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1.0 Plan Descript i on 

I.I Introduction 

WHC-SD-WM-EY-1 08, REY 1 

Prior to restart of B Plant 1n 1968, high-level wastes fro~ reactor 
fuels reprocessing operations at Purex were stored as an alkaline slurry 
in underground tanks in the A and AX .Tank Farns of 200 East Area . The 
B-Plant fission product recovery process ~as used to recover Cs-137 and 
Sr-90 from single shell tank (SST) waste . The B-Plant process used ion 
exchange to separate Cs-137 and solvent extraction with a mixture of 
Di-2-ethylhexyl phosphoric acid (D2EHPA) and Tributyl Phosphate (TBP) in 
Normal Paraffin Hydrocarbon (NPH) to separate Sr-90 from the waste. 
After the B-Plant process was shut down in 1979, the solvent has been 
stored in contact with an aqueous phase i~ six tanks at the plant. 

The six tanks holding organic and aqueous phase liquids were 
consolidated into four tanks. The waste was allowed to separate into 
two phases. After the phase separation was complete the aqueous phase 
was removed and stored in separate tanks. The organic phase liquid was 
decontaminated with a series of caustic washes that produced another 
aqueous layer. The new aqueous layer was removed and added to the 
aqueous tanks. There are two tanks of iqueous phase and two tanks of 
the organic phase. This sampling analysis plan (SAP) describes the 
characterization needed for th i s solvent and the aqueous phase to 
evaluate dispos i tion requirements . 

1.2 Purpose 

This Sampling Analysis Plan {SAP) describes the process by which samples 
for characterizat1on of the aqueous and organ1c liquid in tanks TK-26-1, 
TK-30-~, TK-27-3, and TK-28-3 wi ll be obtained. The organic phase, 
consists of salts of D2EHPA , NPH , and TBP. The aqueous phase contains 
of low concentrations of Cs-137, Sr-90, and other elements that will be 
determined from analysis of the waste. 

This sampling plan complies with requirements for program/project work 
plans incorporating the requirements of quality assurance program plans 
(QAPPs). Quality control will conform to the Hanford Analytical 
Services Quality Assurance Plan (DOE/RL94-55, Rev.2 1995) when the 
quality control cr1ter1a for an analysis is not provided in this Sample 
and Analysis Plan. 

The data from the sampling event will be used to characterize the waste 
and provide information to support the wastes final disposition. 

1 
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1.3 Scape 

This SAP involves act ivities associat ed with collecting the waste 
samples and transferring the samples to the 222S lab for analysis. The 
activities associated with collecting the waste sample include: 

I. Analysis requirements 
2. Pre-sampling activities 
3. Sample collection 
4. Sample transport to 222S lab . 

2.0 Organ i zational Responsibil i ties 

2.1 B Plant Regulatory Compliance 

Characterize the organ ic and aqueous phase wast e based on sampl e data 
summaries supplied by the B Pl ant Canyon Decontamination and 
Decommission ing . 

2.2 B Plant Canyon Decontamination and Decommiss ioning 

B Plant Canyon Decontaminati on and Decommiss ion i ng eng ineer ing staff 
supports the sampling effort by: 

I. Issuing process memorandums and procedures 
2. Assuring sampling kits are built and cleaned per the 

appropriate procedure 
3. Providing required blanks to operations 
4. Assuring that documentation is in place for sampling (log book, 

initiation of chain-of-custody for blanks , etc.} 
5. Data analysis review 
6. Providing engineering and technical support 
7. Transmit ReQuest for Special Analysis (RSA) to 222S lab 

before samples are transported. 

e Plant Canyon Decontam1nat1on and Oeccnn1ssioning operat ion staff 
supports the sampl ing effort by: 

1. Building sampl ing ki t (s ) per the appropri ate procedure 
2. Assuring that documentat ion i s in place for sampling {log 

book, fn 1tiat1on of chain-of- custody for samples, etc. ) 
3. Operation of sampli ng equipment 
4. Sample logbook entries 
5. Transferring custody of the samples to Compliance, Sampling, 

and Support Operations (CSSO). 

2.3 B Plant Health Physics Organization 

Provides Rad i at ion Control Technicians (RCTs) f or r ad1olog1cal surveys 
associ ated with sampling activiti es and shipping . 

2 
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2.4 Compliance, Sampling , and Support Operations (CSSO) 

CSSO will be responsible for ensuring proper sample transportation 
between B Plant and 222S Laboratory. The sample truck driver is 
responsible for receiving the samples fr011 B Plant , transporting them to 
the 222S Laboratory and completing the chain-of-custody fonns for 
sample transfers. 

2.5 222S Laboratory 

The 222S laboratory wil l conduct the sample analysis according to this 
SAP. The responsibilities for the 222S Laboratory are discussed in the 
222S Laboratory QAPP . Analyses of samples may be performed by Pacific 
Northwest National laboratory {PNNL} or other laboratory for those 
analyses which 222S Laboratory does not have capabil i ty. 

Data deliverables shall be in the form of a written report. The report 
shall provide the data defined in Tables 1 and 2. In addition to 
requirements defined w1th1n this SAP, the report shall provide the 
following: 

1. Detection limit or estimated minimum detectable activities 
(radiochemistry) 

2. Method type for those not defined in Tables 1 and 2 or 
deviations from those defined 

3. Report on preparation blank 
4. Chromatogram showing manual integration of baseline 
5. Interelement correction factors. 

2.6 WSCF Laboratory 

The WSCF Laboratory will be responsible for cleaning the sampling kits 
per direction from B Plant Canyon Decontamination and Decommissioning. 

3.0 Aqueous Sampling and Analysis 

3.1 Sampling Equipment 

B Plant currently utilizes an air lift sampling system. The air lift 
principle is used 1n addition to air jet circulation because solutions 
of high specific gravity must be raised approximately 29 to 33 feet. 
This could not be done by means of the air jet alone. The sampler 
delivers a representative portion of the solution contained in the . 
process tank. 

An air jet, operating at 90 psi air pressure, draws solution from the 
cell vessel, circulates it through the sampler cup, and discharges it 
back into the tank. The air 11ft 1s a line that 1s tied into the 
suction side of the sampler at an elevation near the top of the tank. 
The other end of the line terminates in the sampler box and is capped 
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with a 1/64 inch ori f ice that allows air in. The air jet creates a 
vacuum in the sample cup that varies between 5 inches and 20 i nches of 
mercury . This fluctuation is a result of the 11 slugs• of air introduced 
via the air lift, and solution from the tank moving along through the 
sampler. 

3.2 Sampl ing Procedure 

Procedure (B0-080-020) , "Prepare For and Perform Protocol Bulk Sampling 
of Process Solutions, • wil l be used to build sample ki ts and obtain a 
sample from the aqueous phase using the equipment described in section 
3.1. The Resource Conservation and Recovery Act (RCRA) sampling holding 
times and preservation procedures are not mandatory to the aqueous 
sampling. However, samples for VOA and semi-VOA should be refrigerated 
at the lab. 

3.3 Limitations 

One sample event consist ing of two bulk samples wil l represent both 
tanks due to sufficient process knowledge on the waste stream and As Low 
As Reasonably Achievable (ALARA) concerns. Equivalent volumes of 
solution will be transferred to tank TK-25-2 and adjustments made for 
corrosion specifications. The sample will be taken while the solution 
is being agitated per procedure 80-080-020. 

3.4 Sampling Parameters 

A set of analytical parameters has been established by Tank Farms to 
characterize and quantify the boundary conditions for characteri zing 
waste. Based on process knowledge, the waste matrix is compri sed of 
mainly water . The Data Qual ity Objective {DQO) Process was used to 
evaluate the analyses requirements of the Double Shell Tank (DST) Waste 
Analysis Plan (WAP) , WHC-SD-WM-EV-053 . (Appendix A) . Only one sample 
will be taken with a volume of 75 milliliters. 

The analyses for character izat ion of the aqueous phase sample are 
described in Table 1. The waste characterization of the aqueous phase 
samples will be analyzed following 222S Laboratory process sample 
procedures. 

3.5 Data Quality Criteria 

The Data Quality Criteria (DQC) are based on the purpose of the analyses 
(Table l) chosen for this sample. The OQCs were determined before the 
sampling event and were derived from the decisions that must be made 
once analytical data is received from the laboratory and evaluated. The 
analyses chosen are required to meet OST WAP and Tank Far~ Data Quality 
Objectives Compatibility requirements. 
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The data collected pursuant to this SAP will be used to detennine if the 
aqueous phase waste meets the acceptance requirements in the DST WAP. 
Table 1 identifies the minimum quantitation levels, 222S Laboratory 
method type and procedure number, and act;on limit for each analyze. 

3.6 Qua·l ity Assuran·ce/Qual ity Control 

A set of analytical parameters have been established to characterize and 
quantify the boundary conditions for receiv.ing waste in the DSTs. The 
DST boundary conditions and characterization are discussed 1n the DST 
WAP. 

Due to the expected low concentration of the majority of analyses listed 
in Table I, a matrix spike duplicate shall be analyzed with every sample 
for analyses capable of being spiked. The percent recovery cr1ter1a 
from the matrix spike are 75% to 125%. The relative percent difference 
between the matrix spike and i ts duplicate shall be ±2~ for those 
analyses capable of be;ng spiked. When analyses are not able to be 
spiked, the accuracy limits will apply to the laboratory control 
standard and precision w111 be evaluated on the performance of sample 
duplicates . The relative percent difference between samples and their 
duplicates shall be± 20~. One rerun will be performed if a precision 
or accuracy analysis fails to meet the quality control limit. Tracers 
and carriers may be subst ituted for spikes in radiochemical methods if 
performance criteria for accuracy has been established against which to 
evaluate the observed data. Parameters pH, and specific grav i ty as well 
as parameters requiring method types of GEA. DSC or TGA shall be 
analyzed in duplicate. 

3.7 Transportation 

Transportation of the sample from B Plant to 222S Laboratory will be 
done in compliance with CSSO procedures. 

3.8 Sample Custody 

Each sample will be tracked from collection until delivery to the 222S 
Laboratory by a Request for Special Analysis (RSA) and sample handling 
log book entries or a chain-of-custody form. The pertinent portions of 
the forms are filled out in the field after the sample has been 
packaged. Information recorded on the chain-of-custody form includes 
the identity of the person in custody of the sample, sample identity, 
and the time and date of any transfer of custody. 

4.0 Organic Sampling and Analysis 

4.1 Sampling Equipment 

B Plant will utilize an assembly consisting of pipe with a dip sampler 
attached to the end to obtain a representative portion of the tank 
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contents. The assembly will be lowered into the tank by the B Pl ant 
canyon crane. The crane wi l l li ft t he assembly from the tank and move 
it away from the cell to where an operator can release the sample into a 
sample bottle. 

4.2 Sampling Procedure 

A procedure will be developed using the equipment described in section 
4.1 . 

4.3 Limitations 

Four 50 to 70 milliliter samples from two tanks will be taken. Two 
samples from the tanks shall be analyzed for all analytical parameters. 
The other two samples will be archi ved, either at the 222S or PNNL 
laboratories, for up t o 6 months foll owing delivery of the data package. 
The waste has been uni formly mixed duri ng consol idat i on and 
decontaminat i on . Storing the wast e in two similar tanks because of 
volume limitat ions wi ll not cause t he characterist ics of the wasted 
stored in one tank to differ from that in the other tank . 

4.4 Analytical Parameters 

The DQO Process was utilized to determine the analyt i cal parameters for 
the organic phase (Appendix A). The parameters selected were based on 
meeting the Department of Transportati on requirements , and information 
required by several storage/disposal facility. Diversified Scientific 
Services, Inc. supplied a waste profile sheet as a potential disposal 
facility. Additional parameters were added as required by the Waste 
Experimental Reduction Facility (WERF) Incinerator operated by Lockheed 
Hartin Idaho Technologies at the Idaho National Engineering Laboratory. 
Rust Federal Services of Hanford, Inc. also provided its waste 
acceptance criteria. 

The analysis set for the waste characterization of the organic phase is 
described in Table 2. The waste characterization samples will be 
collected and analyzed following the SW-846 protocols (or equivalent 
technology) when practical. SW-846 extraction procedures are not 
directly applicable to the organic sample therefore, the organic sample 
may require speci al treatment or the equ ipment parameters may need to be 
modified . The analysi s will be conduct ed at the 222S , PNNL or other 
l aboratories . Analysi s r esul t s will be forwarded to B Plant i n a 
complete data package . Prelimi nary data will be provided as available 
i f requested . The most essent i al data are the rad iological parameters 
which are needed as soon as possible after receiving the sample. The 
data package shall include an est;mated mass balance and a di scussion of 
the mass balance. 
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4.5 Deviations from Protocol 

Potential deviations from SW-846 for analyses are discussed ;n, 
Deviations from Approved EPA Methods at Hanford Site Laboratories. WHC
SD-WM-LB-009. 

Chapter 9 of SW-846 discusses methods and protocols for preparing and 
executing waste sampling . There are several protocols that can not be 
fully met while collecting and analyzing samples from the B Plant 
facility. The deviations from the protocols are discussed bel ow and 
will be documented in the f inal laboratory report . 

4 . 5. l Sampling Equipment Protocol Dev1at1ons 

The sampling equipment used in the B Plant canyon to collect radioactive 
samples from the proces_s tanks can not meet RCRA protocol requirements 
for cleanliness during sample collect ion. The use of the specialized 
sampling equipment is required for sampling to reduce the exposure of 
personnel to radioactivity. Manual sample collection methods outlined 
in SW-846 could result in the sample t eam receiving a harmful radiation 
dose presenting ALARA concerns . The pipe assembly used for sampling 
will not be RCRA cleaned . However , the dip sampler that attaches to the 
pipe assembly, the bottles and other contact equipment will be RCRA 
cleaned. 

4.5.2 Logbook Entries 

Chapter 9 of SW-846 requires a logbook to serve as a legal record of the 
sampling effort. At the B Plant facility, the sampling will be done 
inside a radiation zone. If the logbook accompanies the samplers into a 
contaminated area 1t could become contaminated. Contaminated material 
must remain in a radiation zone, thus a contaminated logbook could only 
be stored and inspected inside of a radiation zone. 

To avoid this situation. a data sneet will be used for recording the 
specific logbook entries inside the contaminated area. If the data 
sheet is not contaminated , i t wi ll be attached to the B Plant 
Operation's logbook. If t he data sheet i s contaminated, the i nformation 
can be transcribed to a non-contaminated data sheet and attached to the 
B Plant Operation's logbook with a note stating what has happened . The 
use of data sheets will avoid the possibility of maintaining and storing 
a radioactive legal record. 

Chapter 9 of SW-846 requ1~es that specific information be included in 
logbook entries. The information that will be recorded on the data 
sheet includes: location sample is obtained; purpose of sample; sampling 
method description; type of process producing waste; type of waste; 
suspected waste composition; number of samples; volume of sample; sample 
identification number. Known information will be recorded on data sheet 
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prior t o entry to conta~inated area. Any deviations will be not ed on 
the dat a sheet and transcri bed inta the l ogbook. 

4. 5.3 Sampl e Seals 

Chapter 9 of SW-846 requi res t he use of sample seals to detect 
unauthorized tampering of sampl es from the .t ime of coll ection unt i l t he 
time of analysis . Th is secti on also recommends t hat the sample seal s 
include the sample number. name of sample collector, date and t ime of 
sampling, and place of sampl e col l ect ion. The use of sample seals with 
the information requ i red by Sll-846 woul d overwhelm the physically smal l 
sampl e bottles . To meet the intent of t he sample seal ing requirement , 
t amper-indicating tape or l abel s will be placed on the ext erior seal of 
t he sample sh i elded container . The t amper- i nd1cat;ng tape or l abel i s a 
commercially avai lable product that indi cates any t ampering . 

4.5.4 Use of Shielded Containers 

Shielded containers are required for the bulk sample shipments between B 
Plant and the 222S Analyt ical Laboratory in order to meet the shipping 
requirements for radioactive materials. The sample bottles shipped are 
placed directly into the shielded container. When the shielded 
container is used, it will not be possible to inspect the sample bottle 
during the chain-of-custody transfer between B Plant and the lab. This 
is a violation of the chain of custody protocol. When the sh;elded 
container is used, the inabi lity to inspect the seals and labels at the 
time of transfer and the use of the shielded container will be recorded. 
This i nformation wi ll be recorded either on the chain-of-custody form or 
in t he CSSO log book . 

4.5.5 Preservatives and Sampl e Hold ing Ti me 

Preservatives will not be used . The waste is not expected to have 
biological activity due to the highly rad ioact ive envi ronment . SW-846 
Method 6010 requires nitric acid to be used during the sampling. Due to 
the type of sampling equi pmen t and exposure concerns the above condition 
will not be met. 

Because of specialized sample handling procedures in the laboratory to 
avoid exposure to excessive radiation dose, sample holding times less 
than seven days are likely to be exceeded. Such deviations from SW-846 
specified sample holding times are acceptable. Effort should be made to 
meet the holding time requirment as close as possible. Deviations shall 
be discussed in the data package narrat i ve. 

4.5.6 Sample Volumes 

The time needed to obta in t he sampl e vol umes speci fied by SW-846 
radiation zone could resul t in t he sample t eam rece1v1ng excess1ve 
r ad i ation doses and i s in confli ct with ALARA pract ices . Therefore, 
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only the volume needed to complete analysis will be taken during a 
sampling event. 

Due to radiation exposure concerns , the amount of sample aliquot used 
for analyses may also be minimized . However, the resulting detection 
11mit must be sufficiently lo~er than the action level specified in 
Table 2 to meet waste acceptance criteria . 

4.6 Internal Quality Checks 

A field blank will be used to document the accuracy and precision of the 
sampling. The field blank will be exposed to canyon conditions while 
the sample is taken. Exposing the sample to the tank is not an option 
due to the radioactivity of the waste. This blank is prepared and 
sealed during sampling and will accompany the organic samples to the 
222S Laboratory. Field blanks are used ta detect contamination or 
cross-contamination that occurs during sample handling and shipment . 

Due to ALARA concerns , the field blank bottle will be the same type of 
bottle used in the organic sampling kits . 

4.7 Data Quality Criteria 

The Data Quality Criteria (DQC) were determined before the sampling 
event and were derived from the decisions that must be made once 
analytical data are received from the laboratory and evaluated. 

The data collected according to this SAP will be used to determine the 
disposition of the organic waste. Table 2 identifies analytical 
methods, the minimum quantitation levels, and procedure number, and 
action levels for each analyte. 

4.8 Quality Assurance/Quality Control 

It is anticipated that the unique organic matrix of this waste may pose 
problems for analysis. However , the establishment of project objectives 
for the minimum quantitation level {HQL) are specified as desired 
targets for the Laboratory in Table 2. SW-846 analytical methods are 
listed as guidance for the laboratory, which will select analytical 
procedures with an eQuivalent technical basis and will document the 
procedures used in the f1na1 laboratory report. For those parameters 
with more than one ava1lable method, the laboratory may use the one tnat 
i s best suited to meet the data objectives. 

Due to the expected low concentration of the majority of analyses listed 
in Table 2 a matrix spike duplicate shall be analyzed with every sample 
for analyses capable of being spiked. The percent recovery criteria 
from the matrix spike are 75% to 125%. The relative percent difference 
between the matrix spike and its duplicate shall be ±20% for those 
anal yses capable of being sp i ked . When analyses are not able to be 
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sp1ked, the accuracy limits will apply to the laboratory control 
standard and precision will be evaluated on the performance of sample 
duplicates . The relative percent difference between samples and their 
duplicates shall be± 2oi. One rerun will be perfonned if a precision 
or accuracy analysis fails to meet the quality control 11m1t. Tracers 
and carriers may be subst ituted for spikes in radioche~ical methods if 
performance criteria for accuracy has been established against wh i ch to 
evaluate the observed data . Parameters pH, and spec i f i c gravity as well 
as parameters requiring method types of GEA, DSC or TGA shal l be 
analyzed in duplicate. 

4.9 Transportation 

Transportation of the sampl e from B Pl ant to 222S Laboratory will be 
done in compliance with CSSO procedures. 

4.10 Sample Custody 

Each sample is tracked from coll ection until delivery to the 222S 
Laboratory by a chain-of-custody form. Standardized chain-of-custody 
forms will be used. The pertinent portions of the record are filled out 
in the field after the sample has been packaged. Information recorded 
on the chain-of-custody form includes the identity of the person in 
custody of the sample, sample identity. and the time and date of any 
transfer of custody. 

5.0 Health and Safety 

The major health and safety concern will be the possible spread of 
radioactive contamination and exposure of personnel to radiation. All 
activities performed under this SAP will be done in accordance with 
appropriate health and safety requirements. 
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Tilbla 1; AQUEOUS PHASE 
QUALITY ASSURANCE OBJeCTNES FOR WASTE CHARACTERIZATION 

ParH"l• tltr Minimum llathmf Typo, Action 
Q1u1ntltadon Levlll, • l'l'DoM,n l.eYel 

1-But-t 0,6 .. g11 VOA LA-15.2~ 2'i mg/I 

2-mllthyl· 1 • - VOA LA-152~15 170 mg/I 
pmp11N>I 

2-butanan• 0.5 ppm VOA LA-523-405 36 mall 

4-mathyl-2- 0.5 ppm VOA LA-623-406 33 mg/I 
p• ntanone 

1,1,1,2· - VOA LA-52~ 6mr,/I 
t• trachlora 

ettlan• 

I , 1,.2,2• - VOA LA-523-400 6mllll 
tMr•oliloro 
trlll-

Trichlam - VOA LA-!523-405 Gms,11 
ethylene 

A09tona 0 .61'11a/1 VOA LA-623-406 180 m9'1 

il.ltmlnuno !I ug/ml ICP LA-505-151 Np 
LA-606-181 

.-.meriolum-2-41 0,005 uO/ml AEA LA-963-103 >0.01 ug/ml 

Cadmium 0.1 ug(ml ICP LA·50S-151 1 ug/ml 
LA·505·161 

C11rbon11ta - TIC LA-622-102 Np 

C.•lum-137 I UCl/rnJ OEA LA-1548-121 Np 

Chloride 10 ug/ml IC LA-633-105 Np 

Chromium 0.01 ppm ICP LA-505-161 0.8611111/1 
LA-505-1111 

Cyanlda .. Wero LA-695-102 Np 

Dldatlon 

En•r9• tic1 oJ/sm Net Ello. Energy LA-614-113 > 0 kcal/gm 

Fluorid• I ug/rnl 1C LA-633-106 Np 

Hycira,cid• 250 ug/ml Titration LA-211-1 D2 :tBM or 
S: .1M 

Iron - ICP LA-505-151 Np 
LA-&D5-161 

Lead 0,1 ppra ICP LA-505-151 0 .37 mg/I 
LA-~1ff1 

Maim.in '16 - TGA LA-560-112 Np 
LA-1114-114 
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T•bla 1: AQUEOUS PHASE 
QUALITY ASSURANCE CIBJECTIVl:S fOA WASTE aiARACTERIZA TION 

r•~-• Minimum Method Type Acdon 
OU.nlibtian uv.11 • l'rvc:adw• 1.- • I 

Nick• ! 0.02 ppm ICP LA-605-161 6.0n,§)1 
LA-505-181 

Nitrate 10 ut/1111 IC LA-633-106 >.,, .. 
<Ii.SM 

Ntrb 10 ut/ml IC l.A· 533--105 <1.0M 

pH - Ga• Elactrvd• LA-212-102 Np 

Plla• ph• t• 10 ug/nil IC LA-633-105 Np 

PlulOn«Jft'I 0 . 006 uCl/rDI AEA LA-943-127 >0.84 ug/ml 
239/240 

Sop. Or"anlo - Vleuaf LA-!119-161 pra• anc• 
Ob•• lllatlon 

Silvar 0 .01 ppm ICP LA·506-161 0.30mofl 
LA-606-181 

Sodium 0.020 ug/lnl ICP LA-506· 161 Np 
l.A-606-181 

Sold ~ - - LA-664-101 Np 

Specitic gr1111ity - Calb rllt.t Plp• t LA-619-174 t.3 
LA-510-112 

Stmntlum-10 0 .. 001 uCl/ml S.p••don Ind LA-220-101 Np 
Beta r rcp. Cciunt 

Sulphate 10 u9'ml IC LA-533-106 Np 

TOC 100 ug/1111 Fum•c• lA-344-105 Np 
O.dd.tlan 

CDUlonlolrlo 
TllratiQn 

Totail Bet• o .01 uCl/ml .. LA-509-101 Np 

Tobi Alpha 0 .001 uCilml - LA-509- 101 100 nCl/g 

UTotal 0.1 ug/ml - LA-11215-009 Np 

~ - - I A lli UI 3:Z I 

• • M<ll le th• lowo.t tc,yel (ooncantt..Clon, at\ang• In • nugyl that can be d•t•cc.d. 
Np ., Action l• wol• not provi:l.d. 
- = Information currently nat provided. 
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T.ble 2: ORGANIC PHASE 
QUALITY ASSURANCE OBJECTIVES FOR W°'STE CHARACTBUZA TJON 

SW-846 Minimum M-thod P,vcadurw Val DI Aotlont..vel 
P«ame1er Referenoe (luandtation Level• • Type S.mple 

M9thod 

VOA'S 

AceU>ne 8240 VOA PNL-AL0-335 

Ba,Qen• 11.240 VOA PNL-AlD-336 

1-lkltanol 824D HS THtl"lan 

2-Butanan• 8.24D VOA PNL ALO 336 

C•rbon 8240 VOA PNL·AL0·3~ 
T• trachlor1de 

Chlorobenz,M 82-40 VOA PNL-AL0-336 

Chloroform 82-40 VOA PNL•AL0-3315 

t .4-0 lchloro 8240 SVOA PNL•ALO-
t1• 111• na 120(345 

1.2-Dlchlora 8240 VOA PNL-AL0-335 
• th&1111 

4-M• thyl- 8240 VOA PNL-AL0-336 
2-p•ntanone 

2-M• thyl- 8240 VOA(•• TIC) PNL•AL0-335 
1-propanol HS 

M•thylathyl 8240 VOA PHL·Al0·335 
ketone 

Pyridine 8240 SVOA PNL· ALO· 
120/345 

1.1,1.2-Tetra 8240 VOA PHL·AL0-336 
chloro• th• n• 

1,1,2,2-T• tr• 8240 VOA PNL-Al0-336 
chloroath• M 

Tetr• cNora • thyl• n• 8240 VOA PNL-AL0-33!! 

T riohloro athylon• 8240 VOA PNL•Al0-336 

Vinyl ct.land• 8240 VOA PNL-Al0-336 

SEMI-VOA• 

Cre,ol 8250/8270 Saml-'JOA PNL·ALO-
120/34!1 

p•a11scl 8250/8270 5•rnl-VOA PNL-ALO-
120/345 

m-Cro•ol 8250/8270 S•ml-VOA PNL•ALO-
120/345 

g.Qe•ol 8250/8270 Seml·VOA PNL·ALO· 
120/$46 
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Table 2: OR.BANK: P'HASE 
OW.LIIV ASSURANCE OBJECTIVES FOR WASTI.: CJIARA~llON 

SW-1148 Minimum Mathod Pror::adv,.. Vol of Aation uY81 
P•....tllr Refeiwna• Quantitlllion Lewi•• Type Sample 

Matho4 

2.+Dlnllra toluene 8260/8270 Semi-VOA PHL-Al.0-
120(346 

Haxachlora banrena 8260/8270 llffll-VOA PNL-ALO-
120/345 

tlaxac:NoR> 8250/8270 S.1'1111-VOA PNL·ALO-
buudlana 1201346 

Hexac:hloro ethane 8250/8270 S.ral-VOA PNL-ALD-
120/34'5 

Nltrobenzane 8250/8270 s.niJ-VOA PNL•ALO-
120/345 

Pe ntaohloro phenol 826018270 S•mi-VO.A F'Nl·ALO-
120/346 

2.4,S-Trl 8260/8270 Semi-VOA f'Nl-ALO-
chlofophenal 120/346 

2,4,6-Trl 8260/8270 Semi-VOA PNL-ALD-
c:tilorophenol 120/346 

OTHER VOA• & SEMI-VOA, (OR SPENT SOLVENT LISTI 

C.lbon Dl•ulflde VOA PNL-AL0-335 

p-Oic:hlora Sellll-VOA PNl.·ALO-
ban:t..,. 120/346 

2-Et/11,xy• thonal VO.Al•• TICI l'NL-Al0-336 
HS 

Ethyl a.~ene VOA PNL-AL0-336 

Ethyl Eth.,.. VOAI•• TIC! PNL·AL0-336 

Ethyl Acetffl VOAla• TIC) PNL-AL0-336 

l•obut•nal VOA.MB PNL·ALO-:l36 

McthlllllOI HS Ten Plan 

Methyl llobutyl VOA PNL-AL0-33!1 
Ketone 

Melhyl•ne O.lorlde VOA PNL•AL0-33!1 

2·Nitr<> prnp 1110• VO.Al•• TIC! PNL·AL0-336 

Toluene VOA PNL-AL0-336 

1,1,Z-Trictwro- VOAl••TICl PNL•AL0-33!i 
1,2.2-Tri 

fluo rollth arNI 

Trlchloro VOAl•TICI PNL-AL0-336 
monotlucra 

methane 
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nbla 2 : OROANIC PHASE 
QUALITY ASSURANCE OBJECTIVES FOR WASTE CHARACll:RIZAllON 

SW-848 Mil\lmlan Mathad Procodur• Vol of Aaticn Leval 
Paran• ter Aef.iwnce • Qu•ntltatlon L..v•I• 1 Type Sample 

Mathad 

o,ra,p-Xyl• ne VOA PNl•A l 0-335 
lmix•cll 

METALS 

Antimony !Sb) 8010A ICP U.-606-161 
LA-5011·1«11 

ArHnlc IA•l 70II0/7Dtn ~rid• LA,-3!i!S-1 3 1 

BariurA 60fQA 50 uo1m1 ICP LA-505-1 5 1 10.0 ml 100 ug/ml 
LA-606-1 6 1 

B• rylliura Ula) 6010A ICP LA-605-151 
LA-505-161 

Cadmium !Cell 6010A 0.1 ugfml ICP LA-605-161 BEE h 1 ug,'ml 
LA-506-101 

Chramlum tCr) 8010A 0.5 uglml 10' LA-508-1 B 1 SEE h 5 ug/ml 
LMiC16-161 

Cobalt CCol 6010A ICP LA-606-161 
LA-606-161 

Capp• r(Cul 8010.-. ICP LA-506-151 
LA-1506-151 

Lead (Pb) 6010A 0.5 u;/ml ICP LA-506· 151 5£Eh 5 ug/ml 
LA-506-181 

M1ng1no1e IMnl 6010A ICP LA-5015- 151 
LA-606-161 

M• rCIJIY (Hg) 7471 Cold vapor LA-325-I04 
AA 

Molylloenum (Mol 8010.-. ICP LA-606-15I 
LA-606-18I 

N<llt•ICND 6010A ICP LA-606-1 & 1 
LA-506-161 

Pot• uium IIC) 15010A ICP LA-606-161 
LA-506-161 

Selenium IS•) 7740/7741 AAJHydrid• LA~e&-131 

Silver tAgl 6010A ICI' LA-606-161 
LA-606-162 

Sodium INal 6010A ICP LA.-SC!l-1 !11 
LA-506-161 

Thallum (111 6010A ICP lA-5()15-151 
LA-505-161 

lhnium (VI (10U0 none 0.1 11gfml l.a•• r Kinetic L,\-9~9 0 .5ml Np 
Pho.phon,1• 

oenmt 
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T•ble 2 : ORGANIC PHASE 
QUALITY ASSURANCE OBJECTIVES FOR WASTE CHARACTERIZATION 

BW-846 Mlhlmum Mathad Pracadura Val ,.f Aetion t..wl 
P•ametM R.ferenc• a~titlltion Laval, • Type Sample 

Method 

lfarMdlutll M 8010A ICP LA-606-151 
LA-1506-1 81 

Zffll!Znl 9010A ICP LA-l50S-1151 
LA-506-161 

ANIONS 

Chlorine 905ll IC U.-533-1015 

Fluorine 9056 IC LA-Ii 33-1 CH; 

Nit,_ 110511 IC LA-833-10!5 

Nitrb 9068 IC LA-633-106 

Phosphille 9066 IC LA-633-106 

Suffahl 9068 IC L.A-633-106 

OTHER 

A•sh Point A• ,t,point PNL·AL0-234 
app• r• w. 

Enarg• tlcs nan• OJJ1 DSC LA-514-113 0 ,1 Mi ;,, 0 
!In • lrl LA-614-114 

Ash" nane .01" AS1M4B2·80 6.01111 .1 9& 

NPH 3580A 1'16 liVOA(a• PNL-ALO- 7ml Np 
TIQ 120/346 

D2EJ-ll'A 3580A l'16 IR,OC Teet Phm 7ml Np 

1BP 3580A 1'16 5\/0A(•• PNL-ALO- 7 ml Np 
T1Q 120/345 

Mai.tun, 'I' (Water nana 1116 TGA LA-514-114 0.1 Ml Np ,., 
W• mrSohlb. none - Mieoibility ASlM06069- 15.0 ml Np 

T• .t 90/C 

Specific Gr•wty 1101M .. M• t1/Volurr, LA-610-I12 0 .6•1 Np 

• 
TOX TOX PML·Al.0-321 

TOC PllnUlfet. LA-342-100 
couklrnetry 

Partl i:19 Size non• - Panicle Size LT-61 D-I01 15.0 ml 1132• 
An•lvnr 
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Tabl• 2; ORGANIC PHASE 
QUALITY ASSURANCE OBJECTIVES FOR WASTE CHARACTERl2ATIOIII 

SW·B4B Minimum Metllod Procedure Vol of Aotionl.evel 
Paranetar Rllt.iwnc• Qu• ntltatlon l.av•l• • TYP• S.amp1• 

Method 

pH/oorro•lv• t-n 1;1 mio LA-212-1otl 
axtraotlon or 

NACE 
ltll!CWII 

TM~1-69. 
mathod 
1110 

Cyanide/ 7,3317.34 e«. PNL-ALO-
Sulfide Aaactivlty •pootrophato 2B7/289 

mitby 

RADIONUCUOES 

241Am non• 0 .001 uCl{ml AEA LA-953-103 10 ml Np 

242Am AEA PNL-ALO-
417/422 

242"'Am II.EA PNL-ALO· 
417/-U2 

137m8• GEA PNL·ALD--450 

14c Oxidirar -+ PNL-ALO-
1cintiftatlon 4281474 

113mCd Sep, Teat pl;an 

Beta count 

14'Cc. GEA LA.·648-121 

36CI Bop. PNL·AL0-407 
Beta count 

6Clca GEA LA-!5~121 

134c• GEA LA-548-121 

137c• none 0.001 uCl/ml GEA LA-!14B-12T 22.a m1 0.025 uC/ml 

152Eu 3EA LA·S48-121 

154eu GEA LA-648-121 

156eu GEA LA-648-121 

3H 0:1ddl:mr PNL-ALO-
SdntiHatian 428/474 

1291 Separation LA-378-103 
ClEA. 

811rc Liquid LA-438-101 
Sc:indllation 

85Kr GEA PffL-ALCH60 

237Np nano 0 .0001 uCl/rri TTA LA-93.>141 3ml Np 
Extraction 
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Tibia 2: OFlGANIC PHASE 
QUALITY ASSURANCE OBJECTIVES FOR WASTE CHARACTER12ATION 

SW-B411 Minimum M•thod Prooedure Vol of A.ctlon Level 
Par•m•r R•feNnoa Ouillfltlt.tlon I.Avala • Typ• S•mpl,• 

M•tllod 

234mp. GEA LA-1648-121 

147Pm . 
ICPIMS T••t Plan 

144p.. GEA L.A-548-121 

144mpr GEA PNL·AL0-460 

238,,u DC AEA U.-943-12B 

23Ipu none 0,005 uCl/ml IX AEA U.·IM3-128 10.0ml Np 

240ru non• 0.005 uClhnl I)( AEA LA-943-128 10.0 ml Np 

241PU s.p. PNL·ALO· 
Scintlllatla n 417/4221474 

1B7Ae ICf'/MS PNL-AL0-280 

106Ru GEA PNL·ALC>4!50 

12!isb 6~ PNL·AL0-4&0 

78s. liquid LA-3815-1:U 
Sclntll•tlon 

161sm ICPIMS Test Plan 

a0r;, non• o.o, uQfrnl Separation LA-220-1O1 s.o ml 0,6 UCifml 
Beta count 

12'5niT• GEA ~L-AL0-460 

234Tb GEA LA-548-121 

234u ICPJMS PNL-AL0-290 

237u ICP/MS PNL-AL0-2BO 

238u ICP/MS PNL·AL0-290 

BOy S• p, PNL-ALO· 
bet• count 4781431 /4150 

83Zr Sep. PNL·Al0• 74 
b.t• i:OIXII 

Total O.ta 0.01uCi/ml Plvponlornll 1.1uCi/ml 
Countm 

• - MOL Is the lowaat i.v.i lcanoantr.tla", change In •rwrgyl that Nn be deteoted 
b • er PNL pro09dun1 
Np • Actlcn lav• ls net provided 
- • Information cunent!y not prllllld<ld 
h • RepniHms • pup of p.ara.,..tara whoH tat.I Y01ume hi 10 ml.f'The 10 inl ltl aselgned to Barium) 

TBD • To be determined 
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APPENDIX A 

DATA QUALITY OBJECTIVE PROCESS FOR SELECTION OF ANALYSES 
FOR DIE OR&ANIC AJI> AQUEOUS PHASE WASTE 
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DATA QUALITY OBJECTIVE PROCESS FOR THE AQUEOUS AND ORGANIC SAMPLING ANALYSIS 

Step 1: State the problem 
B•ckgroi.nd ;nfotmation •nd scoping of th• ;ssues. 

Final disposal of the aqueous and organic waste. Prior to the transfer of the 
aqueous phase ta Tank Farms and disposition of the organic waste, analyze 
analys is is required. 

Step 2: 

A. 

B. 

Step 3: 

A. 

Identify the decision 
Th• ctec;1fon the study wil l resolve and the 11ctlons that •Y result . 

Aqueous waste will be transferred to Tank Farms. 

Disposition of the organics will be in two phases: 

1. Remove organic waste from the canyon, 
2. a. Possible disposal of the waste offsite or 

b. Onsite storage pending final disposal. 

Identify the inputs to the decision 
rnfor11atron and measurments that nted to be cbta inad to resolve the decl• lon statelllef'lt , 

Final disposal of the aqueous waste wil l be to the Double Shell 
Tank Farms. The aqueous list of analyses was based on 
requirements of the Double Shell Tank (DST) Waste Analysis Plan 
(WAP)g WHC-SD-WM-EV-053 , Rev 4. Meetings were held with 
representatives from Tank Farms to gain concurrence on the 11st of 
analyses. 

Tahle 1: .,_QUEOUS PHASE 
QU,.ll'TY ,-ssURANCE OBJECTIVES FoR w ... STE CHARACTBUZATION 

P•r-ter MlnlrnLm Method Type 222S Lab Actlcn 
Ouantl~mn L.wek Procedure Lavel 

• 
Aluminum 6 ug/ml ICP LA-606-151 Np 

LA-50!S-1 !11 

Amarlcii.m 241 o.oos uCl}ml AEA LA-963-103 >0.01 ug/ml 

Cadmium 0 .1 ug!ml ICP L.A-609•1!11 I ug/ml 
L.A-505-161 

Carbon.Cc .. TIC l.A-622-102 Np 

C.,lum-137 1 ua1m1 GEA l.A-648-1 21 Np 

Chloride 10 ugJml IC LA-533-106 N? 

Cyankle - Mien> LA-895-102 N? 
DI '1il ation 

Energmca 0 J/gm N<ot E>cu. Energy LA-614-11~ > 0 ltaAl/gm 
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T•bla 1: AQUEOUS F"liABE 
QUALITY ASSURANCE OBJECTIVES FOR WASTE Cl-iARACTERIZATION 

Pararnetar M"inlmum Mett-ocl Typ. 2228 Lib Action 
Ouantltstlon Lev, i. Pmcad ... Laval 

,i 

Fluorid• 1 ug/ml IC LA-'133-105 Np 

Hydn,xlde 25() u~ml lilnltion LA-211 -102 :t8M or 

' :S:.1M 

Iron - lcP LA~161 Np 
LA-506-161 

Molrtun.'16 - TG A LA-580-11 2 N, 
LA-!514-114 

Nilrate 10 uglml IC LA-633-105 >.11 M 
<15.!5M 

Nltrtta 10 ug/ml IC LA-!!33-1015 <1.0M 

pH - 01••• Electrode LA-212·102 Np 

Ptiosph,lta 10 ughnl IC LA-533-105 Np 

Plutonlum 0.005 uCl/•I AEA U.-943-127 >0.84 uo/1111 
239/240 

8011, Or;ianio - vi.uai LA-619-161 prasance 
Obsarvatlon 

Sodium 0.020 ug(ml ICI' LA--505-t S 1 Np 
U.-506-181 

So&d,'tE> - - LA-684-101 Np 

Sp• ciflc gravity -· C•llbratlld Npllt LA-619-174 1.3 
LA-!510-112 

Strontknn-SIO 0.001 uCl/ml Separation and LA,220-101 Np 
Beta Pmp. Count 

Sulphate 10 ug/ml IC LA-633-106 Np 

TOC 
100 ""'"" 

Furna:a lA-344-106 Np 
Oxidatinn 

Cbulurne1rlo 
Tllntlon 

Total e.t• 0.01 UC:1/1111 ·- LA-508-101 Np 

Tot•I Alpha 0 .001 uCl/ml - LA-50&-101 100 nCl/11 

U Total 0.1 u"'n,1 - LA-926-009 Np 

Vi•-ity - - LA-619-321 

• • MOL Is the loY.1irt leYcl lcon<>enVlltlon, ch• r19• in • 1111,gyl that can be det• Gtod . 
Np ., Aotlon lllvala nat provided. 
- • Information ourrenlly not providad , 
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B. Transfer and f1nal disposal of the organic may require a 
characterization of the waste. The list of analyses was based on 
process knowledge, Department of Transportation requirements, and 
a typical incinerator requirements. 

Param• ur 

Ash ,r, 

Barium 

Cadmium 

Ceslum-137 

Chromium 

D2EHPA 

En•rg•tlc• 

Lud 

Mol ttU'• 91, 

NPH 

f>• rtlolo Size 

Process knowledge was based on the drawing "Solvent Extraction 
Flowsheet for. Strontium Recovery, (SK-2-22534}" taken from ARH-C0-
691, Strontium Recovery from Purex Ac1d1f1ed Sludge, Section 2, 
dated May. 1970. Due to the potential for final disposal to an 
offsite incineration company, Diversified Scientific Serv.ices, 
Inc. (DSSI) was contacted to determ1ne waste acceptance criteria. 
DSSI forwarded a waste profile sheet (Appendix B). DSSI was 
contacted by telephone to determi ne the preferred procedures for 
analyses. Meetings were held with representatives from 222S 
Laboratory to ensure that the lab had the capabilities to perform 
the requested analyses per DSSJ procedures when practical. 

T• bla 2: ORGANIC i"H,-sE 
QUALl1Y ASSURANCE OBJECTIVES FOR WASTE CHARACTERIZATION 

SW-848 Minimum Ou.ntltatfan r..t • thad Typ• 2228 Lob Vol of AotionloYel 
~l•ram:a t.v, i. Pnxedura Sample 

Method a 

non• .01~ ASTM482-80 6.0ml .1 " 

6010A §0 u;/ml la" LA-506-161 10.0 ml 100 ug/ml 
LA-505-161 

6010A 0.1 uiwrnl ICP LA-505-151 SEE h 1 uglml 
LA-606-161 

none 1 uQ/ml GEA LA-!!14&-121 22.0 ml 0 .025 

6010A 0 .'6 ug/ml ICP LA-606-161 SEEh 15 ug/rnl 
I.A-605-161 

3580A 1'11, GC LA-523-133 7,,.. Np 

non• 0 J/g DSC 1.A-514-113 <1 .0 ml >O 
11n a/rl 

!5010,. 0.5 ug/ml ICP LA-606-151 SEEh 5 ug/ml 
LA-606-161 

nona 59' FTIR Test Plan 1 ml Np 

3690A '6" GC LA-623-133 7 ml Np 

no- . - Partlole Size LT-519-101 6.0ml 1/32" 
Analyzer TBD 

or 
Miciv•aopy 

or 
1/32 Inch 

•crNn 

A-3 



WHC-SD-WM-EV-108, REV l 

T•bl• 2: ORBANIC PHASE 
QUALITY ASSURANCE OBJECTIVES FOR WASTE CHARACTERIZATION 

SW-848 Minimum Du.ntltatlan M.thcdType 222S Lab Vol of Action LDYel 
l'• r•m• ter R•knince Level& Prucadur• Sillmpl• 

Method • 

Plutonlwn non• 0.005 uCllml AEA LA-943-127 10.0 ml Np 
2311/240 

Spacific none - Mau/Yahna LA-!110-112 0 .5ml Np 
Gravity 

Strontium 90 non• 0.001 uCUml - LA·220-f01 5.Dml Np 

TBP 3580A 1,. a.c. LA-!523-133 7 ml Np 

Watar Solub. non• .. Mltclbllily T•• t ASTU0!50!58- 5.0 ml Np 
90/C 

U Total none 0.1 ug/ml LA-825-009 0.5ml Np 

• = MQL I• 'ttla lowa• t lanl jcanc•ntr• tfon, change In energy! that oan be detected 
b • or PNL procedure 

Np • Action •-I• nat proYid•d 
- • lnfomatlon CWT11ntly not provided 
h • Rec,resonll • g110up of parametllf"9 ""'10- mul volum• is 10 ml.lll,a 10 1111 i. a .. igned to Barium) 

TBD • To be d• t• min• d 

C. 

Step 4: 

A. 

B. 

C. 

D. 

L 

Step 5: 

All activities associated with sampling activities will be done 
per approved procedures. 

Define the study boundaries 
Th spec: i fic th11 periods and spatill area related to the decision. 

Sampling Analysis Plan is scheduled to be complete in mid November 
of 1995. 

Samples are tentatively scheduled to be pulled in November of 1995 
to January of 1996. 

Transfer of organic from B Plant canyon to an outside storage tank 
1s scheduled to be complete by August of 1996. 

Transfer of aqueous waste to Tank Fanns is undetermined. 

Final disposal of organic waste 1s undetermined. 

Develop a decision rule 
Relate all outputs ;nto u1f •• then• statement for choos;ng betw@en alternative decisions. 

If results are not within the limits to complete the decision statement, 
then process development work may be required'to reduce hazards. 
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Specify tolerance limits on decisions errors 
The decision maker's tolerable decfsf on error rate based on consequence of incorrect 
decisions. 

Error has been taken ·into account by setting the minimum quant1tation 
levels, percent recovery criteria. and performing matrix spike/matrix 
spike duplicates. 

Step 7: Optimize the design 
C• n1r1t1 1ltem1t1w <n1t1 collection of designs and ch0011• th• 11101t resaurce·effectlve 
d1aign that mets all DQOs . 

Develop a Sampling Analysis Plan for obtaining and analysis of the 
waste. 
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