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ACRONYMS
CFR Code of Federal Regulations
DOE U.S. Department of Energy
DQO Data Quality Objective
DSC Differential scanning Calorimeter
DST Double-shell tanks
Ecology Washington State Department of Ecology
EPA U.S. Environmental Protection Agency
HASQAP Hanford Analytical Services Quality Assurance Plan
LDR Land disposal restrictions
0SD Operational specification document
QA Quality assurance
Qc Quality control
RCRA Resource Conservation and Recovery Act
SD Supporting document
SST Single-shell tank
TCLP Toxicity characteristic leaching procedures
TGA Thermogravimetric analysis
TPA Tri-Party Agreement (Hanford Federal Fac771ty Agreement and
Consent Order)
TSAP Tank sampling and analysis plan
TSD Treatment, storage, and disposal
WAC Washington Administrative Code
WAP Waste analysis plan
WHC Westinghouse Hanford Company
WSPS Waste stream profile sheet
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DEFINITION OF TERMS

Attest that information contained in the Waste Profile
Sheets and other documentation is true and correct.

Two or more wastes are deemed compatible, if when mixed,
they do not (1) generate extreme heat or pressure, fire or
explosion, or violent reaction: (2) produce uncontrolled
toxic mists, dusts, or gases in sufficient quantities to
threaten human health; (3) produce uncontrolled flammable
fumes or gases in sufficient quantities to pose a risk of
fire or explosions; (4) damage the structural integrity of
the device or facility containing the waste; or

(5) through other 1ike means threaten human health or the
environment, (40 CFR 265.17(b)).

The Data Quality Objectives For Tank Farms Waste
Compatibility Program (Fowler 1995a).

The engineering group under Tank Farm Transition Projects
or the successors to these groups.

A waste that meets one or more of the criteria of
WAC 173-303-090(5)

Wastes that do not meet the above definition of compatible
waste are considered incompatible.

A dangerous, extremely hazardous, or acutely hazardous
waste that contains both a nonradioactive hazardous
component and, as defined by 10 CFR 20.3, source, special
nuclear, or by-product material subject to the Atomic
Energy Act of 1954 (42 U.S.C. 2011 et seq.). See

WAC 173-303-040.

A waste that meets one or more of the criteria of

WAC 173-303-090(7)

The latest edition of Tank Safety Screening Data
Quality Objectives, which is currently Dukelow et al 1996.

iv
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INTRODUCTION

The single-shell tank (SST) system stores mixed waste. The current plan is to
send the waste to the double-shell tank (DST) system as part of closure
activities. The main drivers for waste analysis in SST's are (1) safe
storage of the waste, (2) analyses to support waste acceptance into the DST
System, (3) meet applicable regulatory requirements and (4)closure issues.
Analytes for safe storage and handling issues were derived from Data Quality
Objectives for the Waste Compatibility Program (Fowler 1995a) and the Tank
Safety Screening Data Quality Objectives (Dukelow et al 1996). Analyses to
meet DST acceptance criteria were taken from the Double-Shell Tank Waste
Analysis Plan (Mulkey, Jones 1995). Analyses to meet regulatory requirements
are primarily taken from Washington Administrative Code (WAC) 173-303 and
Title 40, Parts 264, 265, and 268 of the Code of Federal Reguilations (CFR).
Analytes to address closure issues are still under development and closure is
further addressed in section 2.4. This document does not address the
characterization of tanks required by milestone #44 (M-44) of the Hanford
Federal Facility Agreement and Consent Order (TPA) (Ecology et al. 1996).
M-44 was established to address safety issues and dictates a schedule to
characterize waste currently in single-shell tanks (SST) and DSTs. Magjor
differences between M-44 and this document are that M-44 does not address
designation, closure and waste acceptance issues.

PURPOSE

The primary purpose of this document is to meet the regulatory requirement for
a waste analysis plan (WAP) which is required by WAC 173-303 and 40 CFR Part
265. This document can also be used to identify the analyses which are needed
to address waste acceptance into the DST System. Generally this regulation
requires that (1) measures are taken to ensure that the proper waste has been
received and (2) sufficient information is available about the waste to
properly manage the waste.

SCOPE

This WAP applies to dangerous wastes that are transferred out of and/or
contained in the SST system. Most of these dangerous wastes are mixed wastes
because they also contain radioactive constituents defined by the Atomic
Energy Act of 1954. Issues specific to transfers into SSTs are not addressed
since addition of waste to the tanks is prohibited by the Wyden Bill (PL 101-
510).
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1.0 FACILITY DESCRIPTION

The Single-Shell Tank (SST) system is a waste management unit within the
Hanford Facility. The SST system is operating under interim status pending
removal of the tank contents to the DST System and the closure of all SSTs.
Storage is the principal function of the SST system and waste is no longer
added to the tanks for storage. The following sections contain more
information on the SSTs but more detailed information can be found in the
Single Shell Tank Closure Work Plan (DOE-RL 1996).

1.1 PROCESS AND ACTIVITIES

The SST System consists of 149 tanks which were constructed between 1943 and
1964. These tanks range in size from 55,000 to 1 million gallons (208,000 to
3.8 million 1iters). These tanks are located in 12 tank farms located in the
200 East and 200 West areas of the Hanford site. A1l the tanks are constructed
below grade and store mixed waste. Descriptions of each tank can be found in
the Dangerous Waste Permit Application for the Single Shell Tanks (DOE/RL
1993) and in Appendix 2B of RL 1996.

The majority of the waste stored in SSTs was generated by the following
chemical processing operations: bismuth phosphate (BiPQ,) process, the
reduction/oxidation (REDOX) process, the plutonium-uranium extraction (PUREX)
process, the tributyl phosphate (TBP) process, and the B Plant waste
fractionation process. The waste consists of sodium hydroxide; sodium salts
of nitrate, nitrite, carbonate, aluminate, and phosphate; and hydrous oxides
aluminum, iron, and manganese. The radioactive components consists of fission
products such as strontium-90, cesium-137, and iodine-129, and actinides such
as uranium, neptunium, plutonium, thorium, and americium. Most of the waste
is in the form of sludge, salt cake, and pumpable and nonpumpable 1iquids.

Waste levels in the tanks remain fairly stable as no new waste is added to the
tanks for storage. Levels in the tanks do change due to evaporation and from
specific activities such as the removal of pumpable liquid (supernate) which
“interim stabilizes” a tank which reduces the potential for significant
leakage. Levels in tank C-106 change when cooling water is added as needed
to control the temperature of the waste. Without the cooling water the radio
lytic reactions could heat up the tank contents to the point where tank
integrity could be compromised. Waste Tevels may also change during retrieval
activities due to the addition of water or other fluid which may be added to
facilitate the removal of tank solids.
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1.2 IDENTIFICATION/CLASSIFICATION AND QUANTITIES OF
DANGEROUS WASTE MANAGED IN SSTS

Washington Administrative Code (WAC) 173-303 requires that all dangerous waste
be designated by the waste’s generator. The waste in SSTs was not designated
when it was produced since it was generated prior to passage of the Resource
Conservation and Recovery Act. Waste designation after the fact was
accomplished by using available knowledge of the processes and the chemicals
which were used in the process. When waste designation occurred, the available
analytical data on waste composition was very limited. As result of the
limited information which was available and the intermixing of tank contents,
the waste was very conservatively designated. This also led to the same waste
designation being applied to all tanks even though actual waste composition
does vary between the tanks and most tanks do not exhibit the characteristics
of ignitability and reactivity. The designations which were placed on the
tanks are contained in the Resource Conservation and Recovery Act (RCRA)
Dangerous Waste Permit Application (DOE/RL-88-21).
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2.0 WASTE ANALYSIS PARAMETERS

Analytical requirements for the SSTs are based on safe storage of the waste,
regulatory requirements for the designation of the waste and analyses which
are required to transfer the waste to the DST System. These requirements are
described in more detail in the following sections. This section provides the
selection of analytical parameters based on WAC 173-303-300(5)(a) and the EPA
WAP guidance manual (EPA 1994).

2.1 ANALYSES FOR SAFE STORAGE

Analyses for safety considerations revolve around issues associated with
static storage and those from the transfer of material. Safety related
parameters for static storage were identified in the Safety Screening DQO
(Dukelow et al 1996). Dukelow et al 1996, provides a method for screening
tanks for the safety issues and tanks which fail the screening mechanism are
further evaluated against safety issue specific DQOs such as the Organic DQO.
If a particular safety concern is identified for a particular tank, the tank
is put on a “Watch List” for that safety parameter. Activities involving
tanks which are on one or more Watch Tists are closely scrutinized and
controlled to prevent there being any problems associated with the safety
concern. Safety issues related to transfers out of the SSTs and into the DST
System are addressed by the waste acceptance criteria for the DST System and
by the Compatibility DQO (Fowler 1995).

2.2 ANALYSES NECESSARY FOR WASTE ACCEPTANCE

No analyses are required for waste acceptance into the SST System since it
does not receive any new waste. Since the planned disposal of SST waste is
through the DST System, some analyses will be needed to meet DST waste
acceptance criteria. The analytes were taken from the Double-Shell Tank Waste
Analysis Plan (Mulkey, Jones 1995). These analytes ensure that incompatible
waste will not be mixed and provide information which is necessary to address
operational requirements in addition to safety issues. Analytes which
addressed safety issues were developed through the Data Quality Objectives
(DQO) process and are contained in the Compatibility DQO (Fowler 1995).

2.3 REGULATORY REQUIREMENTS

Many regulatory requirements in state and federal regulations

(WAC 173-303-300(2) and (5)(a), WAC 173-303-140, 40 CFR 265.13(a)(1) and
(b)(1), and 40 CFR 268.7(a)) require that information on waste in treatment,
storage, and disposal (TSD) facilities be obtained, documented, and/or

5
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reported. As stated in section 1, the waste in the SSTs was designated using
process knowledge. Because analytical information was not available, the
process knowledge used for designation was supported by very Yimited to no
actual analytical data. This resulted in the same waste designation being
applied throughout the SST System. Currently there was no differentiation of
waste designation between tanks. The assumption has been made that the tank
waste must be treated to meet land disposal criteria for each of the waste
codes which has been placed on the SSTs. The analyses which can be used to
confirm waste designation are Tlisted in Table 6-1 of Mulkey 1996.

Waste designation is not only required for the waste in the tanks but for
waste which is generated from the different activities supporting the SSTs.
This “secondary” waste ranges from contaminated sampling devices to equipment
which is removed as part of closure activities.

The waste in the SSTs has been designated as having the characteristics of
ignitability and flammability, but do not typically exhibit these
characteristics because of the Tow concentration of ignitable and/or reactive
components .

2.4 CLOSURE ACTIVITIES

Specific closure activities and schedules have been incorporated into M-45 of
the TPA and are not covered by this document.
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3.0 SELECTION OF SAMPLING PROCEDURES

This section contains requirements for the sampling methods and procedures
that must be used for analytical requirements specified by this document.
Samples not required by this document, such as for waste retrieval studies are
considered outside of the scope of this document and do not have to adhere to
these requirements. The samples required by this document support safety
evaluations and environmental compliance issues. Actual sampling of SSTs will
be conducted according to requirements contained in sampling event specific
tank sampling analysis plans (TSAPs)-or other documents as required by M-44 of
the TPA.

3.1 SAMPLING STRATEGIES

This document does not specify a sampling strategy which must be used since
the Tank Sampling and Analysis Plan (TSAP) which 1is prepared for each tank
will specify the sampling locations for each tank. The selected sampling
strategy must ensure that representative samples are taken. There should be
check for sampling anomalies by obtaining at Teast two data points (samples)
from each discreet layer of interest. Normally the layers of interest would
be supernate for interim stabilization activities and sludge and or salt cake
~ retrieval purposes. Additional samples should be taken if analytical
1..5ults from the first sampling event indicate that the samples may not have
been representative. This determination can be made in the same manner as the
number of samples was determined in the 242-A Evaporator DQO (Von Bargen 1995)
with the regulatory Timits substituting for the operational limits. Normally,
there should be an order of magnitude difference between sample results and at
least one of the results should be greater than 50% of a regulatory limit or
other decision point, before additional samples are required. If additional
samples are indicated, consideration of accessibility Timitations should be
factored into the decision as the number of access points SSTs is very
limited. Section 2.3.1 of EPA’S WAP guidance manual (EPA 1994)can be used for
guidance when developing the sampling strategy. In this section, EPA has
recognized that accessibility is a factor in determining a sampling strategy.

3.2 SELECTION OF SAMPLING EQUIPMENT

Sampling equipment selection must consider the physical and chemical
properties of the waste and site-specific issues such as accessibility. The
selected equipment should be specified in the TSAP. For the purposes of this

7
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document samples can be taken either by the bottle on a string method for
liquid samples or through the use of a core type sampler. Alternative
sampling devices may be used as long as representative samples are obtained.

3.3 MAINTAINING AND DECONTAMINATING FIELD EQUIPMENT

Equipment used to collect and transport samples must be free of contamination
that could alter test results. Sampling equipment can be used equipment as
long as it has been cleaned to remove any contamination that could alter
analytical results. Also, new equipment can be used as long as it does not
contain manufacturing or packaging residues that could affect analytical
results. After use sampling equipment that has come into contact with the
waste, must be either cleaned or sent to an appropriate TSD facility.
Equipment maintenance and decontamination methods specified in a pertinent DQO
or by the Hanford Analytical Services Quality Assurance Plan (HASQAP) must be
followed.

3.4 SAMPLE PRESERVATION AND STORAGE

Sample preservation must follow those procedures set forth for the specific
analysis identified in the appropriate Tank Sampling Analysis Plan (TSAP) or
other sampling plan. Because of concerns with radioactivity, preservation may
not follow the methods stated in SW-846, but must follow the test methods
adopted by the Hanford Site and comply with applicable requirements of

WAC 173-303 and requirements specified in pertinent DQOs and the HASQAP.

3.5 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

The quality assurance/quality control (QA/QC) procedures will vary according
to the particular situation. QA/QC requirements for sampling will be divided
between paperwork requirements (e.g. chain-of-custody) and sampling and
analysis activities. This section addresses sampling QA/QC requirements and
analytical QA/QC is discussed in Section 4.0. Quality control procedures for
tank sampling will be included in the TSAPs.

A chain-of-custody procedure is required for all sampling identified by this
WAP. At a minimum, the chain-of-custody must include (1) description of waste
collected, (2) printed names and dated signatures of samplers, (3) date and
time of collection and number of containers in the sample, and (4) printed
names and dated signatures of persons involved in custody of the samples. The
chain-of-custody procedure should document custody of the sample from the time
of the sampling event through compietion of analysis.
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QA/QC for sampling consists primarily of checking for contamination through
blanks. Establishing quality assurance and quality control procedures are
explained in more detail in Section 2.3.5 of EPA 1994. If QA/QC procedures
for blanks and duplicates have been specified in either a pertinent DQO,
sampling, or analysis plan, then the procedures specified in the DQO/plan must
be followed. If requirements for blanks and duplicates have not been
specified, then the following requirements should be followed for every
sampling event.

1. Check for sampling equipment contamination by taking at least one sample
of an equipment rinse per sampling event. This requirement may be waived
if new equipment is used and it has been prepared in such a way that it
should not contain any contamination.

2. Check for general replicability of results by taking at least one set of
Tield duplicates (i.e. two samples from the same tank) and requiring that
the laboratory conduct a duplicate spike on at least one sample. In the
event that a duplicate cannot be taken, the the sample should be split
and analyzed as if it were two separate samples.

Whenever blanks and/or duplicates are taken, they must be treated as if they
are actual samples. This treatment includes, but is not limited to, adding
preservatives to the blanks in the same amount as added to the samples, and
storing the blanks and duplicates in the same manner as samples.

3.6 HEALTH AND SAFETY PROTOCOLS

Health and safety of workers involved in all work to support sampling and
analysis cannot and will not be compromised. This will be of primary concern
in developing sampling plans. Safety and health protocol requirements are
unit-specific and are incorporated into activity specific sampling procedures.
One of the key considerations is to keep all exposure as low as reasonably
achievable (ALARA). Because each sampling activity may be different, the
specific protocols for ALARA and health and safety are not specified in this
document; but are included in the sample specific procedures that are written
for each sample collection activity. Any specific requirements relating to
safety and health protocols that are in pertinent DQ0s, WAPs, and TSAPs, must
also be followed for all samples required in this document.
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4.0 LABORATORY SELECTION AND TESTING AND ANALYTICAL METHODS

This section provides laboratory selection and the types of acceptable
analytical methods.

4.1 LABORATORY SELECTION

Laboratory selection is limited as-a few Taboratories are equipped to handle
mixed waste. The preferred laboratory will be one of the laboratories on the
Hanford Site, but an offsite laboratory may be used. Laboratory selection
will be dependent upon laboratory capability, nature of the sample, timing
requirements, and cost. The Analytical Services Program Management and
Integration group (or its successor) will select the laboratory. At a minimum
the selected laboratory must provide data with sufficient quality to meet the
requirements for making decisions described in the applicable DQOs. The
selected laboratory must also comply with the requirements contained in the
Hanford Analytical Services Quality Assurance Plan (DOE/RL 1994).

4.2 TESTING AND ANALYTICAL METHODS

Testing and analytical methods will be dependent upon the analysis being
sought and the reason for needing the information. Analytical methods will be
selected from those that are routinely used by the various Hanford Site
analytical laboratories. These methods are discussed in Analytical Methods
for Mixed Waste Analyses at the Hanford Site (DOE/RL 1994). Analytical methods
must meet pertinent regulatory requirements such as those contained in

WAC 173-303.

Table 4-1 1ists parameters and test methods which must be used to obtain the
data for acceptance into the DST system. The analytes. methods. and
sensitivity specifications reflect requirements in Fowler 1995. In addition
to this list, analyses for the components listed in tables 6-1 and 6-2 of
Mulkey 1996 should be conducted on each tank in order to address the
regulatory concerns.

11
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Required Analyses.!

Energetics (or
Exotherm/endotherm ratio)

Differential scanning
calorimetry supported by
thermo-gravimetric
analysts (TGA) results to
be reported in cal/g and
whether there is a net
exotherm.

+11.5 cal/g dry wt
basis (U)

Hydroxide Titration 0.01 M (S)

Moisture, ¥ Thermo-gravimetric 1.7 % water (U}
analysis

Nitrate Ton chromotography 0.24 pg/ml (S)

Nitrite Ion chromotography 0.5 pg/mt (S)

Organics, separable Visual Not specified

pH Electrode Not specified

Plutonium-239/240 or
total alpha!

Alpha Energy Analysis, or
total alpha count

10° pci/sample (S)

Solids, vol %

Not specified

Not Specified

Specific gravity

Gravimetric / Volumetric

Not applicable

Uranium (if the

concentration of U is
greater than 1% of the
total uranium content)

Not specified

Not Specified

Aluminum

Inductively coupled
plasma (ICP) or atomic
absorpbtion

24 pg/mt (S)

Americium 241

Atomic Energy Analysis

105 wCi/m (S)

Carbonate Total organic 5 ug/sampie (S)
carbon/Total inorganic
carbon
Cesium 137 beta count 10° pCi/ml (S)
12
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Cyanide® Not specified Not Specified
Fluoride ion chromatography or 0.09 pg/ml (S)
inductively coupled
plasma
Phosphate ion chromatography or 58 ug/mt (S)
inductively coupled
plasma
Strontium 90 beta count 105 uCi/ml (S)
Sulphate ion chromotography 13 wg/mi (S)
Total fuel content Reactive system screening | 480 J/g (S)
Total Organic Carbon Furnace oxidation or 1 pg/ml (S)
persulfate oxidation

Note:

Taken from Table 7-2 and 7-3 of Fowler 1995 and Table 6.2 of Dukelow et al
1996. The sensitivity for hydroxide was updated to reflect revised standards.

fThese are the expected instrument detection Timits and if these limits
cannot be met, then the 1imits specified by the Hanford Analytical Services

Quality Assurance Plan (DOE 1995) and the laboratory specific quality control
plans must be met.

13
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5.0 WASTE VERIFICATION

The one time analysis of the tank contents should be sufficient and no
additional verification should be necessary unless either the tank contents
change significantly [see WAC 173-303-300(4)(a)Jor the analysis which are
conducted indicate that a representative sample was not obtained. When waste
is transferred, it will need to meet any verification requirements specified
by the receiving facility.

15
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6.0 SPECIAL REQUIREMENTS

The Dangerous Waste regulations (WAC 173-303) contain specific requirements
for certain parameters. The following sections address regulatory concerns
relating to the characteristics of reactivity and ignitability in addition to
land Disposal Requirements.

6.1 REACTIVE AND IGNITABLE WASTE

The SST system is permitted to store both reactive and ignitable wastes.
Issues relating to reactivity and ignitability are addressed along with other
compatibility issues during the compatibility assessment which will be
conducted before all transfers into the DST system. The analytes in Dukelow
et al 1996 should identify any tanks which actually exhibit either of these
properties. If the waste in a tank is found to exhibit the characteristic of
reactivity and/or ignitability, it would also fail one of the issue specific
safety DQOs and the tank would be placed on the Watch List. In order to
prevent problems, transfers into DST Watch List tanks are severely restricted.

6.2 PROVISIONS FOR COMPLYING WITH LDR REQUIREMENTS

tand disposal restrictions (LDR) are codified in 40 CFR 268 and

WAC 173-303-140. These regulations are designed to ensure that Dangerous
(hazardous) waste meets specified standards before its disposal to land. The
LDR restrictions are placed on a waste when it is generated and are passed on
with the waste until such time as the requirements are met. In the DST
system, there is no treatment to meet LDR standards. This results in the
codes which were placed on the waste when it was generated remaining on the
waste while it is in the DST system.

The LDR requirements are tracked by requiring that DST customers identify any
LDR requirements that are applicable to their waste streams on the WSPS and on
waste transfer information. Because of the DST system's capabilities, there
is no treatment or segregation of wastes for LDR concerns and requirements.
LDR requirements for waste currently in and for waste transferred to the DST
system will be summarized and these requirements will be imposed on the waste
transferred out of the DST system.

There is no treatment for LDR requirements in the SST system, and waste in the
system is assumed to not meet the LDR requirements for which it was Tisted.

Prior to actual disposal of the waste, compliance with LDR requirements will
have to be met. This is expected to occur in downstream treatment units. The

17
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analyses identified in Mulkey 1996 can be used to further identify the LDR
requirements which should be placed on the waste in each tank.

6.3 DEVIATIONS FROM THE REQUIREMENTS OF THIS WASTE ANALYSIS PLAN

In order to address emerging issues, Tank Farm Transition Projects may approve
deviations from this WAP after informing the DOE-RL and Ecology unit managers.

These deviations must be documented in writing with a copy to be retained in
the operating record.

18
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