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1 .0 SAM PLING AND ANALYSIS PLAN OBJECTIVES 

The primary controlling document for this sampling and analysis plan (SAP) is the Si,rg/e-Slic/J 
Tank System Closure Plan (RPP- 1 3774). The closure plan proposes closure actions in 
accordance with the I /anford Federal Facility Agrcemc11/ am/ Consent Order (HFFACO) 

(Ecology ct al. 1989), and Washington State's .. Dangerous Waste Regulations" (WAC 1 73-303). 
These proposed closure actions arc a basis for modification of the Dangerous Waste Portjo11 of 
the /Ian/on/ Facility Resource Conscn•ation and Recovery Act Permit/or the Treatment, 
Storage, a11cl Disposal of Dangerous Waste (Ecology 2001 ). The closure plan requires 
generation of a SAP(s) to support closure-related sampling activities that meet objectives defined 
using a data quality objective (DQO) process. The Washington State Department of Ecology 
(Ecology), the U.S. Department of Energy (DOE) and its contractors part icipated in  the DQO 
process. Results of the DQO process are documented in the Si11gle-S/1c// Tank Component 
Closure Da,a Quality Objccti\•cs (RPP-23403). 

This SAP provides regulatory requirements for field sampling. laboratory analysis, and data 
reporting for residual waste samples taken to ensure appropriate data arc collected to support 
closure acli\1itics conducted at the single-shel l tanks (SST). Specifically, the SAP covers the 
regulatory requirements for residual waste chemical and rauiological characterization and 
determination of residual waste volume. Operational sampling and analysis requirements will be 
documented in tank sampling and analysis plans (TSAP). The TSAPs will be prepared for 
individual tanks or tank groups in accordance with approved CH2M HILL Hanford Group, Inc. 
(CH2M BILL) procedures. TI1e TSAPs will meet requirements in the SAP and will be provided 
to Ecology for infom1ation prior to sample collection. 

Where information regarding treatment, management, and disposal of the radioactive source, 
byproduct material, and/or special nuclear components of mixed waste (as defined by the Atomic 
Energy Act of 1954, as amended) has been incorporated, it is not incorporated for the purpose of 
regulating radiation hazards of such components under the authority of this SAP or the 
•·1 Ia7.ar<lous Waste Management Act" (70. 1 OS RCW), but is only presented for general 
knowledge in support of project discussion. 

2.0 FACILITY AND WASTE DESCRI PTION 

There arc 133 l 00-scries SSTs located in 1 2  tank fanns on the Hanford Site with working 
capacities r�nging from 530,000 lo 1 million gal. There arc 1 6  200-series SSTs in four of the 
J 2 t:tnk fanns, each with a capacity of 55,000 gal. A description of the SST system is prcs_ented 
in RPP- 13774. Section 1 .2 •·overview of SST Fanns." For purposes of closure planning, the 
1 2  tank farms have been divided into seven Waste Management Areas (WMA). The seven 
WMAs and associ�led tanks arc described in RPP- 1 3 774 and respective WMA Closure Action 
Plans. Descriptions of the individual tanks will be provided in the TSAPs. 
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3.0 SAMPLING EVENT REQUIREMENTS 

3.1 WASTE SAMPLE COLLECTION .METHODS 

This section describes the sampling approach that i s  currently identified for the collection of 
solid and l iquid waste samples from Hanford Site SSTs. Detailed sample design depends on 
tank-specific information (i.e., optimum riser location and waste characteristics) and therefore 
will be included in the TSAPs. 

Access to th� tank will occur through existing tank risers. Riser configuration and availabi lity is 
tank specific. The tank-specific risers for a specific sampling cvcnt(s) will be identified in the 
TSAP. For each sample matrix (solids and liquids), three samples will be collected: one sample 
for one riser and two samples from the other riser (a  sample and a duplicate sample). Each 
sample may consist of multiple grabs to obtain sufficient sample material for the required 
analyses. A grab is defined as the deployment of the sampling device (one clamshell or one 
finger trap or one bottle-on-a-string sampler). Two risers may not always be available to collect 
samples bce;iusc equipment is in a riser, there is an absence of waste under the riser, etc. In 
cases where only one riser is available, a minimum of two samples (sample and duplicate) will 
be obtained. In addition, a minimum of one duplicate analysis is required for one of the samples; 
therefore, sufficient sample material  must be obtained in one of the samples. 

3.1 . 1  Sampling ;\lcthodology for Solids 

Solids samples will be obtained using finger trap samplers or clamshell samplers. The clamshell 
sampler has a sample body that is pneumatically operated, and sample jaws that arc capable of  
collecting st-Jdge o r  solid tank waste samples. The finger trap sampler relics on dropping the 
sampler into the waste to collect the sample. Solids enter the sampler and arc trapped within the 
stainless steel pipe of the sampler by thin, flexible, overlapping steel blades at the open end of 
the sampler. The samplers were designed per CH2M HILL design matrices using SW-846, Test 
Met/rods for El'al11ati11g Solid Waste, Physical/Chemical .Methods (EPA 1986) as a guideline to 
ensure the materials of construction were compatible with the waste and do not interfere with 
laboratory analysis of the waste. The RCRA Wasle Sampling Draft Tcclmical Guidance 
(EPA 2002) was also utilized in sampler design. Prior to sampling. the samplers shall be cleaned 
using a proc:dure that follows SW-846 sampling equipment cleaning protocol. 

Currently off-riser sampling is not available but the capability is under development. When 
oIT-riscr sampling becomes available, the sampling design will be re-evaluated for future tank 
waste sampling events, and the DQO (RPP-23403) and this SAP updated accordingly. I f  
additional st.mpling technologies become available for sampling the residual waste, the 
technology will be evaluated to dctcnnine inclusion in the DQO (RPP-23403} and this SAP for 
application to tanks scheduled to be retrieved following the SAP revision. 

The optimal quantity of solid sample to run the required analytical methods required by the DQO 
is 169 g. This would allow sufficient material to optimize detection limits. However, it docs not 
allow for any loss of sample volume during sample handling and processing. 

2 
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Additional solid sample volume will be col lccle<l from specific tanks identified by the risk 
assessment group to allow testing to support development and validation of the closure risk 
assessment model. These samples will undergo lesling at the Pacific Northwest National 
Laboratory to characterize the waste solids and assess the lcachability of contaminants. Sample 
collection and testing for these samples wil l  be governed by an approved test plan. The sample 
quantity required for the risk assessment testing is 120 g; therefore, the total quantity of solid 
sample material necessary to meet analytical requirements required by the DQO and to support 
risk assessment tests is 289 g. 

3.J .2 Sampling Methodology for Liquid \Vaste 

Liquid samples will be collected using bottle-on-a-string grab samplers by lowering the sampler 
through the 1iscr into the liquid column in the tank. The size and volume requirements for the 
sample bottles wi ll be specified in the individual sampling event TSAPs. Two bottles arc 
required per sample to conduct the volatile organic compound (VOC) analyses (primary .md 
d uplicate an;.ilysis) and another two arc required to conduct the scmivol:ltile organic compound 
(SVOC) analyses (primary and duplicate analysis). ff sufficient sample material is not available 
for the requi red analyses, the contents from each pair of bottles may be combined afier the VOC 
and SVOC subsamples arc taken. 

Samples for VOC or SVOC analyses will be taken using glass bottles with Tcflon 1- lincd lids. 
Different lids (i.e .• non-Teflon-lined caps) may be used for samples col lected for other analyses. 

When the mJdified sluicing retrieval method is used, liquid samples will be collected after 
completion of the final washing activity and prior to pumping the remaining l iquid out of the 
tank. These samples will be representative of any liquid remaining i n  the tank (after final 
pumping) be-cause no additional liquid will be added and the retrieval process wi l l  leave the 
liquid well mixed. In addition, the timing of the sampling activity (before rather then after final 
pumping) will i ncrease the l ikelihood of obtaining sufficient liquid samples with current grab 
sampling techniques. When other retrieval methods arc used, liquid samples may be collected 
after completion of the final washing activity and prior to pumping the remaining liquid out of 
the tank, or following the completion of retrieval. 

The optimum volume of liquid sample needed to pcrfonn the required analytical methods is 
2,650 ml. This would allow sufficient material to optimize detection l imits; however, it docs 
not allow for any loss of sample volume during sample handling and processing. Additional 
liquid sample volume will be collected from specific tanks identified by the risk assessment 
group to allow testing to support development and validation of the closure risk assessment 
model. The sample quantity required for the risk assessment testing is 1 50 mL ofl iquid. 
Therefore, the total volume of liquid sample necessary from tanks identified to provide sample 
material for risk assessment tests is 2,800 mL. 

1 Tenon is a registered tr;idcnurk of I!. I. DuPont DcNcmours, Wilmington, Dcfaw:i.rc. 

3 
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3.1 .3 Sample Handling 

If the solid sample from a riser is taken using a clamshell,  the sample matrix may be removed 
from the clamshell sampling devices and placed in sample bottles within a glove box or glove 
bag in the field, .1llowing the operators to determine when the required volume has been 
achieved. This approach will be used jf operator exposure is considered to be sufficiently low. 
Alternatively, the cfamshcll sampler containing the sample may be shipped directly to the 
laboratory. The finger trap sampler and l iquid sampler are designed to be placed in a container 
and shipped directly to the laboratory. 

The sample transport containers cannot maintain the sample temperature al 4 °C as recommended 
by SW-846 (EPA 1986). To maintain sample integrity, care will be taken to avoid exposing the 
samples to high temperatures and, i f  possible, samples will be shipped to the laboratory within 
24 hours in order to support analytical holding time requirements. If the holding times cannot be 
met, the laboratory shall noti fy the Tank Farm Contractor project manager or assigned task lead. 
The laboratc,ry shall perform the analyses as soon as possible. Data nol meeting the holding time 
requirements shall be flagged when reported in the Format lV data package. The impact on the 
subsequent use or interpretation of these data will be evaluated on a case-by-case basis by the 
Tank Fann Contractor. 

J.2 SA�IPLE CUSTODY 

The sampling team shall initiate a chain-of-custody fonn for each sample bottle. The 
chain-of-custody form shall accompany each sample bottle. The following sampling infonnation 
shall be included on the chain-of-custody form: 

• Sigmture of the collector 

• Dale and Time of Collection 

• Waste Type (e.g., liquid, solid, sludge, filter, etc.) 

• Sign1ture of person's involved in the chain of possession 

• Dates of possession 

• Unique sample identi fication number assigned to the sample bottle 

• Tank and riser location from which the sample was obtained 

• A notation of pertinent sampling information including unusual waste characteristics or 
sampling problems shall be recorded in the comments section 

• A description of the sample matrix including the color and consistency (e.g., runny, 
lumpy, or chunky) shall be provided if  possible. 

4 
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Each sample bottle will be shipped to the laboratories in an approved shipping container per 
approved prvccdure. The sampling team shall use Waste Tank Sample Seals to demonstrate that 
samples have reached the laboratory without alteration. 

The infonm1tion documented on the chain-of-custody forms should match the instructions within 
the TSAP. Sampling activities are documented in the work package(s), and any deviations from 
the TSAP instructions, and the justification for the deviations, will be captured in the work 
package. Stmplc integrity and traceability arc maintained via the chain-of-custody fonns, which 
arc included in the Format IV laboratory report. The Fonnat IV laboratory report includes a 
narrative section that documents known deviations from the TSAP requirements. A description 
of the Fonnat IV report is provided in Section 6.0. 

3.3 VOLU;\IE :\IEASURE:\1ENT 

Volume measurement of residual waste in each SST is expected to meet HFFACO Milestone 
series M-45--00 volume requirements. The method for estimating residual waste volume is visual 
assessment of waste against known tank geometry using the validated video 
camera/computer-aided design modeling system (CCMS). 

The CCMS represents the best currently available technology for developing the post-retrieval 
waste volume estimates. This system has been lestcc.1 in the Cold Test Facility for application to 
both 1 00-series and 200-scries SSTs. Testing on the CCMS has been completed and the results 
arc documented in the Results of the Video Camera/CAD Modcli11g System Test (RPP- 1 8744). 
The CCMS 1lso was used for tlctcnnining the post-retrieval residual waste volume in SST C-1 06 
and results arc documented in the Calc11latio11 for the Post-Retrieval Volume Determi11atio11 for 
Tank 241-C-106 (RPP-1 9866). Based on the testing at the Cold Test Facility and use in 
SST C- 106, the CCMS is sufficiently refined to allow future use without additional development. 

Waste volur:1c estimation using the CCMS is initiated at the completion of waste retrieval 
operations. The volume measurement process starts with the collection of in-tank videos. Based 
on the visua l interpretation ofthcsc videos, a 3-dimensional (3-D) model of the surface 
topography of the residual waste on the bottom of the tank is generated taking into account the 
configuration oflhc lank. The 3-D computer-aided design (CAD) system algorithms then 
generate � �stimatc oflhc residual waste volume remaining on the bottom of the SST. The 
95% upper confidence interval (UCI) for the residual waste volume on the bottom of the tank is 
dclcnnincd using the following regression from Revised Methodology to Calc11/a1i11g Residual 
Waste Volume at 95% Co11fidc11ce /11/cn•a/ (RPP-2289 1 )  equation: 

Achml Waste Vol11mc @95%UC/ff = 1.043 x CCMS l11-Ta11k Volume Estfr' + 0.852 ( 1 )  

If the in-tank video identifies residual waste adhering to a n  internal tank stiffener ring o r  the tank 
walls, then the volume of that waste is evaluated using a visual estimate of the thickness of the 
waste on the ring or tank wall and how much of the ring or tank wall has waste. Residual waste 
associated with abandoned in-tank equipment is calculated based on the conservative assumption 

5 
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that the waste completely fills the void space of the equipment. The assumptions concerning the 
residual waste on the stiffener rings, on the tank walls, and in the void space of abandoned 
in-tank equipment arc best estimate values and do not require the dete1111ination of a confidence 
interval. 

The total residual waste volume in the tank is then calculated as the sum of: 

• Resitlual waste on the tank bottom (Waste Volume @ 95% UCI fi3) 
• Rcsitlual waste on the stifTcner rings and tank walls 
• Residual waste in the .ibandoncd equipment void space. 

-tO LABORATORY ANALYSIS REQUIREMENTS 

This section specifics requirements for analysis of samples collected to support tank closure 
activities. All analyses shall be perfom1ed in accordance with the requirements of this SAP. 
Direction for sample preparation is provjded in Section 4.1. Analytical requirements arc 
specified in Section 4.2. In c.ise the sample volumes arc not sufficient for all an.ilyscs, further 
direction is provided in Section 4.3. Sample holding time requirements arc summarized in 
Section 4.4. 

4.1 SAMPLE HANDLING REQUIREMENTS 

For solid samples, the laboratory shall remove waste material from each finger trap, clamshell 
assembly, or bottle as necessary and place it in an individual empty jar (i.e., solids from 
individual samplers shall be stored separately). Solids removal methods that may alter chemical 
char..ictcristics of the sample material (e.g., rinsing) shall not be used. Each sample shall be 
weighed and the approximate net weight recorded. Close-up photographs of materials in each 
bottle shall he taken. The photographs should show, as clearly as possible, the physical 
charnctcristics of the sample. 

The laboratcry will observe and record the following sample characteristics: 

• Color and consistency of solid samples 

• Color and clarity of liquid samples 

• Suspended or settled solids in liquid samples, if present (volume of solids will be 
estimated as a percentage of the sample total volume). 

6 
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In add it ion to liquid analyses► suspended solids will be analyzed i f  they arc present in s ignificant 
amounts. It is unlikely that sufficient solids will be available from these samples to analyze the 
complete set of solid analyses. The analytical priorities given in order of preference as stated in  
the DQO (RPP-23403) are as follows: 

• Radiochemistry (particularly for long half-life raJionuclidcs) 
• Inorganic metals 
• Inorganic anions 
• SVOCs 
• Polychlorinated biphcnyl (PCB) 
• voes. 

The highest priority .inalyscs, radiochemicals, would require approximately 1 0  g of solids. 
Therefore, if the total amount of settled solids in alt bottles from each sample (primary and 
dupl icate) is estimated to be 1 0  g or more, the phases shall be separated and the solids 
subsamplcd for analysis; otherwise, no solids analyses will be performed. Characterization data 
of suspended solids, i f  present in liquid grab samples, will only be used to supplement the solids 
sample data. 

4.2 METHODS AND REQUIRE:\IENTS 
FOR .\NAL YSIS 

Analytical n .. "quiremcnts for the solid and liquid samples arc summarized in Tables 4• l and 4-2. 
The analytical strategy for this SAP was developed using the DQO process and is documented in 
the DQO (RPP-23403). The waste samples will be analyzed for major constituent categories 
(VOCs, SVOCs, inorganics, and radionuclidcs) using specified analytical methods. Waste 
analyses will be perfonned utilizing the methods outlined in SW-846, where applicable. 
However, SW-846 methods may require some deviation to address radiological concerns and 
some matrix conditions found in the tank waste. All attempts wil l  be made to meet the DQO 
requirements. 

The DQO (RPP·23403) subdi\•ides the list of analytcs into primary and secondary constituents. 
Analytes arc listed as primary constituents if they arc included in any of the following: 

• The SST Part A Pennit (Part A) tank waste inventory 

• Underlying hazardous constituents l isted in WAC 1 73-303-6 1 0, "Closure and 
post-closure"; or Title 40, Code of Federal Rcgulatio11s, Part 268, .. Land Disposal 
Restrictions,. (40 CFR 258) (40 CFR 268.48, ••universal treatment standards") 

• Radionuclides from 10  CFR 61 ,  "Licensing Requirements for Land Disposal of 
Radioactive Waste" ( 10  CFR 61 .55, .. Waste classification") 

• Analytcs required for risk assessment calculations. 

7 



Table 4-1 .  Chemical. Radiological, and Physical Analytical Requirements for Solid Samples. (3 sheets) 

222-S 

Laboratory Instrument Analytc anal)"tital 
method 

Gravimetric Dulk density or SpG 1 LA-5 19- 1 32 or 
LA-5 10-1 16 

Thennogra ,·imctric Wt¾ ll20 LA-514- 1 15 
ICP/AES Primary inorganics (Ag. Al. LA-S05-161 

As, Ba, De, Cd,. Co, Cr. Cu, (EPA Method 
Fe, Pb, Mn, Ni, Sb, Se, Sr, 60108) 
Tl, U, V, Zn) 

Secondary inorganics (B, 
Di. Ca, K. Li, Mo, Mg, Na, 
P, Rh, S, Si, Sn, Ta. W, Yt 
h, S, Ce, Eu, La. 1\1>, Nd, 
Pd, Pr, Rb. Ru. Sm. Tc. Tb, 
Ti) 

ICP/.MSJ ll'l\p, llJU, �U, mu, 2)6lJ, LA-506- 101 
mu, "°Th, 2"Th (EPA Method 

6020) 
Distillation/JSE 52· LA-361-101 

(EPA Method 
90308/9215)  

Liquid scintill:uion .,r-n LA-285-102 

IC Prinury inorganics (F, LA-533-1 15  
NOi, NOJ0) (EPA Method 
Secondary inorganics (Dr, 9056) 

er, Po,·, so/, C2H,Oi, 
c1 1ol·, c1n>o.,, C10l> 

IC NI I/ LA-533-101 

CVAA Ilg LA-325-106 
(EPA �lelhod 
747 1A) 

Spcctrophotom:tric CN" LA-695.103 

-------- --------

Prep 
method 

(a/dtr/w/c/dist) 

d 

d 
for a 

for a 

d 

Cor a 

w 

dist 

d 

d 

Quality control 
Duplicate for i\latri.1 l\lalrix spike one riser from Blank LCS Units 

each tank spike DUP 

DUP for field NA NA NA ca All s,'mL 
primary sample 

NA NA NA ea AD wt% 
DUP for field ea PB or t,.;R ea PB or AB ea PB or AB 11sfg 
primary sample: AB1 

DUP for field ca Pl3 orAB NR ca PB or AD ea PB or AD µgig 
' 

primary sample :
1 

DUP for field ea AB NR ea AD ea AB 11glg 
prim:uy sample 

:1 :1 
-

DUP for field NA KR ea PD or Al3 ea PB or AD 1,1Ci/g 
primary sample 
DUP for field ea AB5 1'R ea PB ca AB 1,1g/g 
primary sample 

DUP for field ea PB f\R ca PB ca PB I µgig 
primary sample 
DUP for field ea AB l\R ea AB ca AD µgig 
primary sample 

DUP for field ca AB t-:R ca AD ca AD µgig 

. .  - ----- . .. - - - -------



Table 4-1 .  Chemical, Radiological, and Physical Analytical Requirements for Solid Samples. (3 sheets) 

222-S l'rep Quality control 
Laboralor)· method Duplicate for lnurumcnl Analyte an.1l3·clcal (:a/d/£/w/c/disl) llatrix Matrix spike one riser rrom Blank LCS Unlls 

mellaod each tank spike DUP 

(El"A Method pnmary sample 
90108/9014) 

Sep & beta c:oun1 '°Sr LA-22O- 1O1  r DUP for field NA NR ea AB ca AB µCi/g 
prinury sample 

Separation, AEA" HI, l.l9.l,o
Pu, w Am. LA-953- 10-J r DUP for field NA NR ea AD ea AB µCi/g 

l4J-:�cm. l42Cm primary sample 

Sep/liquid 'H LA-2 18· 1 14 \\' DUP for field ea AB5 
NR ea PB ea AB µCi!g 

scintillation prirn3ry sample 

Sepiliquid l"c LA-3-48-1� w DUP for field ca ABs NR ea PB ea AB µcv, 
scintillation . primary sample 

Anion-<::uion 19Se LA-36S-132 a DUP for field NA NA ca PB or AB Siandard not µCi/g 
exchange/distill:l· primary simple available 
tion/liquid 
scintillation 

ICP/MS 99Tc LA-5O6-1O1 for a OUP for field ea ABs NR ea PB or AD ea PB or AB µyg 
(EPA Method primary sample 
6020) 

SepiGEA 1191 LA-378- 1O3 f/w DUP for field NA NA ea AB ea AB µCi/g 
primary simple -

GEA6 Primaf'5 gall\m.il emitters: LA-S48-121  f OUP for field NA NA ca AB ea AB µCilg 
m.i,.,.i 5Eu, IJ7Cs, 60Co, primary sample ' 

'"Sb 

Secondary sarnrna emitters: 
all other anal)1es detected 
by GEA 



0 

Table 4-1.  Chemical, Radiological, and Physical Analytical Requirements for Solid Samples. (3 sheets) 

222-S Prep 

Laboratory method Duplicate for Instrument Anal)·le (a/d/C/w/e/dist) analytical one rlstr from 
method each tank 

GC/MS Primary VOA (sec Table LA-523- 1 1 8  d DUP for field 
4-3) (EPA Method primary sample 

Secondary VOA (sec Table 826013) 

4-4) 

GC/71.IS Primary SVOA (sec Table LA-523-135 C DUP for field 
4-3) (EPA Mcthod primary sample 

Secondary SVOA (see 8270C) 

Tablc 4-4) 

Pl l Meter pll LA-212-105 d DUP for field 
primary sample 

GC/ECD PCBs (Aroclors 1016, 122 1 ,  LA-523-140 e DUP for field 
1232, 1242, 1248, 1254, (EPA Method primary sample 
and 1260) 8082) 

NOICS: 
'U" SpG P*�dure LA-510-l l  6 v. hm solids a.re IOo dry orare ob5cn·cd io c:on1.1in signif,can1 air ""pod;ccs• 
Iha& may affect accuracy or rcpca1abili1y ol lhc mcas .. cmcnis. The LCS is applicable IO lhc Sp(i anal)-sis only. 
lScrial dilutions or m.alfix spikes may be: uscJ as ncc:cssary. 
1LCS and spike l'or mTh and 1"'U only. lni1ial c:alibnlion ,·crilicalion and po51-digc" ,pike for "'Np and »1u. 
•LCS fot nU•py and 1•1Am only. 
'Pose-digest spike 
61.CS Cot 11'Cs and .oec, only. 

Prep Method Abbm·iations: 
c • cxlr.lctioa, d • direct, f • f115ion, a • acid, w • v.-ater, dis& • dislillillion. 

Quality control 

�latril: !\latrlx spike Blink spike DUP 

ca AB I ca AD ca AD 

ca PB ca PB ca PD 

NA NA NA 

ea PB ea PB ea PB 

AD • anal)1ic:al balch. 
AEA • alpha energy analysis. 

COMP • c:omposiic 1:11111lc. 
CV AA • cold \'apor a10mic absorption. 

DUP • duplicate analyses. 
ca • each. 

LCS 

ca AD 

ca PD 

ca AD 

ea PB 

GC/ECD • lilS chromalopaphy/clcctron caplurc dcleck>r. 
QC/MS • gas chromatosraphytmm spccllOm:8)'. 

GEA • . gamma energy analysis. 
IC • ion chromatography. 

Units 

1,1g/kg \\'Cl 
wt. 

µ�g wet 
\\1. 

pll 

µg /kg dry 
\lit. 

ICPIA[;S • imlucli\'clycoupl�d plasma/ato� emission spcclrOmeuy. 
ICP/MS • imhacli\'tly coupled plasma/mass spccvomcuy. 

ISi: • ion sclccli\'C ekcll'Odc. 
LCS • labora1ory coouol w,nplc. 
NA • nOI applicable. 
t-;R • 11otraiuircd. 
Pl3 prcpara1ion ba�h. 

PCD • polycbloriflatcd biphcnyl. 
Sep • scparalion. 
Sp(i • specific p-avil)'. 

SVOA • scmi\'oJ.lilc organic analysis. 
VOA • ,vla1ilc oriianic: aiialY5iS. 

. -·- --------- -------- - - - - - .. ., _., ___ - - -------------------------------



Table 4-2. Chemical, Radiological, and Physical Analytical Requirements for Liquid Samples. (3 sheets) 
222-S Prep Quality control 

Instrument Analyte Laboratory method Duplkate ror .Matrix Matrix spiLc analytical one riser Crom Blank LCS Units 
r.u:thod (die) spike Dl'P ead1 tank 

Gra"rimctric SpO LA-510-1 1 2  d DUP for field NA NA NA ea AB unitless primary sample 
Thermo- Wt% ll1O LA-5 14-1 1S d DUP for field NA NA NA ca AB \\1% gravimetric primary sample 

Prinury inorganics (Ag, 
Al, As, Da, De, Cd, Co, Cr, 
Cu, Fe, Mn, N� Pb, Sb, Se, 
Sr, Tl, U, V, Zn) LA-505-161 or 

ICP/AES Secondary inorganics (B, LA-505-170 
d 

DUP for field ea AB 1 1'R ea AB ea AB µg/mL Bi, Ca, K, Li, Mo, Mg, Na, (EPA Method primary sample 
P, Rh, S, Si, Sn, Ta, W, Y, 60108) 
Zr, U, Cc, Eu, La, 1'b, Nd, 
Pd, Pr, Rb, Ru, Sm. Te, Th. 

- Ti) 
-

llTNp mu, iuu, mu, LA-506-101 DUP for field ICP/MS2 
U.U, "'u, "°Th. mTh (EPA Melhod d primary sample ea AB NR ea AB ea AD µg/mL 

6020) 
LA-361 - 10 1  DUP for field DistillatioivlSE 5!• (EPA Methods d ea AB 1'R ca AD ca AD pgimL 
9030/92 15) primiuy sample 

Liquid 6lNi LA-285-102 d DUP for field NA NA ea AB ca AB µCi/mL scintillacion primary samnlc 
Primary inorganics (f", LA·S33•1 l5  NOi, NO,i) (EPA Method DUP for field IC Secondary inorlanics (Bf, 9056) d primary sample ca AB NR ea All ca All µg/mL 
er. 1 pa,.·. so .. , C2IIJOi, 
cuo; C,lh01, C20,2') 

IC NII/ LA-S33-101  d DUP fo-r field ca AB NR ea AB ea AD µg/mL r,rimarv samole 
LA-325-106 DUP for field CVAA Ilg (EPA Melhod d primary sample ea AB ca AB ea AB ca AB µg/mL 
7470A) 

Spectrophoto- LA-695- 103 DUP for field CN" (EPA Method d ea AB NR ca AB ca AB µg,'mL metric 901013/9014) priJNry sample 

----------------



Table 4-2. Chemical, Radiological, and Physical Analytical Requirements for Liquid Samples. (3 sheets) 
222-S Prep Quality control 

lnslrument An:H)1e Laboratory method Duplicale Cor Matrix Matrix spike aaal) tic:&1 one riser Crom Blank LCS Units 
method {d/e) spike DUI• each tank 

S1:p & b�,a 90Sr LA-220-101 d 
OUP fur fidJ NA NA ea AB ea AD µCi/mL count primary sample 

Separation, lll. ll9.lolOpU, 241
Am, LA-953-104 d DUP for field NA NA ea AB ea AD µCVmL AEA> l4l,l4-'Cm, l�!cm primary sample 

Sep/liqukl 
JI I LA-218-1 14 d DUP for field ea AB NR ca AB ca AB µCi/mL scintilla1ion primary sample 

Sep/liquid l�C LA-348-104 d DUP for field ea AB r,JR ea AU ea AU �1Ci/mL scin1illa1ion primary sample 
Anion-cation Standard exchange/dis- ,.Se LA-l(iS-1 32 d 

DUP for field NA NA ea AB not µCi/ml lillation/liquid primary sample available scinl i l la1 ion 
LA-506-101  DUP for field ICP/MS �c (EPA Method d primary sample ea All NR ca AD ca AD� µg/mL 
6020) 

Sep/GEA m1 LA-378-103 d DUP for field NA NA ea AD ea AD µCi/mL primary sample 
. 

GEA5 Prima� gamma emiuers: U.t.154,1 .sEu. mes, 60Co LA-548-121 

Seco�pmm3 DUP for field 
emiuers: 1'1>, 106Ru, 125Sb, d prinury sample NA NA ca AD ea AB µCi/mL 
•�cs. • ...,Ce, 2!6Ra, WAm 
and all othtr aiulytes 
de1ec1ed bv GEA 
Primary VOA (See Table LA-523-1 18 

GC/MS ◄-3) (EPA Method d DUP for field ea AB ea AB ea AB ea AB µg/L Secondary VOA (See prim:1ry s.imple 
Table 4-4) 8260B) 

Primary SVOA (See Table LA•S2J.IJ5 
GC/MS 4-3) (EPA Melhod DUP for field ca PD ea PB ca PD ea PB µg/L Secondary SVOA (See C primary sample 

Table 4-4) 8270C) 

pH Meter pJ I LA-212-106 d DUP for field NA NA NA ea AB pll primary sample 



Table 4-2. Chemical. Radiological, and Physical Analytical Requirements for Liquid Samples. (3 sheets) 

222·S 

Instrument An.alyce 
Laboratory 
analytical 

method 

Potentiometric-
on-<•> LA-21 1-102 

tilration 

PCDs (Arodors 1016, LA-523- 140 
GCJECD 1 221 ,  1232, 1242, 12�8, (EPA Method 

1254, and· 1260) 8082) 

Noics: 
'Serial dilutions or mauix spikes l!Qy be IISCd as 11c:ccuary. 
1LCS and spike ror mn. and 1"lJ only. lni1ial calibntion \cnricai.iun and 

l)Oll-dig.:sl spike for H7Np and Jnu. 1LCS Col' l>t� and "''Am only. 
"Post-digest spike. 
'LCS (or "'Cs and "'Co only. 
'Perform liU'aUOII (or hydrollldc only If pll of lhc liquids > 12.5. 

1"p t.lclhod Abbmialions: 
c • cxanclion, d • direct 

- - ---- ·------

Prep 
method 

(d/e) 

d 

C 

Duplicale ror 
Matrix 

one riser from 
each lank 

spike 

DUP for field 
NA 

primarv samolc 

DUP for field 
primary sample 

ca PB 

AB • anal)tial ba"h. 
Al:.A • alpha energy analysis. 

ca • each. 

QualiC)' control 

Matrix spike 
DUP 

NA 

ea PB 

CV M - cold \'apof alomK: ab501PIJOII. 
OUP • dllJ)licaic analyses. 

GC/ECD • ps chro.na�phy.'cll'ClrOII np111rc dcl&.'Ctor, 
QCIMS • sas chrorna�phy.'ma.ss spccu«ncvy. 

GEA • pmma eDCrsY' au.lysis.. 
IC • ion CMM!R\Opphy. 

Dlank 

ca AB 

ca PD 

lCP/AES • inductivcly cwplcd plasma,'atomic: cmi"ion 1pcclr0mcll)'. 
lCP/MS • inducli\·ely eouplcd pasma.'m;w spccuomary. 

ISE • ion sclcc1ive elcclrodc. 
I.CS • laboralOI}' conlrOI saq,lc. 
NA • no1 applicable. 

NR • not required. 
P13 • prcpanlion ba�h. 

PCB • polychlorina&ed biphcnyl 
Sq, • scparalioa. 

Sp(i • 1pccific pavity. 
SVOA • scmivola1ilc organic anal)-sis. 
VOA • volatile oraanic anal)1is. 

LCS Units 

ea AB µg/mL 

ea PB pg /L 

----- -- - ---- -
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a C - nmary T bl 4 3 P .  0 r�amc Anal vtcs. 
Prima ry VOA anal)'tcs CAS rrlmary SVOA analytn 

I.  1. 1 -Trichlorc,cth:me 1 1 -SS-6 2-Mcthylphcnol (o-crcsol) 

I , 1 ,2,2-T ctrachloroethcnc 1 27-1 8-4 Dutylbcnzylphth:ilatc 

I ,  1 ,2,2-T ctrachloroeth:ine 79.34.5 2,4,5 Trichlorophcnol 

I, I .2-Trichloro-1 ,2,2-trifluoroctb:mc 76-13-1 2,4,6-Trich lorophcnol 

I ,  1 ,2-Trichlorocth,me 79-00-S 2,6-8is(1cr1-butyl}-4-mcthylphcnol 

I, 1 .2-Trichlorc-cchylcne 79-01-6 2-Ch lorophcnol 

I ,  I ,Dichloroc1hcnc 75-3S-4 2-Ethoxycthanol 

1 ,2-Dicblorocth:me 107-06-2 4-Melliylphcnol (p-crcsol) 

Chlorocthcne (vinyl chloride) 75-01-4 Accn.iphthcne 

2-Dulanonc (MEK) 78-93-3 Crcsylic 3cid (crcsol, mixed isomers) 

2-Nitropropami 79-46-9 Cyclohcx:inonc 

2-l'ropanonc (i\cctonc) 67-64- 1 Di-n-butylphthalatc 

4-mcthyl-2-pcutanone (MIDK) 108- 10-1  Di-n-oc1ylph1hal:uc 

Benzene 71-43-2 N-nicroso-di-n-propylamine 

Carb<on disuUicle 7S-lS-0 Fluoranthcne 

C:irb<,n tetrachloride 56-23-5 o-Nitrophcnol 

Chlorobenzcnc 1 08-90-7 p-Chloro-m,rcsol (4.Chloro-3-
mcthylphcnol) 

Chloroform 67-66-3 m-Crcsol (3-Mcthylphcnol) 

Dichloromcthanc (rncthylcnc chloride) 75-09-2 Pyrcne 

Cthyl acetate 141-78-6 N-Nilrosomorpholine 

Echylocnzcnc 100-41-4 1 ,2,4-Trichlorobcw.cne 

Diclhyl ether 60-29-7 2,4-Dinitrotolucnc 

Toluene 108-88-3 J lexachlorocthanc 

trans- 1 ,3,-Dicl:loropropcnc 542-75-6 l lcxac:hlorobutadicnc 

Trichloronuorumcthane 7S-69-4 Nitrohcnzcnc 

Xykncs 1 330-20-7 Naphthalene 

o-Xylcnc 95-41-6 o-Did1lorobcnzcnc 

m-Xylcnc 108-38-3 Pyri<linc 

p-Xylcnc 106-42-3 lsobutanol 1 

-- - n-Butyl alcohol ( l -butanol)1 

-- - Tributyl phosplutc 

Noccs: 
11ncludcJ in VOA list in RrP-2.3403, but will be :inalyT.cd by SVOA. 

C,\S 

95-48-7 

85-68-7 

95-95-4 

88-06-2 

128-37-0 

95-51-8 

1 10-80-S 

106-44-S 

83-32-9 

13 19-77-3 

108-94-1 
84-74-2 

1 17-84-0 

62 1-64-7 

206-44-0 

88-75-S 

S9-S0-1 

108-39-4 

129-00-0 

59-89-2 

120-82- 1 

121- 14-2 

67-72- 1 

87-68-3 

98-95-3 

91 -20-3 

9S-SO- l 

1 10-86- 1 

78-83- l 

7 1 -36-3 

126-73-8 

Rl'P-23403, 2004, Si11glc-Sl,d/ Tanl Co,npu11e111 Clos11re Acticm Data Qrialit)I Ob}«tfres, Rev. O. Cl 12M I IILL I Ian ford 
Group. Inc., Riehl.ind, Washin�ton. 
CAS • Chemical i\bstr:icts Service. 

SVOA • scmivolalilc org;ini� analysis. 
VOA • volatile org3nic :analysis. 

14  
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Table 4-4. Secondary Organic Analytcs .. Hanford Libra.ry." (2 sheets) 

Secondary VOA analytes CAS Secondary SVOA analytes CAS 

cis- 1 ,3 -Dichloropropcne 10061-01-S p-Ni1rochlorobcnzcne 100-00-5 

Ethylene dibro :nidc ( 1,2, Oibromocthanc) 106-93-4 1,4-Dinitrobcnzcne 100-25-4 

Dulanc 106-97-8 1,4-Dichlorobcnz.ene 106-46-7 

1,3 - Butadiene 106-99-0 Phenol 108-95-2 

Acrolein (prop,:nal) 107-02-8 I lcxachlorobcnzcnc 1 18-74-1 

3-Chloropropcnc (Allyl chloride) 107-05-1 N,N-Diphcnylamine 122-39-4 

Propionitrile (l:1hyl cyanide) 107-1 2-0 Pcntachloronaphth:ilcnc 132 1 -64-8 

Acrylonitrilc 107- 13-1 I lcxachloronaphlahlene 1335-87-l 

2-Pentanonc 107-87-9 Tctracl1loron.iphtl1alenc 1335-88-2 

Mcthylcydohcx:rne 108-87-2 . Octachloronaphthalenc 2234- JJ-t 

n-Pcntanc 109-66-0 lsodrin 465-73-6 

5-Mcthyl-2-hcxanone 1 10-12-3 Bcnzo[ a ]pyrcne S0-32-8 

2-l lcplanone 1 10-43-0 Dibenz[ a,h Janthracenc 53-70-3 

n-l lcAanc 1 1 0-54-3 1 ,3-Dichlorobcnzcne 541 -73-1 

C�lohcxanc 1 10-82-7 3-Mcthyl-2-butanone 563-80-4 

n-Octanc 1 1 1-65-9 N-Nitroso-N,N-dimcthyl:uninc 62-75-9 

4-1 lcp1a110ne 1 23-19-3 1 [exanuoroacetone 684-16-2 

Acelic acid n-bu1ylcster 123-86-4 Pentachloronilrobcnzcne ( PCND) 82-68-8 

1 ,4-Dioxanc 123-91-1 Pcnlachlorophcnol 87-86-S 

n-llcptanc 142-82-5 
2-scc-Uutyl-4,G-dinilrophcnol 

88-85-7 
(Dinoseb) 

Cyclopcnt:mc 287-92-3 I, 1'-Biphcnyl 92-52-4 

Ethyl alc<>hol 64-17-.S Aeelophenonc 98-86-2 

2-Propyl alcoh,)l 67-63-0 Toxaphcne 800 1-35-2 

n-Pro;,yl alcoh<)l ( 1 -propanol) 71-23-8 Nitric :icid, propyl ester 627- 13-4 

Dromomcthane 74-83-9 Aldrin .309-00-2 

Chloroc1hane 75-00-3 alpha-Of IC 319-84-6 

Acctonitrile 75-0S-8 bcta-D I IC 3 19-8S-7 

I, I-Dichloroetl1anc 75-34-J gamma-DIIC (LinJanc) 58-89-9 

Dicl1lorolluorunictlu111e 7S-4l-4 Dieldrin 60-57-1 

Chlorodilluoromcthanc 15-45-6 Endrin 72-20-8 

3-Mclhy-2-butanonc 563-80-4 1 ,  1-Dimcthylhydrazine 57-14-7 

1 lcxa lluoroacc·.onc 684-1 6-2 Melhyl hydrizine 60-34-4 

2-Dutenaldchy,lc (2-I3utenal) 4 170-30-3 - ·-
Methyl isocya1.:itc 624-83-9 -- -

15  



Page 24 of' 30 of D7◄4'19!i8 

RPP-PLAN-23827, REV 1 

Table 4-4. Secondary Organic Analytes "Hanford Library." (2 sheets) 

Stt"ondary VOA :in3lytcs C,\S Secondary SVOA :malylcs CAS 

n-Propio11:1ldcl1ydc 1 23-38-6 - .. 
3-1 leptanone 106-35-4 - -

Chloromcth:im: 74-87-3 - .. 

n-Non:me 1 1 1-84-2 - -

Styrene 100-42-S - --

Tctr:ihyJrofuran 109-99-9 - .. 
Cyclohcxcnc I 10-83-8 - -

2-Mclhyl-2-propcncnitrilc 126-98-7 - -

2-1 lcx;monc 59 1-78-6 - -

Tricthylamine 12 1-44-8 - -

Oxir:mc 75-2 1-8 - -

2-Mcthyl-2-pn,p:inol 7S-65-0 - .. 
Dichlorodifluoromcchane 75-71-8 - -

1 ,2-Dichloro- 1 ,  I ,2,2-tctranuorocthane 76-14-2 - -

I lcpt:ichlor 76-44-8 - --

1 ,2-Dichloropropanc 78-87-5 - .. 

1 -Mcthylprop;I alcohol 78-92-2 - -

3-Pcntanonc 96-22-0 - -

Notes: 
CAS • Cb!mic.il Abstrac:u Scrvic:". 

SVOA • scnivolacilc organic analysis. 
VOA .. volatile organic llnill)'sis. 

Secondary constituents consist of the remaining analytcs that c� be detected using the specified 
analytical methods but not considered a primary constituent. Selected secondary analytcs may 
be re-listed as primary constituents during the course of the sampling program based on a 
tcch11ical or regulatory evaluation. Re-listing of a secondary or primary constituent will require 
changes to .ippropriate sections and tables contained in the DQO (RPP-23403) and SAP. 

l l  is recognized that some constituents may be measured by more than one method. In these 
cases, the selection of the method may depend on the action levels required for a decision, the 
expectation that the constituent is present, or the dctcction limit that can be achieved for each 
method. 

4.3 SAMPLE VOLUME NOTIFICATIONS 

If th.: total solids amount is equal to or greater than 1 69 g and the total liquid volume is equal to 
or greater than 2,650 mL, sample processing will commence. If the tolal amount of solid sample 
material from the tank is less than 1 69 g. and/or the total amount of liquid from the lank is less 

1 6  
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than 2,650 mL, the laboratory shall contact the Tank Fann Contractor project manager or 
assib'llcd task lead within one working day oflhe volume measurement. Once notified, the Tank 
Fam1 Conlmctor will contact the established leads of the Office ofRivcr Protection and Ecology 
to c\.'aluatc the need for collecting additional samples and/or proceed with sample analysis. 
Based on this evaluation, the Tank Fann Contractor will notify the assigned laboratory task lead 
via e-mail to convey the decision. A copy of this e-mail will be included as an attachment in the 
Fonnat IV l'l..1)0rt. 

If the analyses require prioritization, the analytical priorities (in order of preference) arc 
radiochemistry (particularly for long half-life radionuclidcs), inorganic metals, inorganic anions, 
SVOCs, PCB, and VOCs, as stated in the DQO (RPP-23403). Any analyses prescribed by this 
SAP, but not perfonncd, shall be identified in the data report. In addition, justification for not 
pcrfonning lhc analyses shall be provided in the Fonnat IV data package. 

4A SAMPLE IIOLDING Tll\JES 

· It is recognized in the DQO (RPP-23403) that some analytical holding times may not be met 
because of the extra precautions required to handle highly radioactive waste samples. However, 
the laboratory shall strive to meet the applicable SW-846 holding times. lfthc holding times 
cannot be met, the laboratory !.hall noti fy the Tank Fann Contractor project manager or assigned 
task lead. The laboratory shall perfonn the analyses as soon as possible. Data not meeting 
holding time requirements shall be flagged when reported in the Format IV data package. The 
impact on the subsequent use or interpretation of these data wm be evaluated on a case-by-case 
basis by the Tank Fann Contractor. Applicable SW-846 holding times ror the requested analyses 
arc provided in Table 4-5. 

Table 4-5. Applicable SW-846 Holding Times. 
Analyte l loldin� time 

pl J 24 hours (liquid only) 
Nilratc/Nitrilc 48 hours (liquid only) 
Sulfa1c/01loridc 28 days (liquid only) 
Ammor,ia 28 days (liquid only) 
Vol:11ilt organic compounds 14 days 
Scmivolalilc ori,:.inic compounds Samples cxtraclcd wilhin 14 days and cxlracls analyzed 

within 40 days following cx1rac1ion 
Inorganic analy1es (except I lg) 6 months 
Sulfide 7 d:iys 
Cy:midc 1 4  days 
Mercury 28 days 
Radionnclidcs 6 montlls 
Polychlorin:ilcd biphenyl Samples extracted within 14 d3ys and extracts an:ilyzcd 

wichin 40 days following extraction 
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL 

Quality requirements for conducting River Protection Project (RPP) sampl ing and analysis arc 
described in 1/m,ford Analytic,,/ Scn•iccs Quality Assurance Rc:q11ircmc11ts Doc11mc11ts 
(DOE/RL-96-68). The 222-S laboratory Quality Assurance Plan (HNF-SD-CP-QAPP-016) 
speci fics the requirements for ensuring the quality of sample analysis conducted at the 
222-S Laboratory. This quality assurance (QA) plan meets DOFJRL-96-68 minimum 
requirements as the basel ine for laboratory quality systems. 

All activit ies (sampling and analysis) will be performed using approved methods, procedures, 
and work packages that arc written in accordance with approved operational and laboratory QA 
plans, which are consistent with the requirements of this SAP. Sampling and analysis activities 
shall be performed by qualified personnel using properly maintained and ca librated equipment. 

S. J FIELD QUALITY CONTROi .. SAMPLES 

To determine the representativeness of the samples collected in the field, QA samples in the form 
of duplicate samples, field blanks, and trip blanks will be collected. 

Two field blanks and two trip blanks shall be col lected with the liquid samples. One field blank 
and one trip blank will be used for VOC analyses and the other field and trip blanks for SVOC 
analyses. The blanks shall be prepared with deionized water. Each field blank shall be lowered 
into the tank hcadspacc, the stopper removed, and the blank retrieved. The trip blanks shall be 
shipped in the same manner as the waste samples. 

Field blanks arc not required for the solid sampling activity because there is no way to mimic the 
appearance of the residual waste material, thereby rendering an undetectable blank. 

5.2 QUAUTY ASSURANCE/QUALITY 
CONTROL REQUIREMENTS FOR 
1..AUORATORY ANALYSIS 

Laboratories perfom1ing analyses in support of this SAP shall have :1pprovcd and implcmcnlcd 
QA plans. These QA plans shall meet the minimum requirements ofDOE/RL-96·68 as the 
baseline for laboratory quality systems. Samples collected according to this SAP wil l  be 
analyzed at the 222-S Laboratory in the 200 West Arca. The 222-S Laboratory conducts sample 
analyses according to HNF-SD-CP-QAPP-016, which meets the minimum requirements of 
DOE/R L-96-68. 

5.2. 1 Quality Control Rcc1uircmcnts 

Required quality assurance (QC) analyses (dupl icates, matrix spikes, blanks, laboratory control 
samples) arc identified in Tables 4-1 and 4-2. The laboratory shall also use cal ibration and 
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cal ibration check standards appropriate for the analytical instrumentation as defined in 
DOE/RL-96-68. The QC acceptance criteria for laboratory control samples, spikes, and 
duplicate arc specified in the: DQO (RPP-23403). Laboratory blanks shall be evaluated against 
the method detection limits. The QC criteria are goals for demonstrating reliable method 
perfom10.ncc. 

The laboratory will use its internal QA system for addressing any QC failures. If the QC failures 
arc systematic and cannot be resolved by the internal protocols, the project manager/assibrncd 
task lead shal l be consulted to detennine the proper action. The laboratory should suggest a 
course of ac:ion at that time. All data not meeting the QC requirements shall be properly noted 
and the asso::iatcd QC fai lures discussed in the narrative section of the Format IV data report. 

5.2.2 Rcqnircc.1 Qu:mtit:ition Limits 

Required quantitation limits arc commonly established at an order of magnitude below the action 
levels spccilicd in a DQO. Action levels arc currently under development; therefore, the DQO 
(RPP-23403) specifics "initial quantitation limits." The specified initial quantitation limi ts may 
be conserval ive (i.e., low) and many of the limits may not be met by existing analytical mctho<ls. 
The laboratory shall consider these initial quantitation limits as targets. Method detection limits 
arc dependent on such things as sample size (caused by sample activity and sample availability), 
methods, and matrix effects. The laboratory shall take necessary steps (e.g., use the least 
dilutions and large sample sizes, etc.) to minimize method detection l imits. 

5.2.3 Primary and Secondary Constituent 
Requirements 

As described in Section 4.2, the DQO (RPP-23403) subdivides the list of analytes into primary 
and secondary constituents. The primary and secondary consti tuent designations innucncc the 
rigor of laboratory QC and data evaluation. Figures 4- 1 through 4-5 of the DQO (RPP-23403) 
arc flowcho.11s that depict the strategics developed for the major constituent categories including 
VOCsiSVOCs, inorganics, and radionuclides. These flowcharts provide a decision matrix for 
sample analysis through data evaluation for primary and secondary constituents. The flowcharts 
also provide the framework for evaluating tentatively identified compounds (TIC) from VOC 
and SVOC ,lnalyses. 

The primary constituents for each analytical method will be analyzed with the QC requirements 
specified in Section 4.2 of the DQO (RPP-23403). The secondary constituents will be analyzed 
with the same QC requirements as the primary consti tuents. However, unl ike the primary 
constituents. the secondary constit�ents may not be reanalyzed i f  they fall outside of the QC 
acceptance criteria. 

The primary VOC and SVOC consti tuents l isted in Table 4-3 will be included in the calibration 
of the gas chromatograph/mass spectrometer and method detection limits will be determined for 
each consti luent for the appropriate sample preparation. Data produced from these analyses will 
be evaluated for Tl Cs. The Tl Cs shall be evaluated against the "Hanford Library" of organics 
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(Table 4-4) and the National Institute of Standards and Testing l ibrary. The laboratory shall 
provide the project manager/assigned task lead a summary of a preliminary evaluation of Tl Cs in 
order to dctc:nninc if a TIC toxicity is near a level of concern. TIC concentrations at or near a 
level of concern may warrant further investigation. The laboratory shall report data for the 
primary constituents and all Tl Cs meeting the evaluation criteria in the DQO. 

The primary constituents for ion chromatography (IC) and inductively coupled plasma/atomic 
emissions spectroscopy (JCP/AES) will be analyzed with the QC requirements specified in 
Sect ion 4.2 of the DQO (RPP-23403). Data for the secondary constituents shall be summarized 
and provided to the project manager/assigned task lead as soon as possible. If the project 
manager/assigned task lead dctennines that the concentration of a constituent is near a level of 
concern, the laboratory shall be requested to evaluate quality of  the data and recommend whether 
or not to re-analyze (i.e., re-analysis to improve data quality). The laboratory shall report data 
for all prim:iry constituents and secondary constituents identi fied for these methods. 

For gamma :ncrgy analysis. the data for secondary analytcs shall be dispositioncd in the same 
manner as d:scribcd for the IC and ICP/AES secondary analytcs. The laboratory shall report 
results for the primary consti tuents and detected secondary constituents. In most Hanford Site 
tank waste, : 37Cs is the dominant gamma-emitting isotope. Other isotopes (minor activity 
contributors) may not be detected by gamma energy analysis because of  the elevated 1 37Cs 
background. For the secondary constituents that arc not detected, reporting the large detection 
limits as analytical results would not support the DQO (RPP-23403) objectives. 

6.0 DA TA REPORTING 

The data package(s) from the 222-S Laboratory will be in Fonnat IV. A Fonnat IV data 
package, as defined in HNF-SD-CP-QAPP·0 l6, is necessary because the data arc expected to 
receive extensive review from outside individuals and organizations. The Fonnat IV data 
package is subject to internal laboratory QA verification and review including peer review prior 
to release. Upon release, the data package will receive a third party validation. 

The Fo1mat lV data package requires a comprehensive report of analytical data. All analytical 
data, including waste sample analyses, blank analyses, holding time checks, matrix spike 
duplicate analyses, and surrogate recoveries shall be verified by the laboratory prior to reporting. 
The data package shall also include TICs found in volatile organic analysis (VOA) and 
semi volatile organic analysis (SVOA). The secondary organic TJCs shall be identi fied as 
"Hanford Library TICs" and their chromatographs shall be included in the data package. 
A discussion of the TIC cvalu:1tion process shall be provided in the narrative. 

In addition to the data packagc(s), an electronic version of the analytical results shall be provided 
to the Tank Characterization Database within seven (7) calendar <lays of release of a data 
package. The electronic version shall be in the Slam/an.I Electronic Format Spccificatio11for 
Tank Cbarac1crizatio11 Data loader: Version 3.5 (HNF-3638) (or higher revision). 
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7.0 CHANGE CONTltOL 

Field activily tmd laboratory work scope changes may be required because of unexpected field 
conditions. new infonnation, health and safety concerns, or other circumstances. Changes to 
work scope may result in modifications to this SAP. Work scope changes that do not result in 
deviation from the SAP requirements, can be made in the field or laboratory with the approval of 
the project manager or assigned task lead. These work scope changes will be documented in the 
sampling work package and/or Fonn.it IV laboratory report and the retrieval data report. 
Justification for the changes to work scope shall be provided in sufficient detail to understand the 
basis for the change. Alternately, if field or laboratory conditions result in substantial work 
scope changes, the SAP can be revised and issued as an Engineering Change Notice, requiring 
Office of River Protection and regulatory approval. 

Waste sampling and volume measurement methodologies and analytical strategics 
(e.g., consti tuent listings and data analysis) may be updated as new technologies or information 
become avai lable. The impact of these updates to the SAP will be judged as they are identified 
to dctcm1inc i f  revisions to the SAP will be necessary. Ecology, DOE and its contractors will 
participate in the SAP update evaluation process and any subsequent revisions to the SAP. 
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