora tory ' s  acceptance c r i t e r i a .  Field Analytical Services sha l l  
provide a repor t  t o  each ana ly t ica l ' l abora tory  t o  ident i fy  the  number of 
picocuries per sample (pCi/g of sample) for each sample t h a t  i s  submitted for 
analysis .  

a 
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SAMPLE SAMPLE/ACTIVITY DESCRIPTION 
COOE 

Table 4. List of Samples and Activities. 
SAMPLER POSITION 

DURING COLLECTION 
GAS FLOW RATE 

- -  
02 

-- 
-- 
-- 

03 -- 
04 

SAMPLE 
DURATION 

Co l lec t  GC sample and i n i t i a t e  GC run 

Col lect  anbient a i r  sample SUMMA #2 

Leak t e s t  N/A 

Purge VSS w i th  tank ,a i r  N/A 

Measure tank pressure N/A 
Co l l ec t  T r i t i u n  Trap 
Co l l ec t  GC sample and i n i t i a t e  GC run 

Co l lec t  SUMMA #3 Port 11 

Port  15 

Sorbent l i n e  8 

10 
11 
12 
13 

Col lect  T r i p l e  Sorbent Trap (TST) sample #1 
Col lect  TST sample #2 
Open, close, & s tore TST F i e l d  Blank #1 
Col lect  TST s a m l e  #3 Sorbent l i n e  8 

Sorbent l i n e  9 
Sorbent l i n e  10 
In VSS t ruck 

14 
15 
16 
17 

Col lect  TSJ sample #4 
Store TST Trip Blank #1 
Col lect  NH3/NOx/H20 Sorbent Trap #1 Sorbent l i n e  9 
Col lect  NH3/NOx/H20 Sorbent Trap #2 

Sorbent l i n e  10 
None 

Sorbent l i n e  10 

21 
22, 23, 24 

25 

26 

27 
28 

Co l lec t  NH3/NOx/H20 Sorbent Trap #6 
Store NH3/NOx/H20 Trap Tr ip Blanks #1, 
#2, & #3 
Remove upstream HEPA F i l t e r  from HEPA 
t rans fe r  box 
Remove downstream HEPA F i l t e r  from HEPA 
t rans fe r  box 
Remove upstream HEPA F i l t e r  from VSS 

Remove downstream HEPA F i l t e r  from VSS 

Sorbent l i n e  10 
None 

Upstream o f  box 

Downstream o f  box 

Upstream ~ ~ ‘ V S S  

Downstream o f  VSS 

-- IPurge VSS w i th  a&ient a i r 4  I N/A 
(Co l l ec t  ambient a i r  sample SUMMA #I IUpwind o f  BY-103 

5,450 mL/min 30 min. 
1 min. 

1 rnin. 

30 min. 
N/A 

5 min. 

5,450 mL/min 

N/A 
200 mL/min 

1 min. 

1 min. 11 05 l c o l l e c t  SUMMA #4 IPor t  13 

1 min.  

1 min. 

11 08 (Co l l ec t  SUMMA #7 IPor t  14 1 rnin. 

1 min. 

5 min. 

11 09 (Cot tect  SUMMA #8 I lPor t  16 

200 mL/min 
200 mL/min 
0 mL/min 
200 mL/min 

5 min. 

5 min.  

5 min. 200 mL/min 
None 

200 mL/min 
200 mL/min 
200 mL/min 

~ None 
15 min. 
~15 min. 
115 min. 
i15 min. 200 mL/min 

200 mL/min 
200 mL/min 

None 

~15 min. 
!15 min. 
~ None 
I 

IS Cont i nu0 

Continuo IS 

Continuo IS 

Cont inuo IS 

9 
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Organization 
PNL Analytical 
Chemistry Laboratory 
Oak Ridge National 

Laboratory 
WHC-CM-2-145 

. 

Total (Y Total S / y  Tritium Units 
PCi /g I 100 5 400 -- 

PCi /g < 450 -- 5 135 - 

5 60 I 200 -- pCi /g 
6 

Samples above DOT limits may be shipped as Limited Quantity of Radioactive Material in accordance with DOT approval. 

Shipment of samples destined t o  the  PNL 326 laboratory sha l l  occur 
within 24 hours of t he  222-S r.adiation screening. T r i p  blanks and f ie ld  
blanks a re  t o  accompany the  waste samples t o  the  laboratory.  
information concerning sample and blank hand1 ing, custody, and t ranspor t  r e f e r  
t o  qual i t y  assurance/qual i t y  control requirements i n  Sect i  on 5.1. 

For s p e c i f i c  

4 :5 Tank-Speci f i c Analytical Procedures 

4.5.1 Sampling, I so la t ion ,  and Analysis Scheme 

A flowchart and nar ra t ive  showing the sample co l lec t ion ,  i so l a t ion ,  and 
A l l  samples a re  t o  be prepared and analysis  scheme is  presented as Figure 2. 

analyzed i n  accordance w i t h  this scheme. Sample r ece ip t ,  custody, 
preparation, and analysis  sha l l  be performed i n  accordance w i t h  approved 
procedures. 

Toxicology Review Panel (TRP), and i f  deemed necessary by the  TRP, 
requirements f o r  fu r the r  quant i f icat ion and speciat ion sha l l  be conveyed 
through a Let te r  of Instruct ion by the  Characterization Program and/or 
revis ion t o  this Tank Characterization P l a n .  

Following a time period f o r  evaluation of the  laboratory repor t  by the  

4.5.2 Analytical Methods 

Sample material re t r ieved from the  tank BY-103 vapor space and contained 
w i t h i n  the  SUMMA@ can i s t e r s  sha l l  be analyzed for t o t a l  non-methane 
hydrocarbons fol1 owing modified EPA procedures TO-12 and TO-14. The sorbent 
t r aps  contain analyte-specific sorbent media and shal l  be analyzed f o r  these 
spec i f i c  analytes .  The t r i p l e  sorbent t r aps  contain sorbent media designed t o  
allow a broad range of organic species t o  be retained.  Table 6 i d e n t i f i e s  the 
appropriate laboratory procedures used i n  each analysis .  

a 

Any analyses prescribed by this document, b u t  not performed, sha l l  be 
iden t i f i ed  and j u s t i f i c a t i o n  f o r  non-performance wri t ten i n  the  appropriate 
da ta  report .  I f  there are  in su f f i c i en t  samples t o  perform a l l  requested 
analyses, Tank Vapor Safety Resolution Program personnel sha l l  be contacted. 

10 
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,,, Step 5 (FAS). 
Determine If aampias + 
can bo shipped. 

. 

Yalntaln safe storaga 
of samples. Notify 
oafoty program. 

*Step 1 

*Step 2 

*Step 3 

*Step 4 

*Step 5 

*Step 6 

.Step 7 

.step 8 

SUYYA can~stara 

Prepare sample and blank containers a t  contract 
laboratories. 
nunbers and sampling data provided by F i e l d  Analyt ical 
Services. 

Ship containers t o  F ie ld  Analyt ical Services a t  least 4 
days in  advance of scheduled sampling event. Receipt and 
contro l  o f  containers shal l  be guided by procedure 
PNL-TVP-07. 

I f  tank i s  safe with regard t o  f lamnabil i ty, set up vapor 
sampling system (VSS) and co l l ec t  samples fol lowing 
procedure LO-080-450 and guidelines i n  Table 4. 

Perform radio log ica l  f i e l d  survey o f  HEPA f i l t e r s .  Ship t o  
the 2224 Laboratory the vapor sample containers f o r  locker 
storage, and the HEPA f i l t e r s  and T r i t i u n  Trap fo r  
radio 1 ogi cat survey. 

Using rad io log ica l  survey report results, determine i f  
samples are acceptable t o  ship o f f s i t e  (see Section 4.4). 

I f  determined t o  be acceptable by o f f s i t e  laboratory 
requirements and WHC-CM-2-14, sh ip samples and blanks 
fo l lowing DOT requirements. 
maintain samples in  storage and contact the J. W. Osborne 
o f  Vapor Issue Resolution Program f o r  f u r the r  direct ion. 

A. SUMMA@ Canisters (PNL): Perform EPA-TO-12. Perform fu l l  
scan EPA-TO-14. 
following: H2, CO, N20, CH4, C02. 

B. Sorbent Traps (PNL): Perform gravimetric analysis fo r  
moisture. Perform selective electrode analysis fo r  NH3 
Analyze NO and NO2 Traps. 

C. T r i p l e  Sorbent Traps (ORNL): Perform organic vapor 
analysis. 

Following the Section 8.0 report ing requirements, de l iver  a 
Format V I  Report t o  the Vapor Issue Resolution Safety 
Program accordins t o  the contractual agreements - 

Label containers using sample i den t i f i ca t i on  

I f  not acceptable t o  ship, 

Perform analyte-specif ic analysis fo r  the 

mpk m . n t  I h p 8  

contract lab(.). 

Step 1 (labs). 
Propare Sample 

Step 2 (Labs). 
Ship sample contalnen 

Step Peform 7A EPA (PNL). procedures 
TO-12 and TO-14, and 
analyte-specific analyses. 

Collect samples 4 t h  VSS 
followlna L048MsO. 

Stop PelfOllll 78 (PNL). aMly8eS fOf 

molsture. ammonla, volatlie organlm. and NOx. 
~ ~ ~ & c ~ ~ ~ ~ ~ , o r  

Stop 4 (FAS). 
Ship HEPA fliten and r - l  trllium tmD to 222-S. 

& 
Step 8 (iabs 6 FAS). 

b Raport results by 
tlme requlrement 

q 

Y 

11 



WHC-SD-WM-TP-231, REV. 0 

i 

. 

Table 6. BY-103 Sample Chemical, Physical, and Radiolog 
PROJECT BY-103 VAPOR COMMENTS REPORT FORMATS I 

Jlan Nunber WHC-SD-UM-TP-231 Type 3 vapor sampling system 

Jrogram J. W. Osborne 
:ontact 

Contact B. C. Cementer 

Coordinator R. A. Jenkins (ORNL) I .  

(VSS) using heated vapor 
probes. 

V RCRA Compliance 

V I  Special 

PRIMARY ANALYSES QUALITY-  CONTROL' 

C. S. Hm'i 
Lab Pro ject  S. C. Goheen (PNL) I 

ANALYSIS 
METHOD 

EPA TO-12 
EPA TO-14 

GC/TCD 

I C  

Gravimetric 

Selective 
Electrode 
GC/MS 

Total a 
Total fi 
Total y 
L iq .  Scin. 

GC/FID, 

PNL-TVP-006 E% 
CH4 
HZ 

H2° 

NH3 

N,O 
NO PNL-ALO-009 

PNL-ALO-009 

PNL-ALO-266 

.. 
NO, - 

AC-MM-1-003157 

Daughters LA-508-1 11 

I 

oraani cs I LO-OBO-lr50 

Direct  
Di rect  

Desorption -+ 
I 

FAS I Direct  

SAMPLE 
CONTAINER 

SUMMA@ 
SUMMA8 

SUMMA@ 

Sorbent 
Trap 
Sorbent 
Trap 
Sorbent 
Trap 
T r i p l e  
Sorbent 
Trap 

HEPA 

I Fi iter 
T r i t i u n  
Trap 
On-line 

Process Control 

Waste Management 

NO. OF 
SAMPLE 

3 
3 

3 

4 

4 

4 

4 

4 

' 1  

N/A - 

SPIKE 

N /A N /A 

cal Analytical Requirements 
NUMBER OF SAMPLE/BLANK CONTAINERS 

PROCESSED 
Organization WHC PNL ORNL 
SUMMA8 Canister 6/2 

Sorbent Trap System" 6/3 

T r i p l e  Sorbent Trap 4/2 
HEPA F i l t e r  4 
T r i t i u n  Trap 1 

C R I T E R I A  

I 1 I 

N/A I N/A I N/A 1 N/A 

I 
TOTAL 

8* 

9 

6 
4 

1 

REPORT . 
FORMAT 

V I  
I, V I  

V I  
I, V I  
I, V I  
I, V I  
I, V I  
I ,  V I  
1, V I  
V I  

I, V I  

I, V I  

I, I 1  

11 

11, V I  

N/A: Not Applicable *Acetone, acetoni t r i le ,  benzene, 1,3- butadiene, butanal, n-butanol, 
a 

b 
c 
d 
e 
f Includes one t r i p  and one f i e l d  blank. II 

Three canisters w i l l  be archived a t  PNL unti l  arrangements can be made 
f o r  transport and analy t ica l  work a t  the OGIST laboratory. 
System contains ind iv idual  sorbent media sections fo r  NOX, NH3, & H20. 
M u l t i p l e  samples and blanks are taken. 
Samples are spiked with surrogates. 
Act ion required i f  any cornpound exceed 50% IDLH. 

n-dodecane, n-hexane, methane, propanenitr i le, t r i b u t y l  phosphate, 
n-tridecane. Other organic species detected a t  levels deemed s u f f i c i e n t  by 
the laboratory sc ien t i s t  t o  be o f  po ten t i a l  tox ico log ica l  concern sha l l  be 
reported fol lowing Format I .  

12 
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5.0 QUALITY ASSURANCE/QUALITY CONTROL 

. 

T h i s  Tank Characterization Plan and r e su l t an t  laboratory ana lys i s  da ta  has 
been approved by the WHC Environmental Safety,  Health, and Qua l i ty  Assurance 
(ESH&QA) Program provided the following conditions a re  met. 

Each laboratory has a qua l i ty  assurance program t h a t  meets t h e  requirement of 
DOE order 5700.6C. 

Each ana lys i s  and media preparation procedure given i n  Tables 3 and 6 a re  
documented by the laboratory and avai lable  t o  ESH&QA. 

Any modifications made t o ,  o r  deviat ions from, the prescribed procedures a re  
documented and j u s t i f i e d  i n  the del iverable  report .  

ESH&QA will qua l i fy  labora tor ies  f o r  continued use by the program a f t e r  receipt of 
the Laboratory qua l i t y  assurance plans, and an audi t  and cor rec t ive  act ion phase. 

5.1 Sampling Operations 

The laboratory supplying the sample co l lec t ion  media sha l l  i n i t i a t e  the chain 
of custody i n  accordance w i t h  t he  1 aboratory operating procedure LO-090-443 , "Chain- 
of-Custody f o r  RCRA and CERCLA Protocol Samples" using unique sample label  and 
iden t i f i ca t ion  numbers provided by Field Analytical Services. Each sample 
iden t i f i ca t ion  number sha l l  have the following format: 

SXXXX-WYY-LLL, where: 

xxxx = w =  
YY = 

LLL = 

unique number assigned t o  the sampling event,  
a l e t te r  code indicat ing the day of a multi-day sampling 
event , 
a 2-digit  sample code found i n  Table 4, List of Sample and 
Act i v i  t i e s  , col umn one. 
a.specia1 l ab  assigned code. 

Once the sample co l lec t ion  media has been received by FAS from the laboratory,  
i t  sha l l  remain i n  the physical control of the custodian, locked i n  a secure area,  
o r  prepared f o r  shipping w i t h  'tamper evident tape.  The sample co l l ec t ion  media 
sha l l  a l so  remain i n  a control led area under conditions spec i f ied  by the sample 
col 1 ect  i on medi a supp l  i er. I 

Applicable operating procedures f o r  the tank BY-103 vapor space sampling 
a c t i v i t i e s  are contained i n  work package ES-94-1159. 
and f i e l d  blanks a re  t o  be col lected i n  accordance w i t h  Tables 3 and 4 and 
laboratory operating procedure LO-080-450 "Collection of SUMMA@ Canis ters  & Sorbent 
Tube Samples Using the Vapor Sampling System (VSS)" and shipped t o  the laboratory by 
Field Analytical Services i n  accordance w i t h  Hazardous Material Packaging and 
Shipping, WHC-CM-2-14. 

Vapor samples, t r i p  blanks, 

All sampling a c t i v i t i e s  sha l l  be documented i n  control led f i e l d  logbooks 
maintained by sampl i ng personnel (Sampl i ng and Mobi 1 e Laboratories) and sha l l  
contain,  but a r e  not l imited to :  

1) iden t i f i ca t ion  of tank and r i s e r  number and photographs of the sample 
loca t ion  i n  which the sampling is  conducted, 

13 
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2) i f any anomal i es a re  observed , correspondi ng sampl e i dent i f i c a t  i on 
numbers, flow ra t e s ,  pressures,  temperatures, and other  operational 
parameters affect ing the  sample, 

3) any conditions t h a t  the  sampler may observe d u r i n g  the sampling event ( i .  
e. , odors, nearby machinery i n  operation, e t c . )  , 

4)  names and t i t l e s  of personnel involved i n  the  f ie ld  a c t i v i t y  and t h e i r  
responsi b i  1 i t i  e s  , 

5) instrument ca l ibra t ion  dates .  

Sampling and Mobile Laboratorjes i s  responsible f o r  documenting any problems 
and procedural changes a f fec t ing  the  va l id i ty  o f  the  sample i n  a f i e l d  notebook and 
shal l  en t e r  this information i n  the  comment sect ion of the  chain-of-custody form for 
addition t o  the  da ta  reports .  

* 5.2 Laboratory Operations 

Prepared and.labeled .sample co l lec t ion  containers,  t r i p  blanks, and f i e l d  
blanks a re  supplied by the  performing labora tor ies  t o  Field Analytical Services.  
The SUMMA@ can i s t e r s  and Sorbent Trap  Systems are  prepared and c e r t i f i e d  following 
the  laboratory qua l i ty  control procedures ident i f ied  i n  Table 3 .  The laboratory 
supplying the  sample co l lec t ion  media shal l  i n i t i a t e  the  chain of custody i n  
accordance w i t h  the  laboratory operating procedure LO-090-443, "Chain-of-Custody f o r  
RCRA and CERCLA Protocol Samples" using sample 1 abel and iden t i f i ca t ion  numbers 
provided by Field Analytical Services. 

The sample receipt and control procedures used i n  the  Pac i f ic  Northwest 
Laboratory 326 Laboratory a re  reported by procedure PNL-TVP-07. Analyses performed 
a t  a laboratory sha l l  be guided by a qua l i ty  assurance program t h a t  meets the  
requirement of DOE order 5700.6C. The PNL 326 laboratory has an impact level I1 
Laboratory Qua l i ty  Assurance Plan (Barnes 1994). 

Method s p e c i f i c  qua l i ty  control such as  ca l ib ra t ions  and blanks a re  a l so  found 
i n  t he  .analyt ical  procedures. Sample qua l i ty  control (dupl icates ,  spikes,  
standards) a r e  iden t i f i ed  i n  Table 6. 
performing laboratory sha l l  perform t o  i t s  qua l i ty  assurance p l  an(s ) .  

I f  no c r i t e r i a  a re  provided i n  Table 6, the  

Due t o  the developmental work being done w i t h  the  analysis  procedures and 
potenti  a1 sample differences (between tanks) , changes i n  procedures may be needed. 
These changes must be documented i n  controlled notebooks referenced i n  t he  
del i verabl e repor t s  t o  ensure traceabi 1 i t y  . 

. 
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Table 7: Tank BY-103 Project Key 

Individual (s) Organization 
S. C. Goheen Pacific Northwest 

Laboratory 
R. A. Jenkins -Oak Ridge National 

La bora t o ry 
B. C. Carpenter TWRS Characterization 

C. S. Homi Support 

J. L. Huckaby TWRS Tank Vapor Issue 

H. Babad TWRS Characterization 
Resol uti on Program 

Program 

Services 
R. D. Mahon Field Analytical 

E. H. Neilsen Waste Tank Safety 
Engineering 

Industrial Hygiene and 
D. R.  Carls Safety Program 

East Area Shift 
Operations 
Manager 

Tank Farm Operations 

6.0 ORGANIZATION 

Personnel List. 

Responsi bi 1 i ty 
Project Manager for Vapor 
Sample Characterization 
Project Manager for Vapor 
Sampl e Characterization 

BY1103 Tank 
Characterization Plan 

Engineers 
Vapor. Issue Resolution 

Engineer 
Tank Safety Screening 

Scientist 
Sampl ing and Mobile 

Laboratories Vapor Sampling 
Program Lead 

Vapor Sampl i ng 
Cognizant Engineer 

Industrial Hygiene Point of 
Contact if Action Limit is 
Exceeded (FAX 372-3522) 

East Tank Farm Point of 
Contact if Action Limit is 

Exceeded (373-2689) 

. 

The organization and responsibility of key personnel involved in this tank 
BY-103 vapor sampling project are listed in Table 7. 

7.0 EXCEPTIONS, CLARIFICATIONS, AND ASSUMPTIONS 

7.1 Exceptions to DQO Requirements 

The determination of the flammability of tank vapor space gases will not be 
made during this sampling event. 
to the sampling event by health physics personnel during periodic tank flammability 
testing. 
as safe for a period of 6 months. During this period normal tank operations and 
sampling is permitted, following which a new flammability test may be performed. 

This determination is performed and reported p r i o r  

Once determined to be safe in regard to flammability, the tank is regarded 
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7.2 C l a r i f i c a t i o n s  and Assumptions 

Tr iD  Blanks and F i e l d  Blanks 

samples, except t h a t  they are never opened i n  the  f i e l d .  F i e l d  Blanks are sampling 
devices prepared and handled i n  the  same manner as the  samples, b u t  no tank  samples 
are c o l l e c t e d  w i t h  them. 
t r i p  b lank unless i t  i s  determined t o  be contaminated, i n  which case a l l  t r i p  blanks 
are t o  be analyzed. 

T r i p  Blanks are sampling devices prepared and handled i n  t h e  same manner as 

Laborator ies supply ing blanks may op t  t o  analyze on ly  1 

Sample Custodian 

s c i e n t i f i c  technic ian,  l ead  sampler, o r  l abo ra to ry  s c i e n t i s t  o r  t echn ic ian  who signs 
the  received by b lock  on the  chain o f  custody. Transfer  o f  custodianship occurs 
when the  custodian s igns t h e  re7inquished by b lock  on the  chain o f  custody and 
releases t h e  sample(s) t o  the  new custodian s ignator .  

The sample custodian i s  t he  designated FAS cognizant s c i e n t i s t  o r  a s s i s t i n g  

Phvsical  Contro l  

a room which s h a l l  s igna l  an alarm when entered, o r  locked i n  a cabinet .  
Physical  c o n t r o l  o f  a sample inc ludes being i n  t h e  s i g h t  o f  t h e  custodian, i n  

8.0 DELIVERABLES 

The P a c i f i c  Northwest Laboratory, Oak Ridge Nat ional  Laboratory, and Sampl i n g  
and Mobi le Laborator ies VSS sampling and analyses o f  tank  BY-103 vapors s h a l l  
repor ted  as Format V I  (Sect ion 8.3). A l l  r epo r t s  s h a l l  be submit ted t o  J. W .  
Osborne o f  t h e  Tank Vapor Safety  Resolut ion Program. 
1 aborator ies s h a l l  rece ive  Format I 1  repor t s  from Sampl i n g  and Mobi le  Laborator ies 
as descr ibed i n  Sect ion 8.2. Table 6 i d e n t i f i e s  the  pr imary analy tes o f  concern and 
expected t o  be present  i n  the  vapor space o f  tank  BY-103. Any ana ly te  exceeding the  
n o t i f i c a t i o n  l i m i t  prescr ibed i n  Table 6 s h a l l  be repor ted  as Format I (Sect ion 
8.1). Other organic  species detected a t  l e v e l s  deemed s u f f i c i e n t  by t h e  l abo ra to ry  
s c i e n t i s t  t o  be o f  p o t e n t i a l  t o x i c o l o g i c a l  concern s h a l l  a lso  be repor ted  f o l l o w i n g  
Format I. Other r e p o r t  r e c i p i e n t s  are i d e n t i f i e d  i n  the  f o l l o w i n g  sect ions.  
Add i t iona l  in format ion regard ing r e p o r t i n g  formats i s  g iven i n  Schre iber  (1994). 

I n  add i t ion ,  t h e  a n a l y t i c a l  

8.1 Format I Repor t ing 

exceed n o t i f i c a t i o n  l i m i t s  def ined i n  the  DQO processes s h a l l  be repor ted  by the  
P ro jec t  Manager, delegate, o r  Heal th  Physics Management by c a l l i n g  t h e  East Area 
S h i f t  Manager o f  Tank Farm Operations a t  (509) 373-2689 immediately. Th is  verbal  
communication must be fo l lowed w i t h i n  3 working days by w r i t t e n  communication t o  J. 
W. Osborne o f  t h e  Tank Vapor Issue Resolut ion Program, D. R. Car ls  i n  the  I n d u s t r i a l  
Hygiene and Safety  Program, and D. R. Bratze l  o f  t he  Charac ter iza t ion  Program, 
documenting the  observat ion(s).  A f u r t h e r  review o f  t he  data, i n c l u d i n g  q u a l i t y  
con t ro l  r e s u l t s  and add i t i ona l  analyses f o r  v e r i f i c a t i o n  o f  t he  exceeded analyte,  
may be cont rac ted  between the  performing labo ra to ry  and the  contacts  above. 

Table 6 conta ins the  n o t i f i c a t i o n  l i m i t s  f o r  s p e c i f i c  analytes.  Analytes t h a t  

8.2 Format I1 Repor t ing 

Resul ts of t he  222-S Laboratory 's  r a d i o l o g i c a l  survey s h a l l  be repor ted  by 
Sampling and Mobi le  Laborator ies as Format I 1  t o  the  a n a l y t i c a l  l a b o r a t o r i e s  l i s t i n g  
the  p icocur ies  per  sample (pCi/g o f  sample) f o r  each sample submit ted f o r  analys is .  
This Format I 1  r e p o r t  should a lso  prov ide the  sample c o l l e c t i o n  sequence and 
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. 

volumes, ve r i f i ca t ion  of trip and f i e l d  blank use, and any anomalous sampling 
conditions t o  accompany, i f  possible,  the  shipment of samples. 

hours a f t e r  the  samples have been shipped.’ 

Alternat ively,  this 
. sampling repor t  may be transmitted by FAX t o  the  analyt ical  l abora tor ies  w i t h i n  48 

8.3 Format VI Reporting 

supporting document, w i t h  sponsor-1 imited release.  
The f ina l  sampling report  from Sampling and Mobile Laboratories sha l l  be a WHC 

I t  should include: 

. 1) A descr ipt ion of sampling equipment used; 
2) a descr ipt ion of sampling qua l i ty  controls  applied (e.g. ,  leak and 

cleanl iness t e s t s  of t he  sampling manifold, system temperature and 
pressure moni t o r i  ng/al arms , instrument cal i b ra t i  on detai  1 s) ; 

3)  sampling event chronology and sample co l lec t ion  schedule (complete l i s t  o f  
samples, by ID#, time col lected,  f low r a t e s ,  e t c . ) ;  

4) any indus t r ia l  hygiene tank monitor ing data  col lected before o r  d u r i n g  
sampling event; 

5) an evaluation of sources of sampl i n g  e r ro r s ;  
6) sample rad ia t ion  screening r e su l t s ;  
7)  sample s torage and shipment d e t a i l s ;  and 
8) copies of a l l  chain-of-custody forms. 

Reports by the  analyt ical  l abora tor ies  sha l l  be su i t ab le  f o r  pub1 i c  
d i s t r ibu t ion .  To t he  extent  applicable,  the  reports  should include: 

1) A summary of analyt ical  r e su l t s ;  
2) a descr ipt ion of sample device preparation (and manufacture i f  

appropriate) , c i t i n g  procedures and logbooks used; 
3 )  references p r o v i d i n g  t raceabi l  i t y  o f  sample device cleanl iness;  
4) a b r i e f  descr ipt ion of analyt ical  methods, w i t h  procedures c i t ed ;  
5)  a b r i e f  explanation of how analyt ical  systems control was demonstratably 

maintained; 
6) a b r i e f  descr ipt ion of sample storage and shipment conditions,  c i t i n g  

procedures and 1 ogbooks used; 
7)  a l i s t i n g  of analytes of quant i ta t ion ( t a rge t  ana ly tes ) ,  w i t h  analyt ical  

number of ca l ibra t ion  p o i n t s  used, and s t a t i s t i c a l  data on l i n e a r i t y  of 
cal i brat ion;  

8)  quant i ta t ive  analyt ical  r e s u l t s ,  expressed 9s dimensionless (ppmv o r  ppbv) 
concentration, and mass concentration (pg/m , mg/L, e t c .  , calculated a t  
0 “ C  and 1 atm) of t a r g e t  analytes ( iden t i f i ed  by name and Chemical 
Abstract  Service number) i n  each tank a i r  sample; 

expressed i n  both mass and dimensionless concentrations ( i f  possible) of 
non-target organic analytes ( iden t i f i ed  by name and Chemical Abstract 
Service number) i n  each organic vapor sample; 

10) a s t a t i s t i c a l  summary ( i  .e. , mean, standard deviation) f o r  multiple 
analyses and/or multiple samples f o r  a l l  analytes  (pos i t ive ly  and 
t en ta t ive ly  ident i f ied  compounds) i n  both mass and dimensionless 
concentrations ( i f  possible) ;  

11) a summary of a l l  exceptional conditions,  such as deviat ions from procedure 
o r  protocol,  r e s u l t s  obtained outside of instrument ca l ib ra t ion  range, 
sorbent t r a p  breakthrough of analytes,  o r  poor surrogate recoveries;  and 

12)  chain-of-custody forms attached. 

. method detect ion limit, range for which instrumentation is  ca l ibra ted ,  

9)  t e n t a t i v e  iden t i f i ca t ion  and semi-quantitative analyt ical  results, 
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9.0 CHANGE CONTROL 

Under certain circumstances, it may become necessary for the performing 
laboratory to make decisions concerning a sample without review of the data by the 
customer or the Characterization Program. These changes shall be brought to the 
attention o f  the project manager and the Characterization Program as quickly as . 
possible and documented accordingly. 
documentation. 
or analytical deviation reports for minor, low-impact changes. All significant 
changes (such as changes in scope) shall be documented by Characterization Support 
via an Engineering Change Notice to this Tank Characterization Plan. 
shall also be clearly documented in the final data package. 

Additional analysis of sample material from this vapor space characterization 
project at the request of the Characterization Program shall be performed according 
to a revision o f  this Tank Characterization Plan. 

Changes must be justified in their 
Changes may be documented through the use of internal change notices 

. All changes 
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