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TANK 241-BY-108 TANK CHARACTERIZATION PLAN 

1 .O SPECIFIC TANK CHARACTERIZATION OBJECTIVES 
The sampling and analytical needs associated with the 51 Hanford Site 

underground storage tanks classified on one or more of the four Watch Lists 
(ferrocyanide, organic, flamm2ble gas, and high heat), and the safety 
screening of all 177 tanks have been identified through the Data .Quality 
Objective (DQO) process. 
in the Tank Waste Remediation System concerned with safety issues, regulatory 
requirements, or the transporting and processing of tank waste. 

DQO's identify information needed by a program group 

This Tank Characterization Plan will identify characterization 
objectives for tank BY-108 pertaining to sample collection, sample preparation 
and analysis, and laboratory analytical evaluation and reporting requirements 
in accordance with the Tank Waste Remediation System Tank Waste Analysis Plan 
(Haller 1994) and the applicable Data Quality Objectives identified in the 
following sections. 
status of the tank is given. 

In addition, an estimate of the current contents and 

1.1 Tank Safety Screening Data Quality Objectives 

The Tank Safety Screening Data Quality Objective (Redus and Babad 1994) 
describes the sampling and analytical requirements that are used to screen 
waste tanks for unidentified safety issues. Both Watch List and non-Watch 
List tanks will be sampled and evaluated to identify tank safety conditions 
related to the four Watch-List safety issues and classify the waste tanks into 
one of three categories: SAFE, CONDITIONALLY SAFE, or UNSAFE. A tank can be 
removed from the a Watch List if it is classified as SAFE. 
screening analyses shall be applied to all core samples, DST RCRA samples, and 
all auger samples, except auger samples taken exclusively to assess the 
flammable gas tank crust burn issue. 

of the waste shall be obtained from at least two widely-spaced risers. This 
vertical profile may be realized using core, auger, or grab samples. The 
analytical requirements are concerned with measuring four primary analytes: 
energetics, total alpha activity, moisture level, and flammable gas 
concentration. 
exceeded, further analysis of a secondary set of analytes and a possible 
CONDITIONALLY SAFE or UNSAFE tank classification would be warranted. 

1.2 Health and Safety Vapor Issue Resolution Data Quality Objectives 

The safety 

To meet the sampling requirements of this DQO effort, a vertical profile 

If a specific criteria level on one of these items is 

The Data Quality Objectives for Generic In-Tank Health and Safety Vapor 
Issue Resolution (Osborne et al. 1994a) concerns the tanks on the current 
"Suspect Tank List" and describes the methodology used to: 1) identify those 
tanks which can safely be sampled with intrusive equipment without risk of gas 
ignition; and 2) identify and estimate concentrations of toxicologically 
significant compounds present in the tank headspace and compare to published 
(if avai 1 ab1 e) exposure 1 imi ts. 

1 



WHC-SD-WM-TP-275, REV. 0 

1.3 Vapor Sampl ing Data Qual i ty Objectives to Support Rotary Core Sampl ing 

A portable modular exhauster has been developed to exhaust the tank 
atmosphere during a rotary drill sampling operation. Characterization of the 
tank headspace is needed to support exhauster start-up and define operational 
monitoring parameters. The Rotary Samp7ing Core Vapor Sampling Data Q u a l i t y  
Objec t ive  (Price 1994) defines requirements needed to identify the potential 
for release of regulated pollutants, confirm that the exhauster can be safely 
started, and establish alarm setpoints for total organic carbon (TOC) and 
ammonia release to maintain safe exhauster operation. To start the exhauster, 
the flammability and concentration o f  toxic gases in the tank vapor space is 
needed. 

1.4 Ferrocyanide Safety Issue Data Quality Objectives 

The Data Requirements f o r  the  Ferrocyanide Safe ty  Issue Deve7oped 
through t h e  Data Qua7 i ty  Objec t ive  Process (Meacham et al. 1994) identifies 
the requirements needed to determine total fuel and moisture content for tanks 
on the Ferrocyanide Watch List, including tank BY-108. 

1.5 Organic Fuel Rich Safety Issue Data Quality Objectives 

The Data Qua7 i ty  Objec t ive  t o  Support Reso7ution o f  t h e  Organic Fue7 
Rich Tank S a f e t y  Issue (Babad et al., 1994) identifies requirements used to 
determine which classification to place a tank, based on analyses that 
establish if organic carbon and moisture content are above or below an 
establ ished threshold. 
presence of a free organic liquid phase, moisture content, and tank 
temperature. 
concentration of secondary analytes such as major organic species, certain 
oxidizing agents, hydroxide level, or radiochemical species may be needed. 

The primary analyses employed are organic carbon, 

If the primary analyses are close to the threshold, the 

2.0 RELEVANT SAFETY INFORMATION 

The organic safety arises due to wastes added to SSTs containing 
quantities of complexants used in waste management operations, as well as 
degradation products of these complexants and solvents used in fuel 
reprocessing and metal recovery operations. 
presumed stoichiometric excess of sodium nitrite/nitrate oxidizers that are 
sufficient to exothermally oxidize organic compounds. 

These waste tanks also contain a 
= 

The relevant safety issues with tanks on the Ferrocyanide Watch List 
concern 1) the potential for a propagating reaction between complexes of 
ferrocyanide and nitrate and nitrite-tha 
radioactive material , and 2) the possibi 
safety issues exist for the tank. 

Vapor samples are used to identify 
vapor emissions from the tanks which cou 
i ssues. 

2.1 Tank Status 

-could result in a release of 
ity that other, as yet unidentified, 

potential flammable and fugitive 
d become worker health and safety 

Single-shell tank BY-108 is classified as a Ferrocyanide Watch List 
tank. The tank was declared an assumed leaker and removed from service in 
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1972; interim stabilized was completed in February 1985. 
waste addition intrusion prevention was completed (Hanlon 1994). 
officially an Organic Watch List tank, restrictions have been placed on 
intrusive operations by Standing Order #94-16 (dated 09/08/94) since the tank 
is suspected to contain or to have contained a floating organic layer. 

To prevent further 
Although not 

Tank BY-108 is estimated to contain 625,000 liters (165,000 gal.) of 
sludge and 238,000 liters (63,000 gal.) of saltcake with no pumpable or 
drainable liquid for a total of 863,000 liters (228,000 gal). 
temperature of the waste in tank BY-108 is 29°C; the maximum temperature is 
68°C (Brevick et al. 1994). The saltcake is estimated to contain 34,000 
liters (9,000 gal.) of interstitial liquid. 
non-compl exed waste (Hanl on 1994). 

The median 

Its contents are categorized as 

Recent readings (July, 1994) obtained from Tank Farm Surveillance and 
the Surveillance Analysis Computer System (SACS) database indicate a waste 
depth of 87.5 inches below riser 4, which is located on the north side 
approximately 1/3 of the radius from the center of the tank. 
total waste volume is calculated at 833,000 liters (220,000 gal .). 

2.2 Tank Monitoring Activities 

From this, the 

Waste level measurements are taken on a quarterly basis through riser 4 
using a manual tape. 
13 thermocouples on a tree in riser 1. 
in the surrounding soil (Brevick et al. 1994). 

Internal tank temperature is automatically recorded from 
Six active dry wells monitor radiation 

3.0 SUMMARY OF HISTORICAL INFORMATION FOR TANK BY-108 

Included in this section are a physical description of tank BY-108, its 
process history, and recorded sampling events. 

3.1 Configuration 

Tank BY-108 is one of 16 single-shell tanks in the 200 East area BX Farm 
constructed during 1948-49. It is 23 meters (75 ft.) in diameter with a 
concave-shaped base and has a 2.87 million liter (758,000) tank capacity. The 
tank was used at one time as the secondary tank in a three tank cascade series 
which also included tanks BY-107 and BY-109. 

3.2 Process History 

Tank BY-108 received clarified first-cycle decontamination waste through 
BY-107 from the BX-107, BX-108, and BX-109 cascade from September 1950 to late 
1952. In 1955, it was used as a tri-butyl phosphate scavenged waste receiver. 
In 1958, it received nearly 2,000,000 liters (530,000 gal.) of cladding waste 
transferred from tank C-105. 
supernatant was removed in 1970; it was later declared an assumed leaker in 
1972. Saltwell pumping to remove interstitial liquid began in 1977. Interim 
stabilization was completed in February 1985. 

The tank integrity was questioned and the 

3 
f 
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3.3 Historical Sampling Events 

No h i s t o r i c a l  a n a l y t i c a l  d a t a  was found i n  the Tank Charac te r i za t ion  
Resource Center f o r  the s o l i d  and l i q u i d  waste i n  t ank  BY-108. However, a 
type 2 vapor ins i tu  sampling (ISS) event c o l l e c t e d  vapor space samples from 
tank  BY-108 on March 28, 1994. 
from the t ank  headspace and shipped t o  the Oregon Graduate I n s t i t u t e  f o r  
a n a l y s i s  fol lowing Letter of  Jns t ruc t ion  gu ide l ines  (Osborne 1994b). Modified 
EPA TO-12 and TO-14 methods were appl ied  t o  analyze the o rgan ic  vapor. 
Analyses f o r  n i t r o u s  oxide,  hydrogen, and carbon monoxide were a l s o  performed. 
A d a t a  l e t t e r  r e p o r t ,  submitted t o  the TWRS Tank Vapor Issue Resolut ion 
Program, was produced as screening d a t a  and is  not  q u a l i f i e d  da t a .  
results and 10 o f  the 42 EPA TO-14 compounds de tec t ed  a r e  given i n  Table 1. 

upwind of  BY-08 a r e  33 pg/m of  v o l a t i l e  organics  fol lowing procedure 
EPA TO-12. 

Three SUMMA@ c a n i s t e r  samples were c o l l e c t e d  

These 

Results o f  an ambient3air  SUMMA@ c a n i s t e r  sample ( f i e l d  blank) c o l l e c t e d  

Nitrous oxide,  hydrogen, and carbon monoxide were no t  de t ec t ed .  

3 

'Total ,,m-Methane Hydrocarbons 

3.4 Expected Tank Contents 

Tank BY-108 is  expected t o  have two primary l a y e r s  of  waste.  
l a y e r  should be fe r rocyanide  sludge generated from in-p lan t  scavenging of  
waste from uranium recovery.  This  waste type  has high concen t r a t ions  o f  
sodium and n i t r a t e ,  and a very low concent ra t ion  of  plutonium. The upper 
l a y e r  i s  expected t o  be s a l t c a k e  formed from in-tank s o l i d i f i c a t i o n  o f  s l u r r y  

The bottom 

5 
4 
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~ Na' 
AIS+ 

Fe3+ ( t o t a l  Fe) 
Bi3 '  
N i "  
K+ 
OH- 

product from t h e  evaporator .  
composition and inventory  (Brevick e t  a l .  1994). 

Table 2 g i v e s  modeling 

1.32E+05 1.68E+05 
1.91E+03 2.43E+03 
1.41E+04 1.79Et04 
3.79E+04 4.82Et04 
4.10E+03 5.20Et03 

19.27 24.46 
1.47Et04 1.86E+04 

est imates for t h e  waste 

so,2- 
s i  (as sio,") 
F' 
c1- 
acetate-  

Table 2. Single-Shell Tank BY-108 Sol ids Composi ,e Inventory Estimate. 

6.45E+04 8.19E+04 
1.37E+04 1.74E+04 
3.36E+03 4.26E+03 
1.09E+02 1.39E+02 
3.85E+02 4.89E+02 

ITOC W t %  C (wet) I 0.43 

Pu 
U 
cs 
Sr 

2.35E-02 pCi /g 0.50 kg 
2.17E+03 kg 

1.19E+O2 pCi /g 1.52Et05 C i  
36.21 pCi /g 4.60E+04 C i  

1.7 1 E+03 pg/g 

NO-- I 1.68E+05 I 2.14E+05 
NO-- I 2.34E+03 I 2.97Et03 
COT2- I 4.63E+03 I 5.88E+03 
~ 0 ~ 3 -  I 2.40Et04 I 3.05E+04 

I 1.22E+041 

. 

6 
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3.4.1 Expected Tank Dome Space Vapor Composition 

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  v o l a t i l e  organic compounds by t h e  EPA 
TO-12 procedure i n d i c a t e s  a h i g h  l e v e l  o f  organic vapors i n  t h e  tank BY-108 
vapor space, which suggests t h e  presence o f  organics wi th in  t h e  s o l i d  and 
l i q u i d  tank  waste a t  a l e v e l  g rea te r  than p rev ious l y  known. 

The EPA TO-14 methodology was app l i ed  t o  o b t a i n  a GC/MS f u l l  scan 
chromatogram which i n d i c a t e d  t h e  presence o f  acetone, butanol ,  dodecane, 
t r idecane,  and o the r  v o l a t i l e  organics. Other vapors o f  concern expected t o  . 
be present i n  t h e  vapor space are ammonia, methane, n i t r i c  oxide, and n i t r o g e n  
d iox ide .  
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TANK 241-BY-108 VAPOR SPACE SAMPLING AND ANALYSIS PLAN I :  
1.0 INTRODUCTION 

Vapor samples are used to identify potential flammable and fugitive 
vapor emissions from the tanks which could become worker health and safety 
issues. Sampling of the vapor space will identify: 1) volatile compounds 
above the surface of the waste; and 2) the amount of gases generated by 
chemical or radiolytic reactions within the waste. 

2.0 SCHEDULED SAMPLING EVENT 

The following information provides the methodology and procedures to be 
used in the preparation, sample retrieval , transport, analysis, and reporting 
of results for vapor space samples retrieved from tank BY-108. 
observations, or deviations to this characterization plan made during sample 
receipt, preparation, and analysis shall be documented in the deliverable 
report. 

2.1 Preparation o f  Sample Media Containers 

prepared and labeled sample containers (SUMMA@ canisters and/or selective 
sorbent sampling media) to Field Analytical Services (FAS) at least 48 hours 
in advance of the scheduled sampling date. Each sample media container shall 
be certified that preparation procedures were performed and it complies to 
cleanliness requirements. FAS shall provide sample identification numbers 
following the quality assurance/quality control format given in Section 3.1 
and other label information to the laboratories as requested. 

2.2 Flammability o f  Vapor Space Gases 

Prior to performing intrusive work on a tank, an assessment of the 
flammability of the tank vapor space gases is required by standard WHC safety 
practices. Under present guidelines no operational or sampling activity is 
permitted if a single sample of the tank vapor fuel content, as measured with 
a combustible gas meter (CGM), is greater than 20% of the lower flammability 
limit (LFL). 
of the LFL, a vapor sampling activity may continue under CGM monitoring to 
better identify the hazard level. Under 10% of the LFL the tank is not 
considered a flammability problem and all scheduled work can proceed (Osborne 
et al. 1994a). 

Any decisions, 

The 1 aboratory performing the contracted analytical work shall supply 

I 

If this CGM sample has a total fuel content between 10% and 20% = 

2.3 Sample Collection I. 
In fiscal year 1995, the tank BY-108 vapor space shall be sampled 

through a heated probe in riser 1 using the vapor sampling system (VSS) in 
accordance with laboratory operating procedure LO-080-450 "Collection of 
SUMMA@ Canisters & Sorbent Tube Samples Using the Vapor Sampling System 
(VSS)". Table A . l  specifies the sample type, the type of collection media to 
be used, and the number of samples requested. Table A.2  provides a sequence 
of sampling activities and specifies the sample collection time and the flow 
rate through the sample collection tubes. 

i A. 1 
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Cleanl iness  of  the VSS s h a l l  a l s o  be addressed by 
A c l e a n l i n e s s  check s h a l l  be performed i n  accordance w i t h  procedure 

LO-080-450, Appendix C. 
c o l l e c t i n g  ambient a i r  SUMMA@ samples p r i o r  t o  sampling the tanks  using the 
fol lowing condi t ions :  1 )  with 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-108. 

event. 
and Bellus (1993). 

The GC/FID s h a l l  be used t o  monitor organic  vapors during the sampling 
T h e  GC/FID s h a l l  be operated i n  accordance w i t h  LO-080-450, Appendix D 

Sample Container  Prepared By 

SUMMA@ PNL 
SUMMA@ PN L 

Preparat ion 
Procedure 

PNL-TVP-002 
PNL-TVP-002 

AC-OP-300-0907 

AC-OP-3 00-0 907 

Triple Sorbent Traps 

~~ 

Tank Air 

Air 
Tank Air 

F ie ld  Blank 
T r i p  Blank 

Tank Air 
T r i p  Blank 

Tank Air 
i Tank Ai r  

Ambi e3t 
6 
2 

12 

2 
2 
6 
3 
1 

. 4 

t ion  

Sorbent Trap System 
f o r  NH,, NO,, NO, H,O 
Tritium Trap 
HFPA Filters 

Sample Type Number o f  I SamDles 

ORNL AC-OP-300-0907 
PNL PNL-TVP-002 
PNL PNL-TVP-002 
WHC LA-548-111 
WHC N f A  

:One sanpte taken through the VSS, one sanple taken upwind of the tank. 
Preparation procedure for  samples spiked with surrogate(s). 

2.4 Radi a t i  on Screening and Sampl e Transport  

sample receipt and cont ro l  procedure PNL-TVP-07 while performing a 
r ad io log ica l  survey o f  the HEPA f i l t e r s  used i n  t h e  VSS and the t r i t i u m  t r a p  
sampler. 
shipping r e g u l a t i o n s  and o f f s i t e  l abora to ry  acceptance c r i t e r i a .  

Laboratory and analyzed f o r  t h e  acceptab le  specific (a lpha ,  be t a ,  gamma) 
a c t i v i t y  levels given i n  Table A.3. The Tritium Trap s h a l l  be analyzed a t  the 
222-S Laboratory f o r  tritium using 1 iqu id  s c i n t i l l a t i o n  count ing t o  determine 
tritium a c t i v i t y .  

The results from the r a d i a t i o n  screening s h a l l  be submit ted t o  and 
evaluated by F ie ld  Analyt ical  Serv ices  t o  ensure the samples meet the 
ana ly t i ca l  l a b o r a t o r y ' s  acceptance c r i t e r i a .  F i e ld  Analyt ical  Serv ices  s h a l l  
provide a r e p o r t  t o  each ana ly t i ca l  l abo ra to ry  t o  i d e n t i f y  the number o f  
p i cocur i e s  pe r  sample (pCi/g of  sample) f o r  each sample t h a t  i s  submitted f o r  
anal y s i  s . 

All samples s h a l l  be s to red  a t  the 222-S Laboratory Annex fol lowing The 

This i s  necessary t o  comply w i t h  Department of Transpor ta t ion  (DOT) 

The HEPA f i l t e r s  used i n  the VSS s h a l l  be rece ived  by the 222-S = 

A. 2 
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Table A.2. L i s t  o f  Samples and A c t i v i t i e s .  

3 

5Not required i f  ambient a i r  purge incorporated i n  VSS setup. 

A . 3  



Organizat ion Total  a Total O / y  Tri t ium Units 
PCi /g 

PCi 19 

PNL Analyt ical  5 100 I 400 -- 
Oak Ridge National 5 135 I 450 -- 
Chemistry Laboratory 

La bora t o r y  
, WHC-CM-2- 1 46 5 60, 5 200 -- pCi /g .I 

Samples abow DOT limits may be shipped as Limited Quantity of Radioactive Material in accordance with DOT approval. 
6 

Shipment o f  samples des t ined  t o  the PNL 326 l abora to ry  s h a l l  occur  
w i t h i n  24 hours o f  the 222-S r a d i a t i o n  screening.  T r i p  blanks and f i e l d  
blanks are t o  accompany the waste samples t o  the labora tory .  For specific 
information concerning sample and blank handling, custody, and t r a n s p o r t  refer 
t o  qual i t y  assurance/qual i t y  cont ro l  requirements i n  Sec t  ion 3.1. 

2.5 Tank-Speci f i c Anal yti  cal Procedures 

2.5.1 Sampling, I s o l a t i o n ,  and Analysis Scheme 

a n a l y s i s  scheme is  presented a s  Figure A . l .  
and analyzed i n  accordance w i t h  th i s  scheme. Sample receipt, custody, 
p repa ra t ion ,  and a n a l y s i s  s h a l l  be performed i n  accordance wi th  approved 
procedures.  

Toxicology Review Panel (TRP) ,  and i f  deemed necessary by the TRP, 
requirements  f o r  further q u a n t i f i c a t i o n  and spec ia t ion  s h a l l  be conveyed 
through a Letter of  I n s t r u c t i o n  by the Charac te r iza t ion  Program and/or 
r ev i s ion  t o  this  Tank Charac te r iza t ion  Plan. 

A f lowchart  and n a r r a t i v e  showing t h e  sample c o l l e c t i o n ,  i s o l a t i o n ,  and 
All samples a r e  t o  be prepared 

Following a time period f o r  eva lua t ion  o f  t h e  l abora to ry  r e p o r t  by the 

2.5.2 Analy t ica l  Methods 

w i t h i n  the SUMMA@ c a n i s t e r s  s h a l l  be analyzed f o r  t o t a l  non-methane 
hydrocarbons f o l l  owing modified EPA procedures TO-12 and TO-14. The sorbent  
t r a p s  con ta in  ana ly t e - spec i f i c  sorbent  media and s h a l l  be analyzed f o r  these 
specific ana ly t e s .  
a l low a broad range of  organic  spec ie s  t o  be r e t a ined .  Table A.4 i d e n t i f i e s  
the appropr i a t e  l abora to ry  procedures used i n  each ana lys i s .  

Any ana lyses  prescr ibed  by this document, but  no t  performed, shall be 
i d e n t i f i e d  and j u s t i f i c a t i o n  f o r  non-performance w r i t t e n  i n  the appropr i a t e  
d a t a  r e p o r t .  I f  there a r e  insufficient samples t o  perform a l l  requested 
ana lyses ,  Tank Vapor Sa fe ty  Resolution Program personnel s h a l l  be contacted.  

Sample mater ia l  r e t r i e v e d  from the tank  BY-108 vapor space and contained 

= 

The t r i p l e  sorbent  t r a p s  conta in  sorbent  media designed t o  

A.4  
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*Step 1 

*Step 2 

*Step 3 

*Step 4 

*Step 5 

*Step 6 

*Step 7 

*Step 8 

Prepare sample and blank containers a t  contract 
laboratories. 
nunbers and sampling data provided by F ie ld  Analyt ical 
Services. 

Ship containers t o  F i e l d  Analyt ical Services a t  least 4 
days in advance o f  scheduled sampling event. 
control of containers sha l l  be guided by procedure 
PNL-TVP-07. 

I f  tank i s  safe wi th  regard t o  f lamnabil i ty, set up vapor 
sampling system (VSS) and co l l ec t  samples fol lowing 
procedure LO-080450 and guidelines in  Table A.2. 

Perform radio log ica l  f i e l d  survey of 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 Tr i t iun Trap f o r  
rad io log ica l  survey. 

Label containers using sample i d e n t i f i c a t i o n  

Receipt and 

Using rad io log ica l  survey report results, determine i f  
samples are acceptable t o  sh ip o f f s i t e  (see Section 2.4). 

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 
fol lowing DOT requirements. 
maintain samples i n  storage and contact the J. W. Osborne 
of Vapor Issue Resolution Program fo r  fur ther  direct ion. 

A. SUMMA@ Canisters (PNL): Perform EPA-10-12. Perform fu l l  
scan EPA-10-14. 
following: H2, CO, N20, CH4, C02. 

E. Sorbent Traps (PNL): Perform gravimetric analysis f o r  
moisture. Perform select ive electrode analysis f o r  NH3 
Analyze NO and NO2 Traps. 

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

I f  not acceptable t o  ship, 

Perform analyte-specif ic analysis f o r  the 

Following the Section 6.0 report ing requirements, de l iver  a 
Format V I  Report t o  the Vapor Issue Resolution Safety 
Proaram accordino t o  the contractual agreements . . 

Step 1 (Labs). 
Prepare Sample 
Containers. 

1 
Step 2 (Labs). 
Ship sample containem 
to FAS. 

Step 3 (FAS). 
Coiisc( samples wlth VSS 
following LO-080-450. 

c 

1 
Step 4 (FAS). 

tritium trap to 22243. 
Ship HEPA fliterr; end 

Step 5 (FAS). 
Determine If samples of sampler. N o m  
can be shipped. safety program. 

Maintain u f e  storag 

contract lab(.). 

anaivte-sDecific anaivses. 

Step 7A (PNL). 
Pelonn EPA procedures 
10-12 and 10-14, and 

- .  I 

4 
Step 8 (Labs L FAS). 
Rsport  rmsuits by 4 
time requirement. 

P 
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II 

Table A.4. BY-108 Sample Chemical, PI 
PROJECT BY-108 VAPOR COMMENTS I 

Plan Nunber UHC-SD-WM-TP-275 Type 3 vapor sampling system 
Tank BY-I08 (VSS) using heated vapor 

Program J. U. Osborne 
Contact J. L. Huckaby 
TURS 
Contact E. C. Cartxnter 

probes. 

NO. OF SURR BLANK 
SAMPLE  SPIKE^ 

3 none 2 

C. S. Homi 
Lab Project  S. C. Goheen (PNL) I 

REPORT 
FORMAT A C T I O 8  EXPECTED PRECN ACCURACY 

L I M I T  RANGE - 
N/A 500-700 mg/d  *lo% 90-110% V I  

Coordinator R. A. Jenkins (ORNL) I 
PRIMARY ANALYSES 

NO. OF SURR BLANK 
SAMPLE  SPIKE^ 

3 none 2 

ANALYSIS PR I MARY SAMPLE 
METHOD ANALYTE CONTAINER 

PNL-TVP-004 
PNL-TVP-003 

REPORT 
FORMAT A C T I O 8  EXPECTED PRECN ACCURACY 

L I M I T  RANGE - 
N/A 500-700 mg/d  *lo% 90-110% V I  

I I I I I 
GC/TCD PNL-TVP-006 PNL Di rec t  SUMMA@ 

3 none 2 2 4000 ppmv not avai lable * IO% 90-110% I ,  V I  
n- But  ano 1 

GC/MS Organics* 

I I 

Total a Radon 
 hota at 0 Daughters 
Total 

ILiq. ---I- Scin. T r i t i u n  

56 I ,  V I  
In-Butanol I I I 

Ex t r & t i on 

AC-MM- 1 -003157 Desorption 

3 

4 

4 

LA-508-111 
LA-508-162 

50% IDLH f o r  
a l l  others* 

none 2 N/A not avai lable * IO% 90-110% V I  
220% LFL < 5 ppnv * IO% I ,  V I  
t 20% LFL not avai lable * I O %  I ,  V I  
Z 20% LFL 500-600 ppnv * I O %  I ,  V I  
not avai lable 700-800 ppmv * IO% I ,  V I  

t 25 ppmv not avai lable i10X I ,  V I  
none 1 150 ppmv not avai lable * IO% 90-110% I ,  V I  

none 1 N/A not avai lable * I O %  90-110% V I  
Trap 
Sorbent 
Trap 
T r i p l e  
Sorbent 
Trap 

F i l t e r  

T r i t i u n  

HEPA 

I C  

Gravimetric 

I I I I I Trap 
GC/FID I Organics I LO-080-450 I FAS I Di rec t  (On-line 

N/A: Not Aw l i cab le  

CH4 
HZ N,O 
NO PNL-ALO-009 PNL H20 Sorbent 
NO., Extract ion Trap 
H,a PNL-ALO-009 PNL Di rec t  Sorbent 

- 

I 1 I I I 
QUALITY CONTROL" I CRITERIA I I 

12 a1 1 4' 2 4000 ppmv not avai lable * I O %  80-120% I ,  V I  
n-Butanol 
50% IDLH f o r  

4 

1 

a l l  others* 
* IO% 90-110% I ,  I 1  N/A 260 pci /g a (60 PCVg a 
* IO% 260 pci /g a (60 a 

,2oopci/g B/y <200 N i / g  b / ~  * I O %  

N/A 

not avai lable * I O %  N/A 11 N/A N/A N/A 

1 I I I I I I 
4 none Z 250 ppnv not avai lable * IO% I90-110% 11,  V I  I 

*Acetone, ace ton i t r i le ,  benzene, 1.3- butadiene, butanal, n-butanol, 
a Three d in is te rs  w i l l  be archived a t  PNL unti l  arrangements can be made 

f o r  transport and ana ly t i ca l  work a t  the OGlST laboratory. 
b System contains ind iv idua l  sorbent media sections f o r  NOX, NH3, & H20. 
c Mu l t i p le  sampl'es and blanks are taken. 
d Samples are spiked w i th  surrogates. 
e Act ion required i f  any compound exceed 50% IDLH. 
f Includes two t r ip  and two f i e l d  blanks. 

n-dodecane, n-hexane, methane, p r o k n e n i t r i  le, t r i b u t y l  hosphate, . 
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 ia l  toxicological  concern sha l l  be 
reported fol lowing Format I .  

A.6 
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3.0 QUALITY ASSURANCE/QUALITY CONTROL 

This  Tank Charac ter iza t ion  Plan and r e s u l t a n t  l abo ra to ry  ana lys is  data 
has been approved by the  WHC Environmental Safety, Health, and Q u a l l t y  
Assurance (ESH&QA) Program provided t h e  fo l l ow ing  cond i t ions  are  met. 

1) Each labo ra to ry  has a q u a l i t y  assurance program t h a t  meets the  
requirement o f  DOE order  5700.6C. 

2) Each ana lys is  and media p repara t ion  procedure g iven i n  Tables A . l  and 
A.3 are  documented by the  l abo ra to ry  and ava i l ab le  t o  ESH&QA. 

Any mod i f i ca t i ons  made to ,  o r  dev ia t ions  from, t h e  prescr ibed procedu 
are  documented and j u s t i f i e d  i n  the  de l i ve rab le  repo r t .  

ESH&QA w i l l  q u a l i f y  l abo ra to r ies  f o r  cont inued use by the  program a f t e r  
r e c e i p t  o f  t he  Laboratory q u a l i t y  assurance plans, and an a u d i t  and co r rec t  
a c t i o n  phase. 

3.1 Sampling Operations 

3) es 

ve 

The labo ra to ry  supply ing the  sample c o l l e c t i o n  media s h a l l  i n i t i a t e  the  
chain o f  custody i n  accordance w i t h  the  labora tory  opera t ing  procedure LO-090- 
443, "Chain-of-Custody f o r  RCRA and CERCLA Protocol  Samples" us ing  unique 
sample l a b e l  and i d e n t i f i c a t i o n  numbers provided by F i e l d  A n a l y t i c a l  Services. 
Each sample i d e n t i f i c a t i o n  number s h a l l  have the  f o l l o w i n g  format: 

SXXXX-WYY-LLL, where: 

xxxx = w =  
YY = 

LLL = 

unique number assigned t o  the  sampling event, 
a l e t t e r  code i n d i c a t i n g  the  day o f  a mul t i -day 
sampl i ng event , 
a 2 - d i g i t  sample code found i n  Table A.2, L i s t  o f  
Sample and A c t i v i t i e s ,  column one. 
a specia l  l a b  assigned code. 

Once t h e  sample c o l l e c t i o n  media has been received by FAS from the  
labora tory ,  i t  s h a l l  remain i n  the  phys ica l  con t ro l  o f  t he  custodian, locked 
i n  a secure area, o r  prepared f o r  shipping w i t h  tamper ev ident  tape. 
sample c o l l e c t i o n  media s h a l l  a lso  remain i n  a c o n t r o l l e d  area under 
cond i t i ons  s p e c i f i e d  by the  sample c o l l e c t i o n  media supp l ie r .  

App l icab le  operat ing procedures f o r  the  tank  BY-108 vapor space sampling 
a c t i v i t i e s  are contained i n  work package ES-94-1159. Vapor samples, t r i p  
blanks, and f i e l d  blanks are  t o  be c o l l e c t e d  i n  accordance w i th  Tables A . l  and 
A. 2 and 1 aboratory  operat  i ng procedure LO-080-450 "Col 1 e c t  i on o f  SUMMA@ 
Canisters & Sorbent Tube Samples Using the  Vapor Sampling System (VSS)" and 
shipped t o  the  l abo ra to ry  by F i e l d  Ana ly t i ca l  Services i n  accordance w i t h  
Hazardous Ma te r ia l  Packaging and Shipping, WHC-CM-2-14. 

The 

A l l  sampling a c t i v i t i e s  s h a l l  be documented i n  c o n t r o l l e d  f i e l d  logbooks 
maintained by sampling personnel (Sampling and Mobi le Laborator ies)  and s h a l l  
contain,  b u t  are n o t  l i m i t e d  to :  

1) i d e n t i f i c a t i o n  o f  tank and r i s e r  number and photographs o f  t he  
sample l o c a t i o n  i n  which the  sampling i s  conducted, 
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2) i f  any anomalies a r e  observed, corresponding sample i d e n t i f i c a t i o n  
numbers, f low r a t e s ,  pressures, temperatures ,  and o t h e r  opera t iona l  
parameters a f f e c t i n g  the sample, 

3) any condi t ions  t h a t  the sampler may observe during t h e  sampling 
event  ( i .  e:, odors,  nearby machinery i n  opera t ion ,  e t c . ) ,  

4) names and t i t l e s  o f  personnel involved i n  the f i e l d  a c t i v i t y  and 
their  responsi  bi 1 i t ies  , 

5)  instrument c a l i b r a t i o n  da te s .  

Sampling and Mobile Labora tor ies  i s  respons ib le  f o r  documenting any 
problems and procedural changes a f f e c t i n g  t h e  v a l i d i t y  o f  the sample i n  a 
f i e l d  notebook and s h a l l  e n t e r  this information i n  the comment s e c t i o n  o f  the 
chain-of-custody form f o r  add i t ion  t o  t h e  d a t a  r epor t s .  

3.2 l a b o r a t o r y  Operat ions 

Prepared and l abe led  sample c o l l e c t i o n  con ta ine r s ,  t r i p  blanks,  and 
f i e l d  blanks a r e  suppl ied  by the performing l a b o r a t o r i e s  t o  F ie ld  Analyt ical  
Serv ices .  The SUMMA@ c a n i s t e r s  and Sorbent Trap Systems a r e  prepared and 
c e r t i f i e d  fol lowing t h e  l abora to ry  q u a l i t y  cont ro l  procedures i d e n t i f i e d  i n  
Table A.1.  
i n i t i a t e  the chain o f  custody i n  accordance w i t h  the l abora to ry  opera t ing  
procedure LO-090-443 , "Chai n-of-Custody f o r  RCRA and CERCLA Protocol Samples" 
using sample l abe l  and i d e n t i f i c a t i o n  numbers provided by F ie ld  Analyt ical  
Serv ices  . 

The l abora to ry  supplying the sample c o l l e c t i o n  media s h a l l  

The sample receipt and cont ro l  procedures used i n  the P a c i f i c  Northwest 
Laboratory 326 Laboratory a r e  reported by procedure PNL-TVP-07. 
performed a t  a l abora to ry  s h a l l  be guided by a q u a l i t y  assurance program t h a t  
meets the requirement of  DOE o rde r  5700.6C. 
impact 1 eve1 I I Laboratory Qual i t y  Assurance P1 an (Barnes 1994). 

Method s p e c i f i c  q u a l i t y  cont ro l  such a s  c a l i b r a t i o n s  and blanks a r e  a l s o  
found i n  the  a n a l y t i c a l  procedures.  Sample q u a l i t y  cont ro l  ( d u p l i c a t e s ,  
spikes, s tandards)  a r e  i d e n t i f i e d  i n  Table A.4. I f  no c r i t e r i a  a r e  provided 
i n  Table A.4, the performing l abora to ry  s h a l l  perform t o  i t s  q u a l i t y  assurance 
p l an ( s ) .  

and po ten t i  a1 sample d i f f e r e n c e s  (between tanks)  , changes i n  procedures may be = 
needed. 
i n  the d e l i v e r a b l e  r e p o r t s  t o  ensure t r a c e a b i l i t y .  

Analyses 

The PNL 326 l abo ra to ry  has an 

Due t o  the developmental work being done w i t h  the a n a l y s i s  procedures 

These changes must be documented i n  con t ro l l ed  notebooks referenced 
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4.0 ORGANIZATION 

The organization and responsibility of key personnel involved in this 
tank BY-108 vapor sampling project are listed in Table A.5. 

Table A.5. Tank BY-108 Project Kt 

Individual (s) Organi zat i on 
S. C. Goheen Pacific Northwest 

Laboratory 
R. A. Jenkins Oak Ridge National 

Laboratory 
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 
Manaaer 

Tank Farm Operat i ons 

y Personnel List. 

Responsi b i  1 i ty 
Project Manager for Vapor 
Sample Characterization 
Project Manager for Vapor 
Sample Characterization 

BY-108 Tank 
Characterization Plan 

Engineers 
Vapor Issue Resolution 

Engineer 
Tank Safety Screening 

Scientist 
Sampl ing and Mobi 1 e 

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 i s  
Exceeded (373-2689) 

5.0 EXCEPTIONS, CLARIFICATIONS, AND ASSUMPTIONS 

5.1 Except! ons to DQO Requirements 

be made during this sampling event. This determination is performed and 
reported prior to the sampling event by health physics personnel during 
periodic tank flammability testing. Once determined to be safe in regard to 
flammability, the tank is regarded as safe for a period o f  6 months. During 
this period normal tank operations and sampling is permitted, following which 
a new flammability test may be performed. 

The determination of the flammability of tank vapor space gases will not 
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5.2 C l a r i f i c a t i o n s  and Assumptions 

T r i o  Blanks and Fie ld  Blanks 

a s  samples, except  t h a t  they  a r e  never  opened i n  the f i e l d .  
sampling devices  prepared and handled i n  the same manner a s  the samples, bu t  
no t ank  samples a r e  c o l l e c t e d  w i t h  them. Labora tor ies  supplying blanks may 
op t  t o  analyze only 1 t r i p  blank 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  the same manner 
F ie ld  Blanks a r e  

Sample Custodian 
The sample cus todian  is  the des igna ted  FAS cognizant  scientist o r  

a s s i s t i n g  scient i f ic  technician, l e a d  sampler, o r  l abora to ry  scientist or 
t echn ic i an  who s i g n s  the received by block on the chain o f  custody. Transfer 
o f  cus todianship  occurs when the cus todian  s igns  the re7inguished by block on 
the chain o f  custody and r e l e a s e s  the sample(s) t o  the new custodian s igna to r .  

Physical Control 

cus todian ,  i n  a room w h i c h  s h a l l  s igna l  an alarm when en te red ,  o r  locked i n  a 
cabine t .  

Physical con t ro l  of  a sample inc ludes  being i n  the s i g h t  of  the 

6.0 DELIVERABLES 

The P a c i f i c  Northwest Laboratory,  Oak Ridge National Laboratory,  and 
Sampling and Mobile Labora tor ies  VSS sampling and ana lyses  o f  t ank  BY-108 
vapors s h a l l  repor ted  as Format VI (Sect ion 6 . 3 ) .  A l l  r e p o r t s  sha l l  be 
submitted t o  3. W .  Osborne of  t h e  Tank Vapor Sa fe ty  Resolut ion Program. 
a d d i t i o n ,  the a n a l y t i c a l  l a b o r a t o r i e s  s h a l l  r ece ive  Format I 1  r e p o r t s  from 
Sampling and Mobile Labora tor ies  a s  descr ibed  i n  Sec t ion  6 .2 .  Table A.4 
i d e n t i f i e s  the primary ana ly t e s  of concern and expected t o  be p re sen t  i n  the 
vapor space of t a n k  BY-108. Any ana ly t e  exceeding the n o t i f i c a t i o n  limit 
prescr ibed  i n  Table A.4 s h a l l  be repor ted  a s  Format -1 (Sec t ion  6 . 1 ) .  Other 
organic  s p e c i e s  de t ec t ed  a t  levels deemed sufficient by the l a b o r a t o r y  
scient is t  t o  be of  p o t e n t i a l  t ox ico log ica l  concern shall a l s o  be repor ted  
fol lowing Format 1. 
sections. Addit ional  information regarding r epor t ing  formats i s  given i n  
Schre iber  (1994) .  

In 

Other r e p o r t  r e c i p i e n t s  a r e  i d e n t i f i e d  i n  the fol lowing 

6 .1  Format I Reporting 

Table  A.4  con ta ins  the n o t i f i c a t i o n  limits f o r  s p e c i f i c  ana ly t e s .  
Analytes t h a t  exceed n o t i f i c a t i o n  limits def ined  i n  the DQO processes  s h a l l  be 
repor ted  by the Pro jec t  Manager, de l ega te ,  o r  Health Physics Management by 
c a l l i n g  the East Area S h i f t  Manager of Tank Farm Operat ions a t  (509) 373-2689 
immediately. T h i s  verbal communication must be followed w i t h i n  3 working days 
by written communication t o  3. W .  Osborne of  the Tank Vapor I s sue  Resolution 
Program, D. R. Carls i n  the I n d u s t r i a l  Hygiene and Sa fe ty  Program, and D. R. 
Bratzel  o f  the Charac te r i za t ion  Program, documenting the obse rva t ion ( s ) .  A 
further review o f  the d a t a ,  inc luding  q u a l i t y  cont ro l  results and add i t iona l  
ana lyses  f o r  v e r i f i c a t i o n  of  the exceeded ana ly t e ,  may be con t r ac t ed  between 
the performing l abora to ry  and the con tac t s  above. 

3 
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6.2 Format I1 Reporting 

Results of the 222-S Laboratory's radiological survey shall be reported 

This Format I1 report should also provide the 

by Sampling and Mobile Laboratories as Format I1 to the analytical 
laboratories listing the picocuries per sample (pCi/g o f  sample) for each 
sample submitted for analysis. 
sample col 1 ect i on sequence and vol umes , veri f i cati on of tri p and field bl ank 
use, and any anomalous sampling conditions to accompany, if possible, the 
shipment of samples. Alternatively, this sampling report may be transmitted 
by FAX to the analytical laboratories within 48 hours after the samples have 
been shipped. 

6.3 Format VI Reporting 

The final sampling report from Sampling and Mobile Laboratories shall be 
a WHC supporting document, with sponsor-1 imited release. 

1) A description o f  sampling equipment used; 
2) a description of sampling quality controls applied (e.g., leak and 

cleanliness tests of the sampling manifold, system temperature and 
pressure monitoring/alarms, instrument calibration details); 

3) sampl ing event chronology and sampl e coll ect ion schedule (complete 
list of samples, by ID#, time collected, flow rates, etc.); 

4) any industrial hygiene tank monitoring data collected before or 
during sampling event; 

5) an evaluation of sources of sampl ing errors; 
6) sample radiation screening results; 
7) sample storage and shipment details; and 
8) copies of all chain-of-custody forms. 

It should include: 

Reports by the analytical laboratories shall be suitable for public 
distribution. To the extent applicable, the reports should include: 

1) A summary of analytical results; 
2) a description of sample device preparation (and manufacture if 

3) references providing traceability of sample device cleanliness; 
4) a brief description of analytical methods, with procedures cited; 
5) a brief explanation of how analytical systems control was 

demons t r at ab1 y ma i nt a i ned ; 
6) a brief description of sample storage and shipment conditions, citing 

procedures and logbooks used; 
7) a listing of analytes of quantitation (target analytes), with 

analytical method detection limit, range for which instrumentation 
is calibrated, number of calibration points used, and statistical 
data on linearity of calibration; 

8) quantitative analytical results, expressed as dimsnsionless (ppmv or 
ppbv) concentration, and mass concentration (pg/m , mg/L, etc., 
calculated at 0 "C and 1 atm) of target analytes (identified by name 
and Chemical Abstract Service number) in each tank air sample; 

9) tentative identification and semi-quantitative analytical results, 
expressed in both mass and dimensionless concentrations (if 
possible) of non-target organic analytes (identified by name and 
Chemical Abstract Service number) in each organic vapor sample; 

10) a statistical summary (i.e., mean, standard deviation) for multiple 
analyses and/or multiple samples for all analytes (positively and 

appropriate) , citing procedures and logbooks used; 

s 
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tentatively identified compounds) in both mass and dimensionless 
concentrations (if possible); 

11) a summary of all exceptional conditions, such as deviations from 
procedure or protocol , results obtained outside o f  instrument 
calibration range, sorbent trap breakthrough of analytes, or poor 
surrogate recoveries; and 

12) chain-of-custody forms attached. 

7.0 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 of the project manager and the Characterization Program as 
quickly as possible and documented accordingly. Changes must be justified in 
their documentation. Changes may be documented through the use o f  internal 
change notices 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. 
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 of this Tank Characterization Plan. 

All changes shall also be clearly documented in the 
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