











. Total Pages 5’ ;

SUPPORTING DOCUMENT

]
Title

2.

Flammable Gas Tank Safety Program: Data WHC-SD-WM-DQO-004
Requirements for Core Sample Analysis Developed
Through the Data Quality Objectives Process

5. Key Words 6. Author

flammable Na C. J Benar
gas (}££

DQO L\: «‘cu\

Slgnatt]e O‘
i

Organization/Charge Code 74610/N4A2K

7. Abstract

This document represents the application of the Data Quality Objectives (DQO)
process to the Flammable Gas Tank Wasty Issue at the Hanford Site. The product of
this effort is a 1list of data required from tank core sample analysis to support
resolution of this issue.

8. RELEASE STAMP

OFFICIAL RELEASE
B(WHC 2

DATEJUL 20 1995

& i

A-6400-073 (08/94) WEF124









THIS PAGE INTENTIONALLY
LEFT BLANK




GELEZ 1T
WHC-SD-WM-Bobided . | 60"
Revision 2

FLAMMABLE GAS TANK SAFETY PROGRAM:
DATA REQUIREMENTS FOR
CCPT= SAMPT ™ ANALYSIS
™EVELC?ED THROUGH TE DATA
QUALITY OBJECTIVES PROCESS.

July 1995

N. G. McDuffie

Prepared by
Westinghouse Hanford Company
Richland, Washington



‘WHC-SD-WM-DQO-004
Revision 2

This page intentionally left blank.

ii




WHC-SD-WM-Di
Revision 2

FLAMMABLE GAS TANK SAFETY PROGRAM: DATA REQUIREMENTS
FOR CORE SAMPLE ANALYSIS DEVELOPED THROUGH
=2 DATA QUALITY OBJECTIVES PROCESS

ABSTRACT

A Data Quality Objectives process was applied to the Flammable Gas Tank Safety Issue
at the Hanford Site to define data requirements for the analysis of core samples from the
flammable gas tanks. Information from core samples is required for development of
mitigation methods, to support tank behavior models needed for making safety analyses, and
to support evaluations of chemical mechanisms for gas production and release. Results from
these evaluations will be used to support the basis for making decisions on mitigation and
safe storage. Research and development studies in support of these decisions will be
documented by separate test plans. These test plans will be submitted along with the
applicable Data Quality Objectives for allocation of material from the core samples. Where
applicable, historical data will be used so that the number of analyses can be minimized.

The Data Quality Objectives will be reviewed routinely to optimize the sampling and analysis ~

processes.
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FLAMMAF E GAS TANK SAFETY PROGRAM: DATA REQUIREMENTS
FOR CORE SAMPLE ANALYSIS DEVELOPED THROUGH
T DATA QUAL.. . OBJEL ITVES PROC L3S

1.0 INTRODUCTION

The release of flammable gases into the dome space of Tank 241-SY-101 (101-SY) and
other waste tanks at the Hanford Site is a top priority safety issue. Periodic releases of these
gases I~ resulted, in a few instances, in concentrations above the lower flammability limit
(LFL) for hydrogen and other contained fur .. Such venting of gases is expected to keep

C 1g until some form of tigation or retrieval action is tal 1.

isufficient knowledge has been obtained about the processes occurring within the
waste that generate, retain, and release the gases. Collecting information about the basic
chemical and physical properties of the waste is one of the main steps needed to gain
knowledge about the behavior of the waste so that effective mitigation methods can be
developed an implemented. In addition, information obtained from laboratory and modeling
activities will help to support the basis for making decisions about the magnitude of the
safety issue and for solving problems found in the process.

As an understanding of the behavior of the waste is developed, various mitigation
methods can be devised to maintain the tanks in a safe condition. These mitigation methods
may involve mechanical processes, chemical treatment, or a combination of both. A mixer
pump has been installed in Tank 101-SY to mitigate the flammable gas safety issue in that
tank. Thorough reviews of successes for this operation will allow projections for possible
pump applications in the other double-shell tanks on the Flammable Gas Watch List. These
projections can include evaluations of direct mitigation without complete characterization, a
process that could save the costs of detailed characterization. If any of the single-shell tanks
are found to require mitigation, methods other than use of mixer pumps will be needed.
Closure of the safety issue hinges on prevention of flammable gas burns, including burns
under crusts, in plumes, and in ventilation systems and tank domes. Analyses provided for
in this Data Qu: ty Objectives (DQO) document give concentrations of toxic substances and
radioactive materials for use in hazard assessments needed for safety analyses of the safety
issues. This DQO document does not in itself provide for closure.

1.1 SCOPE
This DQO document was prepared for the Flammable Gas Tank Safety Program. The

scope of this activity was to summarize the analytical needs for core sampling activities of
the Flammable Gas Watch List tanks. Data from the core samples are needed to provide an
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The DQO for the Flammable Gas Watch List tank waste characterization are described
in this presentation. The current document is not meant to contain a critical evaluation of
data quality requirements for items 1, 2, 3, 4, 6, or 7, above. Item 4 is covered by a
separate document (Johnson 1994), which was prepared separately in order to have it
finished in time for the auger sampling of Tank 241-SY-103.

1.2 BACKGROU! )

Major expectations of participants in the DQO development exercise were to
accomplish the following tasks:

® Identify methods beyond the standard safety-screening (Babad 1994) suite that
will a¢ st sa y problem(s).

® Determine what "level of quality” is needed for each analysis or parameter,
including newly developing tests.

® Focus especially on data quality and data requirements for characterization.

e Ensure that data users are aware of laboratory and field measurement capabilities
and that data users’ requirements are well justified, sufficient, quantitative, and
achievable. :

® Focus on practical and useful analyses needed for specified purposes, using
historical data when applicable.

® Generate a sampling and analysis plan that meets the needs of data users (by
providing input to the specific Tank Characterization Plans, which will give the
detailed plan).

This document provides the data requirements that evolved over the course of a
number of meetings held from December 1993 through April 1994. The DQO planning team
fully expects the data requirements and DQO to evolve over time. This approach is
consistent with the Tank Waste Remediation System DQO Strategy (Babad et al. 1994) which
states, "The identification of data requirements is intended to be an ongoing effort aimed at
accommodating gains in information from any source, rather than a one-time data
requirements identification activity.” Core sampling of the waste will provide supporting
data for the Flammable Gas Waste Tank Program decision processes, by providing a better
understanding of the mechanisms behind gas releases, periodic, aperiodic, and steady state.

A better understanding of gas release events may lead to modifications to the data
requirements, which may be either more, or less, exacting than those currently accepted.
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the computer models used to simulate rollover activities of the tanks. The actual mode of

attachment or trapping of gas in the slurries has not yet been ascertained. Current research is

directed toward a better understanding of the physics of gas retention. Also, because

sampling and sample handling affect rheological measurements, efforts are directed toward

in situ measurements of viscosity and shear strength. Additionally, in situ measurements of
o ent of tank layers are to be attempted under the Mitigation Program.

2.4 CunI""NT UNI'™™"T " IDING OF COMPOSITION OF RELEASED GAS

The current understanding of composition of gas released in gas release events is
obtained from studies on ank 101-SY. This tank is highly instrumented for monitoring of
results of flammability mitigation activities, i.e., mixing with a pump. However, some
uncertainty still exists regarding exact composition of the gas from gas release events,
because a major component, nitrogen, has only been measured in a few prior grab samples
during gas releases. The composition of the gas is variable. Two of the vapor components,
ammonia and nitrous oxide, are appreciably soluble. Their release from solution, as well as
re ase of water vapor, will depend on mass transport rate limitations. Ranges of gas
compositions are summarized in Table 1. The major flammability concerns for Tank 101-SY
and for the plume-burn issues are for the gases released during the Gas Release Events
(GREs, 7 )le 1A). For passively ventilated tanks, the baseline, or steady-state, releases are
of concern, in addition to any possible episodic releases of trapped or dissolved gases.
Examination of the information therein indicates that ammonia, not hydrogen, is the major
flammable gas released from Tank 101-SY if the gas release event cycle time is as high as
180 days (see Table 1B). However, most of the ammonia is released in the periods between
gas release events, when it is diluted by air from the ventilation flow. The LFL for
ammonia in air is higher than it is for hydrogen in air (8 vol% for ammonia compared to
3.5 to 4 vol% for hydrogen). These values are modified by presence of nitrous oxide and by
temperature and pressure. Detailed developments will be included in documents generated
by the Accelerated Safety Assessment team (Van Vleet 1995).
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2.5 T.... CURRENT FLAMMABLE GAS SAFETY PROGRAM WATCH LIST
. The current Flammable Gas Safety Program watch list contains the following tanks:

241-A-101
’ 241-AN-103, 104, 105
241-AW-101
241-AX-101, 103
241-§-102, 111, 112
241-SX-101, 102, 103, 104, 105, 106, 109
241-SY-101, 103
241-T-110
241-U-103, 105, 107, 108, 109.

This list is subject to upgrading, especially during the current safety screening
campaign. Vigilance should be maintained to respond to any changes in operations or any
new developments in any of the waste tanks that indicate possible flammable gas
implications. For example, tanks with high radionuclide contents should be monitored to
evaluate flammable gas production. Process and transfer tanks (including the double-
contained receiving tanks (DCRTS) are all prone to some buildup of flammable gas. The
current DQO should provide guidance in developing logical sequences for evaluation of
situations involving waste storage tanks not contained in the Watch List. As mentioned in
Section 2.1, 2 results of safety screening activities might result in the addition of tanks to
the Watch List.

2.6 OVERLAPPING WASTE TANK SAFETY PROGRAM ISSUES

Several of the Hanford Site waste tanks are covered by safety concerns under more
than one specific program. The flammable gas watch list tanks that are covered by the
Organic Safety Program in addition the Flammable Gas Tank Safety Program are as follows:

241-A-101
241-S-102
241-S-111
241-SX-103
241-U-103
241-U-105
241-U-107.

Safety screening may establish more overlapping concerns. For tanks covered by more
than one safety concern, mutually acceptable data requirements must be established. Data
quality objectives reports have been issued for the ferrocyanide (Buck et al. 1993), high-heat
(Wang et al. 1994), and tank vapor issue (Osborne et al. 1994) safety issues, as well as for
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with in-depth knowledge of the waste. At the present time, the only Flammable Gas Watch

ist tank that has been characterized sufficiently to close the USQ is 101-SY. Even for Tank
101-SY, efforts are still underway to understand the properties related to gas generation,
retention and release. ...e other double shell tanks on the Flammable Gas Watch List do -
exhibit episodic gas releases, but there is little information on the nature of the waste in the
current situation. This DQO provides the data requirements for the items that need to be
analyzed on Flammable Gas Watch List tank core segments (see Section 5.0) so that
appropriate mitigation methods can be developed to address the basic problems of gas
generation, retention and release.

2.8 MITIGATION REQUIREMENTS

Mitigation of ible gas safety hazards may be achieved by a rather wide .nge of
alternative actions, depending on the nature and grade of risk. Some of the types of
mitigation possibilities and their related data requirements have been presented in reports for
the Flammable Gas Mitigation Program (Ashby et al. 1992, Babad et al. 1992, Lentsch
1992). As indicated in these reports, the mitigation concepts involve either physical or -
chemical treatments. Each of these mitigation possibilities has its own set of data
requirements, some exclusive, and others very general. The general data requirements
cove | by the current characterization effort are not meant to address all possible
alternatives for mitigation. Obviously it is not advisable to obtain data for all of the
conceivable modes of mitigation for the tanks, and especially for those that do not require
mitigation. Ultimately all of the contents of all tanks will be retrieved for final disposal.

2.9 SUPPORTING OPERATIONAL DATA
Other operating data, historical and current, not covered in the present data quality

ol ctives exercise, may be used in supporting safety analyses of flammable gas watch list
tanks. Some of these (provided he{e for information only) are as follows:

® Tank ventilation flow rates (for actively ventilated tanks)

® Tank annulus ventilation flow rate where available

® Temperatures in tank contents (and resultant temperature profiles)

® Pressures in tank (generally gauge pressures) dome space

® Tank breathing rate (for passively ventilated tanks)

® Barometric pressure

11
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e Temperatures of incoming ventilation air streams, dome spaces, exhaust, etc.
e Ambient air temperature, humidity, .. ind velocity and direction

e Surface level of waste in tank

e Liquid observation well liquid height or depth (single-shell tanks)

® Annulus, tank concrete temperatures

® Water content or relative humidity of tank exhaust

e Surface characteristics as indicated by in-tank visualization with video cameras
installed in tanks.

2.10 USER __0O..3 FOR FLAMM/A.LE _AS WAL __ _ANK DATA

Currently the primary user groups for the flammable gas waste tank data are as
follows:

U.S. Department of Energy

Westinghouse Hanford Company
Flammable Gas Safety Program, Tank Waste Remediation System
Technical Data Analysts (with Numerical Applications, Inc.)
Computer Modelers
Safety Analysts
Design Engineers

Pacific M ‘thwest Li »ratory
Computer modelers
Physical modelers
Data Analysts
Chemical Groups studying properties and reactions (with assistance from several
university scientists)

Georgia stitute of Technology
Chemistry Department group studying reactions of simulants

Los Alamos National Laboratory
Safety Analysts
Scientists studying mitigation processes
Physical model developers.

12
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2.11 QUESTIONS FOR RESOLVING THE PROBLEM

Data obtained from the flammable gas waste tanks will be used to answer the following
questions in regard to the fla nability problem: '

r 1. Do the tanks present a real flammability problem (primary question)?
2.  What is the composition of the slurry gas?

3. How much slurry growth is related to gas entrapment?

w

4. : level of gas evolution sufficient to cause a radiatior
P gt (W I
tank operations or possible accident?

5. If the answer to Question (1) is affirmative, How can the situation be corrected?
What control or mitigation actions are dictated?

It should be noted that this DQO does not directly address the data needed for the
above questions, although the goal is to use tank data to aid in predictive modeling to answer
such questions; a separate document (Sherwood 1995) is being prepared for gas monitoring
of the tanks. _ ’

Secondary questions related to this DQO are:

6. What conditions are responsible for producing the flammable gas species? Can
they be controlled; if so, how?

7. What conditions cause gas retention and subsequent episodic gas release? Can
they be controlled; if so, how?

8. What would be the onsite and offsite radiation and toxic chemical dose
consequences from a postulated gas burn or non-burn release (as determined
through processes outlined in the Accelerated Safety Assessment [Van Vleet
1995], using data specified in this DQO document)?

9. What conditions are to be avoided in filling new waste tanks to prevent
flammable gas problems from developing?

10. Are there follow-up data requirements?

13






ari
WHC-¢ -WM-DDO
Revision 2

3.0 DECISIONS TO BE MADE

As indicated at the beginning of this document, core sample data are needed to
understand the chemical and physical processes occurring within the waste. As discussed in
Section 2.11, there are questions that need to be answered.

® What conditions cause retention and subsequent release of the gas?

® What is the mechanism for gas generation?

e V sitt  ions ~— to be avoided in future operations so as not to create another
"flar- - -ble gas tank?"

® What are the source terms for radiological and toxicological dose consequence
calculations?

.Characterization of the waste is needed in order to answer these questions. Closure of
| the flammable gas safety issue will require answers to these questions. At this time much
information needs to be gathered in order to understand the processes occurring within the
waste. This information will be used to develop future decisions for mitigation of the safety
issue and for safe storage of the waste. In addition, the data provide key parameters for the
models that have been developed for describing the behavior of the tank. Results of the
modeling efforts have been required for the various safety analyses.

15







A ddLon
WHC-SD-WM-b’E L
Revision 2

4.0 INPUTS TO THE FLAMMABLE GAS DECISION PROCESS

As a result of the meetings summarized in Appendix A and based on the experience
obtained with Tank 101-SY there are a number of analyses needed to answer the questions
listed in Section 3.0.

For an understanding of gas retention and release:

® Stratum identification and description
® Density of bulk samples, liquid phase and settled solids
Rheological | ti v« ty and shear strer h)
® Solids content and settling rate
® Solub ty of solids.
For an understanding of gas generation:
® Chemical composition of the waste

- Analyses for major anions (including carbonate), cations, and water.

- Total organic carbon, organic chelating agents and their decomposition
products (on selected samples only), formate and oxalate.

For data to support source term-evaluation:

® Radionuclides
® Toxic components

Other supporting data:

® Bi :enthalpy characteristics.

17
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by mid fiscal year 1995. Once the data “~e been obtained from the gas monitors and the
waste behavior analyses are comple  then sufficient information will be available with
respect to the criteria given in Section 5.1.

5.3 CORE SAMPLE REQU...EMENTS

Core samples are to be obtained for the entire depth of the tank. Experience with
Tank 101-SY has shown that four layers may exist in the tank. The top of the waste may |
have a crust layer from a few inches to several feet in thickness. The very bottom of the |
tank has a sludge layer of a few feet. The majority of the tank is comprised of two major
layers, a convective layer that is under the crust and a non-convective layer below the
convective layer. In Tank 101-SY these two layers were each fairly well defined. However,
the analysis plan must be able to take in account any distinct layer found from the core |
sampling of any specific tank, without over-reliance on paradigms developed from 101-SY.

A description of the layers that might be found in core samples is shown in Figure 2
(Jewett 1992). The core sampling is dor by segments, each of which is about 47.5 cm
(19 in.) in length. Two terms need to be defined, namely "facies” and "stratum.” A facies
is a region of waste, not longer than one segment, having a visually uniform appearance.
One core segment may have several facies, but a facies is never larger than one segment. A
stratum is generally assumed to represent a horizontal layer of waste in the tank. It may be
as small as a facies or it may encompass several consecutive core segments of uniform
appearance. The entire core sample from the tanks in question will range from 18 to 22 |
segments.

For the convective and non-convective regions composite samples will be made from
the core segments that comprise each region. If facies or strata are found within each
region, then samples must be retained for each facies and each stratum.

22
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Figure 2. Segment-Facies-Stratum Relationship Dir ——am.
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6.0 DECISION RULES

..ere are no decision rules for waste samples at this time. The information is needed
to provide basic information about the physical and chemical properties of the waste and to
support work being done for mechanistic studies, safety analyses, and development of
mitigation strategies. However, even though no decisions are to be made for the current
work, it is possible to indicate what those decisions may be once the basic information is
obtained.

Section 3.0 listed the four main questions that need to be answered. The first one dealt

with the mechanism for gas | on. From current laboratory studies bi © 3 conducted on
simulated aste s les, iti. __..n that the 1 ors influencing gas production are
concentration of certain species, temperature, and * tion di .. Imy

are the organic chelating agents and their degradation products, aluminate, nitrite, hydroxide,
transition metals, chloride and noble metals. So far 20 major organic species have been
identified for 101-SY waste samples. These coupled with the inorganic species present a
very complex situation. As the laboratory efforts develop the understanding of the
mechanisms that generate hydrogen, nitrogen, nitrous oxide, ammonia and methane, it would
be desirable to identify certain species or concentrations of these species such that a decision
could be made as to what items would represent the limiting steps in the production of gas.
Then, the core sampling efforts could be focused for these particular species, However, at
this time, the first step is to get an understanding of what is in each tank and how these
species play a role in the processes occurring in the waste. Successful deployment of the
Retained Gas San er will aid greatly in this process; however this is pending final
development of the sampler and related analytical procedures.

The next item given in Section 3.0 concerned the entrapment and release of the gases.
Again, based on laboratory studies, it is believed that the major reason for gas retention is
related to the physical properties. Analysis of waste samples from 101-SY showed that the
viscosity was very high and that some segments of the waste actually exhibited a yield
strength. In addition, the gas can be trapped because of the hydrostatic pressure.
Knowledge of the waste density is needed for determining this pressure at any given depth.
Experience with 101-SY waste material showed that the waste contains a large amount of
small solid particles. The presence of these particles will greatly influence the physical
properties, and the particles will also act as sites for gas bubbles.

The nature of retention is not completely understood. A number of potentially
significant interactions with the particles, or aggregations, may exist, either singly or in
combination. Studies of retention and release mechanisms are still ongoing. Details are not
covere in this document. The retention of gas within the waste represents a greater problem
than gas generation. Gas generation is not a problem if the gases are released from the
waste and if the tank ventilation system can successfully remove them from the tank dome
space. Retention of gases, as with tank 101-SY, can lead to large inventories of gas that

25
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when released, present a serious situation. Thus, a basic understanding of gas retention
mechanisms may be the most critical item related to the safety issue. As this understanding
is developed, it might be possible to specify a given value of solids content, viscosity, or
some other property that would indicate that a certain action is needed. However, much work
is still needed to develop this information.

“The third question in Section 3.0 covered the situation for ensuring that future tank
operations would not result in creating the flammability safety issue. It is envisioned that by
gaining basic information about the chemical and physical properties of each of the tanks
listed in Section 5.2 that it may be possible to relate this information to the observed tank
behavior (i.e., changes in surface level, temperature, type of gases emitted, etc.). This then
might show which properties or chemical species have a common link in the observed
behavior. As a simple example, limiting densities may be set for evaporation of specific
types of wastes or for mixing of specific waste concentrates.

Finally, Section 3.0 indicated at information was needed to evaluate dose
consequences. Analysis for various radionuclides and toxic chemicals will provide t
requisite information. Hazard analyses for the various tanks would then indicate the potential
for any dose that would exceed established guidelines. Results from these evaluations might
be used for establishii new work controls for the various tank activities.

26
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7.0 CONSEQUENCES OF DECISION ERRORS

Since no decisions are to be made at this time for the data obtained on waste samples,
there is no impact of decision errors. As an understanding is developed for the behavior of
the tanks, decisions can be established and the DQO then will be updated. However,
potential consequences for the items discussed in the previous section can be considered, but
it should be pointed out that any discussions of decision errors at this time must be
considered to be speculative. The complete spectrum of false-negative and false-positive
consequences will not be considered; only examples of some will be given.

With respect to decisions that might be established for determination of which species
are critical for gas generation, it is assumed that the decision would be directed at two
sitt :ions, one for « opr it of a mitigation n 10d and the other for a process
specification for future waste processing operations to ensure that flammable gases would not
be generated in sufficient quantity to be of concern. In the case of mitigation, an incorrect
ident cation of a particular species, or concentration of such a species, could lead to
establishing the wrong process for removal of it from the waste. This would be a severe cost
penalty and would still leave the safety issue unresolved. This could also be the case for a
waste processing specification(this is the third question); the wrong parameter might be
established and the waste might end up producing another flammable gas tank.

Decisions for gas retention might lead to development of a mitigation process. For
instance, if the p: meter were concerned with viscosity, a decision might be made to dilute
the waste so as to reduce the viscosity. Possible consequences of having an error in the
analysis, could then lead to excessive generation of additional waste, when, in fact, it would
not be needed to mitigate the situation and on the other hand the dilution may not
implemente  ‘hen, in fact, it was needed. Decisions for dealing with the gas retention
question m involve several key properties which may then need several related decisions.
Consideration of the consequences would thus be an involved process. This can only be
developed when all of the data have been analyzed and interpreted.

Consequences of an incorrect analysis for radionuclides could lead to overly restrictive
work controls in one case and on the other hand an underestimate of the potential dose
consequences would lead to an incorrect safety basis for the tanks.

These are only some examples of consequences that might develop for the results of
sample analysis for decisions related to the questions given in Section 3.0. Again, as stated
earlier, these will have to be developed after the basic understanding of the waste is
developed and at that time the DQO will be revised accordingly.
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8.0 SAMPLING AND DESIGN OPTIONS

Current data gathering procedures covered under this DQO are for sampling the waste
' either the rotary mode or push-mode core sampling or even with the "bottle-on-a-string"
method for grab samples. However, it should be noted that the rotary mode core sampling
system has not yet been qualified for use in potentially flammable atmospheres, but should be
available in fiscal year 1995.

8.1 CORE ANALYSES

For the double ' 1l ° at least one complete core will be taken. Experience with
101-SY (¢ ting 1992a, 1 showed li *~ wvar™ ‘ion R I 4 es.
Needs for cores from the single-shell tanks will be determined as discussed earlier
- (Section 5.0). Planning for the taking of cores will be integrated at the characterization
planing stage with needs of all other programs requiring core samples. Assumptions of
homogeneity made for the double-shell tanks do not necessarily apply to the single-shell
tanks; requirements for more than one core per tank will be determined in conjunction with
the Tank Characterization Program.

The core segments will be examined during laboratory extrusion, following procedures
developed for Tank 101-SY "Window E" cores (Jewett 1992). If visual examination reveals
incomplete samples, the Flammable Gas Safety Program representative will decide upon
options of retrieving another core from the tank. Also, if distinct stratification, as described
in Section 5.0, is revealed, the Flammable Gas Safety Program will need to determine
whether cores from other locations in the tank should be taken (to study inhomogeneity in
tank contents). For each core, composites will be made up of discrete distinguishable strata.

Where appreciable amounts of drainable liquids are collected, the Flammable Gas
Safety Program representative will determine appropriate testing and compositing to be
performe with the samples of liquid collected. For guidance, Tank 101-SY is considered to
contain four major strata: a bottom sludge layer, a non-convecting lower layer, a convecting
middle layer, and a crust layer. The convecting layer is expected to be predominantly
drainable liquid; if appreciable solids are found in this layer, they will be analyzed
separately, with appropriate compositing determined by the Flammable Gas Safety Program.
Laboratory analyses required on the composites (and on individual core segments where
indicated) are presented in Table 2 for physical tests and Table 3 for chemical tests. The
specific Tank Characterization Plan will provide detailed information for these laboratory
tests.
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Maximum uncertainty bounds are presented  desired accuracy and precision in the
tables. In general, these are bounds developed for expected relative percent difference for
current laboratory analyses on well-mixed homogeneous samples without sample matrix
interferences. Departures beyond these bounds may occur for tank samples. The required
‘number of cores for single-shell ~ ks will need to be developed.

It is necessary to ensure that proper quality assurance requirements are used for the
various procedures.” This was established for the waste sample analyses performed for tank
101-SY. The same requirements s/ 1ld be used for the analyses described in this DQO.
The requirements for duplicate, replicate, blank, spike, and blind analyses are given in
Table 8-2 of Jewett 1992.

Core segment samples should be retained until deemed no longer required for
(1) rechecking of analyses, or (2) future evaluations. Archived samples do undergo
deterioration along w**" contamination from containers. Also, hot-cell space limitations
precluc long term archiving of large numbers or volumes of samples. Surplus sample
material shall be archived for at least one year after formal reporting of laboratory results,
and disposal shall be executed only with approval of the Waste Tank Safety Program
management (see Strong 1992).

8 = USE OF "™STORICAL DATA

It is desirable to minimize the number of analyses to be conducted on core samples
through the use of prior analyses conducted for the waste tanks. Such data must have been
taken at a time as to be applicable to the safety issue. Table 4 provides a summary for the
double tanks in question. For Tank 241-SY-103 the last major addition of waste occurred
after the last chemical analysis. No analyses have been conducted since the tank started
to exhibit gas release events, thus the full suite of analyses listed in Tables 2 and 3 must be
conducted. Tank 241-AW-101 was sampled since i* t ' started to exhibit gas reli e
events, thus some analyses do not need to be repeated. ... the AN tanks, the last analyses
were done as part of the evaporator campaign when the tanks received the last addition of
waste. It may be possible to use some of these data. Selection of which data can be used
from the historical information will be done at the time the Tank Characterization Plan is
prepared.
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Table 4. Use of Historical Data.

re of last Date of last Start of gas Use historical
lition of | chemical analysis | release events data?
waste
1989 1986 1989 No
1986 1990 1986 Yes
1986 1987 1992 Maybe
1985 1985 1986 Maybe
105-AN | 1985 1085 1987 Maybe

References . rager 1994, Reynolds 1994, ..ilkins 1994.
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APPENDIX A

DATA QUALITY OBJECTIVES DEVELOPMENT PROCESS

The participants in the Data Quality Objectives (DQO) development process agreed
initially that the following groups should be involved: Westinghouse Hanford Company
(WHC) and Los Alamos National Laboratories (LANL) safety experts, WHC and Pacific
Northwest Laboratory (PNL) computer modelers, PNL laboratory simulant researchers, test
plan generators, WHC and PNL laboratory analytical scientists, and appropriate technical
experts from WHC and PNL, with facilitation by PNL and Neptune and Company
(Neptune).

Consistent with the __nk Waste Remediation System (TWRS) DQO Strate = (Babad et
al. 1994) the DQO presented herein is generic (to the Flammable Gas Watch List tanks) in
nature. Developing DQO for a generic problem required an adaptation of the DQO process.
The DQO process § “lance ™A 1993) focuses on eliciting the input required to develop a
statistical design for a specific data collection event in support of a specific decision.

Generic DQO to support decisions for the flammable gas watch list tanks serve different
functions, since the decisions are made in a process of logic based on a number of inputs.
The DQO presented herein will be reviewed upon completion of each core sampling activity
and will be updated accordingly. It is possible that in a number of instances insufficient data
will be available to generate a statistical design satisfying the data quality objectives stated in
this or ot r QO documents. In these cases, a number of critical assumptions must be
made, and data iality assessments must be performed to confirm data adequacy for decision
making. Then the DQO document serves to guide the design in a qualitative sense during

1 nning, and it can provide guidance for quantitative analysis of data adequacy when data
are collected.

Data requirements for the Flammable Gas Watch List tanks were developed in a DQO
process with outputs for each step of the process being elicited through a series of meetings.
Meetings of WHC and PNL engineers, scientists, and statisticians were facilitated by
experience DQO representatives following the U.S. Environmental Protection Agency
(EPA) guidance document (EPA 1993). The process was launched with an organizational
meeting held by the Flammable Gas Tank Stabilization program manager, the PNL DQO
coordinator, a representative from the Tank Waste Remediation System Characterization
Program, and a senior level manager involved in this program. In this meeting, the major
objectives of the DQO development task were discussed, and the technical experts and
stakeholders who needed to be involved were identified. PNL subsequently organized a
series of meetit locations and dates and invited each of the identified persons to attend.

P} provided DQO facilitators (Neptune) to assist the WHC program manager in conducting
the meetings and documenting the outcomes in appropriate formats. Table A-1 summarizes
attendance at the meetings so organized. In addition two separate meetings were held to
brainstorm needs in modeling of tank waste behavior and in synthetic and actual waste
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APPENDIX B

SUPPLEM... ..AL MEETINGS TO SUPPORT DEVELOPMENT
OF THE DATA QUAL.. . OBJECTIVES

I. MF~7ING ON CHEMICAL MECHANISMS

A meeting was held on November 23, 1993 to evaluate the work being done to
determine the mechanisms responsible for gas generation and retention. A historical review
was given for the work conducted at Westinghouse Hanford Company (WHC), Pacific
Northv  t Laboratory . .VL), Gec ‘a Institute of Technology, and Argonne National
Labori ies to « tl natu ofgas; K ion in synthetic and tank w: samples.
Discussions were held as to what type of tests should be done to determine gas retention
mechanisms. The effects of gas solubility also needed to be addressed as well as the effect
of radiation on the stability of the various gaseous species. The final item discussed at this
meeting concerned the type of analyses that needed to be performed on the core samples. In
general, the attendees felt that the same analyses that were conducted for Tank 101-SY would
be needed for the her double-shell tanks that are on the Flammable Gas Watch List.

The following list is a summary of the requested items:

The major anions an cations
The primary organics that were in the feed material
The organic products in the waste, including oxalate and formate.
TOC
DSC/TGA
Accountability for C, H, and N.
% water
Hydroxide
Ammonia
Noble metals
Polarized Light Microscopy
% solids
Physical properties (density, viscosity, yield strength)
Radionuclides
" Gas content of the waste and gas composition
Knov :dge of surfactants.

The fo )wing people attended the meeting:

H. Babad, D. L. Herting, C. Delegard, J. C. Person, D. A. Reynolds,
S. A. Bryan, D. D. Stepnewski, G. L. Fox, R. J. Van Vleet, L. R. Pederson,
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G. W. Rosenwald, M. Campbell, N. G. McDuffie, G. D. Johnson

II. ME...NG ON MODELING ACTIVITIES

A meeting was held on December 16, 1993 to review the work being done on thermal,
gas flow, combustion and waste modeling. The data needs for each type of modeling work
are listed below. )

a) Thermal Modeling

The | conductivity (may be able to get from synthetic waste)
He: apacity (may be able to get from synthetic waste)
Density of waste

Volumetric distribution of heat sources

Solubility of various species

Vapor pressure and density of vapor

Soil thermal conductivity

System operating parameters

- Flow rates for dome and annulus

- Air temperature for dome and annulus
- Relative humidity

- Waste temperature

- Structural temperatures

- Ventilation system configuration

b) Gas Flow Modeling

® System flow rates

® System configuration
Psychometric data

® Vapor pressure data

® Gas composition

c) Waste Behavior Modeling

o istribution of solids in the waste

Gas content of waste and gas composition
Distribution of gas in waste

Viscosity

Rheogram

Yield Strength

Density
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® Particle si: of solids
® Solubility of gases and solids
e )} chanism for —1s retention and release

d) Gas Burn Modt ng
® Properties of Crust
- DSC
- TGA
- Adiabatic calorimetry
| - % water

g

® (as compositis

The fo »wing people attended the meeting;

. Van Vleet, D. Reync Is, W. Cowley, D. Stepnewski, G. Fox, W. Kencht,

T R
K. Sathyanarayana, T. McCall, F. Heard, S. Wood, T. Beaver, N. McDuffie,
D. Hopkins, G. Johnson, B. Vonderfecht, R. Graves
PNL: C. Stewart, D. Anderson, Z. Antoniak, D Trent, T. Michener, R. Allemann,
L. Schienbein
AD K. Pasamehmetoglu, J. Edwards, B. Lin, J. Spore, R. Nelson
RL: G. Rosenwald.
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