PERMIT ATTACHMENT BB

Waste Analysis Plan — Section 6 of the Permit
Application;
and
Analytical Methods — Appendix D of the Permit
Application

Permit Number: WA 7890008967

The following listed documents are hereby incorporated, in their entirety, by reference into this
Permit. Some of the documents are excerpts from the Permittees’ DBVS Facility Research,
Development, and Demonstration Dangerous Waste Permit Application dated May 10, 2004
(document #04-TED-036); hereafter called the Permit Application. Ecology has, as deemed

necessary, modified specific language in the attachments. These modifications are described in

the permit conditions (Parts I through V), and thereby supersede the language of the attachment.
These incorporated attachments are enforceable conditions of this Permit, as modified by the
specific permit conditions.



Waste Analysis Plan — Section 6 of
the Permit Application
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6.0 WASTE ANALYSIS PLAN
6.1 GENERAL

The Waste Analysis Plan (WAP) provides the basis for measuring the adequacy of waste
treatment and assists in optimizing the waste treatment operation based on treated waste analysis
results. It also provides information on secondary waste streams to determine the required type
and level of treatment or the appropriate disposal path.

The WAP objective is to develop a sampling approach for the final vitrified waste form to ensure
compliance with the waste acceptance criteria of the IDF or another permitted disposal facility
and the land disposal restrictions listed in WAC 173-303-140. As depicted in Figure 6-1, the
WAP identifies assumptions, sample points, sampling methods and frequencies, and analytical
objectives.

6.2 WASTE FEED CHARACTERISTICS AND SAMPLING
6.2.1 Dangerous Waste Designations

Tank 241-S-109 has the dangerous waste designations listed in Table 6-1, per the SST Part A
Form 3 (DOE/RL-88-21).

Process knowledge, process history, pertinent literature on waste chemistry and tank history, and
analysis on the waste retrieved during Phase 1 and Phase 2 will be used to address the Dangerous
Waste Codes D001 (Ignitability), D002 (Corrosivity), and D003 (Reactivity) before transfer to
the DBVS to ensure characteristics associated with these waste codes do not exist in the waste
feed. Sections 6.2.4 and 6.2.5 discusses sampling frequency in greater detail.

6.2.2 Waste Physical Properties

The DBVS has been designed to receive waste that has the physical properties listed in Table 6-2
(RPP-17403). The waste will not contain a visible separate organic phase.
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Table 6-1. Dangerous Waste Designation and Sampling/Analysis Strategy (2 pages)

Waste Chemical/Characteristic Strategy
Code (40 CFR 268.40) Phase 1 Phase 2
Waste Vitrified Waste Feed Vitrified
Feed Waste Waste
D001 Ignitable Characteristic Waste N ! 2 2
D002 Corrosive Characteristic Waste N ! 2 2
D003 Reactive Characteristic Waste N ! 2 2
D004 Arsenic N N 2 3
D005 Barium N ~ 2 3
D006 Cadmium N N 2 ’
D007 Chromium (total) N N 2 3
D008 Lead N N 2 ’
D009 Mercury N N 2 3
D010 Selenium N N 2 3
DO11 Silver N N 2 ’
D018 Benzene N N 2 }
D019 Carbon Tetrachloride N ~ 2 3
D022 Chloroform N ~ 2 3
D028 1,2-Dichloroethane N ~ 2 3
D029 1,1-Dichlorethylene N ~ 2 3
D030 2.,4-Dinitrotoluene N N 2 3
D033 Hexachlorobutadiene \ ~ 2 3
D034 Hexachloroethane N N . }
D035 Methyl ethyl ketone N N : ’
D036 Nitrobenzene N ~ 2 3
D038 Pyridine N N : ’
D039 Tetrachloroethylene N v 2 3
D040 Trichloroethylene N ~ 2 3
D041 2,4,5-Trichlorophenol N N 2 3
D043 Vinyl chloride N v : 3
F0O01 Acetone
F002 Benzene
F003 n-Butyl alcohol
F004 Carbon disulfide
F005 Carbon Tetrachloride
Chlorobenzene
Cresol — mixed isomers
Cyclohexanone
o-Dichlorobenzene N N 2 3
Ethyl Acetate
Ethyl Benzene
Ethyl ether
Isobutyl alcohol
Methanol
Methylene chloride
Methyl ethyl ketone
Methyl isobutyl ketone
Nitrobenzene

6-2




o 0 9

10
11
12

14
15

DOE/ORP-2003-23, Rev. 1
May 2004

Table 6-1. Dangerous Waste Designation and Sampling/Analysis Strategy (2 pages)

Strategy

Pyridine

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1,2-Trichloro-1,2,2-
trifluoroethane

Trichloroethylene

Trichloromonofluoromethane

Xylenes — mixed isomers

WPO1

Persistent Dangerous Waste

WP02

Extremely Persistent Dangerous Waste

WTO1

Toxic Dangerous Waste

wf o B R
v »nf BB
v »nf BB
v »nf BB

WTO02

Extremely Toxic Dangerous Waste

! Analyze if exists in waste feed

? Analyze first waste feed tank

? Analyze first ten containers, then randomly
*Book designate per WAC 173-303-100(6)
* Book designate per WAC 173-303-100(5)

Table 6-2. Waste Feed Physical Properties

Property Value
Density 1.2 -1.3 g/ml (10.0 — 10.8 1b/gal)
Viscosity 10 cP Maximum at 25 °C (77 °F)

Percent Solids

<3%

6.2.3 Waste Feed Chemical and Radiochemical Properties

6.2.3.1 Saltcake Key Chemical and Radiological Contaminants.

The average concentrations of major constituents important for glass performance and key
contaminants in the Tank 241-S-109 saltcake waste are shown in Tables 6-3 and 6-4. The major
constituents listed in Table 6-3 are important to ensure proper glass processing and good glass
performance. The key contaminants indicated in Table 6-3, column 3, are important to ensure
compliance with LDRs listed in 40 CFR 268 and to determine the compliance with performance
assessment objectives. Concentrations have been normalized to 5 M sodium, the sodium
concentration in the expected feed to the bulk vitrification process. Note that not all of these
constituents will be present in the retrieval stream, since some of the solids (in particular the
metals and transuranics) have very low solubility and will mostly be left in the tank or removed
via a solids/liquid hydroclone seperator.

6-3
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. Chemical Constituents/LDR Contaminants in Average

Tank 241-S-109 Saltcake Waste

Constituent/ Average Saltcake Normalized to 5 M Na' Key Contaminants
Contaminant (ng/ml) Land Disposal
Restriction Level)
Aluminum 1300
Calcium 49
Chloride 270
Total Chromium 770 \ (0.75 mg/L TCLP)
Fluoride 110
Iron 270
Potassium 170
Manganese 8
Nickel 6 V2
Nitrite® 3000 V2
Nitrate’ 290000 V2
Lead 29 \V (0.75 mg/L TCLP)
Phosphate 5500
Silica 160
Sulfate 3700
Total Inorganic 11000
Carbon as CO;
Total Organic Carbon 320
Total Uranium 28 V2

'The composition is based on the saltcake portion of the Tank 241-S-109 Best Basis Inventory
(BBI12001), normalized to 5 M Na (115000 pg/ml)

2Not listed as an LDR contaminant

3 Destroyed or removed in the vitrification process

TCLP = Toxic Characteristic Leaching Procedure

6-4
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Table 6-4. Key Radionuclide Contaminants in
Average Tank 241-S-109 Saltcake Waste

Contaminant Average Saltca!(e N(.)rmalized to
5 M Na (uCi/ml)
TRU (total) 3.7x 107
Cesium-137 6.2x10°
Strontium-90 23x10°
Technetium-99 47x107
Cobalt-60 55x10°
Europium-154 2.5x107
Todine-129 9.1x 107

'The composition is based on the saltcake portion of the
Tank 241-S-109 Best Basis Inventory (BBI, 2001),
normalized to 5 M Na (115000 pg/ml)

6.2.3.2 Expected Concentrations of Retrieved Waste Streams

The composition of the waste retrieved during different phases of RD&D operations depends on
the relative amounts of interstitial liquid and the dissolution brine retrieved. The interstitial
liquid is the liquid phase that currently exists in the tank and contains the highly soluble
components including the bulk of the Cs-137. The composition of this liquid is constant and
established by analysis of saltwell grab samples. The dissolution brine is the liquid phase formed
as the solid saltcake is dissolved through the addition of water and is composed of the relatively
soluble components in the salt phase. The composition of the dissolution brine is established
through modeling and changes over the course of the retrieval process. The exact ratio of these
liquids retrieved in the different phases is not known but an approximate composition can be
established via a general understanding of the effects of dissolution on the waste.

Retrieval operations that attempt to remove cesium from Tank 241-S-109 and route it to the DST
system will focus on removing the interstitial liquid. These operations will maximize removal of
the liquor and minimize the addition of water that might create dissolution brine that will dilute
the liquor. The interstitial liquid concentrations for any contaminant that might end up in the
glass waste form (e.g., all contaminants other than NO, and NO; which are destroyed or removed
during vitrification) are bounded by the concentrations in the interstitial liquid.

The Phase 1 and Phase 2 retrieval operations will obtain an acceptable feed for the DBVS.
These retrieval phases will maximize the quantity of dissolution brine retrieved while
minimizing the incorporation of the interstitial liquid. This strategy will minimize the
concentration of all key contaminants other than NO, and NOj that are collected as the salt
dissolves but are destroyed or removed during vitrification. In all cases, the contaminant
concentrations of all key contaminants listed in Tables 6-3 and 6-4 (other than NO; and NO3)
will be lower than those in the interstitial liquid.

6-5
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6.2.3.3 Compositions of Interstitial Liquid and Dissolution Brine. Tables 6-5 and 6-6 show
the concentrations of key constituents/contaminants that are expected for the interstitial liquid
and the dissolution brine at three different points in the retrieval process. The brine and liquor
have been normalized to 5 M sodium. The interstitial liquid composition is based on grab
samples taken in the saltwell.

The dissolution brine compositions are based on the Environmental Simulation Program (ESP), a
chemical thermodynamic model, which used the Tank 241-S-109 Best Basis Inventory

(BBI 2001) as input. The contaminants F, NOs, PO4, SO4, CO3, and TOC (in the form of
oxalate) are present with sodium primarily in the soluble solids fraction. Sodium nitrate
(NaNO3) is the dominant solid and produces most of the solute in the dissolution brine. Because
sodium phosphate, sulfate, and carbonate are present in small quantity, they are entirely
dissolved early in the dissolution process, subsequently washing out of the waste. Sodium
fluoride and oxalate salts are also present in small quantity, but their dissolution is effectively
suppressed by the other salts until middle or late dissolution, so their concentrations rise later in
the process. Contaminants that do not dissolve in water are excluded from the dissolution brine,
as are contaminants that are present entirely in dissolved form in the original waste. The key
contaminants excluded because the solid forms have very low solubility in water are Al, Ca,
Cr(IT), Fe, Mn, Ni, Pb, Si, U, TRU, Sr-90, Co-60, and Eu-154. The key contaminants excluded
because they are present completely in dissolved form in the original waste are Cl, Cr(VI), K,
NO,, Cs-137, Tc-99, and 1-129.

6.2.3.4 Waste Acceptance Criteria

Other waste feed characteristics have a role in determining how the waste feed will be handled in
the DBVS, but do not represent limiting specifications that would prevent the tank waste from
being processed to generate the data necessary to determine if bulk vitrification is a viable
production process. As an RD&D facility, it is important to maintain the flexibility to accept and
test a wide range of feed compositions and to adequately challenge the process. Waste feed
variations can be accommodated through blending of the waste with chemical simulant,
adjusting waste loading, or through processing modifications. The limiting specifications for
waste feed from Tank 241-S-109 to the DBVS are:

1. Cesium concentration must be less than 0.05 Ci/L (on a 7 M sodium basis),
2. The average solids concentration must be less than 3%,

3. TRU concentration must be less than 100 nCi/g.
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Table 6-5. Key Chemical Constituents/Contaminants in Interstitial Liquid
and Dissolution Brine Fractions of Tank 241-S-109 Retrieval Stream

In Interstitial

In Dissolution Brine at 5 M Na (ug/ml)

Liquid
Contaminant | Normalized to | = puring Early During Middle During
SMNa Dissolution Dissolution Late Dissolution
(ng/ml)
Al 24000 Low Sol Low Sol Low Sol
Ca 25 Low Sol Low Sol Low Sol
Cl 5000 In Interstitial In Interstitial In Interstitial
Liquid Liquid Liquid
total Cr 4700 Cr III Low Sol Cr III Low Sol Cr III Low Sol
CrVIin Cr VI in Interstitial | Cr VI in
Interstitial Liquid Interstitial
Liquid Liquid
F 39 75 280 21
Fe 15 Low Sol Low Sol Low Sol
K 1200 In Interstitial In Interstitial In Interstitial
Liquid Liquid Liquid
Mn 3 Low Sol Low Sol Low Sol
Ni 4 Low Sol Low Sol Low Sol
NO, 45000 In Interstitial In Interstitial In Interstitial
Liquid Liquid Liquid
NO; 69000 186000 281000 301000
Pb 21 Low Sol Low Sol Low Sol
PO, 840 17000 3200 1100
Si 71 Low Sol Low Sol Low Sol
SO, 900 8000 5400 750
TIC as CO; 5100 34000 6200 2100
TOC 580 38 99 120
Total U 1 Low Sol Low Sol Low Sol

'The interstitial liquid composition is based on grab-samples taken in the saltwell. The
dissolution brine compositions are based on runs of the ESP code using the Tank 241-S-109
Best Basis Inventory (BBI, 2001) as input

Early dissolution: 1 part water has been added to 4 parts waste

Middle: 1 part water has been added to 1.6 parts waste

Late: 1 part water has been added to 1 part waste
Low Sol: Low solubility in water
In Interstitial Liquid: As modeled in ESP, not present in dissolution brine because 100% is in the

interstitial liquid

TIC: total inorganic carbon
TOC: total organic carbon

6-7
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Table 6-6. Key Radionuclide Contaminants in Interstitial Liquid and
Dissolution Brine Fractions of Tank 241-S-109 Retrieval Stream
In Interstitial In dissolution brine at 5 M Na (nCi/ml)
Liquid
Contaminant Normallze(li © | During Early | During Middle | During Late
S M Na Dissolution Dissolution Dissolution
(uCi/ml)
TRU (total) 7.6x10* Low Sol Low Sol Low Sol
Cesium-137 1.6 x 10? In Interstitial In Interstitial In Interstitial
Liquid Liquid Liquid
Strontium-90 1.4x10" Low Sol Low Sol Low Sol
Technetium-99 1.6x 107" In Interstitial In Interstitial In Interstitial
Liquid Liquid Liquid
Cobalt-60 2.0x 107 Low Sol Low Sol Low Sol
Europium-154 9.7x 107 Low Sol Low Sol Low Sol
Todine-129 3.1x 10 In Interstitial In Interstitial In Interstitial
Liquid Liquid Liquid

'"The interstitial liquid composition is based on grab-samples taken in the saltwell. The
dissolution brine compositions are based on runs of the ESP code using the Tank 241-S-109
Best Basis Inventory (BBI 2001) as input

Early dissolution: 1 part water has been added to 4 parts waste
Middle: 1 part water has been added to 1.6 parts waste

Late: 1 part water has been added to 1 part waste

Low Sol: Low solubility in water

In Interstitial Liquid: As modeled in ESP, not present in dissolution brine because 100% is in
the interstitial liquid

6.2.4 Waste Feed Verification

In the course of the RD&D test project, waste feed batches will be received from the

Tank 241-S-109 WRS to the waste receipt tanks. These waste feed batches will be sampled for
constituents in the assigned waste codes for SST waste. Sampling will determine if these
constituents are detectable in the waste feed and the vitrified treated waste will not be tested for
the undetected LDR constituents. Processing will not begin until either the results of material
analyses are received and reviewed, or a determination has been made that the existing analyses
are valid. If necessary, the test plan for that campaign will include procedures to prevent the
mixing of materials not suitable for processing. The analytical methods used for measuring
concentrations will follow the analytical methods listed in Table 3.3 of the Waste Treatment
Plant Waste Analysis Plan (24590-WTP-RPT-ENV-01-003) and the analytical methods listed in
Appendix D from the Regulatory Data Quality Objectives Optimization Report for the WTP
(24590-WTP-RPT-MGT-04-001). Additional sampling and analyses to support risk and
performance assessment activities may be conducted and will be defined in test plans, as
applicable. Waste feed verification is part of the testing protocol to verify presence of a
bounding waste envelope.

6-8
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The waste material composition as treated in the DBVS will represent the vitrification system
waste stream provided by the WTP during full-scale operation. To ensure that the range of waste
properties used during testing properly bounds the WTP waste properties, simulants will be
added as required.

6.2.5 Sampling Methods and Frequency

Sampling during Phase 1 will be performed at the WRS waste staging tank prior to transfer to the
DBVS waste receipt tank. The frequency of analysis of the waste during Phase 2 will be once
per full DBVS waste receipt tank, unless a determination has been made that existing waste
analyses are valid. Samples will be collected and analyzed consistent with the applicable
portions of Section 9.0 in the Regulatory Data Quality Objectives Optimization Report (24590-
WTP-RPT-MGT-04-001)(Appendix D), which consists of LDR and underlying hazardous
constituent analytical methods.

6.2.5.1 Treated Waste Sampling and LDR Compliance. The final vitrified waste will be
sampled to provide data for waste form qualification, risk assessment, performance assessment,
and regulatory compliance. The vitrified waste will be tested for waste constituents on the SST
Part A, which are LDR restricted for disposal in WAC 173-303-140 and 40 CFR 268.40. The
constituents analyzed for are based on documented process knowledge, analysis of the waste
feed, and are reasonably expected to be present in the final waste form. A composited vitrified
waste core sample will be analyzed for the dangerous waste constituents that were detected in the
tank waste feed to determine compliance with LDR requirements. The frequency of sampling
the treated waste will be once per vitrified container of waste for an initial 10-sample set, after
which random sampling will take place, as agreed to in the final test matrix.

Table 6-7 lists some of the physical properties that the treated waste will be analyzed for in order
to determine waste form qualifications.

6.3 SECONDARY WASTE STREAMS

A variety of secondary wastes will be generated during DBVS operations. This section covers
general requirements for management of expected secondary wastes.

6.3.1 Secondary Liquid Waste

Secondary liquid waste streams will be stored at the Test and Demonstration Facility area in
portable tanks, prior to being disposed at the 200 Area ETF. Therefore, waste will be
characterized in accordance with the waste characterization requirements specified in Section 3
of the Hanford Site Liquid Waste Acceptance Criteria (HNF-3172). The sampling frequency
will initially be once per tank. The long-term sampling frequency will be determined by the
results of initial testing. The secondary liquid waste will be sampled with an appropriate
sampler.
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Table 6-7. Physical Properties Sampling and Analysis'

using at least a seven day vapor
hydration test run at 200 °C

Property Requirement Citation
Glass alteration rate shall be less than ASTM WK&84, Test Method for Measuring
2 .7, .
Vapor Hydration Test 50 grams/(m”-day) when measured Waste Glass Durability by Vapor Hydration

Test.

Mean compressive strength of the
waste form shall be at least 3.45E6 Pa
and not less than 75% of the initial
compressive strength

ASTM C39/C39M-01, Standard Test Methods
Jfor Compressive Strength Specimens

Compressive Strength
after subjecting the
samples to conditions
noted:

Thermal Degradation - Thirty thermal
cycles between a high of 60° C and a
low of -40° C

ASTM B553-79, Test Method for Thermal
Cycling of Electroplated Plastics

Biodegradation - No evidence of
culture growth when representative
samples are tested

ASTM G21-96, Standard Practice for
Determining Resistance of Synthetic Polymeric
Materials to Fungi, and ASTM G22-76,
Standard Practice for Determining Resistance
of Plastics to Bacteria

Compression Testing

Each fully loaded package shall be able
to withstand a compression load of
50,000 kg with the seal remaining
intact

Integrated Disposal Facility Waste Acceptance
Criteria

! Not all tests will be performed on all treated waste. Results from simulant tests may be used where applicable.

6.3.2 Secondary Solid Waste

A wide variety of solid and semisolid wastes will be generated during DBVS operation. Waste
streams include, but are not limited to, waste material residues in receipt and holding tanks,
collected air pollution control equipment dusts/sludges, discarded protective equipment, and
discarded samples taken during testing. These materials will be properly designated and
packaged per HNF-EP-0063 and managed at the appropriate TSD unit in accordance with the
unit’s waste acceptance criteria.

Solid waste streams that are designated as dangerous or mixed waste will be transferred to a
Hanford Site TSD unit in accordance with the current Hanford Site Solid Waste Acceptance
Criteria (HNF-EP-0063) and the waste acceptance criteria of the receiving TSD unit. The waste
will meet the acceptance criteria as outlined in HNF-EP-0063 as well as the receiving TSD unit
acceptance criteria. Process knowledge will be used to better identify the final disposal method.

6.4

OFFGAS TREATMENT SYSTEM

The main offgas treatment system exhaust will be monitored continuously for radionuclides
contributing greater than 0.1 mrem/year using a record sample collection system. The offgas
treatment system will also be continuously monitored for criteria pollutants (i.e., particulate

matter, CO, NOy, SOy).

6-10
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6.5 QUALITY ASSURANCE AND QUALITY CONTROL
6.5.1 General

This Quality Assurance (QA) and Quality Control (QC) section is prepared to support sampling
and analysis to be implemented for DBVS operations. It will be used to support verification and
characterization of the waste feed, treated waste form and the characterization of secondary
waste streams.

6.5.1.1 The QA/QC program ensures that an activity or project meets a required quality
standard. QA is associated with recordkeeping, tracking, audits and assessments, and involves
determining the desired level of quality and setting limits in advance. The analytical methods
and associated QA/QC for the constituents of concern and for supplemental analytes identified in
24590-WTP-RPT-MGT-04-001, Regulatory Data Quality Objectives Optimization Report, will
be imposed on waste feed samples. The laboratory(s) selected to do the analyses will have QA
plans approved by Ecology prior to waste sample receipt and performing the selected analytical
methods.

6.5.1.2 Chain-of-Custody. Chain-of-custody forms are used to document the possession of
samples from the time they are collected through completion of laboratory analysis. The
following information will be recorded for samples of waste, treatment residuals, and secondary
wastes:

e The type of waste collected

e Names and signatures of sampling personnel

e Sample number, date and time of collection, and designation (e.g., grab, core)

e Names and signatures of persons involved in transferring and analyzing samples

e Ifapplicable, the shipping number (air bill number) for samples shipped to off-site
laboratories

e Analyses to be performed.
6.5.2 Trip Blanks and Equipment Blanks

The trip blank will be a water sample carried during the sample collection activities to ensure
that contamination is not occurring during the different steps of sample collection and
transportation to the laboratory. The equipment blank is a sample of analyte-free water used to
rinse the sampling equipment. It is used to document the adequate decontamination of sampling
equipment. Decontamination will be performed if disposable sampling equipment cannot be
used. Analysis for the trip blank and equipment blank will be the same analytical tests
performed for the specified procedures.

6.5.3 Duplicate Samples

The duplicate sample is a second aliquot of the collected sample and is used to determine method
precision. The relative percent difference of the two samples is calculated by first obtaining the
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difference of the two samples, dividing the difference by the average of the two samples, and
finally multiplying by 100.

6.5.4 Matrix Spike and Matrix Spike Duplicate Samples

The matrix spike and matrix spike duplicate (MS/MSD) samples are QC samples spiked with
known quantities of analytes. MS/MSD samples ensure that the analysis is testing for the
specific analytes. Precision of a given sample can be calculated by the relative percent
difference between the analytical results for the MS/MSD samples.

6-12
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Figure 6-1. Flow Diagram for DBVS Waste Analysis Plan

WRS

Offgas Treatment System

No requirements under the application.

e Under Permit Application in
Accordance with the Clean Air
Act Amendments of 1990

o Continuously monitoring for
NOy, SOy, CO, and particulates

Assumptions:

o Testing in on-site laboratories using EPA protocols.

e Dangerous Waste Codes D001, D002, and D003 for Feed Waste will be
addressed by a combination of Process Knowledge and analysis for the first

transfer to the waste staging tank.

e Process Knowledge will be sufficient for WAC 173-303-600 compatibility.

Waste Feed

Treated Waste

Secondary Liquid Effluent

Solid Secondary Waste

- Purpose of Feed Sampling
Process Control
Land Disposal Requirements

- Sampling Point
Phase 1: WRS
Phase 2: A yet-to-be-determined
point at the waste receipt tanks

- Sampling Method
Grab, In-line measurement

- Sampling Frequency
Phase 1: initial waste transfer
Phase 2: For each full waste receipt
tank

- Analytical Methods will Measure
Physical ~ — See Table 6-7
Chemical — See Appendix D
Radiological — Alpha, beta, gamma

-Purpose of Waste Sampling
-Waste form qualification
-Risk Assessment
-Performance Assessment
-Land Disposal Requirements
-Sampling Point
Waste Package
- Sampling Method
Core sample
-Sampling Frequency
Once per campaign for the initial
10 boxes; subsequent frequency
to be negotiated with Ecology
-Analytical Methods
See Appendix D

- Purpose of Waste Sampling
Meet the ETF waste acceptance
criteria

- Sampling Point
A yet to be determined point at
the effluent holding tanks

- Sampling Method
Grab Samplers

- Sampling Frequency
Every tanker truck load during
start-up (3 batches, then random
sampling — to be negotiated with
ETF agent)

- Analytical Methods will Measure
Compliance with HNF-3172
(Approach consistent with
242-Evaporator waste
acceptance by ETF)

- Purpose of Waste Sampling
Meet the waste acceptance criteria
of disposal facility
- Sampling Point
Process knowledge - NA
- Sampling Method
NA
- Sampling Frequency
NA
- Analytical Methods will Measure
Chemical — Process Knowledge is
sufficient
Radiological — Metering

[ "A9Y “€T-€007-d40/A0d
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Analytical Methods
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The analytical methods and the target minimum reportable quantity (MR ranges are indicated in Table
9-1 through Table 9-8.

Table 8-3, Methods and Target MROQ Range for Semivolatiles

S T analytical | SUermeie [ Sadee
oase | Comomd | Ao | i | R |
100-00-5 p-Mittochlorobenzene 3VO0A 3270C 0.25-5.00 1.50-5.00
140-25-4  |1,4-Dinitrobenzene SVOA 8270 0,25-25.00 1.50-5.00
106-46-7 1,4-Dichlorobenzene ™ SVOAMNVOA  [BI7OC or 82608 0.25- 1,00 0,50-5.00
108-95-2 Phencl §VOA B270C 0.25-20.00 1.50-5.00
110-86-1 Pyridine ™ EVOAVOA |8270C or 32608 0.25.1.00 1.50-5.00
120-82-1 1,2.4-Tricklorobenzene & SVOAVOA  |BZHK or 82508 0.25-1.00 0.50-5.00
120-83-2 2,4-Dichlorophenal =% SVOA B27C = -
122-39-4 ~,N-Diphenylemine SVOA B270C 0.25-3.00 1.50-5.00
126-73-8 Tributyl phosphate SYOA 82700 0.25-5.00 1.50-5.00
128-37-0 iﬁ'ﬁfﬁfﬂﬁ““’l)*" svon sz 0.25-15.00 1.50-5.00
50-32-8 Benzo{a)pyrene SVOA §270C 0.25-5.00 1.50-5.00
33.70-3 Dibenz[a.h]anthracens SYOA 82700 0.25-5.00 1.50-5.00 ™
541-73-1 1,3-Dichlorobenzenc ™ SVOAYOA [8270C or 82008 0.25-1.00 0.50-5.00
159-50-7 4-Chlora-3-methylpheno! ™™ |svoa 8270C -
617134 [Nt acid, propy! ester'™ SVOANVDA [8270C or 82608 0.25-1.00 2.00-5.00
62750 |[NNiroso N N-dimethylamine g, g270C 0.25-6.00 1.50-5.00
167-72-1 Hexachloroethans ™ ! SVOANVOA |8270C & 5260B -
22-68-8 ?ggt;%l"m“mb“m“e SVOA 82700 0.25-5,00 1,50-5.00
27-68-3 Hexachlorpbutadiene ™ SYOAMNDA [R270C or §260B $.25-1.00 0.50-5.00
87-86-5 Pentachlorephenol SVOA 82700 0.25-35.00 1.50-5.00
88-85-7 sec-Butyl-4 6-dinitraphenal g, 82T0C 0.25.6.00 1.50-5.00
{Drinoseb)
02-52-4 1,1"-Biphenyl 8Y3A B2HIC 025.5.00 1.50-5.00
95-50-1 1,2-Dichlorabenzene ™ SYOA/VOA [8270C or 82608 0.25-1.00 0.50-5.00
ag-86-2 Acetophenone SVOA 8230 0.25-5.00 1.50-5.00
98-95-3 Nitrobenzene SVOA g2200 0.25-5.00 1.50-5.00

I Prep methods include SW-E46 Methods 3320C and 35 10T far the Superate and Methods 1540C and 35308 for the sludpe. The Performence

Based Measurement Sydtem should be applied as sppropriats for these methods, adivsting for minor modifications required o safely handtbe high-
Tevel wastc semnplcs.

- Thest ahalytes can be determined Lsing either the semivolatile or the volatile methed. Hexachtorosthane is usually included For analyais with
both the semiveletile and volatite methad,

. Hexashlorocthane, 2,4-dichlorophenal, -¢hilore-3-methylphenol are not RIMO analytes, however, they ave ineluded in the list sinee they are

currently COCs, (—) There has been ne method demanstration work perfarmed on these analytes.

" These analytes wiera identified in Tuhle G-2. They will be required during the aalysis of regulatary sampliance mples,
'®. For el enalyles, EQLs < target MR provided, except for benzwa¥yyrent und o ibenz[a,hjunthracene where MBLs < target MRCS.

D-1
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Table 9-3, Methods and Target MR Range for Volatiles

D-2

. i ernate Sludee -
[ CASH Compsund Am,lysns ' . i;:‘:::::;a,! Ti:gér '\c[RQ i T-hrsg:t'._j::mq
) _ = M Raiige (mg/L} Range (mg/kz)
100-41-4 Ethyl benzene VoA B260B 0.10-1.00 0.25-1.00
100-42-5 Styrene YOA 82608 0.10-1.030 r25-1.00
10061-01-5  |eis-1,3-Dichlotopropene V(A 82608 0.14-1.00 3.23-1.00
10061-02-6  |trans-1,3-Dichiaropropene VOA 2608 0.10-1.00 0.25-1.00
106-354 3-Hepianone VOA TIB 310-1.00 £25-850 |
106-42-3 p-Xylene & m-Xylene VOA 22608 0.10-1.00 0.25-1.00
106-93-4 Ethylene dibromide ™ VOA 82608 0.10-1.00 0.25-1.00
106-37-8 Butane VOA 82608 0.10-1.40 0.25-1.06
106-99-0 1,3-Butadiepe VoA R260B 0.10-1.0G 0325-1.00
107-02-8 Acrolein VOA $260H 0.10-1.08 325.1.00
107-03-1 3-Chloropropene YOA 82608 0.10-1.00 0.25-1.00
107-06-2 1,2-Diichlorgethane VOA B2608 0,10-1.00 0.325-1,00
107-12-0 Fropionitrile VOA 81508 0,10-1.00 0.25-2 00
107-13-1 Acrylonitrile VoA B250R 0.10-2.00 0.25.1.00
107-87-9 Z-Pentanone YOA 22608 0.10-5.00 ¢.23-1.00
108-10-1 4-Methyl-2-pentanone YO B2605 0.10-1.00 0.25-1.00
168-38-3 m-Xylene (sec 106-42-3) WOA B2608 0.10-1.00 0251 00
108-87-2 Mathylcyclohexans VoA 21608 0.10-1.00 025100
108-83-3 Toluene VoA 32608 0.10-1.00 1.25-1,00
108-50-7 Chiorobenzens V0A BAtIR 0.10-1.00 0.25-1.00
'lﬂ_ﬂ—%—l Cyclobexanone YOA B250A 0.10-1.00 0.25-2 00
109-660  m-Pentane VoA E2608 0.10-1.00 023100
109-99-9 Tetrahydrofuran YOA 22608 0.10-1.00 0.25-1.00
L10-12-3 5-Methyl-2-hexanons VOA 82608 0.10-1.00 0.25-1.00
118434 2-Heptanone YOA R2608 0.10-1.00 0.25-1.00
110-54-3 n-Hexane ¥OA 32608 G.10-1.00 025-1.00 )
110-82.7  Cyclohexane VOA 32608 0.10-1.00 0.25-1.00
110-83-8 Cyclohexens VOA 82600 0.10-1.00 025-1.00
111-65-9 n-Octane voA 22608 0.10-1.00 0.25-1.00
i171-84-2 n-Monane VOA 42605 0.10-1.00 0.25-1.00
123-19-3 4-Heptanone VOA 82008 0.10-1.00 0.25.1.00
123-38-6 n-Prapionaldehyde NOR AAGOE 0.10-1.060 025850
1123-86-4  ,Acetic acid p-butyl eater VoA 22608 0.10-1.00 0.25-1.00
123911 1.4-Dicxane VOA $260B (0.10-1.00 0.25-500
126-98-7 2-Methyl-2-propenenitrile VOA B2G0R 0.10-1.00 0235100
[127-184 1,1,2,2.Terrachloroethene VOA R2608 010-1.00 | 0.251.00
_l_dl—‘?E-lS Acetic aeid ethyl ester VOA 32600 0.10-1.00 0.25-1.00
142-82-5  |a-Heptane i VOA 82608 0.10-1.00 0.25.2.00
257923 Cyclopentane V04 52608 0.10-1.00 0.25-1.00
4170-30-3  |2-Butenaldehyde (2-Butenal)  |voa B2608 0.10-1.00 025100 |
56-23-5 Carbon tetrachloride VoA R260B 0.10-1.00 0.25-1.00
563-80-4  [3-Methyl-2-buianone VoA RIDE 0.10-1.00 0.25-1.00
Page o9
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r Volatiles

' : " Superozte Slud;
CASH Compound Soalysis | AMU | pCMRg | Targel MR
A : : Rabpe'impfl).. ; -Ronpe [melke)

591-7%-6 2-Hexanone VOA 82608 i  0.10-1.00 0.25-1.00
84-17-% Etliyl aleohol YIkA, F260R 0.10-1.90 0.50-500
67-56-1 Methy] alcohal VOA 82508 010-1.60 | 0.50-5.00
&7.63.0 1-Piopyl alcohol (Isopropanol)  |voA £760B 0.10-1.00 l\ 2.25-5.00
£7-64-1 2-Propanens {Acctone) VO 32608 0.10-2.00 {1.25-5.00
67-66-3 Chloroform ™ VO 82600 0.10-1.00 0.25-1.00
67-72-1 Hexachloroethane -5 @ VOA/SVOA |82608 £ 5270C ._

71-23.8 o-Propyl alcahol {1-propanal)  {woA 82508 0.10-1.60 0.50-5.00
71-36-3 n-Butyl alcohol VOA 82608 0.25-1.00 0.50-5.00 ¢
71-43.2 Benzene VOA 82608 0.10-1.00 0.25-1.00
71.55.6 1,1,1-Trichloroethane oA B260B 0.10-1.00 0.25-L.00
74.83.9 Bromomethane VoA 82608 0.10-1.00 0.25-1.00 |
74-87-3 Chloromethane YOA BI60B (0.10-1.00 0.25-1.00
73-00-3 Chlgroethane VoA RIE0B 0.10-1.00 0.25-1.00
75014 1-Chloreethens YOA B250B 0.10-1.00 .25-1.00
75-05-8 'Acetanitrile R 0.10-1 00 025850
75.09-2 f;f;’:i‘ég_mm“ (methylene 1., £260R 0.10-1.00 0.25-1.00
75-15-8 Carbon disulfide VO [B260n {1.10-1.0¢ 0.25-1.00
75-21-8  {Oxirane VoA [s2608 0.10-1.00 | 025500
75-34-1 [1,1-Dichloroethane voa {BIECE 0.10-1.03 | 025180
75-35-4  |1,1-Dichloroethene vOA #2608 T erw-i00 | 025100
75434  [Dichloroflucromethane VOA B260B 0.10-1.00 0.25-1.00
75456 Chloredifluoromethane VOA £2608 0.10-1.00 0.25-1.00
75-635-0 2-Methyl-2.propancl VOA 22608 0.10-1.00 .25-5.00
!75459—4 Tochloreflueromethane VA gaein 0.10-1.40 0.25-5.00
f’?ﬁ—? 1-8 Dichlorodifiuaromethane VoA B2608 $.10-1.00 0.25-1.00
76131 tljﬁié‘e"fg:'l'l’z‘ VoA 52608 0.10-1.00 025100 ¢
76-14-2 Lii‘;:fg;;:ﬂ‘e” VoA 32608 0.10-1.00 0.25- 1.00‘—’
|73-87-5 1,2-Dichloropropane VoA |szeo0m 0.10-1.00 0.25-1.00
‘78—9}2 ‘Ez'f‘;g:glﬁ’)’“pﬂ #lcohol VoA 82608 0.25-1.00 0.50-5.00
78-93-3 2-Butanone VA 82608 | 00100 0.25-5.00
79-00-5 1.1,2-Tricilorocthane VA B260R 0.10-1.00 0.25-1.00
79-01-6 1,1,2-Trichoroethylene VO& BIO0R 0.10-1.00 0.335-1.00 —
]39-34_5 1,1,2, 3 Tetrachloroethane VoA 22608 0.10-1.60 0.25-1.00
835-47-6 o-Xylene VOA §2608 0.10-1.00 0.25.1.00
94-22-0 3-Pentanonc VoA 82608 0.10-1.00 0.25-1.00

L Prap methods inclade SW-846 Methods 5031 and SO20R for the supernate und Methods 5021, 5035, and 30208 for the sludge, The

Petforenance Buged Measumment System should be epplicd as appropriate to these methods, adjusting for minar mod iBeations regquired to safely
handle high-level waste samples,

¥ Hexachloroethene is not s RTKGO analyie, however, it ig inclded i the list singe it &s qurrently a constibent of concern. {—} Theve has been

oo method demonstration work pertormed on this anzlyte.

1*L Hexachlorosthene is usuafly ineladed for analysis with both the semivolatile and volatile method.
. These analytes wert idencificd in Table 3-2. They witl be roquited during the anzlysis of Tepulatony compliance syinpies

D-3
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Table 9-5. Methuds and Target MRQ Range for PCEs

' : ' te Sludes
CAS#" |7 Compound® | Analysis ‘;;;E::ﬁﬂ Ti:"g:?r;:RQ Tar'getdﬁmq
. gan o0 g Ranpe(mg/l) | Raoge (mprke)
11096-82-5  (Aroclor-1260 PCE BOR2 0.025-0.05 0.10-0.25
11087-69-5 |Aroclor-1254 PCE §082 002350405 010025
11304-28-2  |Aroclor-1221 BCE 8082 0.023-0.05 .10-0.25
11141-16-5 |Aroclor-1232 PCH 8082 0.025-0.05 0.10-025
12672-29-6  |Aroclor-1243 pCH 8082 0,025-0.05 0.10-0.35
12674-11-2  |Aroclor-1016 PCB 3082 0.025-0.05 0.10-0.25
53469-21-9 |Aroclor-1242 PCH H0R2 0.025-0.05 0.10-025

7 Prep tethods include 5W 846 Methods 315340 and 3510C for supemate and Methods 3340C and 15508 for sludge. The Performance Based
Meagyemrent System should be applied a5 appropriale 10 these methods, adjusting for minor modifications reguired to gafely handle high-fevel

waste samples.

1. These analyres were identifed in Table 9-2. They will be requirct during the analysis of regulatory complianee sanmlcs.

Tah]e 9-6. Melhuds and Target MR Range for Pesticides

Superiiate. Sludge -
- Compoand Analy:m :{’;H;:;:] _-'Tar,g:t MRQ' - Target IEIRQ- )
o T : . Rangé(mg/ll} ! Range (mpkg) -
112-74-1  |Hexachlorobenzens'™ Pevticides 80814 £.05-0.07 0.01-0.07
2234-13-1  |Oetachloronaphthalene Posticides  |30814 0.05-0,07 —
1321-64-8  [Pentachloronaghthalene ! Pesticides B0giA 0.05-2.00 -
1335-87-t  |Hexachloronaphthalene © Pesticides  [8D8EA
1333-88-2  |Tetrachloronaphibalene © Pesticides  [BOBLA 0.05-2.00 0.05-0.07
1309_00.2 Aldrin Festicides  |3081A 0.025-0.05 0.05-0.07
319-84-5 alpha-BHC Pesticides #0814 0.025-0.03 0.05-0.67
319.85-7 heta-BHC Pesticides  [W031A 0.025-0,03 0.05-0.07
465-73-6  Msodrin Festicides  [3081A 0.05-0.5 0.01-0.07
58-89-0 Gemma-BHC {Lindane) Pesticides  [S081A ¢.023-0.05 0.05-0.07
60-57-1 Dieldrin Pesticides SOB1A 0.05-0.07 3.01-0.07
{72-20-8 Erdrin Pesticides g081A 0.05-0.07 0.01-0.07
76-44.-8 Heptachlor™ Pesticides  |ROR1A 0025093 0.05-0.07
8001-35-2 [Toxaphene Pegticides (8081 a 0.05-8.07 0.10-0.50

W Prep methods inelnde SW-346 Methods 3540C and 3510C for supemate and Methnds 3540C and 35508 for sludge. The Performance Based
Vlansvrernent Systen should be applied as appropriate to thase methods, adiusting tor mines modificatians required o afely handle high-level

waste sarmplas.

™. These analytes were identified in Table -2, They will be required during the analysis of regulstory compliance samples,

=L Hylowax 1014 {CAS# 126]16.36-1} conteins the congener ruixtures of penta-, hexa-, end tera-polychlorinated naphthalenes. The anatysis of
these compounds is dzpendent on standerds availability. The method demonstration was performed on supemate simulant and waste using
Halowax 1013 [CAS#: |2616-35-2], which containg the congener mixhires af penta-, tetra-, and bri- polychlorinatsd naphtfialenes. {—3}

Reporting limits have: not been established for thig anolyte

D-4
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. . Supernate ) Sludge
CAS# . . Compound Annlysis ';;i’:?:dca} Target M]’l.Q-l Tn.rget I'gf[RQ |
L . : Range (mg/1.)". | Range (mg/g)™
144-62-7 Crxalic acid Organic Arid |B0Se (1C) 4000-5500 2000-3500
64-15-6 Formic acid Orgamic ACid 9036 (C) 6500.8000 2000-3500 |
64-19-7 Acetic acid Organie Acid 19056 {IC) G500-RO00 20003500
79-10-7 2-Propenoic acid Organic Asid |9056 ([C) 6500-3000 S008-6500

“- Tha preparation for thees sarmprles in supernate is incloded m SW-B46 Method P56 and for the sludgs were included in EFA Method 300.0

an A8TM Wothed DIGRT-ES, The Performancs Based Mepsuromment Syetem should be epplicd & sppropriate w0 thess methads, sdjusing for
minar madificaiions requited to safely handle high-leve] waste sarples.

" These reporting limits are greater than 1000, however, they ere still sathin mits that support data oeeds for these snalytes.

IC- Ipn Chrarmatography

Table 9-8. Methods and Target MR(Q Range for Inorpanics and Metals

D-5

S P S Amalrtical - - Target MRQ Range . |7 Target MR Range

1 |compouia © | Rt By ] e gy
7440224 jag® GOV0B o (T161) 20-75 or {0.8-2.0) 25.0-80.0
7420.90-5  |al 50108 20.0-45.0 70.G-600
7440-38-2  [As'? 6010 or (7D604) 10.0-15.0 or (0.6-2.0) 175-230 o {6.0-10.0)
74401-39-3  [Bg'D 60105 0.55.1.75 6.00-25.0
7440417 [Re™ jm oE 0.035.0.25 1.50-5.00
7440439  |ca™ 60tgE 1.75-2.50 10.0-25.0
744(-48-4  [Ca 60108 2.50-5.00 i 9.00-35.0
440473 [Cr SOL0R 0.75.8.5¢ 25.0-110
7440-50-8  |Cu'™® 50108 2.00-8.50 40.-75.0
7439-89-6 |fe 60100 2.00-20.0 100-200
7439932 L] £0109 1.50-10.0 35.0-150
7439-95-¢  |Mg §010B 9,50-30.0 150-400
743996-5 [Mn 0108 0.55-1.75 1.00-15.0
7439987 Mo 0105 100-15.0 40.6-1510
7440-231-5  [Na 6010K 60.0-250 600-730
7440020 [Ni O 50108 6.50-15.0 45.0-100
7723-14-0 P 0108 15.0-80.0 200-250
7439-92-1 [pp™@ 60108 15.0-45.0 100-440
7440-16-6 |Rh(1CP-MS)®  [an20 15.0-20.0 0.25-10.00
7704-319 |8 6010R $0.0-75 00 150-300
7440-36-0  |Sp'7 £0108 15.0-20.0 210-250
7782-49-2  i8e™ 60108 or {7740) 20.0-30.0 or (2.5-5.0) 175-4 or (26-500
7440-31-5  |Sn 60108 60.0-100 250-2300%
7440-25-7  |Ta (ICP-MSI®  |s020 025500 550-15.0
7440-250  TI™ 60108 550-15.0 175-200
7440-61-1 (U £010B 250.525 1800-3200%
Fdd0-62-2  [v f0N0B 2.50-5.00 23.0-50.0
7440-33-T0 W 6010 7.00-125 1251100
7440-655 ¥ EHOE 1.00-6.00 7.00-100
T440-66-6 |ZaD SO0 3.50-5.50 15.0-100 _
44677 | Zr 60108 R 250-125 15.0-550 _
7438976 |Hg"" 4T or (T4T1A) 0.025-1.00 {0.10-3.30}
57-12-5 CH SALOBA0NS or 90124 2.50-10.00 0.50-3.50
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Table 9-8. Methods and Target MR Range for Inorganics and Metals

C AS# C_umpul}n a4 ‘;[ﬂ:;(g::icgl Tar‘gﬂ{l;l];lﬁllangf.“_ |- Tsrget MRQ Range N
7664-417  [NH3 ;“;;‘jj‘;‘;‘f“*m 0.08-15.0 0.75-3.50
= pH™ Std Metiod o il
16984 4%-8 |Fluoride 9055 ™ 150-500 2.50-25.0
16887-00-6 |Chloride 9056 ! 100-500 250250 |
14797-65-0  Mitrite 5056 2600-10200 ™ 2.50-500
24959-67-9 |Bromide 9054 ! 150-500 2.50-25.0
14797-55-8 INitrate 9056 ) 2600-10000 250500
14265-44-2 |[Phosphate 9055 J 150-500 2.50-50.0
14808-79-8 |Sulfate 9056 ] 150-500 25.0-50.0

T Frep methods include SW-846 Mathods J010A, J005A, and 3913 for the supemate and Methods 10508 and 3013 for the studge. Fusion was
aigo used in the methods demonsieation for metals preparalion. The Performance Based Measurement System should be applied 25 appropriate to
thege methods, adjusting for minor modifications required 1 gafely handte high-level waste samples.
. Although the ICP-AES methodology {60108) can be applied to the determication of thodiu and wentalim, te JCP-MS technique (60200 has
been demonsirated o achigve Teporting limits that betier support datm neads.
=l These reponting limits are greater than 1000, howeaver, they are still within limits that support data needs for these analyics.

‘8. These anel ytes were identified in Tabls 9-2, They will be required during the analysis of regulatory compliance samples.

. Prep metheds for the norgznic anions were SW-346 Method 9036 for the supemate mmd ERA Method 300.0 and ASTM Method DAGZT-ES5 for

the slsdze.

{ ) ~Target MB3 ranges given in parentheses correspond 10 the methods given in parentheses.

9.8.4

Analytical Method Guidelines

Per the puidelines established using the PEMS and safe handling procedures required to address ATARA
concepts, sample sizes may be reduced from those recommended in SW-846. The adjustiments to the
samples sizes applied 1o the SW-346 methods and the appropriate scaling of reagents is not considered a
modification or a deviation from SW-846. The sample size reduction is typical for the analysis of
radiozctive samples to ensure safety. The sclection of acids, solvents, and surropetes may alse be
adjusted to address matrix interferences and are within the PBMS guidelines. Minor modifications to
SW-846 methods are discussed in Table 9-9 and Table 9-i1),

Tahle 9-9. SW-B46 Guidelines and Handling Hanford Tank Waste

1 "SW:-B46 Methods Guideliges. -

. |iProcedures for Performing Anibysis i Hanford Tank Waste . . -

SW-846 provides

recommendations for sampie
sizes applied 0 each method.

Sample size reduction, the asspriated scaling of reagents, and the
gelection of container sizes applied during sample preparation are
not considered deviations from SW-846. This is requited to ensure
safe handling of the radioactive samples and minimize waste

generation.

In some methods, SW-846
describes specific containers or
vessels for application of the
method and means for
transfemring materials (for
example, pouring).

e ———

In cases where the container type may impact ability to safely

handle a radicactive sample or where the sample matrix may be
affected by the container material, a different container type may

e specified for safe handling in laboratory procedures.

Procedures may require minor adjustments for safety {for example,
using 4 syringe to transfer the sample tather than pouring the
sample). These are considered miner modifications.

SW-844 provides recommended
wavelengths for [CP-AES and
alternate isotopes for ICP-MS

Adjustments to wavelengths for ICP-AES and selection of
alternate isoctopes for ICP-MS are not considered deviations from

SW-846. This is required to address complex matrix interferences
and improve analyiical geouragy.

D-6
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Tahble 9-10, Summary of Method Modifications

Apatyfes. . Determinative | Preparation Modifleations @ . 70 T
If matrix interferences affiect the recoverisg
of the SW-846 recommended swrogates,

3520C, 3510C, 35400, additional surrogates may be added to the
SVOA LAY 3550B method surrogate List for the 3270C analysis,
If necessary, this should be included iz the
| TSAPs.
5021, 50308, 3021, R
VOA R26 0B 5035, SO30B Minor
PCB | Bogz 3540C, 3510C, 3550B | Mimor ™
Besticides B0B1A 3540C, 3510C, 35508 { Minor ¥
Organic acid salfs are not included in the
SW-846 9058 method; bowever, the IC
9055 tachnigue and column selection can be
adjusted to determine these analytes and to
reduce interferences fron: the anions and
Organic Acids acid salts present in the tank wasts,
and Inorganic L) EPA Method 300.0 EPA Method 300.0 is not an SW-846
Anions (EPA, 1989) method.
ASTM D3987-85 is not an SW-846 method.
g:ag cgtigf; 0250(; 59:1193 An ultrasonds bath rath_er than sljﬂktr may b
: applied tc the preparation of solids if this
waste with water facilitates proper extraction.
J0LDA, 30004, 3015, Heat source abternatives (for sxample,
Metals 60108 30508, 3015 heating block) and soivent selection may be
{ICP-AES) {Note: acid digestion adjusted based on matyix interferences and
8020 methods generally safe sarople handling practices. See Table
(ICP-MS) preferred over fusion) 9-8.
Silver 7761 (AA) Not an SW-B46 method. The modified
. ASTM D45(03-86 (1998) | ASTM method uses KOH, which supparts 2
Arsenic 70604 (AA) | Tyissolution of solid broader analyte list, rather than lithinm
Selenivm 7740 (AA) waste by fusion etaborate. ASTM methods are recognized
] by EPA as equivalent standards.
T4I0A .
Mercury 7471 A NA Minor
. . 00t 0B/9014 Selection of distillation apparats may be
e 90124 Bl adjusted to safely perform distillation.
SM-4500- SM-4500-NH3-F (Standard Mecthod, 1992}
NH3-F NA is not an SW-546 method, but is considered
Ammonia - NH; equivalent by EPA. ]
EPA Method NA EFA Method 350.3 (EPA, 1989) is not an
i50.3 3W-846 method.
Application of laboratory standard pH
oH Standard NA measurement techniques are congiderad
Methad equivalent by EPA and can be applied to this

determmpation,

N& - not applicable.  The prepamation procedure for tese analytes is ineleded in the deteeminateye method .
A - aromic absorption specirometry
™ . The Perfarmance Basad Meusurement System should be epplied as appropriace to these methods, adjusting far minar modilications required
6 galely handle high-level wasts samples, See also the discussion it Tabis 929
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9.8.5 Analytical Quality Control Parameters
The QT parameters in Table 9-11 have been provided with input from a performance assessment of
method evaluatiom and demonstration activities. These performance criteria apply for the analytes and

methods described in Table 8.3 {hrovgh Table 9-8.

Table 9 11, Qua]ity Control Parameters for SW-846 Methods

o ’ QC Acceptance Criteria B

. Analytes Method "~ | Lcs % Splke% | MSD/Dup Replicate

3 _ | Recovery RecovEry - BRI Yo RED-
Metals ICP—AES-E{}IOB 80-120 % 75-125 % < 20% <20%
Metals ICP-MS-6020 §0-120 % 75125 % <20 % <20 %
Metals AM-TO60A; . . . .

AA-TT4D or equiv 80-120 % 75-125 % < 20 % <20 %
He ; ‘;;f?’;‘g'mo"*? 80-120 % 75125 % <20% <20 %
Organic Acids
B 1C-9036 20-120 % 75-125 % <20 % <20 %

H pH (Std Method) | £ 0.1 pH units NA NaA NA
SYOA | 8270C 70-130 % 50-150 %™ <30 % <30 %
VOA | 8260B 70-130 % 50-150 % <30 % <30%
PCBs | 8082 70-130 % 30150 % <30 % <30 %
Pesticides | 8081A I 770-130% | 50-150 %™ <30 % <30 %

™ Contrgl chart limits shouwld he identified for these anatyses a3 epplied o the mmooveries assoclated with the high beve] waste matrices as
appropriate. The SW-846 Methed 3270C wcknowledges poor recoveries of phenols and ather semivolatiles and recoimmends expanding the
recovery limits b approximalely D175 %4 for many of these analytes. {D- appliea @ gy result detectod above zero at the instrurneni),
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