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1.0 SAMPLING AND ANALYSIS OBJECTIVES

Thk sampling and analysis plan (SAP) identifies characterizationobjectives pertaining to
sample collection, laboratory analytical evaluation, and reporting requirements for push mode
core samples from tank 241-SY-101 (SY-101). It is written in accordancewith Data Quality
Objective to Support Resolution of the Flammable Gas Safety Issue (Bauer 1998), Low Activity
Waste Feed Data Quality Objectives (Wiemers and Miller 1997 and DOE 1998), Data Quality
Objectivesfor TWRS Privatization Phase I: Conjirm Tank T is an Appropriate Feed Sourcefor
Low-Activity Waste Feed Batch X (Certa 1998), and the Tank Safety Screening Data Quality
Objective (Dukelow et al. 1995). The Tank Characterization Technical Sampling Basis
document (&own et al. 1998) indicates that these issues apply to tank SY-101 for this
sampling event. Brown et al. also identifies high-level waste, regulato~, pretreatment and
disposal issues as applicable issues for this tank. However, these issues will not be addressed
via this sampling event.

Core sampling of tank SY-101 is planned to address the level growth issue in thk tank (Cash
1998a). Retained gas samples will be taken to determine the quantity and composition of gas
in the waste. Samples will also be analyzed for chemical and physical properties, and sample
material will be used for testing waste behavior such as gas generation. No waste samples
have been taken from the tank since the mixer pump was installed in 1993. In addition to the
DQOS listed above, Mulkey and Miller (1997) will be used to address compatibility issues
associated with the potential transfer of waste from the tank.

2.0 SAMPLING EVENT REQUIREMENTS

As of June 30, 1998, tank SY-101 contained 4,323 kL (1,142 kgal) of waste, consisting of
4,308 kL (1,191 kgal) of supernatantand 155 kL (41 kgal) of sludge (Hanlon 1998). This
waste volume is equivalent to 1,054 centimeters (415 inches) of waste as measured from the
bottom centerline of the tank.

The physical profile of the waste can be estimated from data provided in Conner and Koreskl
(1998). The waste is expected to consist of a crust layer approximately 1.5 m (59 in) thick, a
convective slurry layer of approximately 9 m (340 in), and an undisturbed solids layer of less
than 40 cm (16 in). The waste is mixed several times a week by a mixer pump, and the
distribution of solids in the convective slurry varies with time.

2.1 GENERAL REQUIREMENTS

Tank SY-101 will be core sampled using a push mode core sampling truck. Three core
samples, consisting of 22 segments each, are expected to be taken from risers 021, 022, and
006 (formerly known as risers 22A, 23A and 4A). The sampling objective is to obtain full
vertical profiles of the waste; therefore, more or fewer segments may need to be taken
depending on the accuracy of the current waste volume records. Retained gas samplers (RGS)
will be used for riser 021, segments 1, 2, 3, 4, 10, 16, and 22, and for riser 022, segments 1,
2, 3, 4, 7, 13, and 21. Universal samplers will be used for all other samples. All RGS
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samples must be full-segment samples. If partial segments need to be taken, they should be
taken for non-RGS segments in the convective layer, approximately segments 10 through 16.

If quality-affecting changes to the sampling requirements must be made (including the risers,
sampling truck, or RGS segments), the change must be recorded and approved by the
cognizant engineer, tank coordinator, and RGS point of contact before sampling. This
information must be recorded in the work packages (WS-98-00086 for riser 021, WS-98-
00087 for riser 022, and WS-98-00172 for riser 006). These work packages will contain the
operating procedures and the chain-of-custody records for thk sampling event.

One field blank for tank SY-101 shall be obtained in accordancewith procedure TO-060-003.
The Characterization Project Operations (CPO) person in charge (MC) or the PIC designate
will verify that the field blank is properly created and shipped. For sampling events having
multiple PICS, CPO shall determine which PIC will be responsible for the field blank. This
field blank is to accompany the samples to the laboratory. All collected samples shall be
shipped to the laboratory following the Load/Transport Sample Cask(s) procedure
(TO-080-090).

If drill string monitoring instruments indicate a flammable gas level greater than 25% of the
lower flammability li@ (Cash 1998b), a vapor grab sample shall be taken from the drill string
and sent to M. W. Goheen of Pacific Northwest National Laboratory for analysis. One sample
is to be taken at each elevation that the 25% level is exceeded. Accurate records must be kept
of any drill string gas purge operations, including information on the time and duration of the
purge and gases used.

The following steps are specified to ensure sampling needs are met:

. Tank farm personnel shall indicate on the chaimof-custody form whether a cask
contains an RGS sampler or a universal sampler.

. Tank farm personnel should make a verbal notification to the 222-S Laboratory
(373-2435) at least 24 hours in advance of the expected shipment.

. Casks containing the RGS samplers should be transported to the 222-S Laboratory
within 24 hours from the time each segment is removed from the tank.

● Casks containing the universal samplers should be transported to the 222-S Laboratory
witi]n three calendar days from the time each segment is removed from the tank.

. The 222-S laboratory sample custodian will receive the casks and tag the RGS
samplers.

If litilmn bromide (L@r) solution is used in the collection of the core samples, it should be a
0.3 +0.01 molar solution with a pH greater than 8. CharacterizationProject Operations must
state the batch number and amount of fluid added at each segment. Thk information should
be indicated on the chain-of-custody form that accompaniesthe sample to the laboratory. A
sample of the LIBr solution must be provided to the laboratory. Thk sample shall consist of a

2



HNF-3375, Rev. O

container filled with LiBr solution from the same batch of L@r solution used during the
sampling. This solution shall be analyzed for lithium and bromide in order to determine the
concentration of the tracer at the time the sample was taken. If analysis of the waste samples
indicates contamination by the LIBr solution, these data will be used to determine the amount
of contamination. If more than one batch of LiBr solution is used during the sampling event,
one solution sample must be provided for each batch.

2.2 RGS SAMPLING REQUIREMENTS

These RGS sampler handling requirements are taken from the Sampling Plan for Tank 241-SY-
101 Retained Gas Sampler Deployment (Bates 1998).

The potential for air entrainment into the RGS sample has been established by recent tests
(White 1996). A maximum of approximately 6 cc of air can be entrained into the RGS sample
with the current design. In an effort to prevent sample contamination by such entrained air,
sampler leading ends are now helium backfilled (procedures detailed in the sampler
fabrication/assembly traveler) and the sampler is shipped to the field in a helium-filled, sealed
shipping container. The sampler containers shall be maintained in a horizontal orientation
until the samplers are mrfoaded and readied for placement in the drill string. Also, the helium-
backtilled samplers and their associated shipping/storage containers should be kept outside the
tank farm radiation area so that the containers can be recycled for use on subsequent samplers.
To minimize the cfmace of air entrainment in the sample, the sampler is to be removed from
the backfill container as near to the time of insertion in the drill string as practical.

The recommended sampling points for RGS are segments 1, 2, 3, 4, 10, 16, and 22 in riser
021 and 1, 2, 3, 4, 7, 13, and 21 in riser 022. RGS samples must be full length samples. The
RGS sampler unit serial number will be noted in the operations log per procedure NDT-RT-
401 at the time the sampler unit is loaded into the drill string. The serial number will be
cross-referenceable to the tank elevation being sampled with the particular sampler.

On retrieval after filling, the sampler will be scanned with an x-ray scanner system to
ensure that the sampler has achieved at least 75% of the target recovery volume. A video
recording of the radiographswill be sent to PNNL for analysis of the waste form and retained
gas structure. The radiographsare expected to provide insight into expected void fractions,
density, and structure of the waste and greatly augment the post-sampling analysis performed
at PNNL. To obtain the necessary information regardingphase distribution, it is required that
the following procedure for x-ray be followed:

1) Record calibration images (minimal calibration images include a sampler containing air and
water) at the same recording conditions as used for the real waste, i.e., same intensity
(kV) and operating frequency. Calibration images should be collected immediately
prior to and immediately after each RGS sampler imaging effort in order that the best
quantitative information is available for these images.

3
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Record the sampler at IX magnification and append the position and kV information to
each image recorded without changing the setting on the x-ray power supply (i.e., intensity
and frequency) or the recording/imaging equipment.

Record at least one image at a 2X magnification of the positions where voids were
observed. Append position information if possible.

X-ray imaging records of sample segments immediately adjacent to RGS samples would be of
considerable assistance in interpreting and trending of the x-ray derived observations (such as
density, void sizes and shapes, and void distributions). X-ray imaging of all core segments
is highly recommended. Video recordings of the radiographsof these adjacent sample
segments should also be provided to PNNL for analysis.

A second x-ray scan of each segment is highly desirable. The second scan should be at a
different angle, ideally 90” from the first scan.

It is also of interest to determine whether any gas is released from the waste during sampling.
For thk purpose, in-tank video capability should be used to record the sampling process
through the crust (segments 1 through 4) for each core, and a copy of this video record be
provided to PNNL.

For the RGS samples to be as representative as possible, the time between sample retrieval and
subsequent analysis must be minimized. When an RGS sample is retrieved from the push-
mode sample string, it should be loaded into the transport cask (special flammable gas
shipping cask) and moved to the 222-S Building using OTC Transportation Shipping
Procedure TO-080-090 and delivered to door 10, where the sample custodian will assume
possession of the cask per laboratory procedure LO-O9O-1O1. Priority handling is
recommended to protect the sampler/cask from extreme temperatures (direct sunlight) prior to
shipping. The cask should be moved to an environmentally controlled location as soon as
practical.

For this project, not all of the RGS samplers will be extmded in the RGS extruder for gas
capture and analysis. Some of the RGS samples will be extruded in the 11A hot cell along
with the universal samplers. The tank coordinatorwill direct the laboratory on which samples
to extrude in the different extruders. It is expected that several RGS samplers will be extruded
in the RGS extruder before the decision is made on the remaining RGS samplers. If several of
the crust samples are successfully processed in the RGS extrnder, then the remaining crust
samples may be extruded in the 11A universal extruder to permit visual observation and
physical and chemical property testing.

3.0 LABORATORY ANALYSIS REQUIREMENTS

The extrusion, subsampling, compositing, and analysis requirements are described below.
For core samples from tank SY-101, the shipping container m.mstbe vented every 27 days
to release any accumulated gas.

4
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3.1 ANALYSIS SCHEME

3.1.1 Universal Samples and RGS Samples Selected for Extrusion in Hot Cell 11A

In order to comply with Dukelow et al. (1995), Wiemers and Miller (1997), DOE (1998),
Certa (1998), Jo (1998), Bauer (1998), Cash (1998b), Mulkey and Miller (1997), and Bates
(1998) the following steps shall be performed on each sample:

.

●

✎

●

●

✎

✎

✎

✎

✎

✎

Extrude segments, videotaping the extrusion and photographing the extruded segments.
The extrusion procedure is LO-16O-1O3at the 222-S Laboratory.
Subsample unhomogenized material for physical property testing as directed by the tank
coordinator. Subsamples being sent to PNNL should be subssmpled directly into 125 mL
jars.
Subsample crust segments for density measurements as directed by the tank coordinator.
Crust density is expected to be measured on half-segments.
Subsample segment solids and homogenize.
Settle drainable liquids for at least 16 hours. Note if any floating layer is present (solid or
organic). Decant the liquid and recombine settled solids with segment solids and
homogenize.
Analyze segment solids and liquids as shown in Tables 1 and 2.

Note: Samples from the third core (riser 006) should not be analyzed according to Tables
I and 2 unless directed by the tank coordinator.

Prepare stratum composites for each core as directed by the tank coordinator. Analyze
composites as shown in Tables 1 and 2.
Prepare tank liquid and solids composite in accordancewith Wiemers and Miller (1997)
and as directed by the tank coordinator. Analyze for LAW privatization according to
Tables 3 and 4. Each composite must be analyzed three times.
Provide sample for testing to resolve flammable gas and crust growth issues as directed by
the tank coordinattk. Tests not called out in this SAP will be controlled by a letter of
instruction or a test plan.
Provide composite material for solids volubility screening (Wiemers and Miller 1997).
The solids volubility screening is discussed in Section 3.2.3.
Make a whole tank composite of at least 2 kg and provide to D. L. Herting for process
testing (Jo 1998).

If liner liquid is observed during extrusion and the liquid is in sufficient quantity to collect, the
liner liquid may be retained and amlyzed at the discretion of the tank coordinator. In thk
event, thk addition of analyses will not require a revision to thk SAP.

Any decisions, observations, or deviations made to this work plan, or during the sample
breakdown and analyses shall be documented in writing with justification. These decisiom
and observations shall be reported in the data report. The reporting formats for analyses are
contained in Tables 1 through 4 and are described in Section 7.0.

5
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Table 1: Tank 241-SY-101 Chemical, Radiological,and PhysicalAnalytical Requirements: Solids

‘ SEG = segment, sludge or saltcake (may include 1/2 segments in the crust),’ extruded at 11A hot cell; RGS SEG = RGS sample extruded for retained gaseq STRAT COMP = stratum cmnposfe

‘d = dkt, f = fusion, a = acid, v+= water

3DUP = duplicate, BLK = blank, STD = calibration standard, ea = each, smpl = sample, AB. analytical batch, PB. prepwafion blank, mtm. matrix, N/A = “d applicable

‘Uniis for notification hmits and expected range are those Wed in the “units<<column,

5 Dry weight basis

?he.e analytes are t. be compared to the fimit by calculating the one-sided, upper 95% confidence fimit for the sample result (to be performed by Process Engineering).

‘These analyses will only be performed on specified subsamples

%a.er or camier may be used in place of a spike and results corrected for recovery

‘Br is required to correct %H,O measurement (to be peiiormed by Process Engineering). Format., oxalate, N03, N02, P04, S04, Cl, and F are required on stratum samples for flammable gas a“d compafitmy

Resufts should be reported for all IC analytes, however, the QC reqmts of Table 6 apply only to those Vsted.

,oL[ is required to correct O,,H,O ~ea$urement (t. be pefio~ed by PPWSS Engimering). Al, cr, Fe, Mn, Na, Ni, si, and U are required as secondaw safeW screenin9 analties; required if

total alpha exceeds notification fimits, Na, Al, Cr, Ca, Fe, K, Ni, Zn, Zr, Ba, Si, B, and M are flammable gas analyies and apply cmlyto samples chosen to represent strata.

Al, Cr, P, Na, S, and SJare of interest to Ptivafiiafion-WIT. Results should be reported for all ICPIAES analyfes, however, the QC requirements of Table 4 apply only to those identified here.
I! Ether *etiaI diltions Or mattix spikes will be perfOrmed.

‘2Appfies OnlYto the StratUm composite. If exotherm is observed, both the endotherm and exotherm walue$ must be repmted.
t, ~etiormed if tota[ .Ipha .xceeds notification hmit$.

“Analyses to be conducted on the RGS segments will beat the direction of the tank coordinator.

‘ties. analyses may be conducted at PNNL or another laboratory. Unhomogenized samples are to be used for viscosity and shear shength.

‘°Furnace oxidation TOC is to be run on those samples which exhibit exotherms, but have persulfate TOC values that account for .75% of the exotherm energy (see EqMirm 4).
17pRs~T maybe run on the SampIe ~~~fjng the fdghe$t DSC or TOC result. contact the tank coordinator before proceedh9 with this analysis.

tacafibratio”s of ~eater ~esistance fime, temperature, pHWe, containment volume, and sample weight will be performed to measure accuracY as desc~bed in prOcedure LT-51 0-103.

‘+he water dlgesfion for ammoni; should be performed at room temperature to avoid excessive volatifiiation. Handling should be minimized prior to ammonia analys,s

‘Results should be reported for all GEA analyies, however the QC requirements of Table 6 appp only to those analytes fisted.

7
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PROGRAM PROGRAM CONTACTS

L Flammable Gas TWRS Safety R. E. P=,,.r

B. Privatization - WIT PNNL CP DeveL K. D. I

Table 2: Tank 241-SY- 101 Chemical, Radiological, and Phvsical Analytical Requirements: Llauids

LIQUID ANALYSE.Z
Project Name ISY-101 RGSCore Samphng COMMENTS

Plan Number

REPORTING LEVELS

I HNF-3375 REV. O Homogenization Test - Per LaboratoV Discretion FORMAT I Immediate Notification

F!eld Blank - Required FORMAT II

A

Process Control

----. Hot Cell Blank - Per Laboratory Discretion FORMAT HI Safety Screen

Wiemers LiBr Solution Bh”k. Required FORMAT IV Waste Management

C. Safety Screening ITWRS Safety R. J. Cash #of core samples FORMAT V RCRA Compliance

n PrncO=e CO.trd 17WRS Pm. F.” .1 M CO.”., 7 FCIRMAT \/l %,..;.(

E. CompatibMty ITWRS Proc. Eng. K. D. Fowler I I

PRIMARY ANALYSES sAMP* PREP2 QUALITY CONTROL3 CRITERIA

PRoGRAM METHOD ANALYSIS
PROCEDURE SEG& STRAT

FB COMP
DUP SPIKE BLK STD UNITS NoT[~FT’oN FORMAT

C, E DSC Energy
LA-514-113

LA-514-114 x x
d ea smpl NIA N/A ea AB J/g

z4B05’or
1,11, Ill, IV

LA-560-112
exolendo >1”

A, C, E TGA % H20
LA514-114 x x

d ea smpl N/A NIA ea AB M% none 11,Ill> Iv

B, C a counting Total Alpha LA-50B-101 x x d ea smpl 1Imttx ea AB ea AB MCtimL >61.56 1, Ill, Iv

A, B, C, D, Gravimetiy Specific Gravity LA-MO-112 x d ea smpl N/A NIA ea AB none none 11,Iv
Li,Al, Cr, Fe, Mn, Na,

A, B, C, D, ICPIAES NI, El U, Ca, K, Zn, Zr, g;; : x x de ea smpl 1Inltrx$ ea AB ea AB pglg none

Ba, B.
~,

11,Ill, Iv

Br. formate. oxalate.

A, B, D, E Ic NO,, N02, PO,, SO,, LA-533-105 x x d ea smpl 1Imbx ea AB ea AB I pg/mL see” 11,Iv

Cl, and F’” I
C, E Msual Organic LA-519-151 x x d N/A N/A N/A N/A N/A presence 1, H, Ill, Iv

B p counting Total Beta LA-506-1OI X21
de ea smpl 1/mtrx ea PB ea AB

A, B, E

@/ml none Iv

Acidification TIc IA-342-100 x ea smpl 1Imttx ea AB ea AB g C/mL none H, Iv

A, B, C, E Permdfate TOC LA-342-100 x d ea smpl 1Imtfx ea AB ea AB g C/mL >453005,’, “ 1, 11,Ill, Iv
A, B Ion selective electrode Ammonia LA-63t-CW F7 x d easmpl I/tank ea AB ea AB pg/mL none Iv

[A, B, E lTtration IOH I LA-21 1.102 I I x I d I easmpl I l/mtrx I ea AB I ea AB I pg/mL I “one ]Il,lv J
A Spectrophotomeby Cr (VI) LA-265-101

I
x I d

I
ea smpl 1Imtrx ea AB ea AB I pg/mL none IV

‘37CS, *XSb,’OCo,
A, B, E GEA ,54,,55F,, LA-546-121 x d ea smpl 1/mttx’3 ea AB ea AB vCVmL none 11,Iv

IE lpH IIH”] ! LA-21 2-106 ! ! x

--
A, B, E beta counting $QSr LA-220-101 x d ea smpl 1lrntri 3 ea AB ea AB NCVmL none

A

H, Iv

cent rifuge solids fraction LA-51 9-t 32 x d NIA N/A

A rotational viscornetry

NIA NIA Vol% none Iv

viscosity n0te18 x d ea smpl NIA N/A ea AB CP none Iv

d ea smpl N/A NIA ea AB pH c S.o 1,11, Iv

E Wsual Organic LA-51 9-151 x d NIA N/A N/A

E

N/A NIA presence 1,11, Iv

lcP/?vfs U isotopes LA-50B-101 x ~8
ea smpl 1/lnt@ ea PB

E

ea AB pg/mL none

a wuntlng

H, W
m. p“ LA-953-1 04 x d’ ea smpl Ilnsw” ea PB ea AB

E

NCtimL >61.5
24fAm

1, It, Iv
mcounting LA-953-1 04 x d8 ea smpl ?Afser” ea PB ea AB pCtimL none II, Iv

8
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Table2: Tank241-SY-101 Chemical, Radiological, and Physical Analytical Requirements: Liquids

SECONDARY ANALYSES SAMP1 PREP2 QUALITY CONTROL3 CRITERIA

PROGRAM METHOD ANALYSIS PRoCEDURE
FB & N~ FORMAT

SEG
DUP SPIKE BLK STD UNITS

I IMIT 4

c a counting 239i240~u,z LAL753-104 x d ea smpl 1Inltfx’s ea AS

c

ea AB pcilg none !11,Iv

PRSST propagating behavior LT-51 O-103 x d N/A N/A NIA see 20

c

Jig none Iv

Furnace Oxidation TOC48 LA-344-105 x d ea smpl Ilmttx ea AB ea AB g C/mL none Ill, Iv

‘FB = field blank, SEG = segment-level drainable hquid, LIQ COMP. hquid stratum cmnposIte

‘d = dkt, f = fusion, a = acid, e = extraction

3DUP = dupbcate, BLK = blank, STD = caltbrafion standard, ea = each, smpl = sample, AB = ana~cd batch, PB = prepwatio” blank, mtrx. matrix, NIA = not applicable

‘Units for notification bmits and expected range are those fisted in the lmlts>q column.

5 Dry weight basis

‘These analyies are to be compared to the fimit by calculating the one-sided, upper 95% confidence Umif for the sample result (to be performed by Process Engineering).

7ti is required to correct ‘AH,O measurement (to be performed by Process Engineering). Al, Cr, Fe, Mn, Na, M, Si, and U are required as secondary safety screening analytes; required if total al

exceeds noth7cafionhmits. Na, Al, Cr, Ca, Fe, K, W, Zn, Zr, Sa,9, B,and Ware flammable gasanalfles andapply onlytosamples chosen to represent strata. Naand Almaybe ofinterest for

ptivaCwation atthesegment level forenIuation ofhomogeneW. Results should berepoti4for alllCP/AES anal fles, however, the QCrequirements of Table Sapplyonly tothose identified here

‘Direct liquid samples may be diluted in acid or water to adjust to proper sample size andlor PH.

‘Either serial tilufions or matrix spikes WIII be performed.

fosri3req"ir4 tocorrect .hH20measurement (to bepefiormed by Pr0ceSEngineeting). Formate, oxalate, NO,, No2, Po~, S04, Cl, and Fare required Onst~tum samPles f0rflammab1e9a$.

NOSmaybe ofinterest forptivaVzation atthesegment level forenluation ofhomogeneiw. Results should berepotiti foralllC anal fles, butthe QCrequirements of Table 3applyonlytothose

tlAPpfie* onjYtothe st~lumcOmposite. lfeXotherm isobsewed, both theendothem andeXo~h@rm values must bereP0fl~.

t, Petiormed if total alpha e~c~ds notification hmit

‘?racer or carrier may be used in place of a spike and resuns corrected for recove~.
I, For DST~ ~]th tank temperatures belOw 21 2“F:

a. For NOSzl.OM O.OIOMs 0Hs5.0M (upper OH fimitis 8. OMforsolutions below 167~F, lower Hmitcomesponds topH12in dllutesoltio" s),

0.011 MSN0,:5.5M, and NOJ(OH+NOJ.2.5M.

b. Forl.OM<NO, S3.OM O.lx NOss OHslOMand OH+ N02?0.=4x N0,

c. For NO, >3.OM 0.3 MS OHclOM, OH+NO, zt.2M, and N03S5.5M

15cOrrected frOm ~~[ght b~#s to v,jumetfic basis assuming a kquid density of 1.0 g/mL.

leFur”ace ~Xida~O” TOC is to be run ~“ those ~mples which exhibit exotherms, but have persul fate TOC values that account for <75% of the exotherm energy (see Equation 4

~7Ammo"ia a"a,y~e~wi,l on,Ybepefiormed o"spe~ified s"bWmples (selection Mllbec00rtinat4 tihthe TC). Analyses to bepeflomed asraPidlY as Possible tOminim~ev 0la~~za~on.

18M~co~iV ~na,y~e~ may be co”ducfed at PNNL or another labO~tOW

i9Res”ti~ ~ho”rd be repOfled for.# GEA a@&, however, the QC requirements Of Table 4 aPPIY onlY tO “7CS.

20pR55T may ber""o" thewmple e~b~ngt heHghestD SCorTOCresult, contact thetank coordinator before proceetin9 WfihttisanalPis.

24TOtalbeta may berequired o"thesegme"t level foreValuaOOn 0fh0m0gene~. Analyses till bepefiormed attherequSt Ofthetank coortinat0r.

9
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Table4: Tank SY-101 Analytical Requirements for LAW Privatiz.atiom Liquids

LIQUID ANALYSES
Project Name ISY-I 01 RGS Core Sampling COMMENTS

Plan Number IHNF-3375 REV,o Homogentzafion Test - Per Laboratory Discretion Immediate Notification

Field Blank - Required Process Control

PROGRAM I PR 3NTACTS Hot Cell Blank - Per Laboratory Discretion Safety Screen.tOGRAM CC

Waste Management

A. Privafiuation-WIT PNNL CP Devel, K. D. Wiemers TANK #of core samples RCRA Compliance

ITWRS Proc. Eng. J. M, Conner SY-I 01 2 Special

I
PRIMARY ANALYSES SAMP1 IPREP2 QUALITY CONTROL3 CRITERIA FORMAT

1 E 1 1 , I

IIPROGRAM METHOD I ANALYSIS lPROCED.REls~~Ql I D.p

A m countinfl Total Alpha LA-508-1O1 x a
A

ea smpl

Gravimet w Specific GraviW LA-51 0-112 x d ea smpl

A lCP/AES see7
IA-50S151

LA-505461
x a ea smpl

A ICPIMS see’ LT-5c6-I 01 x ~8 ea smpl

LA-533-1 05
, ..=.,,.,,.

x. ~, ea smpl

A lAtomic Absorption [Hg-Cold Vapor l–—IA-:
k lC.FA& lSh 7 1 A.,

,. ---......= . . . . .
IC... IA.IA c A 1243,244P- 24,. - 1

SPIKE BLK STO UNITS

1/mtci ea PB ea AB uCUmL Iv
N/A N/A ea AB g/mL Iv

see’ ea PB ea AB ~g/mL Iv

I/mtrx ea AB ea AB ~g/mL Iv

Tlmtrx ea AB ea AB pg/mL IvA Ic se,e”

A

-–...– , , .

[Ion selective eleckode !Ammonia I LA-631 -001 x d’ ea smpl I hank ea AB ea AB ml mL’O Iv
)25-1 04 x d8 ea smpl 1Imtrx ea AB ea AB pg/mL Iv

. . --, -. 305-102 x d8 ea smpl 1Imtrx ea AB ea AB pg/mL Iv

Calorimetric CN LA-695-1 02 x d’ ea smpl 1/mtrx ea AB ea AB pg/mL Iv

A Gravimetric Weight % Sohd LA-5641 01 x d N/A N/A

A

N/A N/A % Iv

B counting Separation %r LA-220-I 01 x d8 ea smpl ~= 6,8 ea PB ea AB pcilml Iv

A R c“,,nlin” Tn&d Ret. IA-508-I 01 x d’ ea smpl 1Imtci

A

ea PB ea AB Mcilml Iv

-.r., . . ,,, .-, . “!,,, m,,, LA-953-1 04 x ~8 ea smpl see 6,8 ea PB ea AB

A

@ml Iv

Persulfate TIC, TOC LA-342-1 00 x da ea smpl Ilmtrx ea AB ea AB

A

g C/mL Iv

Potentiometric TtiratiOn OH- LA-21 1-102 x da ea smpl Ilmtrx ea AB ea AB

A

Ng/mL Iv

Liquid Scintillation 3H LA-213-114 x d8 ea smpl 1Imtrx ea AB ea AB pCi/mL Iv

A Liquid Scintillation 79se LA-365-1 32 x d8 ea smpl I/mtrx ea AB ea AB pCi/mL Iv

A Liquid Scintillation ,,c LA-348-104 x d8 ea smpl Ilmtm ea AB ea AB pCi/mL Iv

A GEA Full Suite5
LA-546-121

LA-933.1 41
x de ea smpl NIA ea AB ea AB pCilmL Iv

A Separation GEA 429, LA-376-I 03 x da ea smpl N/A ea AB ea AB

‘LIQ= hquid, COMP=composife, SUP.supernate

@ilmL Iv

2d = direct, a=acid digest, e=extraction.

30UP = duplicate, BLK = blank, STO = calibration standard, ea = each, smpl = sample, AB = ana~cal batch, PB = preparation blank, mt!x = matrix, N/A = not applicable

4Units for expected range are those fisted in the ,’untist-column.

5Gammaemltfers ofinterest are CS-137, Sb-125, C&60, ELI-154,155

?racer or carrier maybe used in place of a spike and results comected for recovery.

7 lCPanalJes ofinterest for Prim~mtion (tiquid composites) are l.(lCP/AES) Ag, Al, As, B, Ba, Be, Ca, Cd, Co, Cr, C”, Fe, K, La, Li, Mg, Mn, Mo, Na, Ni, P,Pb,

S, Sb, Se, Sf, Sn, Sr(total), Ta, Th, Ti, U, W, V, Y, Zn, Zr. 2.(lCP/MSduphcate methodology allowed tithotheranal~es) Cs, Pa-23 l, Sn-126, Tc49, Np.237,

11
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Table4: Tank SY-lOl Analytical Requirement for LAW Privati=tion: Liquids

Pu/Am-241, Am/Cm-243, and U, Pu, Am, and Cm isotopes. Results should berepotied foralllCP/AES &lCPIMS anal fles, however, the QC requirementsof

Table 5 apply only to those identified here.

8These CWect fiquid samples may be clluted in acid or water to dissolve solids or adjust to proper sample size or PH.

‘Either serial dilutions or matrix spikes till be performed.
IOMcrogmmS ammonia per ml!llhter of as-received samPle.

t$lonchromatogmPhY a"a~esof interest forprivayuation (fiquid compostes) are Br, Cl, F,l N02, NO,, pO~, and sOa

Results should be reported for all other IC analytes obtained, but the QC requirements of Table 6 only apply to those analytes hsted here.

12
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3.1.2 RGS Samples for Retained Gas Analysis

Thk section outlines the breakdown and analyses to be performed on core sample segments
that were sampled with the RGS system and selected for retained gas analysis.

● Send selected RGS samples to the lE-2 hot cell for RGS extraction.

● Proceed with the RGS extraction process as described in Sampling Plan for Tank 241-SY-
101 Retained Gas Sampler Deployment (Bates 1998). The 222-S Laboratory procedure for
RGS sampler processing is LT-16O-1OI.

The RGS gas samples collected shall be shipped to the Pacific Northwest National Laboratory
(PNNL) 325 Building for analysis. Requirements for the analysis of the RGS gas samples are
listed in Table 5.

Condensed phase samples collected from RGS segments may be amlyzed in accordancewith
Tables 1 and 2 at the discretion of the tank coordinator.

3.2 SPECIFIC METHODS AND ANALYSES

3.2.1 Condensed Phase Sample Analysis

The analyses in Tables 1 through 4 to be performed on tank SY-101 core samples are based on
the flammable gas, safety screening, LAW privatization, and compatibility DQOS referenced
in Section 1.0, and the RGS sampling plan (Bates 1998). The laboratory procedure numbers
to be used for the analyses are included in the tables. Sample preparationprocedures that may
be used at the 222-S Laboratory are LA-549-141 for fusion digestion, LA-505-159 or LA-505-
163 for acid digestion of samples, and LA-504-1OI for water leach of solids.

3.2.2 RGS Gas Sample Analysis

The analyses performed on the RGS gas samples shall be in accordancewith Bates (1998).
Target analytes are listed in Table 5. The procedure for analysis of the samples is
PNL-ALO-284, “QuantitativeGas Mass Spectrometry. ” If a different procedure is used, this
must be documented in the laboratory report. For the gas mass spectrometry analytical
technique, a laboratory control standardconsisting of ambient air will be analyzed once a week
in duplicate.

13
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Table 5. Tank SY-101 RGS Analytical Requirements: Gas

Analyte PQRL (mole percent) Precision (%)’ Accuracy (%)1

Argon 0.1 20 80 to 120

Carbon monoxide 0.1 20 80 to 120

Carbon dioxide 0.1 20 80 to 120

Helium 0.1 20 80 to 120

Hydrogen 0.1 20 80 to 120

Methane 0.1 20 80 to 120

Nitrogen 0.1 20 80 to 120

Oxygen 0.1 20 80 to 120

Nitrous oxide 0.1 20 80 to 120

C,HX --- nJa rr/a

C,HX --- trla rrla

Other hydrocarbons --- n/a rr/a

Ammonia --- rt/a nla

Other gases 0.1 20 80 to 120

Notes:
PQRL = practical reporting quantitation limit
lPrecision measured by relative standard deviation or relative percent difference. Accuracy measured by recovery
of standard.

3.2.3 Solids Volubility Screening

The LAW privatization DQO (Wiemers and Miller 1997) requires that 5 separate, identical
composites be made for a solids volubility screening study. The composites should be made
from the tank liquids and solids composites, combined in a ratio to match the segment with the
largest amount of settled solids. Consistency between the prepared samples is to be assessed
visually. The treatment condhions for the composites are the following:

1. 100 parts composite and 25 parts diluent
2. 100 parts composite and 75 parts diluent
3. 100 parts composite and 100 parts diluent
4. No treatment
5. No treatment

The dihrent to be used is itilbited water. The tests are to be conducted at 25-30 “C. Ambient
temperature is to be recorded several times during the test. Following dilution, record

14
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observations, including solids properties and gelation. After a 16-hr contact with mixing, the
volume percent settled solids is to be estimated after 12 hours of settling. The solid and liquid
fractions are then separated and weighed. The liquid and solids are submitted for a limited
analytical set (Table 3). A mass balance is to be maintained throughout the solids screening
steps.

3.3 INSUFFICIENT SEGMENT RECOVERY

If the amount of material recovered from samples taken from the tank is insufficient to
perform the analyses requested in the SAP and permit a minimum 10 ML archive per sample,
the laboratory shall notifi the tank coordinator with one working day. A prioritization of
the analyses will then be provided to the laboratory. Any analyses prescribed by thk SAP, but
not performed, shall be identified in the appropriatedata report with justitlcation provided for
non-performance.

4.0 QUALITY ASSURANCE AND QUALITY CONTROL

Processes, services, activities, and conditions adverse to quality which do not conform to
requirements specified in this SAP or references herein shall b: controlled to prevent
inadvertent use. Nonconforming sampling and analysis processes shall be identified,
controlled, reported, and dispositioned as required by the Nonconforming Item Repotiing and
Control (PHMC 1997).

4.1 SAMPLE COLLECTION

Before sampling can be performed on a tank, available risers must be identified for use in the
sampling event. The selected risers must be inspected and prepared to confirm their ability to
be used in sampling. Safety hazards must be identified and special precautions must be taken
if needed. Video surveillance during core sampling has been requested to determine whether
any gas is released from the waste during sampling (Bates 1998). Videotape is needed during
crust sampling (the first four segments of each core).

Samples are to be taken from a tank and shipped to the performing laboratory by CPO in
accordancewith the respective work packages. The chain-of-custody form for this work
package shall identify samples by a unique number and state the type of sampler used (retained
gas sampler or universal sampler) for each sample before being shipped to the 222-S
Laboratory. Approved procedure TO-080-090 [1.mad/Tram+portSample Cask(s)] is to be used
during the sampling event. Pertinent sampling information (e.g. unusual waste characteristics,
X-ray scan results, or detecting possible debris) should be noted in the comment section of the
chain-of-custody form.

Characterization Project Operations should transport each universal sample collected to the
performing laboratory within 3 calendardays of removing the sample from the tank. RGS
samples should be transported to the laboratory withkr 24 hours of removing the sample from

15
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the tank. A verbal notification by CPO is to be made to the 222-S Laboratory at 373-2435 at
least 24 hours in advance of an expected shipment.

4.2 SAMPLE CUSTODY

The chain-of-custody form is initiated by the sampling team as described in the work package.
Samples are shipped in a cask and sealed with a Waste Tank Sample Seal (see below).

Supervisor Sample No.:

Date of Sampling: Time of Sampling:

Shiument No.: Serial No.:

Each sample number shall be created using the sample’s core and segment number. For
instance, segment 1 of core 197 would be sample number 197-01. The sealed and labeled
samples are shipped to the laboratory along with the chain-of-custody form. The receipt and
control of samples in the 222-S Laboratory are described in laboratory procedure LO-O9O-1OI.

4.3 LABORATORY OPERATIONS

4.3.1 Quality Assurance

Laboratories performing analyses in support of this SAP shall have approved and implemented
Quality Assurance (QA) plans. 222-S Laboratory Quality Assurance Plan (Markel 1997)
specifies the requirements for assuring the quality of sample analysis conducted at the 222-S
LaboratoW. Requirements for samples analyzed at PNNL are described in Quality Assurance
Plan for Activities conducted by the Analytical Chemist~ Laboratory (ACL) (13redtand ICuhL
Klinger 1996). These QA plan meets the Hanford Analytical Services Quality Assurance
Requirements Document (DOE 1997) minimum requirements as the baseline for laboratory
quality systems. Quality requirements for conducting CharacterizationProject sampling and
analysis are described in Tank Waste Remediation System Characterization Project, Qaality
Policies (Board 1997) and this SAP. CharacterizationProject sampling and analysis shall be
conducted in conformance with these quality assurancerequirements.

4.3.2 Quality Control

Performing laboratories shall implement a documented system of quality control (QC) to
ensure that data generated for thk project will be of known and documented quality.
LaboratoW standard operating procedures shall specify qualitative and quantitative acceptance
criteria for QC activities and corrective action measures to be taken when QC criteria are not
satisfied. Additional or more stringent requirements may be required by the customer.
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The formalized QC system shall include initial equipment calibratio~ periodic calibration
verification; and amlysis of laboratory duplicates, blanks, spikes, and control samples (see
DOE [1997] for definitions of QC samples and standards). Thk QC system will document
that the analytical process is in a state of control while actual samples are being analyzed, that
precision and accuracy requirements have been met, and that the measurement system is free
of contamination. Analytical quality control (QC) requirements (duplicates, spikes, blanks,
laboratory control samples) are identified in Tables 1 through 6.

If sample QC failures occur or if all analyses cannot be performed (e.g., insufficient sample),
analysts shall consult with supervisors/customers to determine the proper action. The
laboratory should provide a suggested course of action at that time. All sample QC failures
and limitations on the associated data shall be discussed in the narrative of the data report.
Proper notification of all data not meeting QC requirements shall be included with the data.

17
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DSC < 30 N/A N/A 80-120

TGA < 30 NIA NIA 80-120

Wt% solid NIA NIA N/A N/A

OH- < 10 75-125 < EQL 90-110

Bulk density NIA N/A NIA N/A

Total alpha <20 75-125 < MDA 70-130

IICPIAES I <20 I 75-125 I <EOL I 80-120 I

Na (ICP) for LAW <5 75-125 < EQL 80-120

IC < 20 75-125 < EQL 80-120

TOC <20 75-125 < EQL 80-120

‘Sr s 20 75-1255 < MDA 80-120

GEA < 20 NIA < MDA 80-120
239/240~

< 20 75-1255 < MDA 70-130

IPRSST I NIA I NIA I N/A I N/A i

ICr (VI) I <20 I 75-125 I <EQL I 80-120 I

1Arn2nonia I < 10 I 75-125 I <EQL I 90-110 I

GC/MS see note 8

ICP/MS5 <20 75-125 < MDA I 80-120

TIC 520 75-125 < EQL 80-120

Sep.AEA ~4’Arn) < 20 NIA < MDA 80-120

Viscosity < 10 (10-50 CP) NIA N/A 75-125
<50 (102-1O*CP)

Shear strength N/A NIA NIA N/A

Solids fraction N/A N/A NIA NIA

18
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DSC <20 N/A NIA 80-120

TGA <20 N/A N/A 80-120

Weight % solid < 20 NIA NIA NIA

Specific gravity < 10 N/A N/A NIA

Total alpha < 20 75-125 < MDA 70-130

Total beta <20 75-125 < MDA 70-130

ICP/AES < 20 75-125 < EQL 80-120

Na (ICP) for LAW <5 75-125 < EQL 80-120

Hg <20 75-125 < EQL 80-120

IC <20 75-125 < EQL 80-120

TQC < 20 75-125 < EQL 80-120

‘Sr s 20 75-1255 < MDA 80-120

Liq Scin.~’Se) <20 NIA < MDA NP

Sep.GEA(’2~) <20 75-125 < MDA 80-120
239/24~

< 20 75-1255 < MDA 70-130

Cr (VI) < 20 75-125 < EQL 80-120

Ammonia I <10 I 75-125 I <EQL I 90-110 I

TIC I <20 I 75-125 I <EQL I 80-120 I

pH <20 N/A N/A +0.1 pH units

OH s 10 75-125 < EQL 90-110

GEA (@co) 520 75-125 < MDA 80-120

GEA < 20 N/A < MDA NP
(1fiSb,137Cs,]54,155Eu)

Sep. Liq Scin. ~H) < 20 NIA < MDA 80-120

Sep. Liq Scin. (*’C) 520 N/A < MDA NP
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Sep.AEA ~43’2MCm) <20 N/A < MDA 80-120

Sep.AEA ~4’Am) <20 N/A < MDA 80-120

ICP/MS5,6 <20 70-130 < MDA 80-120

ICP/MS5,’ s 20 75-125 < MDA 90-110

GFAA (Sb, Tl) <20 75-125 < EQL 80- i20

Colorirnetry (CN) 520 75-125 < EQL 80-120

PRSST N/A NIA N/A N/A

Viscosity < 10 (10-50 CP) NIA N/A 75-125
<50 (102-1O*CP)

Settling rate s 10 NIA NIA N/A

Notes: NIA = not applicable AEA = alpha energy analysis
MDA = mtilmum detectable activity EQL = estimated quantitation limit
LCS = laboratory conkol standard Scin = scintillation
Sep = separation TIC = total inorganic carbon
TOc = total organic carbon GEA = gamma energy analysis
NP = not performed
ICP/AES = inductively coupled plasma - atomic emission spectroscopy
ICP/MS =inductively coupled plasma - mass spectroscopy

lFor the calcrdation of the relative percent difference (RPD), both the sample and duplicate results must exceed
‘tie EQL or MDA. Failures are permissible if the requirements in the QA section are followed.
‘The criteria are recommended. Failures are permissible if the requirements in the QA section are followed.
3When a blank exceeds the EQL or MDA, sample results that exceed the contribution from the blank twenty-fold
or more are reportable. See also the QA section of this SAP.
‘For some analyses, this cordd be a method spike or a blank spike. Ranges are percent recovery of theoretical.
5A tracer or carrier may be substituted for the spike.
61Cp/MS (WTC,xl ~Am, WWW2~, 126sn,231pa,238”)

71cp/rvfs~43A&Cm,23~Np,233.2%,Z5 .236U)

8Refer to DOE (1998) for a dkcussion of the criteria for thk method.

4.3.3 Specific RGS Gas Analysis Requirements

These analytical and data handling requirements, which are specific to the RGS gas analysis,
were taken from Bates (1998).

The LCS for the gas mass spectrometry analytical tectilque will be ambient air. The LCS
will be analyzed in duplicate, weekly.
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For the gas mass spectrometry analytical technique, precision is measured daily by analyzing
“pure”nitrogen in triplicate. The accuracy of analysis is determined by summing the partial
pressures of the gases and comparing the result to the total pressure. The determination that
corrective action is necessary is based upon the comparison of partial pressure to total
pressure. If the pressures are not comparable, then corrective action is taken. Analyte
identification is based upon spectral fingeqxints. Any analyte of interest exhibiting a reliable
spectra is reported.

Records kept by the performing laboratoriesshall document that measurement systems are
properly calibrated; that instrumentation is being properly maintained; that, periodically, air
samples and, semi-annually, “pure”gases are analyzed; and results compared to literature
reference values; that calibration standardsare traceableto national standards; that data
reduction has been properly performed; that personnel performing work have been properly
trained; that samples were analyzed according to established operating procedures; and that
quality control systems and criteria were in place and met at the time of actual sample
analysis.

These records shall be kept, organized, protected, and maintained in a reamer that ensures
their retrieval and review. Records kept in conjunction with the amlysis of actual project
samples shall be available for review by the customer.

Sufficient records shall be kept by the performing laboratoriesto enable the customer or the
customer’s representatives to verify the reported data and its quality and to determine who
performed the analysis on what equipment on what date and time.

Analysis data must be reviewed and approved prior to release to the customer. One hundred
percent of the data must receive an independent technical review by a qualified individual
other than the data generator. This review process must be documented and conducted
according to standardprocedures. The reviewers must release the data, as evidenced by
signature, and, as a consequence, ensure the following:

●

●

●

●

●

Data generation and reduction were conducted in a techrdcally correct manner in
accordancewith the methods used. Data were reported in the proper units and to the
correct number of significant figures.

Calculations have been verified by a valid calculation program, a spot check of verified
calculation programs, and/or 100-percentcheck of all calculations.

All variances from the accepted method and the rationale for the variations haver been
documented and approved.

The data have been reviewed for transcription errors.

The analytical QC data documentation is complete and includes raw data, calculation
records, Chain of Custody forms, calibration records, and QC sample analysis results.
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● QC sample analysis results are within established control limits, and if not, the data have
been qualified supported by adequateexplanation.

● Sample holding time requirements, if any, and data reporting requirements, if any, were
met or exceptions documented.

Any diftlcukies, QC problems, reanalyses, or other pertinent information regarding the
analysis procedure shall be included in a narrative describing these events.

5.0 EXCEPTIONS, CLARIFICATIONS, AND ASSUMPTIONS

5.1 EXCEPTIONS TO DQO REQUIREMENTS

The safety screening DQO (Dukelow et al. 1995) states that cyanide analysis is required when
the energetic notification ltilt is exceeded and the total organic carbon (TOC) is less than its
notification lirnh. Because the ferrocyanide safety issue has been closed, cyanide analysis is
no longer required as a secondary analyte under the safety screening DQO (Cash 1997).

The safety screening DQO requires analyses at the half-segment level for solids and at the
segment level for liquids. However, the DQO is being applied on an opportunistic basis, so
the subsampling scheme will be dictated by other DQOS. Therefore, the safety screening
analyses will be performed on segment level solids and liquids.

Analysis by the RSST method is currently required as a secondary analyte by the safety
screening DQO. However, since the issuance of the DQO, the PRSST has replaced the RSST
amlysis requirement. Therefore, the PRSST method is listed as a secondary analysis in Tables
1 and 2.

Analysis for organics, N-methyl-benzenamine, pyrene, 1,2-trans-dichloroethene, dioxins and
furans will not be performed. At this time, the method used to analyze these organics are not
developed. These organic analytes will be considered under the next revision of the LAW
DQO.

In the LAW DQO, homogeneity testing of the liquid samples is required. To determine
homogeneity, analyses for Na, Al, N03, and total alpha shall be performed. In addition to
these analyses, a request for total beta analysis as part of the homogeneity testing has been
made. Although thk requirement is not included in the LAW DQO, it is necessary and, as
such, has been included in Table 4.
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5.2 CLARIFICATIONS AND ASSUMPTIONS

A number of clarifications and assumptions relating to the analyses, notification limits or
decision thresholds identified in the applicableDQO efforta need to be made with respect to
the analyses in Tables 1 through 4. Each of these issues is discussed below:

● Ammonia analysis on residual sample remaining after RGS gas extraction is requested by
Bates (1998). For comparison, ammonia analyses should also be conducted on non-RGS
samples. To lirnh the loss of ammonia from the samples, solids samples should be
prepared by a room-temperature water digest. Handling should be minimized (e.g.
ammonia analyses should be conducted before other amlyses such as ICP and IC, if
practical). Ammonia analyses are specified in Tables 1 through 4.

● Any exothermic reaction determined by DSC must be reported on a dry weight basis as
shown in equation 1 using the weight percent water determined from thermogravimetric
analysis (TGA).

Exotherm (dy wt) . [exotherm (wet wt) x 100]
(100- % water)

(1)

NOTE A large error in the DSC value may result when converting samples containing
greater than 90 percent water to a dry weight basis. However, this conversion is
still required.

● The safety screening DQO (Dukelow et al. 1995) requires that additional analyses be
performed if total alpha activity is greater than 1 g/L. For solids, total alpha activity is
measured in pCi/g rather than g/L. To convert the notification limit for total alpha activity
into a number more readily usable by the laboratory, it was assumed that all alpha decay
originates from 23%. The notification limit may then be calculated as shown in equation
2:

lg lL 1/ 1 mL 0.0615 Ci 106pa 61.5 IJCi
L 103 mL] I density g II lg

I., a = density g
(2)

NOTE: Solid samplesmeasuredfor total alphaactivityshall also be measuredfor
density. The notification limit for solid subsamples shall be 41 ~Ci/g until the
density is measured. At such time, the notification ltilt will be adjusted
according to equation 2 and the total alpha activity results will be reevaluated
against the new limb.

● The safety screening DQO (Dukelow et al. 1995) states that the analytical results should be
compared to their notification limits at a 95% confidence level (one-tailed test). The
equation for determining the upper cotildence value is shown in equation 3.
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(3)

Where ,h is the sample mean, & is the sample variance, n is the number of observations
(for a sample run in duplicate, n equals 2), and ~n.l)is the quantile from Student’s t
distribution with (n-1) degrees of freedom (for a one-sided 95% confidence interval and
when n is 2, t is 6.314). This equation is appropriatefor confidence limit estimates of the
mean when the sample size is small. This equation, as well as a table of values for the
Student t statistic, should be found in any introductory statistics textbook (e.g., Lapin
1983).

The laborato~ is requested to report all amlytical results recovered from the GEA, ICP, and
IC analyses, even though only specific analytes are requested. These opportunistic analyses
(ICrktofzski 1996) should be reported onfy if no additionalpreparatory work is required (e.g.,
running additional standards) and if the error associatedwith the results are documented. No
reruns nor additional analyses should be performed to improve recovery for amlytes not
specifically requested in Tables 1 through 4.

6.0 ORGANIZATION

The organization and responsibility of key persomel involved with thk tank SY-101
characterization project are listed in Table 7.

RGS point of contact I PNNL Fluid Dynamics I J. M. Bates, 375-2539

222-S Laboratory point of Analytical Services (WMH) D. B. Hardy, 376-4878
contact, day shift

222-S Laboratory point of Analytical Services (WMH) 222-S Laboratory shift
contact, off-hours manager, 373-2435

Single shell tank point of Tank Farm Operations Single shell tank operations
contact shift manager. 373-3475
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7.0 DELIVERABLES

All condensed phase analyses will be reported as Format I, II, 111,or IV as indicated in Tables
1 through 4. Vapor results will be reported as Format VI (See Section 7.4). Additional
information regarding reporting formats is given in Schreiber (1998).

7.1 FORMAT I REPORTING

Tables 1 through 4 contain the notification limits for each analyte. Any resulta exceeding their
notification limha shall be reported via telephone by the 222-S Laboratory shift manager to the
single shell tank operations shift manager as soon as the data are obtained and reviewed by the
responsible scientist. This verbal notification must be followed within one hour by electronic
notification to the tank farm operations shift manager, the TWRS Process Engineering Data
Assessment and Interpretation manager, and the tank coordinator responsible for the tank.
Additional analyses for verification purposes may be contracted between the performing
laboratory and the tank coordinator by either a revision to this SAP or by a letter.

7.2 FORMAT II REPORTING

A letter report documenting the results of the analyses shall be issued to the TWRS Process
Engineering Data Assessment and Interpretation manager, the tank coordinator responsible for
the tank, and the Tank Farm Compatibility point of contact within 90 days of the receipt of the
sample at the laboratory loading dock. The format II report is not required to contain
supporting raw data, QC results, or associatedanalytical procedure numbers. However, the
results require review and approval by the cognizant scientist or manager of the laboratory
operation.

7.3 FORMAT III REPORTING

Analyses identified as primary safety screening analyses in Tables 1 and 2 must be completed
within 45 calendar days of the receipt of the last sample at the laboratory sample
receiving/loading dock. If no safety screening criteria were exceeded, the laboratory shall
electronically notify the tank coordinator and shall follow the notification with a letter to the
TWRS Process Engineering Data Assessment and Interpretation manager and the tank
coordinator coni%rningwork completion. If any analysis results exceeded the safety screening
criteria, a letter identifying the results which exceeded the criteria will be issued.

Any secondary safety screening amlyses must be completed within 90 cafendar days of the
receipt of the last sample at the laboratory sample receiving/loading dock. When the
secondary analyses are complete, the laboratory shall issue a letter to the TWRS Process
Engineering Data Assessment and Interpretation manager and tank coordinator contlrming
work completion. If any secondary analysis notification limbs were exceeded, the results
which exceeded the limits shall be identified.
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7.4 FORMAT IV REPORTING

The format IV report shall be a data package reporting the results of amlyses performed and
will resemble a regulatory data package without third party validation. The data package
should be prepared by tank and include the data for all samples, including (as applicable)
composites, segments, subsegments, drainableliquids, and associatedblanks taken and
analyzed for this sampling event. The recommended reporting format and the raw data that
shall be included are given in detail in Section A5.0 of Schreiber (1998). This data package
shall be issued as a document approved for public release through the document control system
within 180 calendar days of the receipt of the last sample at the laboratory sample
receiving/loading dock. The raw data shall be accessible to the program in accordancewith
the laboratory’s Records Inventory and Disposition Schedule and until the respective waste
tank is closed or the waste is treated.

In addhion to thk data package, an electronic version of the analytical results shall be provided
to the Tank Characterization Databaserepresentative on the same day that the final data
package is issued. The data must be availableto the Washington State Department of Ecology
within 7 days of release of the data package. The electronic version shall be in the standard
electronic format (J30browsklet al. 1994).

7.5 FORMAT VI REPORTING

The Format VI report shall present the RGS and vapor grab sample results. The report shall
be issued by the performing laboratory to designated Flammable Gas Project Personnel.
Report content shall be in accordancewith the Sampling Plan for Tank 241-SY-101 Retained
Gas Sampler Deployment (Bates 1998).

8.0 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 Project. All significant changes (such as DQO additions or analysis of new,
additional samples) shall be coordinated by TWRS Process Engineering and documented via
an engineering change notice to thk SAP or by a letter. All changes shall also be clearly
documented in the final data package. Insignificant changes (such as changes in procedure
numbers) may be made by the tank or project coordimtor by placing a notation in the
permanent record (e.g., data package, extrusion log book, or memo to file). Significance is
determined by the tank coordinator.
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