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• EXECUTIVE SUMMARY 

Radioactive liquid waste may produce hydrogen as a result of the interaction of gamma 

radiation and water. In tanks containing organic chelating agents, additional hydrogen gas as 

well as nitrous oxide and ammonia may be produced by thermal and radiolytic decomposition 

of these organics. Several high-level radioactive liquid waste storage tanks, located 

underground at the Hanford Site in Washington State, are on a Flammable Gas Watch List. 

Some contain waste that produces and retains gases until large quantities of gas are released 

rapidly to the tank vapor space. Tanks nearly filled to capacity have relatively little vapor 

space; therefore if the waste suddenly releases a large amount of hydrogen and nitrous oxide, 

a flammable gas mixture could result. The most notable example of a Hanford waste tank 

with a flammable gas problem is tank 241-SY-lOl. Upon cKcasion, waste stored in this tank 

has released enough flammable gas to bum if an ignition source had been present inside of 

the tank. Several other Hanford waste tanks exhibit similar behavior although to a lesser 

magnitude. Because this behavior was not adequately addressed in safety analysis reports for 

the Hanford Tank Farms, an unreviewed safety question was declared, and in 1990, the 

Flammable Gas Tank Safety Program was established to address this problem. The purposes 

of the program are as follows: 

1. ; Provide safety documents to fill gaps in the safety analysis reports. 

2. • Resolve the safety issue by acquiring knowlalge about gas retention and 
relrase from radioactive liquid waste and developing mitigation technology. 

This document provides the general logic and work activities required to resolve the _ ^ 

unreviewed safety question and the safety issue. 

i i i 
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1»0 BACKGROUND 

Potentially dangerous gases are often evolved from industrial processes. The primary 
hazards associated with small levels of gas are toxicity and combustion. Regular inspection 
of storage facilities, proper work controls and procedures, and adequate ventilation ensure 
that dangerous accumulations of gas are avoided or dealt with promptiy. 

Protection of hazardous areas from explosions has been a concern since the industrial 
revolution. Passive methods, which emphasize preventing an ignition source from reaching 
the gas, have been used historically-the supposition being that a flammable mixture of gas is 
present. The lower flammability limit (LFL) is the minimum concentration of a flammable 
gas in air that wiH support combustion. Typically 1 to 10 percent of such a gas in air is 
flammable. Table 1-1 gives values of the LFL in terms of the volume percent of gas in air 
for a selection of flammable gases. There is also an upper flammability limit (UFL) because 
if insufficient oxygen is present in a gas mixture, then combustion cannot be supported. 

Table 1-1. Minimum Volume Percent of Gas in Air Capable of 
Supporting Combustion (Lower Flammability Limit). 

• Gas 

Hydrogen 

Ammonia 

Methane 

Acetylene 

Butane 

Naphthalene 

Carbon monoxide 

MntiHittni volamd perctat 

4.0 

15.0 

5.0 

2.5 

1.9 

0.9 

12.5 

Radioactive liquid waste tends to produce hydrogen as a result of the interaction of 
7-radiation and water. If the waste contains organic chelating agents, additional hydrogen 
gas, as well as nitrous oxide and ammonia, can be produced by thermal and radiolytic 
decomposition of these organics. Several high-level radioactive liquid waste storage tanks, 
located underground at the Hanford Site in Washington State, contain waste that retains the 
gases being produced in them until large amounts are suddenly released to the tank vapor 
space. Tanks nearly filled to capacity have relatively littie vapor space; therefore, if the 
stored waste rapidly releases hydrogen and nitrous oxide, a flammable gas moisture may 
result. The most notable example of a Hanford waste tank with a flammable gas problem is 

M 
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tank 241-SY-lOl. Waste stored in this tank has released upon occasion enough flammable 
gas to bum if an ignition source had been present inside of the tank. Several other Hanford 
waste tanks exhibit similar behavior although to a lesser magnitude. 

Ignition of a flammable gas mixture in a waste tank could lead to a release of radionuclides 
to the atmosphere through risers in the tank dome.* At.sufficientiy high concentrations of 
flammable gases, the mixture wiH detonate. The resulting explosion could cause permanent 
damage to the tank as weE as emission of radioactive effluents. A severe explosion might 
pralude farther containment of the waste. 

Although the tendency of Hanford high-level radioactive liquid waste to generate and retain 
flammable gas was recognizrf as a serious problem by 1979, this problem did not receive 
adequate attention. Combustion, of flammable gzs mixtures conteining the oxidizer nitrous 
oxide was not considered in the Safety Analysis Report of worst-case accidents. An 
investigation of fliis phenomena in 1990 resulted in a Flammable Gas Watch List for 25 
Hanford waste tanks and an unreviewed safety question (USQ).** The condition of these 
tanks was declared an unreviewed afety question because of the potential radiological 
consequences from a waste release following ignition of an accumulated mixture of nitrous 
oxide and hydrogen, an event tiiat had not been analyzed in any previous safety analysis. 

Actions taken under the U.S. Department of Energy (DOE) Order 5480J, Safety of Nuclear 
Facilities (DOE 1986), for a USQ wiU normally culminate in an updated safety analysis 
report and new operating restrictions. Interim operating restrictions have been implemented 
through Interim Operational Safety Requirements to reduce ignition sources and the potential 
for sparks. As a result, the following activities are restricted for Flammable Gas Watch List 
tanks: 

• Waste transfers into and out of tanks 

• Waste core sampling 

® In-tank photography 

•Risers provide a path from the tank dome to ground level so that instruments can be inserted into the tank. 

•^Initially, corporate reports and letters were reviewed to find tanks that exhibited slurry growth, a possible 
manifestation of gas retention in liquid. Hiis resulted in 5 double-shell tanks and 15 single-shell tanks being 
placed on the Flammable Gas Watch List. Subsequent criteria result^ in the addition of 2 more single-shell 
tanks, for a total of 22 tanks. Ba»use the vapor spaces of 5 Watch List tanks are vented durough 
tank 241-SX-109, it was also added to the Watch List. The waste surface level in tank 241-AW-lOl increased 
and later dojteas^, with pressure ^ikes accon^anying both these change. As a result, tank 241-AW-lOl was 
added to the Watch List. Finally, m. organic Watch List tank, 241-U-107, was recently added to the Flanmable 
Gas Watch List because it also exhibit^ slurry growth. A new method is being developed for determining 
which tanks should be included on this list. 

1-2 
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• Work in the primary tank dome space or on associated ventilation/exhaust 
systems 

• Work in the tank annulus or on associated annulus peripheral equipment 

• Work in the vicinity of the tank or exhaust systems 

Additional requirements were imposed on the following activities: 

• ' Hydrogen/flammable gas monitoring 

• Increased supervision 

• Management approval of waivers for any of-the special requirements or 
restrictions 

Also, on November 5, 1990, the United States Congress passed Public Law 101-510, Section 
3137, "" Safety Measures for Waste Tanks m Hanford Nuclear Reservation," which addresses 
safety issues concerning the handling of high-level nuclrar waste. This law which directs the 
Secretary of the DOE to take the foEowing actions: 

• Identify those tanks that "...may have a serious potential for release of high-
level waste due to uncontrolled increases in temperature or pressure..." 

® Ensure that "*...continuous monitoring to detect a release or excessive 
temperature or pressure..." is being carried out 

• "...develop action plans to respond to excessive temperature or pressure or a 
release from any tank identified..." 

• Restrict additions of high-level nuclear wastes to the identified tanks unless no 
safer alternative exists, or the serious potential for a release of high-level 
nuclear waste is no longer a threat. 

This law also directs the DOE Saretary to report to Congress "...on actions taken to 
promote tank safety, including actions specificaMy taken pursuant to this section of the law, 
and the Secretary's timetable for resolving the outstanding issues on how to handle the waste 
in such tanks." 

1-3 
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2 J IHE SAFETY BSUE 

The Hanford high-level radioactive liquid waste storage tanks on the Flammable Gas Watch 
List are shown in Table 2-1. 

Table 2-1. Flammable Gas Watch List Tanks. 

Sfegl^shei tmk& 
101-A 

101-AX 

103-AX 

102-S 

111-S 

112-S 

ioi-sx 
102-SX 

103-SX 

104-SX 

105-SX 

106-SX 

109-SX 

ilO-T 

103-U 

105-U 

107-U 

108-U 

109-U 

; Boay^sWI tanks 
103-AN 

104-AN 

105-AN 

101-SY 

103-SY 

101-AW 

The waste stored in these tanks tends to be viscous with non-uniform temperatures and 
fluctuating surface levels. Temperature profiles and surface levels can be correlated with gas 
retention and release. Double-sheE tank 241-SY-lOl retains so much of the gas generated in 
its waste that, when the gas is released, violent waves are produced and flammable gas 
mixtures are occasionaEy measured. When the gas is released, the waste surface level can 
drop about one-foot. This type of behavior must be prevented or mitigated. 

Tanks 241-AW-lOl, 241-SY-103, 241-AN-103, 241-AN-104, and 241-AN-105 give clear 
indications of similar behavior but to a much lesser degr«.'* Single-shell tanks however, 
do not have the Mme problem. They were added to the Flammable Gas Watch List because 
at some past time the waste stored in them exhibited a phenomenon caEed slurry growth. 
Slurry growth is a gradual increase in waste volume associated with the generation and 
retention of gas in the waste, the generation of a low-density condensed phase (e.g., foam), 
or both. The current approach for single-shell tanks is to install equipment for monitoring 
the gases in the tank dome spaces and take additional actions, if necessary. 

*For exao^le, tank 241-AW-lOl contains about 4,{»1,168 liters (1,057,000 gallons) of slurry and 
317,974 liters (84,000 gallons) of sludge for a waste surface level of about 1041 cm (410 in.). Surface level 
drops of from 1 to 5 cm (0.5 to 2 in.) are similar to those that occur in the other double-shell tanks. 

2-1 
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The afety issue for the Flamm^le Gas Watch List tanks is evident in the foEowing: 

• The potential for igniting flammable gases such as hydrogen-air and/or 
hydrogen-nitrous oxide which could result in a release of radioactive material. 

• The potential for relrasing waste material due to a large pressure pulse during 
a gas mkase event. 

Figure 2-1 iEustrates the conditions in which a release can occur. 

Figure 2-1. Mechanisms for Releasing Material from 
a Flammable Gas Watch List Tank. 

FACTORS THAT CAUSE A RELEASE TO THE ENVIRONMENT, 
AND ROUTES/METHODS OF RELEASE 

Faetom That Could Cause a Release 

Episode Gas Stmcty-Stata 
Gas 

ConosfitiBlsofi 
Abov® fm LFL 

Ignifefi in Hs®d 
Spaeaof 
&haust 

I 
£ 

Gas Bum 
Witti Cmst 

Bym 

1 
Gas Bum 
Wlttwul 

Croat a j m 

Routas/Methocb d Rdeasa 

I 
Systam 

OfMnings 

1 
Failed 

HEPAfiltBr 

T 

I 
System 

0p®rang3 

T 

Failed 
HEPA Ritar 

T 

1 
Gross Tank 

Failure 

J 

RELEASE 29405062.4 
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The major objective of this program is to develop and implement methods for controlHng the 
retention and periodic release of flammable gases so that Hanford high-level radioactive 
waste tanks are maintained in as stable a condition as possible. Two additional objectives are 
to ensure that Tank Farm operations do not tod to conditions that could create an accident 
and to upgrade the monitoring instrumentation on the tanks. 

2-3 
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3.0 H.AMMABLE GAS TANK SAFETY ISSUE RESOLUTION 

An approach to resolve the flammable gas safety issue is shown in Figure 3-1. After 
evaluating the problem, one or more options can be selected to resolve tiie safety issue: 

m "Zero option" 
® Mitigation 
® Resolution. 

The options lead to removing one or more tanks from the Flammable Gas Watch List by 
controlling or eHminating the hazard. The option selected depends on the type of behavior 
exhibited by the tank(s). Important terms are defined as follows: 

• Mitigation: Actions which prevent tiie episodic release of flammable gases. 

• Zero Option: In-situ safe storage of waste without fiirther treatment. Review 
of historical rwords and modification of administrative controls wiE always be 
a part of this option. 

® Pretreatment: The process used to prepare waste for treatment. 

• Disposal: Actions to isolate waste from the biosphere for the foreseeable 
future, with no intent of retrieval. Deliberate action is required to regain 
access to the waste. 

® Remediation: Actions to safely store, maintain, tieat, and dispose of tank 
waste forms. 

The paragraphs below provide the details of the logic for resolution of the flammable gas 
issue. Figures 3-2 through 3-10 provide details for the options given in Figure 3-1, 

3.1 EVALUATING THE PROBLEM 

The process of evaluating the flammable gas tank safety issue is illustrated in Figure 3-2. 

Work priorities are developed from a review of historical data, synthetic waste studies, 
laboratory tests, analytical modeling, and sensitivity analyses (see Figure 3-3, 1.1.1 and 
1.1.2), when direct information about the behavior of tank waste is unavaEable. Data from 
actual waste samples and tank monitoring wiU be obtained as equipment is developed or 
otherwise becomes available (for example, temperature, pressure, waste surface level). 

3-1 
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Results from sampling each waste tank could validate a preliminary hypothesis about the 
behavior of waste in a tank, but additional studies and ampling may be required before a 
quantitative understanding or model of waste behavior is developed. 

A model for the behavior of Flammable Gas Watch List tanks may be used to improve 
ciiteiia for operating the tanks (see Figure 3-4) and to determine whether it is safe to 
stabiliK and isolate single-shell tanks that have not already b«n stabilized and isolated. 
Other applications for this information are as follows (see Figure 3-5). 

• Task 1.5 - Apply Criteria to Data by Tank. This task will redefine the safety 
envelope basrf on technical evaluations, hazards reassessment, and probable 
risk assessment. 

• Task 1.6 - Revise Tank List. TMs task will revise the list of tanks with safety 
issues requiring resolution. Tanks will be added or removed based on 
documentation approved by the appropriate authority. 

® Task 1.7 - Upgrade Equipment, Facilities and Safety Documentation. This 
• task win upgrade gas monitors, instrumentation, and ventilation. It wiE also 

redefine the safety enveloi» and determine control limits. 

After evaluating tank behavior decisions can be made on the appropriate option to resolve the 
safety issue. 

3»2 IMPLEMENTING THE ZERO OFHON 

The zero option (see Figure 3-6) involves minimal risk tanks. The appropriate disposition 
for each tank will be based on redefining the safety envelope, revising the Flammable Gas • 
Watch List, and establishing work controls. Possible dispositions include the following: 

• Remove tanks fi^om the Watch List and take no fiirther action because they are 
inherenfly or passively safe. 

® Remove tanks from the Watch List after completing upgrades, redefining the 
safety envelope, and determining work controls consistent with zero option 
safety criteria developed in Task 1.4 (see Figure 3-4). 

® Determine that the zero option is not viable in which case mitigation or 
remediation will be required to resolve the safety issue. 

Most tanks will be dispositioned in this manner. 

3-5 
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3.3 IMPLEMHHTMG MHIGATION 

Events leading to a hazardous situation occur in sequence. If these events or combinations of 
events can be eliminated, the consequences of the hazard will be eliminated or reduced to an 
acceptable level. The mitigation option (Figure 3-7) applies to tanks where a hazard can be 
controlled or eliminated by in-tank treatment, for example, operation of a mixer pump in 
tank 241-SY-lOL The first step taken to resolve the afety issue is tiierefore to identify 
events (see Figures 3-7 and 3-8) leading to an undesirable situation. Sometimes postulated 
events can be evaluated in the laboratory; otherwise engin^ring judgment and analysis is the 
only evaluation tool. 

M the unlikely event that tanks other than 241-SY-iOl r^uire mitigation, several approaches 
may be examined. The most important criteria for selecting a particular approach relate to 
the effects that it might have upon the final treatment of the waste, the rapidity with which it 
could be implemented, its potential for success and cost. 

Implementing a mitigation approach (see Figure 3-8) begins with a scaled proof of concept to 
validate laboratory scale testing. An important part of this evaluation deals with the impact 
of the approach on the integrity of the tank and on the final disposal of its waste. Once a 
scaled proof of concept is demonstrated, design and fabrication can begin. Safety and 
environmental documentation wiH be prepared at the same time, and permission to operate in 
the affected tanks wiE be secured. When these tasks have been completed, the mitigation 
approach can be implemented. 

After the selected option has been implemented, tank sampling or data monitoring will 
indicate whether the tank is actuaUy mitigated or not. If so, then the safety issue is resolved. 
The tank can be removed firom the Flammable Gas Watch List and managed as a tank with 
no safety issue. If mitigation is not sufficient to resolve the safety issue, then further 
resolution steps will be required. 

3.4 IMPLEMENTING THE RESOLUTION 

The resolution path (s» Figure 3-9) applies to tanks where tfie hazard cannot be controlled 
or eliminated by in-tank treatment of waste. To resolve the safety issue, the waste must be 
removed from the tank and transferred to another location for treatment and storage.- Except 
for the last step, the logic steps for implementing resolution in Figures 3-9 and 3-10 are 
identical to the steps for implementing mitigation (see Figures 3-7 and 3-8) step. 
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4 J ^OGRAM ACUVmES 

The process by which safety issues are to be resolved includes evaluating the problem, then 
selecting one or more of the following options as appropriate: 

• Storing Ac waste without ftirther treatment (zero option) 

® TaMng action within designated tanks to treat waste and reduce the severity of 
the safety issue (mitigation option) 

• TaMng action outside of designated tanks to store^ maintain, treat, and dispose 
of waste. 

Resolving the safety issue for a tank is progressively more difficult and costly as the number 
of options required increase. It is expected that the safety issue for most of the 
25 Flammable Gas Watch List tanks will be resolved by the first or second option shown 
above. For the remaining Watch List tanks, resolution will be accomplished by in-tank 
treatment of the waste or by removing the waste for storage in another tank with or without 
treatment. 

Program activities for the Flammable Gas Tank Safety and the Hydrogen Mitigation 
Programs have been grouped into the five categories listed below. The categories are 
discussed in detail in the sections that follow. 

• Characterization and evaluation 
• Technology 
• Safety documentation and unreviewed safety question resolution 
• Equipment and instrumentation upgrade 
• Mitigation. 

Characterization and Evaluation 

Data must be obtained to enhance our understanding of the causes of gas retention by high-
level radioactive liquid waste. This includes historical information, waste characterization 
data, and evaluation of gases in the tank dome spaces. Detailed evaluations of this 
information will be used to interpret the behavior of waste in the Flammable Gas Watch List 
tanks. 
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Technology 

The technologies used wil include the following: 

• Laboratory studies using synthetic waste to determine the chemical and 
physical mahanisms of gas generation and retention in Watch List tanks 

• Development of tank models to simulate gas release phenomenon and evaluate 
strategies for mitigation of flammable gas releases 

• Development of analytical techniques to characterize chelators and chelator 
fragments in tank waste 

® Development of waste sampling techniques. 

Safety Documentation and Unreviewed Safety Question Resolution 

Safety analyses are requirai for tank-intrusive activities, such as sampling and 
instrumentation upgrades. Reports will be prepared to document how tanks are removed 
from the Watch List." The primary fcxus of this activity is closure of the unreviewed safety 
question. The work scope includes the following: 

• Preparing hazard assessments and probabilistic risk assessments 

• Defining tank safety criteria 

• Redefining tank safety envelopes 

® Compiling documents that support the Interim Safety Basis 

• Recommending resolution/closure of the unreviewed safety question for the 
various tanks. 

Equipment and Instrumentation Upgrades 

The following upgrades will be funded: the muM-functional instrument tree, the temperature 
monitoring and control system, g^ monitoring cabinets, surface-level detectors, closed-
circuit TV cameras, modular exhausters, inlet filters, data acquisition and control systems, 
and removal and disposal of any damaged, inoperable, or interfering equipment from the 
waste tanks. 
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Mitigation 

The primary focus is to develop and implement a method to reduce the severity of the hazard 
posed by episodic releases of flammable gas mixtures in tank 241-SY-lOl. An ongoing 
program to mitigate gas relrase events in this tank has been successful to date. Four options 
are being evaluated: mixing, dilution, heating, and sonic agitation. 

CI CHARACTEMZAHON AND EVALUATION 

To resolve the safety issues, it is necessary to understand the chemical and physical 
pro|«rties of waste material in the Flammable Gas Watch List tanks. This can be 
accomplished by retrieving* and analyzing waste samples from the tank in question. Data 
requirements for safety analyses, mitigation actions, and modeling activities are described in 
Table 4-L 

4.1.1 Waste Samping 

Samples of the liquid and slurry layers beneath the crust must be collected and analyzed to 
understand the mechanisms by which hydrogen and other gases are generated, stored, and 
periodically released from the waste. A detailed analytical chemistry plan has been prepared 
for core samples taken from tank 241-SY-lOl. Table 4-2 summarizes the analyses conducted 
on waste samples. The majority of these analyses will be performed by the Westinghouse 
Hanford Company. Support will be provided by the Pacific Northwest Laboratory for the 
following types of characterization: organic compound analyses, radionuclide analyses, gas 
phase analysis, and characterization of physical properties. The organic characterization will 
include analyses for volatile and semivolatile organics as well as chelators and their 
degradation products. The analyses for volatile and semivolatile compounds will be 
performed by gas chromatography/mass spectrometry. Analytical methods for the chelators 
are not yet in place (s^ Sation 4.2.3). The gas phase analysis will determine 
nonhydrwarbon gases and hydrocarbons. The analyses for the nonhydrocarbon gases and 
light hydrocarbons will be performed by quantitative mass spectrometry. 

•Methods for relrieving waste samples include auger Mmpiing, core drilling, and removal of crust material 
adhering to existiag mslruments and other equipment taken from the tanks. 
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Table 4-1, Data Requirements. (2 sh«ts) 
I^8l»iiesis 

Modeling 
Itescilpioii ' . 

Evaluate crust characteristics and composition supporting the evaluation of 
gas release mechanisms. Crust characteristics include the following: 

Composition (anions, cations, organics, radionuclides) 
Density 
Percent water 
Differential scanning calorimetry (performed from ambient to 450 ^C) 
Thermal conductivity* 
Porosity* (i.e., permeability) 

Evaluate liquid layer thermal and Theological properties supporting the 
development of a thermohydraulic model of the tank. The properties 
include the following: 

Composition 
Solids settling rate 
Density (solids and liquid phases) 
Specific heat 
Thermal conductivity 
Shear stress vs. shear rate rheogmm 
Surface tension 
Gas generation rate and composition 
Coefficient of thermal expansion 

Evaluate slurry layer thermal and Theological properties supporting the 
development of a thermohydrauEc model of the tank. The properties 
include the following: 

Composition 
Solids settling rate 
Percent settled solids 
Density 
Thermal conductivity^ 
Spaific heat 
Particle size disteibution 
Shear strength 
Shear stress vs. shear rate rheogram 
Gas generation rate and composition 
Coefficient of thermal expansion 
Surface tension 
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Table 4-1. Data Requirements. (2 sheets) 
teplreueRls 

Safety Analysis 

Mitigation 

: Pescrlp^oii 
Characterize physical and chemical properties of the crust to support 
modeling of crust movement during gas generation and migration and to 
assess the potential consequences of a gas explosion. 

Quantitatively identify toxicological components and aerosols in the crust, 
liquid, and slurry layers for analysis of the consequences of an explosion. 

Identify reactive materials (chemicals) in the crust to evaluate the potential 
for a saondary crust reaction. 
Evaluate waste characteristics supporting the development of mixing, 
heating, dilution and sonic mitigation options. Waste characteristics 
include the following: 

Sp«ific gravity 
Solids settiing rate 
Percent settied solids 
pH 
Weight percent and volume percent of centrifiiged solids 
Shear stress vs. shear rate rheogiam 
Particle size distribution 
Shrar strength 
Composition (anions, cations, organics, radionuclides) 

* Further methods development is required. 
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Table 4-2. Core Sample Analyses. 
1™"™ ^ FlifsiM Md lli«iogical 
Photographs 
Color, description of sample 
Volume, weight 
Particle size 
Density 
Weight percent water 
Weight and volume percent solids 
Solid settling rate 
Differential scanning calorimetry 
Thermogravimetric analysis 
Polarized microscopy 
Shear strength 
Shrar stress-shear rate rheograms 
Penetration resistance 
X-ray diffraction 

Ba4ioclieiiil^ 
Transuranics (̂ ^Am, ^^'^^u, ^^Np) 
Gamma energy analysis (̂ ^Cs) 
Total alpha 
Total uranium 
*Sr 

i ' ' " Chemical 
Inductively coupled plasma (metals) 
Anions (NO5, NOi, COi^ SOi^ P0;^ F , CI") 
Ammonia/ammonium ion 
Cyanide 
pH 
Total organic carbon (TOC) 
Volatile organic analysis (VOA) 
Semivolatile organic analysis 
Chelators (ethylenediaminetetraacetic acid [EDTA], 

hydroxyethylenediaminetriacetic acid [HEDTA], 
nitrilotriacetic acid [NTA], 
ethylenediaminetriacetic acid [ED3A]) 
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The radionuclide analyses will determine concentrations of ^^Am, ^ c , " ' I , ^ ^ u , '̂ 'Sr, 
^̂ "̂ Cs, and ^"^Np. These analyses involve conventional ion-exchange separations and solvent 
extraction separation followed by alpha energy analysis for the americium and neptunium. 
The physical property characteristics will include measurements of density, shear strength, 
solid settling rate, and percent settling of solids. 

In 1991, a detailed data specification was developed for waste characterization activities. 
TMs data specification was used for preparing data quality objectives for the Flammable Gas 
Tank Safety program. 

4,ls2 Gas Momtoring 

A Standard Hydrogen Monitoring System (SHMS) has been designed and used at 
tank 241-SY-lOl. This system provides real-time analysis of hydrogen using dual chemical 
diffiision instruments made by the Whitaker Corporation. The system also has plumbing 
capabilities to grab samples at periodic intervals. Analysis of grab samples is performed at 
the Pacific Northwest Laboratory with a high-resolution mass spectrometer. Efforts are 
underway to include a gas chromatograph into the standard hydrogen monitoring system. 
Standard hydrogen monitoring system cabinets will be placed on each of the 25 Flammable 
Gas Watch List tanks. Figures 4-1 and 4-2 are photographs of a standard hydrogen 
monitoring system. 

4.1.3 Evaluating Waste Behavior 

The scope of this work is to gather and analyze data obtained from Tank Farm operations, 
waste sampling, gas monitoring, and relevant literature. It is important to analyze this data 
to determine trends and correlations, to provide an interpretation of processes occurring 
within the tank, and to highlight the need for additional data. Typical activities are as 
follows: 

• Analyze recent and historical surface level and waste temperature data 

® Interpret core sample and gas monitoring data 

® Assess whether the information available on waste properties and behavior is 
sufficient or requires enhancement. 
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Figure 4-1. Hydrogen Monitoring System (Closed Cabinet). 
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Figure 4-2. Hydrogen Monitoring System (Open Cabinet). 
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4.2 TECHNOLOGY 

4.2.1 Laboratory Studies 

Laboratory studies with synthetic and actual waste samples are essential for understanding the 
mechanisms for gas generation, retention, and relrase. la addition, the studies provide 
information for safety analyses and for engineering of mitigation options. 

4.2.1.1 Gas Generation Reaction Mechamsms and Kinetics. This task will determine the 
stoichiometry, mechanisms, and kinetics of the gas-generating reactions. Experimental 
studies wM determine the basic information about physical and chemical reactions in the 
waste, for example: 

• The important parameters affecting gas generation 
• The chemical' mMhanisms producing reactive gases such as H2, NjO and NH3 
• The part that radiation plays in gas generation. 

4.2.1.2 Stoichiometry^ Kinetics, and Mechamsms of Meactions. This task will investigate 
the stoichiometry, mechanisms, and kinetics of gas-generating reactions in Hanford waste. 
The following approach will be used: 

® Reaction stoichiometries will be determined by using simple systems of critical 
reactants (e.g., NaN02 and HEDTA). The goal will be to identify and 
determine the amount of gaseous, solid, and soluble organic and inorganic 
products produced per mole of reactants. 

® Reactivities of functional groups present in the reactive complexants will be 
isolated by using simple model compounds and isotopic tracers. For example, 
HEDTA is a reactive complexant; composed of alcohol, amine, and 
carboxylate groups. The reactivities of these groups will be investigated using 
simple molecules and ^̂ C, ^H (deuterium), and ^̂ N labeled functional groups. 

• Functional groups in the reactive complexants will be traced with isotopic 
labels, and tiieir behavior will be determined. The behavior will be compared 
with the model compounds. 

• Reaction kinetics will be investigated using pseudo first-order conditions to 
aHow examination of the effect of changing the concentration of one particular 
reactant. Each of the critical reactants or factors will be investigated. 

m Parameters for the Arrhenius equation will be determined by running reactions 
over a range of temperatures. 

4-13 



WHC-SD-WM-SD-019 Rev. 0 

Various measurements will be taken to follow the process of the reaction in these 
experimental studies. These measurements include the volume and composition of gas 
produced, the increase in system pressure resulting from gas production, and the composition 
of the reacfants, 

4.2.1,3 Radiation Effects. Hanford tank wastes are highly alkaline to prevent excess 
corrosion of the sted. liners. They have also been stored for many years thereby being 
exposed to Mgh radiation doses. In such an environment, many reactions can occur that will 
change the chemical nature of the waste constituents. Researchers at the Argonne National 
Laboratory have conducted detailed evaluations on the effects of inadiation on Hanford 
waste; their results are summarized below. 

The research goal was to examine the mechanisms of radiolytic and radiolytically induced 
thermal generation of gases in solutions and slurries simulating Hanford waste. Because the 
radioactive isotopes in the tanks are predominantiy beta and gamma emitters, a *Co gamma 
source accurately simulates their radiolytic effats. The radiolytic sources for H2 are e;, and 
its predecessors and H atoms. Direct radiolysis of the water generates some Hj (generation 
rate, or G, for Hj is G = 0,03 of Hi moteules per 100 eV of energy absorbed by water), 
and an additional amount comes from the hydrogen abstraction reaction H + RH-*H2+R«; 
the added yield correlates well with the rate constants measured for hydrogen abstraction. 
Nitrate scavenges ei, and its predecessors, whereas nitrite (No^ is the major H-atom 
scavenger. Computer modeling shows that if nitiate is above 0.5 M, and nitrite is above 
2 M, the addition of other scavengers will have littie effect on the yield of H2. 

Generating nitrous oxide (N2O) requires the presence of organic molecules; however, the 
nitrogen atoms in N2O come from inorganic sources (NO5, NO5), The dependence of the 
N2O yield on the dose rate suggests that it is produced by a first-order reaction of a radiolytic 
intermediate competing with a second-order reaction of the same intermediate. As the 
temperature increases, the first-order reaction speeds up and becomes dominant. Oxygen is 
efficientiy destroyed in the presence of organic molecules. Small yields of ammonia were ' 
m^sured, and they increasal linarly with dose indicating ammonia is produced from 
radiolysis of an intermediate. The nitrogen in NH3 comes from organic chelators such as 
EDTA. 

Gas yields in solution depend only w^kly on temperature (for temperatures less than 60 "C). 
The yield of Hj in slurries at 30 'C is significantiy lower than in solution. As the 
temperature increases, more of the solids are soluble, and the yields approach those in 
solution. 

The rate of thermal gas generation increases upon preinadiation, reaches a maximum (at 
approximately 20 Mrad), then declines. Therefore, the known radiolytic degradation 
products of chelators (NTA, IDA, glycolate, glyoxylate, formaldehyde, formate, oxalate, and 
hydroxylamine) were examined for their roles in the thermal generation of H2 and N2O at 
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60 "C. Among the degradation products, only glyoxyate and formaldehyde generated H2 at 
significant rates. Hydroxylamine generated NjO and Nj at significant rates with standard 
waste simulants. 

Formaldehyde is a proposed intermediate for the production of hydrogen from chelators. 
The rate of hydrogen evolution from formaldehyde has hesn measured under experimental 
conditions and at temperatures relevant to waste tank conditions. Rate constants and 
activation energies for formaldehyde and glyoxylate have been determined. The fraction of 
formaldehyde producing H2 increased with decreasing formaldehyde, thereby increasing 
[OH'] and increasing temperature. 

Minor waste constituents showed no catalytic effects on gas generation rates. In solution or 
slurry, only radiolyticaUy produced Pd intermediate (possibly metallic Pd) strongly retains 
H2, but it does not reduce the rate of its generation. Radiolytic yields of N2O are strongly 
r^uced by Cr(IIO but not by other minor components. "Loose"* and "tight" gases have been 
found in irradiated slurry. "Loose" gas can be removed by bubbling; "tight" gas can be 
released only by dissolution of the slurry. It is estimated that only 10 percent of the 
degradation of organics must produce formaldehyde to account for the H2 yield in tank 
241-SY-lOL 

Some conclusions are as follows: NO2 is the major oxidizing radical, and its reaction 
products probably include glyoxylate and formaldehyde as thermal precursors for H2 and 
hydroxylamine for N2O. About 30 percent of the H2 comes from radiolytic reactions and the 
rest from thermal reactions. 

4.2.1.4 T^ing Sampte of Actual Wastes, Tests wiH be conducted on waste retrieved 
from tanks (e.g., tanks 241-SY-lOl and 241-SY-103) to determine gas generation kinetics 
and gas solubility for NH,, N2O and N2. The effects of heating and dilution on gas 
production will also be evaluated. 

4.2*1.5 Gas Retention Studio. The rhrological behavior of tank waste is critical to 
characterizing its tendency to retain and periodically release gas. Early investigations 
concluded that gas bubbles are retained by the waste sluny which has settied to the bottom of 
the tank (sludge). Physical mechanisms responsible for tiie retention of these bubbles are not 
well undCTstood, but tiie yield stirength and viscosity of the w^te are expected to be the most 
important properties conMbuting to these mechanisms. The presence of gas bubbles in the 
sludge is ^so expected to affect its physical properties, but there are no literature data 
available to asses these effects. Objectives of these studies include the following: explaining 
the mechanisms contributing to gas bubble retention and release from waste sludge, 
understanding how bubbles affect the sludge physical properties pertinent to bubble retention, 
developing correlations of these physical properties to include in computer models, for 
example, and collecting experimentol data on the physical properties of simulated sludges 
with bubbles, for example, viscosity and yield strength. 
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Gas bubbles being released from waste in tank 241-SY-lOl cause or are caused by waste 
motion. Accordingly, dynamic properties of the sludge^ such as its rheology, are important 
to the release mechanism. In contrast, the mechanisms for bubble retention appear to depend 
more on the forces acting on bubbles in stagnant sludge, for example, surface tension. 

4,2.2 Developing Tank Model Applications 

Analytical evaluations support safety analyses, enhance an understanding the processes 
responsible for episodic gas releases, and support development of mitigation methods. 

4.2.2.1 Thermo-Physical Modeling. Existing computer codes that model convective 
turnover of a fluid do not account for ail of the phenomena needed to explain the physical 
processes taking place in tank 241-SY-lOL For instance, bubble formation and dynamics are 
needai to simulate the periodic gas release in the tank. The mathematical models that 
describe these processes, as well as sludge Theological properties, are programmed into a 
computer code that describes simultanwus interactions of fluid dynamic forces in the waste 
.tank during a gas release event. Computer programs will need to be validated against 
measurements made in the tank and in model systems, 

4.2.2.2 Gas-Mow ModeL Computer models have been developed to describe the tiransport 
and distribution of vented slurry gases within the tank dome and throughout the ventilation 
system of a tank farm. This model has b^n used to estimate the amount of gas required to 
reproduce the pressure pulses observed in tank 241-SY-lOl after gas release events. The 
model calculates hydrogen concentration as a function of time in the tank and ventilation 
system. This model has been used to simulate each gas release event that has occurred in 
tank 241-SY-lOl since April 1990. 

4.23 Developing Techniques for Characterizing 
Chelators and Chelator Fragments 

Chelators and chelator fragments are the major orgamc rractants responsible for hydrogen 
and nitrous oxide generation in Hanford radioactive liquid waste. Analytical methods exist 
for some of these organic analytes; but other nonvolatile, polar, and high molecular weight 
compounds (such as chelators and chelator ftagments) are not amenable to Environmental 
Protection Agency-accepted methodology (gas chromatography or gas chromatography/mass 
spectrometry). Nonvolatile components will require advanced organic analytical techniques 
in order to determine their identity and concentration in tank waste. Determination of the 
organic spo îes may be amendable to techniques such as supercritical fluid chromatography/ 
mass spectrometry, liquid chromatography/mass spectrometry, microcolumn, and ion 
bombardment. Organometallics can be analyzed by liquid chromatography/mass 
spectrometry-ICP/mass spectrometry which will enable the organic moiety and the associated 
metal to be determined simultaneously. 
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Considerable progress has b^n.made in identifying organic compounds in tank 241-SY-lOl 
waste samples. Chelators, chelator fragments, and several carboxylic acids have been 
measured in the core segment samples using derivatimtion gas chromatography/mass 
specti:ometry. The major components detected were ethylenediaminetetraacetic acid (EDTA), 
nitroso-iminodiacetic acid (MDA), nitrilotriacetic acid (NTA), citric acid, succinic acid, and 
ethylenediaminetriacetic acid (ED3A). In all six samples analyzed, the highest concentrated 
chelator was EDTA, 

The combined techniques of derivatization gas chromatography/mass spectrometry and liquid 
chromatography have accounted for approximately 71 to 93 percent of the total organic 
carbon which amounts to 1 percent of tiie tank waste. 

4.2,4 Developing Sampling Technique 

It is not clar why high-level radioactive liquid waste stored in some Hanford waste tanks 
retains gas while waste stored in other tanks does not. It is rrasonable to expect that a waste 
sample captured from a Flammable GBS Watch List tank with the retained gas "intact" could 
shed some light on tMs issue. 

The Retained Gas Sampler work package will fond development and deployment of 
equipment for sampling waste in a Flammable Gas Watch List tank to measure the 
composition and fraction of gas in the waste. Two key parts to this system are: 

1. A device to be inserted into a tank that is rapable of capturing and isolating 
part of the stored waste 

2, laboratory equipment to remove, measure, and analyze the gaseous 
constituents of the waste 

Waste samples obtained with the Retained Gas Sampler will allow measurements of gas 
concentrations in aU states of matter in tank waste to be made. Some gas will be in the gas 
phase; the rest will be dissolved in the liquid phase and adsorbed in the solid phase. The 
Flammable Gas Tank Safety Program is interested in obtaining the following information 
with the Retained Gas Sampler. 

The Retained Gas Sampler design is produced from by modifying the Universal Sampler, 
(see Figure 4-3). After a sample is taken, it will be extruded from the sampler aid placed 
into an extractor system where the waste can be manipulated and gas removed from it for 
analysis. Figures 4-4 and 4-5 show the operations of the Universal Sampler. 
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Table 4-3. Data Priority and Uncertainties for 
Retained Gas Sampler System. 

1̂  '- ^ famiaeteir 
Void fraction 
Hydrogen 
Nitrogen 
Nitrous Oxide 
Ammonia 
Other minor gases (CH2, CO2, CO 

^Notaisal̂ altie 
3.0% 

30.0% 
30.0% 
30,0% 
5,0% 
0.5% 

Pmsmt 6«l 
100% 
17% 
NA 
NA 
NA 
NA 

20% 
3% 

20% 
20% 
20% 
100% 

4.3 SAFETY DOCUMENTATION AND UNREVIEWED 
SAIETY QmSHON RESOLUTION 

Several different types of documents have been prepared for the Flammable Gas Tank Safety 
issue: safety assessments, topical reports, criteria for adding and removing tanks from the 
Watch List, as well as documents to resolve the unreviewed safety question. The Interim 
Safety Basis is a review and evaluation of existing documentation, including safety 
assessments, safety analysis reports, justifications for continued operation, and old and new 
safety reports. In some cases, topical reports may be required to address certain aspects of 
the rafety issue. These topical r^orts, in turn, are used to support safety analyses conducted 
for specific work activities. Examples of such topical reports are as follows: 

Tank 241-SY-103 Hazard Assessmem, WHC-SD-WM-SAR-061, 
G. L. Fox, Jr., et al., October 1993. 

Flammable Gas Safety Issue Review: Tank 241-SY-lOl, WHC-EP-0578, 
D. E, Simpson, et al., September, 1992. 

Tank 241-SY-lOl Crust Bum Analysis, WHC-SD-WM-SAR-046, 
G. L, Fox, Jr,, et al,, June, 1992. 

Response of Tank 241-SY'lOl to a Postulated Hydrogen Bum, 
WHC-SD-WM-TI-426, G. L. Fox, Jr., et al., July 1990. 
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Criteria have been developed to evaluate and disposition the Flammable Gas Watch List 
tanks. These tanks may be assigned to a category where operating restrictions are reduced or 
eliminated, or rwommendations will be made for tank characterization activities preceding 
removal from the Watch List, Activities include the following: 

• Collecting data relevant to hydrogen generation and release 

• Reviewing the cause for each tank being on the Watch List and determining 
whether the cause is still valid 

• Preparing a report documenting the review results and recommending a change 
of category or the collection of additional information and surveillance data. 

A technical basis wil be prepared for evaluating the unreviewed safety question for 
Flammable Gas Watch List tanks. Activities include collating and evaluating available data, 
performing technical evaluations of key issues, and documenting this work as appropriate, 
Spaific tasks for this activity include the following: 

• Updating and maintaining a comprehensive database' on the Flammable Gas 
Watch List tanks based on historical documents and process data 

® Evaluating tank data for gas composition, pressure spikes and chemistry as 
they relate to safety issue resolution 

• Updating the unreviewed safety question screening evaluation and safety 
evaluation for the Flammable Gas Watch List tanks in the AW and SY Tank 
Farms using updated Watch List criteria and the unreviewal safety question 
database 

® Providing general guidelines for resolving the unreviewed safety question for 
aE Flammable Gas Watch List tanks 

m Preparing specific documentation for resolving the unreviewed safety question. 
The approach wil be to close the unreviewed safety question on the 241-SY 
Tank Farm first, then the remaining tanks 

4.4 EQUIPMENT AND INSTRUMENTATION UPGRADES 

The Flammable Gas Tank Safety Program is buying new equipment for the Hanford tank 
farms to upgrade ventilation and monitoring systems. 
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Figure 4-3. Universal Sampler. 
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4AA Ventilation Upgrades 

Permanent inlet filters will be designed, fabricated, and installed on tanks 101-SY, 102-SY, 
and 103-SY to improve the ventilation system for the 241-SY Tank Farm, These assemblies 
will enable increased flow, filter possible emissions during fank pressurization, and provide 
better flow and pressure control. The work includes writing procedures and coordinating Job 
control system documents and project engineering. A spark-resistant fan will be designed 
and built to replace the existing fan in the 241-SY Tank Farm primary ventilation system. 
The backup exhauster at the 241-SY Tank Farm will also be replaced. Similar upgrades are 
planned for the 241-AW and 241-AN Tank Farms. 

4.4.2 Farm Tank Monitor and Control System (TMACS) 

The TMACS will be installed in the 241-SY and 241-AN Tank Farms, as well as in other 
Hanford Site tank farms by the tank farm upgrades. In the 241-AN Tank Farm, selected in-
fank and structural temperature elements will be connected to the system. In the 241-SY 
Tank Farm, in-tank and sttuctural temperature elements, as well as other parameters, will be 
connected. The parameters are vent flow (101-SY), tank pressure (101-SY), and hydrogen 
concentration (101-SY and 103-SY). These instruments and sensors will be monitored on a 
continuous basis by the TMACS. 

This expansion of the TMACS consists of installing local signal conditioning equipment at or 
near each tank. The signal conditioners will communicate via a shared cable with a central 
computer. The signal conditioners accept standard instrumentation and allow for future 
expansion. 

4.4.3 Gas Monitoring 

The Standard Hydrogen Monitoring System (SHMS) monitors hydrogen evolved from waste. 
(Air, nitrous oxide [NjO], ammonia [NH3], water vapor, carbon dioxide [CC^, carbon 
monoxide [CO] and other gaseous constituents may also be present.) The system includes 
hydrogen-specific monitors, a grab sampler to identify other gaseous constituents, and the 
gas-sampling system (tubing, valving, vacuum pumps, etc.) that supports the operation of the 
instrumentation. The system uses Whitaker electrochemical cells and is located in an 
environmentally controlled cabinet near the tank. 

A SHMS will be installed on each Flammable Gas Watch List tank. For tanks with active 
ventilation, the SHMS will be connected to the ventilation header; for tanks with passive 
ventilation, sampling probes wiU be installed in the dome space. Each SHMS will eventually 
be connected to the TMACS. 
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4.4.4 Temperature Measurement 

The Multi-Function Insttument Tree (MTT), designed by the Los Alamos National 
Laboratory, will be installed in all double-shell tanks on the Flammable Gas Tank Watch 
List. The MIT can contain up to 24 thermocouples spaced vertically along the tree 
(depending upon the liquid and sludge levels within a waste tank) and can sample the vapor 
space from three locations above the waste to determine the differential pressure between the 
tank and atmosphere. In addition, the MTT can insert a validation probe down the assembly 
center to verify the temperature at any level. 

4.4.5 Waste Surface Level Measurement Upgrade 

The existing waste surface-level instrument is a reel-type conductivity gauge with a lengthy 
history of maintenance problems. The gauge uses a probe that is lowered to contact the 
waste surface. Because the probe contects the waste, crystal' grows on it which interferes 
with its ability to detect the change in conductivity that marks the surface. The raising and 
lowering action causes mechanical wear resulting in repair and upkeep problems. In 
addition, the gauge requires a constant instrument air purge to prevent moisture from 
interfering with the conductivity sensing. In many single-shell tank farms, this is the only 
use of instrument air, which is expensive. 

Waste tank surface-level monitoring needs for the Hanford tank farms have been assessed, 
and available technologies examined for applicability. Surface level measuring technologies 
which have been examined include radar, conductivity, buoyancy/tension wire, and 
optical/laser. The buoyancy/tension wire gauge is considered the best option available. It 
will operate on non-conductive liquids or solids, and it requires no air purge. The build up 
of salt precipitates on the buoyancy float, and the effect of precipitates on the measured 
surface level is minimal. 

4,5 MITIGATION 

Considerable effort has gone into methods for evaluating and resolving the episodic gas 
release behavior being exhibited in tank 241-SY-lOl. The following criteria are appropriate: 

® Maintaining the tank dome space at a value less than 25 percent of the lower 
flammability limit 

• Maintaining a negative pressure in the dome space 

• Preventing uncontrolled reactions of the gas and waste 

• Maintaining tank integrity 
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• Maintaining disposal and retrieval options 

• Preventing unacceptable releases of toxic or radiological substances 

• Preventing unacceptable alteration of crust and/or liquid waste properties 

• Preventing excessive build-up of gas in the slurry 

• Maintaining and operating the mitigation equipment with ease 

® Minimizing overt actions (i.e., be passive to the maximum extent that is 
possible). 

The selection of any nrar-term mitigation option also must consider the following: 

• Availability 
® Reliability 
• Impact on long-term remediation 
• Surveillance options. 

A variety of options have been proposed. Table 4-4 provides a short list of features for each 
option, the possible approaches to affect the option, the information required for evaluating 
the option, the potential issues that require resolution, and the means by which the program 
wiE acquire the requisite data and analyses to solve the issues and provide the knowledge 
required for the evaluation studies. 

For more detailed information about the migigation program, see WHC-EP-0550, Tank 
101-S7 Flammable Gas Mitigation Test Project Plan (Lentsch 1992). 

4,6 RELATIONSHIP BETWEEN WORK ACTIVITIES ANB PROGRAM LOGIC 

Table 4-5 provides a brief summary of how work activities relate to specific elements of the 
program logic. 
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Table 4-4. Mitigation Options. • (4 sheets) 

1-

UfAiU 

Dilution of 
tank eontents 

Circulation of 
tank contents 

Feature 

Lower gas-production-per-
unit volume 

Enhance release of gas 
because of lower viscosity 

Promote continuous release 
of gas 

Retard crust buildup 

Dissolve crust 

Appm&ches 

Dilute with water 

Dilute with other waste 

Pump waste; options 
include bottom-lo-top 
and bottom only 

Mechanical stirring 

Required kMwMge 

Solubility of wast® 

Compatibilily with other 
waste 

Chemistrv of waste 

Dqjth of various hycn 

Mechanism of gas 
generation 

Physical propertieg of waste 
and crust 

Chemistry of waste 

Depth of various layers 

Mechanism of gas 
generation 

Efficiency of mixing and 
circulation 

Method for circulator 

Unnm 

Presence of erusl 

No free space in 
tank 101-SY 

Gas generation of diluent 

Verify that the mrthod 
works 

¥»_ . 

Pump Hfe-time 

Growth/dissolution of 
crust 

Pump requirements 

Verify that the method 
works 

mi wife wiicf 

Sampte waste in tank 

Evaluate data for other tanks 

Build new tanks 

Characterize tank 

Evaluate mechanisms for gas 
production 

Tank models 

Tank instrumentation 

Sample waste 

Characterize tank 

Model lank 

Evaluate mechanisms 

Design study 
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Oplfois 

Transfer tank 
contents 

Sparge with 
inert gas 

Features 

Reduce volume of wast®, 
thereby lowering total gas 
production 

Lower gas production 
Circulation 
Removes other gases 
(Oa. N,0) 

Apfroaehet 

Pump waste to another 
tank 

Install knees 

Circulate waste to a 
location (some other 
position) for gas 
injection and return 

Rcftiird fciMwIedge 

Hiyiical properties of wast© 

Compatibility wiA other 
waste 

Mechanism of gas 
production 

Depth of various layers 

Available tank space 

Method of pumping 

Physical properties of waste 

Gas content in sluny and 
sludge 

Mechanism of gas 
production 

Solubility of gas 

lilUM 

Tank space 

Gas generation ©f 
transferred waste 

Verify that the method 
works 

May need to dilute the 
wast® 

Number and location of 
lanes 

Effect on ventilation 
system 

Verify that the method 
works 

Distribution of gassy 
waste 

«nd wife mua 

Sample waste 

Characterize tank 

Evaluate mechanisms 

Build new tanks 

Evaluate data on other tanks 

Engineering study 

Sample waste 

Evaluate Mechanisms . 

Tank modeling 

Ventilation study 

Design and engineering 
study 

Tank instrumentation 
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0B%!| 

Ultrasonic 
agitation and 
sonic agitate 

Transfer, 
dilute, and 
agitate 

' Fealiira 

Cause release of gases at 
desired timing intervals 

Contra! release of gases 

Approaehoi 

Use ultrasound lo 
enhance bubble transport 
and release 

Transfer 100,000 gal of 
slurry 

Dilute with lO.CMM gal of 
water 

Maintain opening in 
crust 

Provide mechanical 
energy to trigger release 
of gas 

Required kMwMge 

Required frojuency 

Number of transducers 

Time application (pulsed or 
continuous) 

Mechanism of gas 
production 

Bubble behavior 

Solubility of waste 

Crust properties 

Waste compatibility 

Amount and location of 
"mechanical energy" 

Efficiency of mixing and 
circulation 

Mechanism of gas 
production 

Issiltt 

Hot dqmited in waste 

Means lo attach 
transducers 

Verify that the metfiod 
works 

nesence oi u ciusi 

No fiwe space in tank 
101-SY 

Verify that the method 
w&As 

mi mif€ hsum 

Evaluate mwhanisms 

Tank modeling 

Laboratory testing and 
analyses and demonstration 

Tank instmmentalion 

Sample waste 

Evaluate mechanisms 

Tank -modeling 

Evaluate data on other tanki 

Design an engineering study 

Build new tank spce 

Tank instrumentation 



Table 4-4. Mitigation Options. (4 sheets) 

• ' ' P f t e :';:;• 

Chemical 
treatment 

Thermal 
treatment 

• • •' features 

Destroy or remove 
compounds that produce 
gases 

Dissolve crust 

Change reaction rate that 
generates gas for gas 
generation 

Approaehes 

In-situ appEcation 

Transfer waste lo 
treatment facility 

Add gas absoiber 

Cool the tank (reduce 
rate) 

Heat the tank (destroy 
compounds) 

lequlrei knsowfadgf 

Characterization of waste 

Mechanism of gas 
production 

Identify gas absorbers 

Mechanism of gas 
generation 

Chemistry of waste 

Method to heat or cool tank 

ISSUM 

Conilruction of t 
treatment facility 

Mixing of materials in the 
waste 

Verify that the method 
works 

Tank corrosion 

Effects of thermal change 

Verify that the method 
works 

Meant to «toiii kwwle%^ 
wid Mlve WHO 

Sample wast® 

Evaluate mechanismi 

Design an engineering study 

Tank instrumentation 

Pilot plant studies 

Sample waste 

Evaluate mechanismi 

Design an engineering study 

Tank instrumentation 

Plot plant studies 
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Table 4-5. Relationship of Work Activities and Program Logic. 
1 Ft0gma activity 
Characterization and evaluation 

Waste Sampling (Core/Auger) 
Gas Monitoring 
Evaluation ©f Waste Behavior 

(Data Analyses and R^orts) 

Technology 

Laboratory Studies 
(Synthetic Waste* Radiolytic, Chemical 
Mechanism, Gas Generation) 

Tank Models (Flow, Phys., Thermal) 
Development of Analytic Methods 

(Organics, Physical Prop) 
Development of Sampling Techniques (In Situ) 

Safety documentation/USQ resolution 

Safety Assessments 
Hazard Analyses 
Watch List Criteria 
Resolution of USQ 

Environmental Assessment 

Equipment and instrumentation 

Ventilation Upgrades 
TMACS/Repair TCs 
Gas Monitors 
Temperature 
Surface Level 
TV 
Equipment Removal 

Mitigation 

Logic eltmmtis} 

1.2.1, 1.2.4 
1.2,1, 1.2.4 
1.2.4, 1.2.5, 1.1.1.5 

1.1.1.4, 1.3.1.1, 1.3.1.2 

1.1.1.6 
L2.1 

1.2.1 

1.2.2, 1.2.3, 1.4, 1.5 
1.2.6, 1.2.7, 1.4, 1.7.4 
1.1.1.3, 1.6 
1.4, 1.5 

1.2.3 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

3.0 
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5 J PROGRAMMATIC WORK PMOMITY 

Double-sheE fank 241-SY-lOl poses the greatest safety hazard of the 25 tanks on the 
Flammable Gas Watch List b^ause of the severity of its gas release events. Other 
Flammable Gas Watch List tanks include five double-shell tanks and nineteen single-shell 
tanks. The six double-shell tanks on the Flammable Gas Watch List are as foEows: 101-SY, 
103-SY, 103-AN, 104-AN, 105-AN, and 101-AW. The nineteen single-shell tanks on the 
Flammable Gas Watch List are as follows: 101-A, 101-AX, 103-AX, 102-S, Ul-S, 112-S, 
101-SX, 102-SX, 103-SX, 104-SX, 105-SX, 106-SX, 109-SX, 110-T, 103-U, 105-U, 107-U, 
108-U, and 109-U; 103-AX and 109-SX have been interim stabilized. The hazard level of 
the other tanks is substantially less than that associated with 101-SY. Therefore tiiese other 
Watch List tanks will probably not require in-situ mitigations; but they will be monitored and 
studied. 

Double-shell tanks on the Flammable Gas Watch List appear to store waste that is similar to 
that in tank 241-SY-101; therefore they may all be haardous to some extent. Furthermore, 
four of the double-shell tanks have periodic gas release events. The tanks that exhibit gas 
release events may require mitigation (e.g., pumping, heating, and dilution) prior to 
treatment. Waste in tank 241-SY-103 fills about 280 inches of the 400 inches available. 
Thus, tank 241-SY-103 could receive waste from 241-SY-lOl if the dilution option for 
241-SY-lOl mitigation is ever used. If flammable gas issues associated with tanks 
241-SY-lOl and 241-SY-103 are addressed, the unreviewai safety question associated with 
tiie 241-SY Tank Farm is disposed of. Therefore, 241-SY-103 receives a priority ranking of 
two, behind 101-SY. Tank 101-AW exhibits a large pressure increase (almost one-inch 
water gauge) during gas release events, so it is ranked tiiird among the double-shell tanks. 
Tanks 104-AN and 105-AN exhibit regular gas release events; tank 103-AN does not. 
Double-shell tanks are ranked in Table 5-1. 

Table 5-1. Double-Shell Tank Ranking. 
. IPriiMty 

1 

2 

3 

4 

5 

6 

Ttsk 

101-SY 

103-SY 

101-AW 

104-AN 

105-AN 

103-AN 

Other considerations for double-shell tanks are given in Table 5-2. 
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Table 5-2. Scoring Double-Shell Tanks for Work Prioritiaation, 
jBottble-siell 
1 tanJc 
101-SY 

103-SY 

101-AW 

103-AN 

104-AN 

105-AN 

; release went 
1 

4 

3 

5 

2 

2 

BiitigatoB 

1 

2 

3 

4 

3 

3 

2 

6 

3 

5 

4 

1 

' HratMrf 

1 

6 

5 

3 

2 

4 

Score 

5 

18 

15 

17 

13 

13 

The single-shell tanks on the Flammable Gas Watch List do not a p p ^ to exhibit gas release 
events. Most of the tanks have a ratio of gas space to tank space approaching or exceeding 
one. These tanks will not require mitigation. Two single-shell fanks (103-AX and 109-AX) 
have already been interim stabilized. Tank 102-SX may have developed a leak, and 
tank 101-A has a ratio of gas space to tank space of only 0.25; therefore, these two tanks are 
top priorities for the single-sheU tanks. Tanks 102-S and 106-SX are also on the Organic 
Watch List, and they are ranked next. Single-sheE tank rankings are listed by Table 5-3; 
other considerations for scoring these tanks are given by Table 5-4, Finally, background 
information on Hanford tank from waste is provided by Table 5-5. 

The work schedule for the Flammable Gas Tank Safety Program is given in Table 5-6. 
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Table 5-3. Single-SheE Tank Ranking. 
1 Wmd^ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

•• Tmk 

102-SX 

101-A 

102-S 

106-SX 

101-AX 

103-U 

lU-S 

i08-U 

109-U 

112-S 

105-U 

110-T 

105-SX 

103-SX 

101-SX 

104-SX 

109-SX 

103-AX 

5-3 
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Table 5-4. Scoring Single-Shell Tanks for Work Prioritization. 
i Sliigie*sfeeil 

tank 

101-A 

110-AX 

103-AX 

102-S 

111-S 

112-S 

101-SX 

102-SX 

103-SX 

104-SX 

105-SX 

106-SX 

109-SX 

110-T 

103-U 

105-U 

108-U 

109-U 

Ta^mcf to Mk 

None 

None 

None 

None 

None 

None 

None 

Yes 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Iackofh,eai 
' space 

1 

2 

18 

7 

8 

12 

16 

15 

11 

13 

6 

14 

18 

10 

3 

9 

4 

5 

; Meed lor Mierim 
^^M|22li00 

4 

5 

None 

1 

2 

3 

6 

11 

12 

13 

14 

15 

None 

10 

6 

7 

8 

9 

; Score 

5 

7 

18 

8 

10 

15 

22 

26 

23 

26 

20 

29 

18 

20 

9 

16 

12 

14 
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SINGLE SHELL TANKS 

Tmk Farm 

241-A 

(1 Mgal ea.) 

241-AX 

(1 Mgal ea.) 

241-B 

(12 @ 0.53 

Mgal ea. & 

4 @ 55 Kgal ea.) 

Tank 

m 
102 

103 

104 

105 

106 

IQl 

102 

103 

104 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

Waste 
Vol. 

(Kgal) 

m 
41 

371 

28 

19 

125 

148 

39 

112 

7 

113 

32 

59 

371 

306 

117 

165 

94 

127 

246 

237 

33 

Sr Ittvlry. 
(Bq) 

1.^11-1-W 

LME+iO 

2.75E+I5 

L54E+17 

9.54E+16 

3.63E+16 

iMBi'U 

7.14E+13 

2.06E+IS 

1.07E+17 

3.61E+16 

1.74E+13 

L03E+12 

3.a)E+14 

3.64E+13 

8.62E+12 

5.75E+14 

1.90E+15 

I.15E+09 

2.40E+I5 

3.70E+06 

3.70E+1S 

CB lavtry. 
(Bq) 

7.02E+15 

2.27E+16 

4.13E+IS 

3.56E+1S 

2.72E+15 

2J3E+I6 

1.47E+14 

6J7E+i6 

2.47E+i5 

9.67E+15 

L34E+14 

3.82E+14 

1.90E+14 

3.94E+12 

1.17E+14 

1.43E+14 

l.lOE+15 

3.38E+15 

2.20E+15 

2.20E+16 

7.40E+15 

Misc. 
lavtry. 

(Bq) 

3.72E+12 

I.24E+13 

6.63E+14 

9.57E+15 

7,CM)E+13 

LMB-m 

4.80E+12 

%ME-^U 

1.23E+I6 

1.67E+13 

7.13E+09 

4.45E+13 

3.00E+14 

8.45E+09 

2.05E+09 

4.82E+14 

I.90E+15 

3.58E+09 

2.40E+15 

3.70E+06 

3.70E+15 

Inventory 
(Bq) 

l.aE+f6 
7.02E + 15 

2.5SE+16 

1.59E+i7 

L09E+17 

3.91E+16 

2MB*t6 

2.23E+14 

4S8E+16 

L22E+17 

4.58E+16 

1.51E+14 

4.28E+14 

7.90E+14 

4.03E+13 

L26E+14 

1.20E+15 

4.90E+15 

3.38E+15 

7.O0E+15 

2.20E+16 

1.48E+16 

Inventory 
(Ci) 

4J«»+llS 
1.90E+05 

6.88E+05 

4.29E+06 

2.93E+06 

i.06E+06 

7.23E+0S 

6.O3E+03 

L78E*06 

3.29E+W 

1.24E+06 

4.09E+03 

i.l6E+04 

2.14E+04 

i.09E+03 

3.40E+03 

3.24E+04 

1.32E+05 

9.14E+04 

1.89E+05 

5.95E+05 

4.00E+05 

Power 

$M 
0.93 

3.53 

29.37 

18.33 

7.15 

5.58 

0.03 

tM 
20.35 

8.04 

0.02 

0.05 

0.08 

0.01 

0.02 

0,13 

0.50 

0.45 

0.74 

2.92 

1.68 

N03. 
(M) 

XM 
2.08 

2.46 

2.82 

-

1.87 

1 J 4 

3.70 

; 2.58 

1.14 

22 

1.84 

1.06 

. 

-

3.00 

-

. 

2.48 

-

-

-

Hydrogen 
(ra/day) 

iM 
0.52 

1.75 

13.14 

4.33 

L4a 

0.01 

4jn 

17.21 

5.27 

0.01 

0.05 

0.01 

0.22 

Hydrogen 
(%LFL) 

MM 
2M 

9.51 

50.23 

0.00 

li.23 

1X88 

0.05 

r!S9 

64.26 

37.76 

0.08 

0.30 

0.00 

0.00 

0.05 

0.00 

o.cw 

1.64 

O.M 

o.cw 

0.00 

TOC 
(g/1) 

14 

11 

2 J 



SINGLE SHELL TANKS 

Tank Farm 

241-B (cont.) 

241-BX 

(0.53 Mgal ea.) 

241-BY 

(0.76 Mgal ea.) 

Tank 

201 

202 

203 

204 

101 

102 

103 

104 

105 

106 

107 

108 

109 

no 
HI 

112 

101 

102 

103 

104 

105 

106 

Waste 
Vol. 

(Kgal) 

29 

27 

51 

50 

43 

96 

66 

99 

51 

46 

345 

26 

193 

199 

211 

165 

387 

341 

400 

406 

503 

642 

Sr bivtry. 
(Bq) 

1.50E+i3 

2.29E+13 

i.4IE+14 

2.94E+13 

1.16E+16 

4.40E+15 

1.45E+14 

3.10E+15 

5.76E+14 

1.08E+12 

7.20E+10 

1.90E+14 

9.08E+10 

2.10E+09 

5.30E+10 

1.55E+12 

8.82E+11 

3.53E+12 

L28E+I6 

3.80E+11 

3.62E+12 

Cs lE¥try. 
P q ) 

6.07E+11 

1.54E+10 

3.24E+I1 

8.81E+10 

7.73E+15 

l.lOE+16 

9.44E+14 

2.55E+1S 

1.26E+15 

2.84E+14 

3.14E+13 

1.90E+i3 

4.51E+12 

1.89E+13 

6.89E+14 

9.29E+13 

1.42E+16 

5.06E+15 

8.2iE+12 

1.04E+16 

2.04E+15 

1.02E+16 

Misc. 
Invlry. 

(Bq) 

1.71E+13 

4.37E+12 

7.74E+11 

4.35E+12 

5.73E+11 

4.40E+15 

1.37E+15 

7.8iE+12 

L76E+12 

7.71E+08 

5.34E+09 

L90E+14 

1.22E+09 

4.76E+07 

5.90E+08 

4.20E+09 

9.66E+11 

1.77E+14 

1.55E+13 

I.20E+13 

2.86E+12 

Inventory 
(Bq) 

3.27E+13 

2.73E+I3 

1.42B+14 

3.38E+i3 

1.93E+16 

L98E+I6 

2.46E+15 

5.66E-H5 

L84E+15 

2.8SE+14 

3.15E+i3 

3.99E+I4 

4.60E+I2 

1.89E+I3 

6.89E+14 

9.45E+i3 

i.42E+16 

5.C^E+15 

1.89E+14 

2.32E+16 

2.05E+15 

1.02E+16 

Inventory 
(Ci) 

8.84E+02 

7.37E+02 

3.ME+03 

9.15E+02 

5.22E+0S 

5.35E+05 

6.65E+04 

I.53E+05 

4.97E+04 

7.70E+03 

8.S1E+02 

1.08E+04 

1.24E+02 

5 . i m + 0 2 

L86E+04 

2.S5E+03 

3.84E+05 

1.37E+05 

5.10E+03 

6.27E+05 

5.5SE+04 

2.76E+05 

Power 
^W) 

0.00 

0.00 

0.03 

O.Ol 

3.20 

2.28 

0,15 

0.92 

0.28 

0.04 

0.00 

0.04 

0.00 

0.00 

0.09 

0.01 

1.89 

0.67 

0.00 

3.78 

0.27 

1.36 

N03-
(M) 

3.30 

2.02 

4.13 

0.51 

4.00 

2,92 

0.04 

0.95 

0.90 

2.62 

2.64 

. 

4.95 

5.04 

2.62 

2.00 

. 

2.05 

2.11 

1.38 

4.26 

1.90 

Hydrogen 
(ft-^/day) 

0.00 

O.CW 

0.01 

0.01 

1.14 

1.00 

0.40 

0.87 

0.27 

0.02 

o.w 

Q.m 

0.00 

0.04 

0.01 

0.38 

O.M 

2.82 

0.09 

0.81 

Hydrogen 
(%LFL) 

0,02 

0,05 

0.19 

0.15 

7.45 

7.05 

2,73 

6.16 

1.78 

0.12 

0,02 

O.M 

0.01 

0.37 

0.06 

2.76 

0.01 

22,58 

0.91 

11.01 

TOC 

(g/1) 



SINGLE SHELL TANKS 

Tank Farm 

241-BY (cont.) 

241-C 

(12 m 0.53 

Mgal ea. & 

4 ® 55 Kgal ea.) 

Tank 

107 

108 

109 

no 
111 

112 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

201 

202 

203 

204 

Waste 
Vol. 

(Kgal) 

266 

228 

423 

398 

459 

291 

88 

423 

195 

295 

150 

229 

275 

66 

66 

187 

57 

104 

2 

1 

5 

3 

Sr Invtry. 
(Bq) 

5.60E+15 

1,90E+15 

4.S2E+1I 

l.OOE+16 

1.30E+16 

I.06E-I-14 

2.60E+15 

7.98E+09 

4.66E+12 

1.68E+16 

2.82E+16 

7.82E+16 

8.10E+12 

3.80E+11 

3.74E+11 

5.87E+09 

3.30E+15 

2.36E+12 

2.65E-I-0 

1.90E-03 

2.20E+13 

2.43E+10 

Cs Invtry, 
(Bq) 

7.40E+1S 

7.40E+I5 

4.HE+14 

1.90E+16 

1.90E+16 

4.70E+14 

7.40E+15 

6.72E+I2 

1.19E+15 

I.80E+15 

5.49E+15 

1.30E+16 

1.96E+14 

2.32E+13 

8.35E+13 

1.70E+13 

l.SOE+14 

2.28E+14 

4.98E+12 

1.50E-02 

2.20E+05 

2.91E+12 

Misc. 
Invtry. 

(Bq) 

5,60E+1S 

I.90E+15 

2.14E+11 

l.OOE+16 

I.30E+16 

7.84E+13 

2.60E+1S 

6.34E+10 

I.3EE+12 

L25E+16 

1.53E+14 

I.OiE+14 

2.20E+12 

I.25E+1I 

1.31E+11 

7,90E+10 

3.30E+15 

4.00E+11 

1.62E+12 

L90E-03 

2.20E+13 

4.43E+08 

Inventory 
(Bq) 

1.86E+16 

1.12E+16 

4.15E+14 

3.90E+16 

4.50E+16 

6.54E+14 

L26E+!6 

6.79E+12 

1.20E+1S 

3.11E+16 

3.38E+16 

9.13E+16 

2.06E+14 

2.37E+13 

8.40E+13 

1.71E+13 

6.75E+15 

2.31E+14 

3.31E+13 

1.88E-02 

4.40E+13 

2.93E+12 

Inventory 
(Ci) 

5.03E+0S 

3,O3E+05 

1.12E+04 

1.05E+06 

1.22E+06 

1.77E+04 

3.41E+05 

1.84E+02 

3.23E+04 

8.41E+05 

9.15B+05 

2.47B+06 

5.58E+03 

6.41E+02 

2.27E+03 

4.62E4-02 

1.82E+05 

6.24E+03 

8.95E+02 

5.08E-13 

1.19E+03 

7.93E+01 

Power 
(kW) 

2,03 

1.34 

O.W 

4,39 

4.96 

0.08 

1.47 

0.00 

0.16 

3,38 

6.01 

16,36 

0,03 

0.00 

0.01 

O.CW 

0.64 

0.03 

0.01 

0.00 

0.(X) 

0.00 

N03-
(M) 

-

. 

1.63 

-

-

1.63 

-

0.58 

QM 

0.46 

-

-

0.59 

1.10 

0.79 

1.82 

1.S4 

1.80 

0.71 

-

. 

0.17 

Hydrogen 
(ra/day) 

0.04 

0.05 

0.00 

0.39 

4.60 

0.03 

0.00 

0.01 

0.00 

0.44 

0.02 

0.01 

0.00 

Hydrogen 
(%LFL) 

0.31 

0.37 

0.02 

3.25 

45,86 

0.33 

0.02 

0.08 

0.01 

2.96 

0.14 

0.10 

• 0.00 

o.cw 

0.01 

TOC 

(g/1) 



SINGLE SHELL TANKS 

Tank Farm 

241-S 

(0.76 Mgal ea.) 

241-SX 

(IMgalea.) 

Tmk 

101 

103 

103 

104 

105 

106 

107 

108 

109 

110 

Itt 
112 

m 
mi 

m 
\ 104 

; m 
; im 

107 

108 

\ im 
110 

Wartft 
Vol. 

(Kgal) 

427 

S49 

248 

294 

456 

543 

368 

604 

568 

390 

596 

m 
4m 
Sii 

mz 
6U 

p—j 
538 

104 

l i s 

250 

62 

Sr Invtry. 
(Bq) 

0.00 

^m 
5.27E+12 

2.14E+I6 

0 

I.25E+13 

1.991+15 

1.72E+09 

1.28E+15 

1.20E+16 

$ J 3 P 4 » | | 

MMU+U 

4AMH6 

^M 

tMEH$ 
: LOSE^O 

\xim4-u 
7.40E+-1S 

4.47E+16 

3.70E+16 

1.106+16 

2.60E+16 

Cs Invtry. 
(Bq) 

7.41E+13 

&m 
3.92E+15 

4.18E+15 

8.95E+D 

4.27E+15 

4.72E+1S 

1.54E+15 

6.28E+15 

1.61E+16 

2 . 4 | B t | S 

i .23E^iS 

2J5&+» 

aJ6»+l^ 
LS8B+16 

1 4 4 E + i 6 

7,40E+I5 

1.98E+1S 

3.70E+08 

3,70E+O8 

l.lOE+07 

Misc. 
Invtry. 

(Bq) 

2.20E+16 

7Jii*«? 
7.03E+14 

3.S5E+I3 

0 

L89E+13 

1.81E+14 

L95E+15 

3.S2E+12 

E.26E+10 

4.&fi<'lS 
l,i2i+10 
^ M l 4 - i f 

a 
4J&B*1$ 

5.SM+i9 

3,#1+14 
7*4§E+15 

2.87E+15 

3.70E+16 

iMB+m 
: 2.60E+16 

Inventory 
(Bq) 

2.21E+16 

iMm^^m 
4.63E+15 

2.56E+16 

8.95E+13 

4.30E+1S 

6.S9E+1S 

3.49E+I5 

7.56E+15 

2. i lE+16 

; «ap* i f 
lJtE+l5 

: ».39ft4^|1 

: 2J5E+I6 
\ tMmi£ 
\ J J i B + 1 6 

: X4m4-%4 

[ 2.22E+.M 

4.96E+16 

7.40E+16 

; 2.201+16 

5.20E+16 

Inventory 
(Ci) 

5.97E+05 

LtfB^3 
L25E+05 

6.92E+05 

2.42E+03 

L16E+0S 

| . i6E+05 

9.43E+04 

2.04E+05 

7.59E+05 

C « 5 i « 

%$sMm 
9MM4^m 

fJ9E+« 

«48E+ll$ 
4.27E+«S 

Power 
(kW) 

0.01 

%m 
0.52 

4.56 

0.01 

0.57 

l.W 

0.20 

1.07 

4.38 

i.33 

mt 
tSJ 

3^9 

3JI 
2.10 

l 4 I E ^ < » | i j ? 
#.«)B*05 

1.34E+06 

2.00E+06 

S.95E+OS 

1.41E+06 

137 

8.63 

6.92 

1,06 

4.87 

N03-
(M) 

4.68 

-

1.43 

5.76 

-

-

3.27 

-

11 

-

\ UAl 
*v 

: i4s 
: XM 
. J ^ 

^ €M 

I u 

: <>*72 

1.81 

-

^ 

Hydrogen 
(r3/day) 

0.00 

^ 0.00 

0.38 

1.43 

0.40 

0.42 

M4 

Hydrogen 
(%LFL) 

0.03 

%m 
2.41 

9.62 

3.05 

4.66 

^ 149 

$xm\ smsi 
iM 
I J I 

^ 11111.111 

0.66 

%m 

TOC 

(g/1) 

i « 

\ m 
9M\ ia 

Bii.$i 
' SM 

X^ MM 

2m 
5.34 

mtJ6 

17S7 

22.06 

1354J2 

\ m 

] fl.8 
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SINGLE SHELL TANKS 

Tsnk Farm 

241-SX (cont.) 

241-T 

(12 @ 0.53 

Mgal ea. & 

4 @ 55 Kgal ea.) 

Tank 

111 

112 

113 

114 

115 

101 

102 

103 

104 

105 

106 

107 

108 

109 

' m 
111 

112 

201 

202 

203 

204 

Waste 
Vol. 

(Kgal) 

125 

92 

26 

181 

12 

102 

32 

27 

445 

98 

21 

180 

44 

58 

m 
458 

67 

29 

21 

35 

38 

Sr Invtry. 
(Bq) 

5.92E+16 

3.70E+16 

l.lOE+16 

3.70E+16 

7.61E+16 

2.12E+11 

L50E+12 

1.50E+12 

4.43E+14 

0.00 

2.31E+15 

4.17E+11 

om 
2.60E+12 

140E4I4 

0 

-

-

-

1.29E+12 

Ci Invtry. 
(Bq) 

3.77E+15 

LlOE+14 

1,50E+I6 

1.90E+01 

1.56E+14 

3.95E+14 

1.50E+13 

1.50E+13 

1.14E+14 

5.02E+13 

1.92E+i5 

2.81E+13 

7.72E+14 

1.90E+14 

t.40B+03 

1.32E+13 

. 

-

-

6.05E+11 

Misc. 
Invtry, 

(Bq) 

i.4m+i2 

3.70E+16 

l.lOE+16 

3.70E+16 

7.38E+14 

4.S0E+11 

1.50E+12 

1.50E+12 

2.19E+13 

2 .24E+0 

1.93E+15 

1.51E+10 

I.IOE+IQ 

2.60E+12 

LSOB-l-M 

1.79E+13 

1.81E+09 

-

-

-

7.00E+10 

Inventory 
(Bq) 

6.30E+16 

7.41E+16 

3.70E+16 

7.40E+16 

7.70E+16 

3.96E+14 

1.80E+13 

1.80E+O 

5.79E+14 

7.26E+13 

6.16E+15 

2.85E+I3 

7.72E+14 

1.9SE+14 

a.QOE+14 

3.11E+13 

1.81E+09 

O.CW 

0.00 

0.00 

1.97E+I2 

Inventory 
(Ci) 

1.70E+CM 

2ME+m 

iME+m 

2.CWE+06 

2.08E+06 

1.07E+04 

4.86E+02 

4.86E+02 

1.56E+04 

L96E+03 

1.66E+05 

7.71E+02 

2.O9E+04 

5.28E+03 

$.llB+« 

8.41E+02 

4.89E-02 

O.CW 

0.00 

0.00 

5.31E+01 

Power 
(kW) 

11.58 

6.94 

4.05 

6.92 

14.26 

0.05 

O.CW 

o.m 
0.10 

0.01 

0,69 

O.M 

0.10 

0.03 

$M 

o.cw 
0.00 

O.CW 

N03-
(M) 

2.70 

-

. 

-

-

-

2.11 

1.31 

1.45 

1.57 

24 

2.19 

0.80 

0.98 

OM 
. 

0.4 

-

-

-

0.91 

Hydrogen 
(r3/day) 

5.35 

O.CW 

O.CW 

0.07 

O.M 

0,48 

0.00 

0.11 

0.02 

§43 

0.00 

0.00 

Hydrogen 
(%LFL) 

22.50 

0.00 

0.02 

0.03 

1.07 

0.03 

8.61 

0.02 

2.11 

0.16 

0J4 

0.00 

0.01 

Tcx: 
(g/1) 



SINGLE SHELL TANKS 

Tsmk Farm 

241-TX 

(0.76 Mgal ea.) 

241-TY 

(0.76 Mgal ea.) 

Tunk 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

lOl 

102 

103 

104 

Waste 
Vol. 

(Kgal) 

87 

113 

157 

65 

609 

453 

36 

134 

384 

462 

370 

649 

607 

535 

640 

631 

626 

347 

118 

64 

162 

46 

Sr Invtry. 
(Bq) 

0.00 

0.00 

1,14E+14 

7,66E+15 

l.lOE+14 

1.90E+O5 

L3SE+16 

L90E+14 

4,40E+15 

3,70E+15 

1.90E+15 

3.00E+14 

3.CWE+14 

3.00E+13 

l.lOE+15 

1.50E+15 

2.60E+15 

2.08E+11 

3.36E+14 

6.02E+13 

4.30E+15 

2.10E+15 

Cs Invtry. 
(Bq) 

3.50E+15 

8.99E+14 

1.21E+16 

5.12E+16 

7.40E+14 

LlOE+15 

O.m 

3.70E+15 

3.30E+16 

1.50E+16 

3.30E+15 

2.60E+15 

7.40E+14 

2.60E+15 

1.50E+15 

7.40E+14 

2.20E+14 

2.48E+14 

7.70E+14 

7.56E+13 

4.06E+14 

4.27E+14 

Misc. 
Invtry, 

(Bq) 

l.lOE+14 

0.00 

i . 08E+l l 

3.03E+14 

LlOE+14 

L90E+05 

L36E+13 

1.90E+14 

4.40E+15 

3.70E+1S 

1.90E+15 

3.CWE+14 

3.CM)E+14 

3.00E+13 

I.IOE+IS 

I.SOE+IS 

2.60E+15 

2,72E+10 

5.15E+12 

-

3.30E+12 

3.17E+12 

Inventory 
(Bq) 

3.61E+15 

i.99E+14 

1.22E+16 

5.92E+16 

9.60E+14 

l.lOE+15 

L3SE+16 

4.08E+15 

4.1iE+16 

2.24E+16 

7.10E+15 

3.20E+15 

1.34E+15 

2.66E+15 

3.70E+15 

3.74E+15 

5.42E+15 

2.48E+14 

I .UE+IS 

1.36E+14 

4.71E+15 

2.53E+15 

Inventory 
(Ci) 

9,76E+04 

2,43E+04 

3.3OE+05 

1.60E+06 

2.S9E+04 

2.97E+04 

3.6SE+05 

I.IOE+OS 

1.13E+C» 

6.05E+05 

1.92E+05 

8.65E+04 

3.62E+04 

7.19E+04 

l.OOE+OS 

l.OlE+05 

l,46E+05 

6.71E+03 

3.0aE+04 

3.67E+03 

L27E+05 

6.84E+04 

Power 
^W) 

0.46 

0.12 

1.63 

8.23 

0.12 

0.15 

2.53 

0.53 

5.21 

2.68 

0.79 

0.40 

0.15 

0.35 

.0.41 

0.38 

0.52 

0.03 

0.17 

0.02 

0.86 

0.45 

N03-
(M) 

-

2.11 

2.00 

4.44 

-

-

2.84 

-

-

2.31 

-

-

. 

-

-

-

. 

-

3,84 

2.61 

1.27 

Hydrogen 
(r3/day) 

0.07 

0.94 

2.78 

1.12 

1.39 

0.06 

0.09 

0.41 

0.35 

Hydrogen 
(%LFL) 

0.35 

5.28 

14.05 

S.52 

12.37 

0.32 

0.45 

2.30 

1.76 

TOC 

(g/1) 



SINGLE SHELL TANKS 

Tank Farm 

241-TY (cont.) 

241-U 

(12 ® 0.53 

Mgal ea. &, 

4 @ 55 Kgal ea.) 

_ _ _ _ _ _ _ 

Tank 

105 

106 

101 

102 

103 

104 

» 5 

106 

107 

io$ 

m 
110 

111 

112 

201 

202 

203 

204 

e(Mg 

Waste 
Vol. 

(Kgal) 

231 

17 

25 

374 

m 
111 

Alt 

226 

406; 

4m 
Am 
186 

329 

49 

5 

5 

3 

3 

3 

Sr lavtry. 
(Bq) 

1.13E+16 

S.58E+14 

3.70E+14 

3.73E+15 

5,U2E+13 

8.51E+12 

I .8IB+I« 

O.CW 

1.4«E^-I4 

USE^I4 

i . tSE4| | 

LlOE+16 

9.59E+12 

1,10E+14 

7.40E+11 

6.19E+09 

9.64E+11 

1.68E+09 

Cs Invtry. 
(Bq) 

4.71E+14 

7.59E+13 

2.20E+15 

9.38E+15 

%t$%4ri4 

1.32E+13 

2.00Ef-l6 

6.32E+15 

5.19B*«> 

3,i8i+l$ 

5.02fiM$ 
3.70E+13 

LOOE+14 

3.70E+15 

7.40E+14 

2.16E+14 

4.53E+11 

7.27E+11 

Misc, 
Invtry. 

(Bq) 

4.40E+12 

7.80E+11 

1.47E+15 

4.30B^11 

1.17E+11 

<,«QE*ia 

2.81E+09 

Li4E+12 

%imHi 
54aB*ti 
l.lOE+16 

5.94E+10 

l.lOE+14 

7.40E+11 

4.O4E+08 

1.84E+10 

2.20E+10 

_ _ _ _ _ 

Inventory 
(Bq) 

1.18E+16 

6.35E+14 

2.57E+15 

1.46E+16 

l.t2E+l5 
2.18E+13 

3 . S » * I 6 

6.32E+15 

L49E+14 

IJSE'HS 

M7E*I5 
2.20E+16 

l.lOE+14 

3.92E+15 

7.41E+14 

2.16E+14 

1,44E+12 

7.51E+11 

il Inventory 

Inventory 
(Ci) 

3.18E+0S 

l,72E+04 

6.95E+04 

3.94E+05 

a.f4E+« 
5.90E+02 

L03E+06 

l,71E+05 

4.03S+O3 

t.#7»+m 
U 7 i + I I S 

5.96E+05 

2.96E+03 

l.ME+05 

2.00E+04 

S.84E+03 

3.i8E+01 

2.03E+01 

_ _ _ 

Power 
(kW) 

2.18 

0.11 

0.36 

1.94 

0.14 

0.00 

6.04 

0.84 

QM 

^M 

0.61 

2.06 

0.02 

0.51 

0.10 

0.03 

0.00 

O.CW 

N03. 
(M) 

4.39 

2.95 

. 

8.90 

-

; 4 J l 

4.09 

2.76 

» 

^ 

• 

7.03 

. 

-

1.47 

3.40 

0.25 

Hydrogen 
(r3May) 

0.74 

0.05 

0.67 

mi 

13% 

0.30 

QM 

msi 
imm 

O.CW 

0.02 

O.cw 

0.00 

Hydrogen 
(%LFL) 

4.58 

0.24 

8.15 

9M 

a? J ? 

itrtM 
tm^M 

0.05 

0.35 

O.CW 

O.CW 

TOC 

(g/i) 

« 

iS 

Shading = Fkmmable Watch List Tanks 



DOUBLE SHELL TANKS 

Tank Farm 

241-AN 

241-AP 

241-AW 

Tank 

101 

102 

103 

104 

m$ 
106 

107 

lOl 

102 

103 

104 

105 

106 

107 

108 

Ml 

102 

103 

104 

105 

106 

Waste 
Vol. 

(Kgal) 

695 

1097 

M4 

IQS7 

ll2t 

21 

1066 

1061 

1104 

1132 

18 

821 

1128 

1113 

902 

1141 

954 

648 

1123 

1037 

1070 

Sr Invtry. 
(Bq) 

1.62E+14 

2.54E+16 

}.1|1+IS 

|.«SBt|4 

MtB^-M 

6.17E+14 

2.30E+16 

O.CW 

9.92E+11 

l.OOE+08 

l J l l + 1 4 

2.12E+i3 

0.00 

5.36E+15 

-

1.74E+15 

Cs Invtry. 
(Bq) 

L84E+16 

6.08E+16 

f,«4E+li 

I.ISH-16 

sjm+M 
3.79E+16 

5.51E+16 

7.36E+10 

5.58E+11 

1.79E+09 

7 . « 1 + 1 6 

8.71E+1S 

0.00 

1.26E+17 

-

1.58E+16 

Misc. 
Invtry. 

(Bq) 

7.10E+14 

4.69E+14 

t,44E-fl3 

UMHS 

i . f» 

1.19E+13 

7.70E+14 

9.56E+11 

2.11E+11 

2.05E+10 

CfilEi-ia 

1.65E+13 

9.59E+13 

0.00 

. 

1.34E+13 

Inventory 
(Bq) 

L93E+16 

8.67E+16 

fMmu 
«.f4E*|lS 

5.«E+I6 

3.SSE+i6 

7.89E+16 

1.03E+12 

1.76E+12 

2.24E+10 

7.93B+I6 

8.75E+15 

9.59E+13 

L31E+17 

0.00 

1.76E+16 

Inventory 
(Ci) 

5.21E+0S 

2.34E+06 

tmMm 
t^m^M 
ist&^m 
1.O4E+06 

2.13E+06 

2.78E+01 

4.76E+01 

6.0SE-01 

2.i4E4-IW 

2.36E+05 

2.59E+03 

3.55E+06 

O.CW 

4.74E+0S 

Power 
*W) 

2.47 

12.83 

13.M 

m.m 
"fM 

5.15 

11.62 

0.00 

0.00 

O.CW 

10.53 

LI6 

0.00 

17.73 

. 

2.42 

N03-
(M) 

2.29 

3.61 

M i 

2.n\ 
2.1tf 

L28 

2.70 

0.002 

0.004 

-

3.46 

0.91 

-

2.73 

0.11 

0.20 

Hydrogen 
(ra/day) 

1.29 

4.85 

4ld 

$m 
4M 

4.04 

5.37 

O.CW 

0.00 

4 J 9 

1.12 

8.13 

4.45 

Hydrogen 
(%LFL) 

0.01 

fl.02 

e.ai 
em 
§M' 

0.02 

0.03 

O.CW 

0.00 

0.00 

i . i 2 

0.01 

0.00 

0.04 

0.00 

0.02 

Tcx: 
fe/1) 

4# 

:44 

4.1 

; 4A 

Sp.G 

1.11 

1.4 

M 

IM 

1.43 

1.2 

1.03 

LS4 

1.16 

1.55 

1.41 

LOl 

1.24 

g 
Ul 

3 
n 

1 
o 

& 

1 

SL 

i 
1 
n 
c 

f 
U 

n 



DOUBLE SHELL TANKS 

Tank Farm 

241-AY 

241.AZ 

241-SY 

Tank 

101 

102 

101 

102 

loi 
102 

«B 

Waste 
Vol. 

(Kgal) 

894 

935 

940 

945 

imi 
111 

743 

Sr Invtry. 
(Bq) 

1.15E+17 

1.86E+17 

1.66E+17 

4.05E+17 

4.53E+IS 
1.21E+1S 

a.fll*l4 

| ^ ^ W l ^ e ^ l ^ ^ ~ 2 6 | 

Cs Invtry. 
(Bq) 

1.32E+16 

2.16E+15 

2.76E+17 

1.21E+17 

tt2B+M 
3.36E+15 

1.4914^17 

Misc. 
Invtry. 
(Bq) 

0.00 

4.37E+14 

1.41E+15 

l.i5E+15 

2.26E+13 
3.93E+13 

C53B+11 

Inventory 
(Bq) 

1.28E+17 

l.i9E+17 

4.43E+I7 

5.28E+17 

1I8E+I^ 

4.61E+1S 

lx49B+17 

Inventory 
(Ci) 

3.46E+06 

S.lOE+06 

1.20E+07 

L43E+@7 

lJiB+l» 
1.25E+0S 

4i3E-l-M 

_ _ _ _ _ _ _ 

Power 
(kW) 

23.27 

35.09 

67,72 

91.86 

IIM 

0.67 

19.M 

N03-
(M) 

0.62 

0.004 

1.68 

0,11 

tM 
5,85 

2.29 

Hydrogen 
(r3/day) 

27.5E 

111.66 

44.22 

198.33 

xm 
0.21 

10J4--

Hydrogen 
(%LFL) 

0.14 

0.59 

0.22 

0.99 

9m* 
0.00 

%M 

TOC 
(g/1) 

^ 

: if 

Sp.G 

i.m 
1.02 

1.24 

1.21 

ISS 
1.35 

LS2 

1 
m 
6, 

B 
n i 
a 

H* a 

Shading = Flammable Watch List Tanks 
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Activity ID 
Early 
Start 

Early 
Finish 

Orig 
Duration FY94 > FY95 • FY96 FY97 FY98 FY99 FYOO FY01 FY02 

Install Gas Monitors 

FG0A100 

FG0A110 

FG0A120 

FG0A130 

FG0A140 

FG0A150 

FG0A160 

1 Oct 93A 31 Mar 95 

31 May 94 

31 Jul 94 

31 Aug 94 

31 Oct 94 

31 Dec 94 

31 Mar 95 

18 

0 

0 

0 

0 

0 

0 

Install Gas yonitors 
3 

A 103-SY 

/ ^ 101-AW 

/i AN-Farm' 

A SX-Farm 

A A. AX and S Farms 
s t 
t t 
i i 

A T and U Farms' 

Activity ID 
Early 
Start 

Early 
Finish 

Orig 
Duratiori FY94 FY95 ! FY96 FY97 FY98 FY99 FYOO FY01 FY02 

Core Sampling/Issue Report 

FG0B100 

FG0B110 

FG0B120 

FG0B130 

FG0B140 

FG0B150 

1 Oct 93A 30 Sep 95 

30 Jun 94 

31 Oct 94 

31 Mar 95 

31 Jul 95 

30 Sept 95 

24 
Donduct Core Sampling and Issue Report 

0 

0 

0 

A 103-SY 

j ^ 101-AW 

A 104-AN 

A : 105-AN 

A 

Zm Early Dates 

1 ^ Critical Activity 

ZZ3 Progress to date 

A Milestones 

103-AN 

29409048.1 



Activity ID 
Early 
Start 

Early 
Finish 

Orig 
Duration FY94 ! FY95 ; FY96 ; FY97 FY98 FY99 FYOO FY01 FY02 

I 
» — » 
u» 

Retained Gas Sampling 

FG0C100 

FG0C110 

FG0G120 

FG0G130 

FG0C140 

FG0C150 

FG0GI60 

FG0C170 

FG0C180 

1 Oct 93A 30 Sep 97 

31 Jan 95 

30 Jun 95 

31 Oct 95 

31 Jan 96 

30 Apr 96 

31 Jul 96 

28 Feb 97 

30 Sep 97 

47 

0 

0 

0 

0 

0 

0 

Retained (aas Sampling 

A 101-SY 

A 103-SY 

A 101-AW 
i 

i 
e 

A 1D4-'AN 

1 

A l'05-AN 

A 103-AN 

A 101-A 
s 

A 101-AX 

Activity ID 
Early 
Start 

Early 
Finish 

Orig 
Duration FY94 I FY95 FY96 ; FY97 FY98 FY99 FYOO FY01 FY02 

Install TMACS 

FG0O100 

FG0D110 

FG0D120 

FG0D130 

1 Oct 93A 31 Dec 94 

31 Jul 94 

31 Oct 94 

31 Dec 94 

14 

0 

0 

Install TMACS 
1 _ I 

A SY, AN and T Farm Tanks 
I t 
i I 
i i 
I a 

A S, SX and U Farm'Tanks 
I 1 

I I I 

A A, AW and AX Farm Tanks' 

z m Early Dates 

^m Critical Activity 

CU Progress to date 

A Milestones 

29409048.2 



Activity ID 
Early 
Start 

Early 
Finish 

Orig 
Duration FY94 : FY95 ; FY96 ; FY97 FY98 FY99 ! FYOO i FY01 FY02 

Upgrade Temperature Monitoring 

FG0E100 

FG0E110 

FG0E120 

FG0E130 

FG0E140 

FG0E150 

FG0E160 

FG0E170 

FG0E180 

FG0E190 

1 Oct 93A 31 May 98 

31 Jul 94 

31 Aug 94 

31 May 95 

31 Aug 95 

30 Sep 95 

31 Jul 96 

30 Apr 97 

31 Oct 97 

31 May 98 

47 

0 

0 

0 

0 

0 

0 

0 

Upgrade femperature'Monitoring 

A 

l^ 101-AW I 

103-SY 

A l'04-AN 
I 

, i 

^ 105-AN 
i 
i 
i 

A 103-AN 

A 
SX- Farm tanks 

t 
t 
t 

A U- Farm Tanfe 
I s 
t i 
I i 

; A S-Farm Tanks 

IZZl Early Dates 

^m Critical Activity 

L_U Progress to date 

A Milestones 

A A, AX and T Farm Tanks 

29409048.3 
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6 J WORK ACiwrriES 

The safety issue exists because of the |»tential for tank waste to release flammable gas 
mixtures (primarily hydrogen and nitrous oxide) in concentrations exceeding the lower 
flammability limit (4 volume percent H2). Initial activities of the Flammable Gas Tank 
Safety Program have been directed at tank 241-SY-lOl baause this potential is realized. 
Work has focused on understanding the cyclic venting of flammable gases from tank 241-SY-
101 which has required analyses of core samples, laboratory studies, modeling studies, tank 
upgrades, developing mitigation alternatives, and a mitigation test using a mixer pump. 
Major accomplishments are listed below. 

• A mixer pump was modified, installed, and successfully operated in tank 
241-SY-lOl. The foEowing ancillary equipment necessary to support the 
mitigation test was installed: a data acquisition and control system, multi­
function instrument tree, and standard hydrogen monitors. Four air lances and 
a bent thermocouple tree were removed from the lank. 

• Waste sample analysis results are documented in reports on waste chemistry 
and physical properties. 

• A Bureau of Mines study on the flammability of gas mixtures was issued. 

• Accident consequence criteria and requirements for resolution of the flammable 
gas safety issue were documented. 

• Methods were developed to analyze tank 241-SY-lOl waste for chelating 
agents and to qualitatively identify low molecular weight degradation products. 

• A high-sensitivity mass 'spectrometer was installed and placed into routine 
operation at the Pacific Northwest Laboratory. Accurate analysis of gas 
samples from the vapor space of tank 101-SY are being obtained. 

• A hazards assessment for tank 241-SY-101 was completed. 

Near-term plans include the following major activities: 

® Continuing mixer pump tests in tank 241-SY-101 
• Developing heating, dilution and sonic mitigation methods 
• Completing upgrades to the 241-SY Farm ventilation system 
® Installing gas monitors on all Flammable Gas Watch List tanks 

Core sampling of double-shell tanks 241-SY-103 and 241-AW-lOL 

6-1 
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The following types of work will be performed for the Hanford tank farms in order to 
resolve the flammable gas safety issue: 

m Standard Hydrogen Monitoring Systems will be placed on aM tanks. 

m Crust auger sampling is required for Tanks 241-SY-103 and 24i-AW-101 in 
fiscal year 1994. It is assumed that samples in foture fiscal years will be 
obtained with the rotary mode sampling truck, and that auger sampling will not 
be needed. Core sampling is required for the double-shell tanks but not for the 
single-shell tanks, 

® Data Quality Objoitives are required for aE tank sampling activities. 

• Development of an evaluation method for the gas content of tank waste is 
required. All double-shell tanks will be sampled for retained gases. 

® Ventilation upgrades (modular exhausters, inlet filter, instrumentation, and data 
acquisition and control systems) are required for the 241-AW, 241-SY and 
241-AN Tank Farms. One portable exhauster will be prepared for use with 
single-shell tanks. 

® One multi-fonction instrument tree is required for each tank to provide 
continuous temperature and pressure monitoring for each tank. All multi-
fimctioE instrument trees and Standard Hydrogen Monitoring Systems will be 
connected to the Tank Monitor and Control System. 

• Television cameras are required to monitor work activities in double-shell 
tanks. One television system wEl be developed for use in single-shell tanks. 

• Improved surface-level measurement capabiEty is required for all tanks. 

• Electrical upgrades may be required in the tank farms. Riser modifications 
and otiier minor upgrades may also be required. 

• Work activities may require removal and legal disposal of minor equipment 
(sludge weights and surface level gauges) from tanks. 

® Resolution of the unreviewed safety question will be done for the 
241-SY Tank Farm first, then the remaining tanks. Safety documents will be 
incorporated into the Interim Safety Basis. 
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• Resolution of the safety issue requires characterization of tank waste and 
therefore, installation of Standard Hydrogen Monitoring Systems, multi-
fonction instrument trees, and improved surface level devices. AH six 
double-shcE tanks wiU be retrieved, and two double-shell tanks may require 
organic destruction. Although none of the single-shell tanks wiU be retrieved 
for resolution of the ^e ty issue, they may need to be retrieved for Interim 
StabiH^tion. 

® The mixer pump mitigation option in tank 241-SY-101 will work if any other 
tanks need mitigation. 

• A new mitigation pump for tank 241-SY-lOl will be designed, modified, and 
available for installation in fiscal year 1995. 

Specific work activities for the Flammable Gas Tank Safety Program are shown in Table 6-1. 
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Table 6-1. Mork Activities for the Flammable Gas Tank Safety Program. 

UORK JOB \mm 
— — » NEEDED IN FISCAL YiAR — 

1 94 1 95 1 96 1 97 98 1 99 
JOB 

CWPLETE CMMEHTS 

I , fjiifeip-s* •• 

:TS0103 Evaluate & Defin® 

[Auger SaBpling/Analysis 

[core Sampling/Analysis CM4) 

[Data Interpretation 

1Vapor Sampling 

jVapor Analysis M/HSMS iPUU 
jwlrrfoM Work 

IG^e Reports 

JGas Analysis Repsrta 
{ln*Situ Gas Sanpling 

jyaste Sehav Data Evai CPNL) 

N 

Y 

X 

M 

X 

Y 

Y 

Y-

Y 

Y 

Y 

see also Nitigation 

dev i«d©r 104-AN 

|TS0105 Technology for Evai | 

IRadfolyttc Mechanisms CANL) 

1 Chemical M©eh CGIT/OtherJ 

jcas Generation CWHC/TSO) 

|synth#tie Studies CPML) 

Org Methods Dev IPUU 

Start-Up Um HSMS CPHL5 

Dev Methods for HSHS CPNL) 

|Phy8ieal Prop Methods Dev 

{physical Nodeling CP^L) 

JGas Flow Nodeling 

IThersial Behavior 

Y 

Y 

Y 

V 

Y 

Y 

Y 

N 

Y 

Y 

Y X 

Y 

Y 

Y 

Y 

H 

Y 

Y 

Y 

Y 

continue under 103-SY 

dev iFtder 103-SY 

see also Mitigation 

|TS0133 Close US@/R@solv@ SI 

JTech Suppt USO/WL Scrsening 

|usa Database Report 

lHaaard A§s@ssiMnt 

[safety Do£tJi»ntation 

|EAS 

Hydrogen S u m Analysis 

iss/ci@se usa 

SI Resolution 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X X 

Y 

Y 

Y 

Y 

for SY farm | 

after Retrieval/iPM (9/01) | 

[TS0121 flonitoring Upgrades | 

Rissp/Wif^oH Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

ITMACS 

[surface Level 

TV Camera 

Ventilation 

Pgrmitting/NEPA 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

Density Trees 

Lightning Protection 

Mise TF Upgrades 

Equip Re*invl/Disposl/Storag@ 

REQO 

N 

N 

Y 

Y 

..... NEEDED IM FISCAL YEAR — — 

94 9S 96 97 98 99 
JOB 

C«PLETE 

Y 

Y 

Y 

CWMEMTS 

VDTTs by Mitigation 

removed! not reqd 

TS0112 Mitigation 

Technology Dev/Modeling 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

Window y©rk/Install 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X X 

X 

1 tMK 195-5? 
TS0103 Evaluat® S Oefin® 

Auger Sanpling/Analysis 

Cor® Sampling/Analysis CN4S 

Data Interpretation 

Vapor San^ling 

Vapor Analysis w/HSMS CPNL) 

Windoy Work 

GRE Reports 

Gas Analysis Reports 

In-Situ Gas Sandaling 

Waste Behav Data Evai CPNL5 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

M 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

see also Hitigation 

dev urder 104-AM 

TS0105 Technology for Evai 

Sadiolytic Mechanism CAHL} 

Chanical Mech (GIT/Other) 

Gas Generation (UHC/TBO) 

Synthetic Sti^ies CPNL) 

Org Methods Oev CPNL5 

Start-Up nm HSHS CPNL) 

Dev Methods for HSMS CP^L) 

Physical Prop Methods Oev 

Physical Modeling CPML5 

Gas Flow Modeling 

Thennal Behavior 

N 

Y 

Y 

Y 

Y 

N 

n 
Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

done under 101-SY 

done ur^@r 101-SY 

done under 101-SY 

see also Mitigation 

TS0133 Close USQ/Resolve SI 

Tech Suppt USQ/WL Screening 

use Database Report 

Hazard Assessirent 

Safety Ooeiinentation 

EAs 

Hydrogen Burn Analysis 

ISB/Clos® US® 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 
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Table 6-1. Work Activities for the Flaiiiraable Gas Tank Safety Program. 

W R K JIOB 

SI Resolution 

REQO 

Y 

| — — HEEDED IM FISCAL YEAR — « — 

94 95 96 97 98 » 
JOB 

CmPLETE CWMENTi 

after Retrieval/IPM C9/01) 

|TS0121 Nonitoring Upgrades 

Rissf/yindoH Planning 

6aa Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

iTV Caamrm 

IVentilatfon 

Psrmitting/HEPA 

Density Trees 

Lightning Protection 

Mise TF Upgrades 

Equip Removl/Oisposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

Y 

¥ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

¥ 
: Y 

Y 

if ro^ired 

tS0122 Mitigation 

Technology Oev/Modeling 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

Uirdoi^ Work/Install 

N 

N 

Y 

Y 

V 

Y 

X 

X 

X X 

X 

done ur̂ der 101-SY 

done under 101-SY 

iMK mi'-m 
TS0103 Evaluate i Define 

Auger Sampling/Analysis 

Core Sanjling/Ana lysis CM4) 

Data Interpretation 

Vapor San^ling 

Vapor Analysis M/HSNS CPNL) 

WindoM Work 

GRE Reports 

Gas Analysis Reports 

In-Situ Gas San^ling 

Waste Behav Data Evai CPNL) 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

see also Mitigation 

dev under 104-AH 

JS0105 Technology for Evai 

:Radiolytic Mechanisw CANL) 

iChemical Mech CGIT/Other) 

;Gas Generation CUHC/TBO) 

Synthetic Studies CPNL) 

Org Methods Dev CPNL) 

jStart-Up nm HSMS CPNL) 

Dev Methods for HSMS CPNL) 

Physical Prop Methods Dev 

U 

Y 

Y 

Y 

N 

M 

N 

N 

X 

X 

X 

done under 101-SY 

done under 103-SY 

done under 101-SY 

done wder 101-SY 

done under 103-SY 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W W K J£» 

Physical Modeling CPNL) 

Gas FloM Modeling 

Thermal Behavior 

REQO 

Y 

Y 

Y 

..... HEEDED IM FISCAL YEAR — — -

94 

X 

95 

X 

X 

X 

96 97 98 99 
JOB 

C£»(PLETE CWMEMTS 

see also Mitigation 

|TS0133 Close USQ/Resolve SI 

Tech Suppt USa/WL Screening 

USQ Database Report 

Hazard Assessnwnt 

Safety Docunwntation 

EAs 

Hydrogen Burn Analysis 

ISS/Close USQ 

SI Resolution 

M 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

done under 103-SY 

after Retrvl/Grout C12/07) 

TS0121 Monitoring Upgrades 

RIser/ylmloM Planning 

Gag Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Camera 

Ventilation 

Permitting/MEPA 

Density Tre@s 

Lightning Protection 

Mise TF Upgrades 

Equip RiMiwvl/Disposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

n 
N 

Y 

U 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

not required per Risk Assmt 

not required 

if required 

TS0122 Mitigation 

Technology Dev/Modeling 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

WifrioH Work/Install 

U 

N 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X X 

X 

done i«def 101-SY 

done iwder 101-SY 

TAUK iM-*« 

TS0103 Evaluate & Define 

Auger Sanpling/Analysis 

Core Satipling/Ana lysis CH4) 

Data Interpretation 

Vapor Sanpling 

Vapor Analysis w/HSMS CPNL) 

WirrioM Work 

GRE Reports 

Gas Analysis Reports 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

see also Mitigation 
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Table 6-1, Work Activities for the Flamniable Sas Tank Safety Program. 

W R K JOB 

|ln-Situ Gas Sanpling 

|waste iehav Data Evai CPNL) 

REQO 

1 ̂  
Y 

[..... NEEDED IN FISCAL YEAR - — -

94 95 

X 

1 ^ 

% 

X 

X 

97 98 99 
JOB 

C«PLETE COMMEMTi 

JTS0105 Technology for Evai 

Radfolytic Mechanlsw IMl} 

Chemical Mech CGIT/Other) 

Gas Generation CUHC/TBD) 

Synthetic Studies CPNL) 

Org Methods Oev CPNL) 

Start-yp MeM HSMS CPNL) 

Dev Methods for HSHS CPNL) 

Physical Prop Methods Oev 

Physical Modeling CPML) 

[Gas Floy Modeling 

Thermal Behavior 

N 

Y 

V 

Y 

H 

N 

M 

N 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

! 

:dene under 101-iY 

den® irrier 103-SY 

don® tmder 101-SY 

don® inder 101-SY 

done under 103-fY 

see also Mitigation 

|TS0133 Close US(3/Resolve SI 

Tech Sy?vt USa/WL Screening 

UiO Database Report 

Hazard Assessment 

[safety Oocunentation 

[EAs 

[Hydrogen Burn Analysis 

|is8/ci@s@ usa 
SI Resolution 

It 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

don® i«ter 103-SY 

after Retrvl/Grout C12/10) 

|TS0121 Monitoring Upgrades 

|Ris@r/WindsM Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Camera 

Ventilation 

Permitting/MEPA 

Density Trees 

Lightning Protection 

Mise TF Upgrades 

Equip Removl/Disposl/Storag® 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

Y 

if required 

TS0122 Mitigation | 

Technology Dev/Modeling 

Mitigation Test 

Design 

SA/fA 

Proeure/Fab 

N 

n 
Y 

Y 

Y 

X 

X 

X X 

done urrfer 101-SY | 

done under 101-SY | 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

UfrKloii Itork/Install 

REQO 

Y 

— — HEEDED IN FISCAL YEAR — — -

94 9S 96 97 

X 

98 99 
JOE 

COMPLETE 

" 
CWMiMTS 

tMK im->M 
TS0103 Evaluate i Define 

Auger Sampling/Analysis 

Core Sanfsling/Ana lysis CM4) 

Data Interpretation 

Vapor San^ling 

Vapor Analysis y/HSMS CPNL) 

Windoy Work 

GRE Reports 

Gas Analysis Reports 

In-SItu Gas Sainsling 

Waste Behav Data Evai CPNL) 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

i 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

see also Mitigation 

dev under 104-AN 

|TS010S Technology for Evai 

Radlolytie Mechanisms CAML) 

Chenical Mech CGIT/Other) 

Gas Generation CWHC/TBD) 

Synthetic Studies CPML) 

Org Methods Dev CPNL) 

Start-Up N@M HSMS CPNL) 

Oev Methods for HSMS CPNL) 

Physical Prop Methods Oev 

Physical Modeling CPNL) 

Gas FloM Modeling 

Thermal iehavior 

i 

Y 

Y 

Y 

tt 

n 
n 
N 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

done ureier 101-SY 

done uf^er 103-SY 

done under 101-SY 

don® under 101-SY 

done vrder 103-SY 

see also Mitigation 

|TS0133 Close USQ/Resolve SI 

Tech Suppt USQ/WL Screening 

USO Database Report 

Hazard Assessment 

Safety Oocunentation 

EAs 

Hydrogen Burn Analysis 

ISB/Close USQ 

SI Resolution 

U 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

done under 103-SY 

after Retrvl/Grout (12/10) 

TS0121 Monitoring Upgrades 

Riser/WindoM Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Camera 

Ventilation 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

X 

X 

X 

X 

X 

X 

Y 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W M K J « 

Pennittlng/MEPA 

Density Trees 

Lightning Protection 

Mfsc TF Uwrades 

Equip Removl/Disposl/Storag® 

RECIO 

Y 

N 

H 

Y 

Y 

..... NEEOED IM FISCAL YEAR — — -

94 9f 

X 

96 

X 

X 

97 98 99 
JU 

CmPLETE COMMENTS 

TS0122 Mitigation 

Technology Dev/Modeling 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

Wirrfow Work/Install 

N 

N 

Y 

Y 

Y 

Y 

X X 

X 

X X 

X 

done under 101-SY 

done under 101-SY 

1 IMK 1«a-#l 
TS0103 Evaluate & Define 

Auger Sampling/Analysis 

Cor@ Saiipling/Analysis CN4) 

Data Interpretation 

Vapsor Sampling 

Vafxjr Analysis w/MSMS CPNL) 

WifdoM Work 

GRE Reports 

Gas Analysis Reports 

In-Situ Gas San^jling 

Waste iehav Data Evai CPHL) 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

see also Mitigation 

dev under 104-AN 

TS0105 Technology for Evsl 

Radlolytie MechanisM CAML) 

Chemical Mech CGIT/Other) 

Gas Generation CWHC/TBO) 

Synthetic Studies CPML) 

Org Methods Dev CPNL) 

Start-Up Mew HSMS CPNL) 

Oev Methods for HSMS CPNL) 

Physical Prop Methods Oev 

Physical Modeling CPNL) 

Gas Flow Nodeling 

Thennal Behavior 

N 

Y 

Y 

Y 

U 

M 

N 

N 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

done wider 101-SY 

done iwder 103-sy 

done i«der 101-SY 

done irder 101-SY 

done ureter 103-SY 

see also Mitigation 

ITS0133 Close USQ/Resolv® SI 

Tech Suppt USQ/UL Screening 

USQ Database Report 

Hazard Assessment 

Safety Oocunentation 

EAs 

Hydrogen Burn Analysis 

N 

y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

done under 103-SY 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

isB/ciose usa 

SI Resolution 

RE» 

Y 

Y 

..... HEEDED IN FISCAL YEAR — 

94 9S 96 

X 

97 98 99 
JOB 

C«PLETE 
CWMENTS 

after Retrvl/Grout C12/10) 

|TS0121 Monitoring Upgrades 

Riser/WindoM Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Camera 

Ventilation 

Permltting/NEPA 

Density Trees 

Lightning Protection 

Mise TF Upgrades 

Equip Ramvl/Oispsosl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

M 

Y 

Y 

n 
N 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Y 

|TS0122 Mitigation 

Technology Dev/Nodeling 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

Window Work/Install 

n 
N 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

done under 101-SY 

done urrier 101-SY 

coii¥»lete 11/99 

IMK l<li"-$X 

TS0103 Evaluate i Define 

Auger San^ Ii ng/Ana i ys i s 

Core Sampling/Analysis CN4) 

Data Interpretation 

Va|Mr Sanpling 

Vapor Analysis H/HSMS CPNL) 

In-Tank/Field Work 

GRE Reports 

Gas Analysis Reports 

In-Situ Gas Sanpllng 

Waste Behav Data Evai CPNL) 

N 

Y 

Y 

Y 

Y 

Y 

U 

Y 

tl 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

no gas release events 

dev i«der 104-AN 

TS0105 Technology for Evai 

Radlolytie Mechanisms CANL) 

Chemical Mech CGIT/Other) 

Gas Generation CWHC/TBO) 

Synthetic Stidles CPNL) 

Org Methods Oev CPML) 

Start-Up New HSMS CPNL) 

Dev Methods for HSMS CPNL) 

N 

N 

M 

N 

N 

U 

N 

done ufKier 101-SY 

not reqd for SSTs 

not reqd for SSTs 

not reqd for SSTs 

done under 103-SY 

done under 101-SY 

done under 101-SY 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

WORK JOB 

1 Physical Prop Methods Oev 

|physlcal Nodeling CPNL) 

|Ga8 Flow Modeling 

iThernBl Behavior 

REQO 

1 ^ 
Y 

Y 

N 

— — - MEEOED IN FISCAL YEAR — — 

94 1 95 96 97 

X 

X 

98 99 
JOB 

CWPLETE CWMEMTi 

:done under 103-SY 

con^ le te u ider AM farm 

| T § 0 1 3 3 Close USQ/Resolve SI 

|Teeh S u ^ t USQ/WL Screening 

|US0 Database Report 

1 Hazard Assessment 

[safety Documentation 

[EAs 

1 Hydrogen Burn Analys is 

|iSi/Close usa 

|SI Resolution 

N 

N 

Y 

Y 

y 

Y 

Y 

Y 

X X 

X 

X 

X 

X 

X 

X X 

X 

done under 103-SY 

complete wider AN farm 

a f t e r n » n i t o f i n g upgrds | 

jTSOIZI Moni tor ing Upgrsdss { 

[Riser/WlndoH Plarwing 

Gas Moni tor ing CSHMS) 

Repair Ex i s t i ng TCs 

MITs 

! TMACS 

[Surface Level 

[TV Camera 

[ v e n t i l a t i o n 

[Permitting/NEPA 

[Density Trees 

[L ightn ing P ro tec t i on 

Mise TF Upgrades 

[Equip Removl/DisposI/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

N 

N 

M 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SX farm by Organic Program 

JTS0122 Mit igation | 

[Technology O@v/Modeling 

[M i t i ga t i on Test 

1 Design 

1SA/EA 

Pfocur®/Fab 

lUindoy Work / I ns ta l l 

N 

N 

N 

N 

M 

n 

m i t i g a t i o n not reqd | 

II 

II 

II 

11 [ 

18 

\ um %m*A 1 

TS0103 Evaluate & Oeflna | 

Auger Sampling/Analysis 

Core SampIing/Analysis CN4) 

Data I n t e r p r e t a t i o n 

1 Vapor Sanpling 

Vapor Analys is H/HSMS CPNL) 

In -Tank /F le ld Work 

GRE Reports 

M 

Y 

Y 

Y 

Y 

Y 

M 

X 

X 

X 

X 

X 

X 

X 

X 

c rus t doesn' t t rap gas | 

no gas release events J 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

Gas Analysis Reports 

In-Situ Gas Sanpling 

Waste Behav Data Evai CPNL) 

REQO 

Y 

N 

Y 

..... NEEDED IM FISCAL YEAR — — -

94 95 96 

X 

X 

97 

X 

X 

98 99 
JOB 

CWPLETE 
CWHENTS 

dev mtder 104-AM 

TSOIOi Technology for Evai 

Radlolytie Mechanisms CANL) 

Chemical Mech CGIT/Other) 

Gas Generation CWHC/TBO) 

Synthetic Stifles CPNL) 

Org Methods Oev CPNL) 

Start-Up Mew HSMS CPNL) 

Dev Methods for HSMS CPML) 

Physical Prop Methods Oev 

Physical Modeling CPNL) 

Gas FloM Modeling 

Theriral Behavior 

N 

U 

N 

N 

N 

U 

N 

N 

Y 

Y 

N 

X 

X 

done i«Jer 101-SY 

not r e ^ for SSTs 

not reqd for SSTs 

not re«^ for SSTs 

done itrfer 103-SY 

done nFrier 101-SY 

done wrfer 101-SY 

done î rier 103-SY 

eoaplete inder AN farm 

|TS0133 Close USQ/Resolve SI 

Tech Suppt USQ/WL Screening 

US@ Database Report 

Ha2ard Assessment 

Safety Documentation 

EAs 

Hydrogen Burn Analysis 

ISB/Clos® USQ 

SI Resolution 

N 

X X 

X 

X 

X 

X 

X 

X X 

X 

done under 103-SY 

conplete UKJer AN farm 

after monitoring upgrds 

TS0121 Monitoring Upgrades 

Riser/Uindew Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Camera 

Ventilation 

Pemltting/NEPA 

Density Trees 

Lightning Protection 

Mise TF Upgrades 

Equip Removl/Disposl/Storage 

N 

M 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TS0122 Mitigation 

Technology Oev/Modeting 

Mitigation Test 

Design 

SA/EA 

M 

n 
N 

N 

mitigation not reqd 

le 

II 

II 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

WORK JOB 

1 Procure/Fab 

|uindoM Work/Install 

REQO 

N 

M 

..... DEEDED SM FISCAL YEAR — — -

94 95 96 97 98 99 
408 

CMPLETE COMMENTS 

1 '̂  
II 

1 ^ , tAM« W2-»«- , •• - 1 
|TSQ103 Evaluate 1 Define 

JAuger Sampling/Analysis 

[core Sanpling/Analysls CN4) 

[Data Interpretation 

[Vapor Sanpling 

[vapor Analysis n/HSMS CPNL) 

1 In-Tank/Field Work 

{GRE Reports 

JGas Analysis Reports 

|In<Situ Gas Sanpling 

Waste Behav Data Sval CPNL) 

1 M 

Y 

Y 

Y 

1 ^ 
Y 

N 

Y 

N 

Y 

• 

I 

X 

X 

X 

X 

X 

X 

i 

X 

X 

X 

X 

X 

X 

jcrust doesn't trap gas 

n@ gas release events | 

dev under 104-AN j 

iTiOIOS Technology for Evai | 

iRadlolytie MechanisnB CANL) 

jchemlcal Mech CGIT/Other) 

[Gas Generation CWHC/TBO) 

[Synthetic Studies CPNL) 

jorg Methods Dev CPML) 

|start-Up Me« HSMS CPNL) 

|oev Methods for HSMS CPNL) 

1 Physical Prep Methyls Oev 

jphysical Modeling CPML) 

jGas Floy Modeling 

1 ThermsI Behavior 

n 
N 

N 

N 

N 

N 

N 

N 

Y 

Y 

N 

X 

X 

done irrier 101-SY 

not retyJ for SSTs 

not reqd for SSTs 

not r@t^ for SSTs | 

done under 103-SY | 

done wxier lOt-SY j 

done under 101-SY j 

don® under 103-SY j 

conslete under AN farm | 

|TS0133 Close USO/Resolve SI | 

|Teeh Suwst USQ/WL Screening 

|usa Database Report 

[Hazard Assessnwnt 

Safety Documentation 

|EAi 

1 Hydrogen Burn Analysis 

1SB/Close USO 

SI Resolution 

M 

M 

Y 

Y 

Y 

Y 

Y 

Y 

X X 

X 

X 

X 

X 

X 

X X 

X 

done under 103-SY | 

conplete wder AN farm { 

after monitoring upgrds [ 

TS0121 Monitoring Upgrades | 

Riser/Wlndoy Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

iMITs 

TMACS 

Surface Level 

TV Can»ra 

Y 

Y 

Y 

Y 

Y 

Y 

N 

X 

X 

X 

X 

X 

X 

by Organic program | 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

Ventilation 

Permitting/NEPA 

Density Trees 

Lightning Protection 

Mise TF Upgrades 

Ee^ip Removl/Disposl/Storage 

REQB 

Y 

Y 

N 

M 

N 

Y 

..... HEEDED m FISCAL YEAR - — -

94 95 96 97 

X 

98 

X 

X 

99 
JOS 

COMPLETE COMMENTS 

|TS0111 Mitigation 

Technology D@v/Modelln@ 

Mitigation Test 

Design 

SA/E* 

Procure/Fab 

Windoy Work/Install 

N 

N 

N 

N 

i 

N 

mitigation not reqfi for 

Flam Gas; by Organic If 

required 
II 

IS 

if 

; .. tMK 1«»8« 

Ti0103 Evaluate & Define 

Auger SampIi ng/AnaIys i s 

Core SanplIns/Analysis CN4) 

Data Interpretation 

Vapor Sanplins 

Vapor Analysis M/HSMS CPML) 

In-Tank/Field Work 

GRE Reports 

Gas Analysis Reports 

In-SItu Gas Sanpling 

Waste Behav Data Evai CPNL) 

N 

Y 

Y 

Y 

Y 

Y 

N 

Y 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

no gas release events 

dev under 104-AN 

[TSOIOS Technology for Evai 

Radlolytie Nechanisois CANL) 

Cheoiieal Mech CGIT/Other) 

Gas Generation CWHC/TBD) 

Synthetic Studies CPNL) 

Org Methods D@v CPML) 

Start-Up Men HSMS CPNL) 

Oev Methods for HSMS CPNL) 

Physical Prop Methods Dev 

Physical Modeling CPNL) 

Gas FloM Modeling 

Thenwl Behavior 

N 

U 

M 

N 

N 

M 

N 

m 
Y 

Y 

M 

X 

X 

done under 101-SY 

not re«^ for SSTs 

not reqd for SSTs 

not reqd for SSTs 

done ur^er 103-SY 

done under 101-SY 

done under 101-SY 

done under 103-SY 

conplete under AN farm 

TS0133 Close USQ/Resolve SI 

Tech Suppt USQ/WL Screening 

USQ Database Re^rt 

Hazard Assessnoit 

Safety Documentation 

EAs 

N 

i 

Y 

Y 

Y 

X X 

X 

X 

X 

X 

done under 103-SY 

conplete uxler AN farm 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W K JOB 

Hydrogen Burn Analysis 

1 SB/Close usa 

SI Resolution 

REQO 

Y 

f 

\ Y 

..... MEEDEO IM FISCAL YEAR — - -

94 1 95 96 97 

X 

1 ̂  

1 98 

X 

99 

1 X 

JOB 
CWPLETE 

CmMENTS 

after monitoring upgrds 

|TS0121 Monitoring Upgrades 

[Riser/yindoH Planning 

[Gas Monitoring CSHMS) 

[Repair Existing TCs 

MITs 

[TMACS 

[surface Level 

|TV Camera 

|ventilatien 

[Penal tt ing/NEPA 

[Density Trees 

ILightnlng Protectioi 

Mise TF Upgrades 

[Equip Renwvl/Olsposl/Storag® 

: Y 

Y 

Y 

Y 

Y 

Y 

U 

Y 

Y 

N 

M 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

by Organic program 

|TS0122 Mitigation 

[Technology Dev/Modeling 

[MItigation Test 

Design 

|sA/iA 

[Procure/Fab 

Window Work/Install 

N 

N 

N 

M 

n 
M 

mitigation not reqd for 

Flam Gas; by Organic If 

requi red 

II 

" 
•I 

\ .. imx im-m . 1 
|TS0103 Evaluate & Define | 

Auger Sanpling/Analysis 

Core Sanpling/Analysis CN4) 

[Oata Interpretation 

[ Vapor Sanpling 

Vapor Analysis M/HSMS CPNL) 

In-Tank/Fi@ld Work 

GRE Reports 

Gas Analysis Reports 

In-SItu Gas Sanpling 

jWaste Behav Data Evai CPML) 

N 

Y 

Y 

Y 

Y 

Y 

n 
Y 

n 
Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas | 

no gas release events 

dev under 104-AN 

TSOIOi Technology for Evai | 

iRadiolytie Mechanisms CANL) 

Chemical Mech CGIT/Other) 

Gas Generation CUHC/TSD) 

Synthetic Studies CPNL) 

Org Methods Oev CPML) 

[Start-Up nm HSMS CPNL) 

N 

H 

N 

N 

N 

M 

done ur^er 101-SY | 

not reqd for SSTs | 

not re<^ for SSTs j 

not reqd for SSTs | 

done uider 103-SY j 

done under 101-SY j 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

Dev Methods for HSMS CPML) 

Physical Prop Methods Dev 

Physical Modeling CPNL) 

Gas Flotj Modeling 

Thermal Behavior 

REW 

M 

U 

Y 

Y 

N 

— " MEEOED IN FISCAL YEAR - — — 

94 95 96 97 

X 

X 

98 99 
JOB 

COMPLETE COMENTS 

done wrfer 101-SY 

done wider 103-SY 

ccn^lete under AN farm 

TS0133 Close US@/Resolv@ SI 

Tech Suppt USQ/UL Screening 

usa Database Report 

Haiard Assessment 

Safety DoeuMntation 

EAs 

Hydrogen Burn Analysis 

1SB/Close USQ 

SI Resolution 

N 

U 

Y 

Y 

Y 

Y 

Y 

Y 

X X 

X 

X 

X 

X 

X 

X X 

X 

done i»rfer 103-SY 

conplete mder AN farm 

after nionitorlng upgrds 

|TS0121 Monitoring Upgrades 

Rls@r/Ul«JoH Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Caiiera 

Ventilation 

Pemltting/NEPA 

Density Trees 

Lightning Protection 

Miss TF Upgrades 

Equip Removl/Olsposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

M 

Y 

Y 

M 

N 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TS0122 Mitigation 

Technology Dev/M«iellng 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

Window Work/Install 

N 

N 

N 

N 

U 

U 

mitigation not reqd 
IS 

IS 

IS 

II 

IS 

tm% im-u 
TS0103 Evaluate & Define 

Auger Saiifj 11 ng/Ana lysis 

Core Sai^li ng/Ana lysis CN4) 

Oata Interpretation 

Vapor Sainpling 

Vapor Analysis H/HSMS CPNL) 

In-Tank/Field Work 

N 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

WORK JOB 

GRE Reports 

Gas Analysis Reports 

In-SItu Gas Sampling 

Waste iehav Oata Evai CPNL) 

RE« 

N 

Y 

i 

Y 

..... HEEDED IN FISCAL YEAR — » — -

94 m 96 

X 

X 

97 

X 

X 

98 99 
JOi 

CWPLETi COMENTS 

no gas release events 

dev i«ier 104-Afl 

TSOIOi Technology for Evai 

Radlolytie Mechanisms CANL) 

Chemical Mech CGIT/Other) 

Gas Generation CWH£/Ti0) 

Synthetic Studies CPNL) 

Org Methods Oev CPNL) 

Start-Up N@y HSMS CPNL) 

Oev Methods for HSMS CPNL) 

Physical Prop Methods Dev 

Physical Modeling CPNL) 

Gas FloH Modeling 

Themni Behavior 

U 

M 

M 

N 

N 

N 

N 

N 

Y 

Y 

N 

X 

X 

' 
done under 101-SY 

not reqd for SSTs 

not r e ^ for SSTs 

not r e ^ for SSTs 

done under 103-SY 

done under 101-SY 

done imder 101-SY 

done urtdmr 103-SY 

ctM^lete uider AN farm 

|TS0133 Close US@/R@solv@ SI 

Tech Suppt USQ/WL Screening 

USQ Database Report 

Hazard Assessment 

Safety Oosuiwntation 

EAs 

Hydrogen Burn Analysis 

ISS/Close usa 

SI Resolution 

M 

N 

Y 

Y 

Y 

Y 

Y 

Y 

K 

X 

X 

X 

X 

X 

X 

X 

X 

X 

done under 103-SY 

ceiifilete under AN farm 

after msnitoring upgrds 

TS0121 Monitoring Upgrades 

Riser/Wlrrioy Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Camera 

Ventilation 

Permitting/NEPA 

Density Trees 

Lightning Protection 

Mise TF Upgrades 

Equip 'Renmvl/Dlsposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

N 

N 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

by Organic Program 

TS0122 Mitigation 

Technology Dev/Modeling 

Mitigation Test 

Design 

N 

M 

M 

mitigation not reqd 
•9 

II 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

WORK JOS 

SA/EA 

Procure/Fab 

WlKiow Work/Install 

RE« 

H 

N 

H 

- — HEEDED IM FISCAL YEAR — — -

94 W 96 97 98 99 
JOB 

CWPLETE 
CWMENTS 

19 

•9 

n 

; tA« m-i 
TS0103 Evaluate & Define 

Auger Samp11ng/AnaIys i s 

Core Sao^ling/Analysls CN4) 

Data Interpretation 

Vapor Sanfsllng 

Vapor Analysis M/HSMS CPNL) 

In-Tank/Field Work 

GRE Reports 

Gas Analysis Reports 

In-SItu Gas Sanpling 

Waste Behav Data Evai CPNL) 

M 

Y 

Y 

Y 

Y 

Y 

N 

Y 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

no gas release events 

dev uider 104-AN 

[TSOIOi Technology for Evai 

Radlolytie M«chanisii» CANL) 

Ch«i!cal Mech CGIT/Other) 

Gas GeneretlOT CWHC/TBD) 

Synthetic studies CPNL) 

Org Methods Oev CPNL) 

Start-Up NeM HSHS CPNL) 

Oev Methods for HSMS CPNL) 

Physical Prop Methods Dev 

Physical Modeling CPNL) 

Gas Flow Modeling 

Thennal Behavior 

i 

M 

M 

U 

M 

U 

N 

N 

Y 

Y 

N 

X 

X 

done irrier 101-SY 

not r e ^ for SSTs 

not reqd for SSTs 

not pef^ for SSTs 

done wider 103-SY 

done urrfer 101-SY 

done under 101-SY 

done under 103-SY 

e«»pl®te urrier AN farm 

TS0133 Close USQ/Resolve SI 

Tech Su^t USQ/WL Screening 

USQ Database Report 

Hazard Assessimnt 

Safety Oocunwntatlon 

EAs 

Hydrogen Burn Analysis 

ISB/Close USQ 

SI Resolution 

N 

M 

Y 

Y 

Y 

Y 

Y 

Y 

X X 

X 

X 

X 

X 

X 

X X 

X 

den® uf^er 103-SY 

complete urrier AM farm 

after nwnitsring upgrds 

TS0121 Monitoring Upgrades 

RIser/UindoK Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

by Organic Program 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

WORK JOB 

|TV Camera 

|ventilation 

iPennittlng/NEPA 

[Density Trees 

JLlghtnlng Protection 

JMlsc TF Upgrades 

JE^ip Reswvl/Oispos I/Storage 

REQO 

N 

Y 

Y 

M 

N 

M 

Y 

. —.. MEEOED IN FISCAL YEAR —---

94 9i 96 97 98 

X 

X 

X 

99 
1 JOB 
CWPLETE CMMENTS 

|TS0122 Mitigation 

fTechnology Dev/Modeling 

|Mitigation Test 

jOesign 

SA/EA 

[Proeure/Fab 

jwifrfoM Work/Install 

N 

N 

N 

N 

N 

N 

; 

: 

, 

. ^ „, 

Imitigation not reqd 
II j 

IS 

i " 
It 1 

M 

1 , ifm im^u 1 
|TS0103Evaluate ^ Define | 

[Auger San̂ sli ng/Ana lysis 

jCore Saa^ Iing/Analysis CM4) 

|oata Interpretation 

1Vapor Sampling 

jVapor Analysis w/HSMS CPNL) 

1 In-Tank/Field Work 

|GRE Reports 

Gas Analysis Reports 

1 In-Situ Gas San^ling 

[waste Behav Oata Evai CPML) 

N 

Y 

Y 

Y 

Y 

Y 

M 

Y 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas j 

no gas release events | 

dev wider 104-AM | 

1 TSOIOi Technology for Evai ( 

[Radiolytie Mechanisw CANL) 

1Chemical Mech CGIT/Other) 

JGas Generation CUHC/TBD) 

[synthetic Studies CPNL) 

[org Methods Dev CPNL) 

[start-Up Hen HSMS CPNL) 

Dev Methods for HSMS CPNL) 

Physical Prop Methods Dev 

[physical Modeling CPNL) 

Gas FloM Modeling 

Themal Behavior 

M 

N 

N 

N 

N 

N 

N 

N 

Y 

Y 

M 

X 

^ X 

done urrier 101-SY [ 

not reqd for SSTs [ 

not reepi for SSTs [ 

not res^ for SSTs [ 

dene under 103-SY | 

done under 101-SY j 

done under 101-SY | 

done under 103-SY j 

csxnplete under AM farm | 

TS0133 Close USQ/Resolve SI | 

Tech Suppt USQ/WL Screening 

USQ Database Report 

Hazard Assessment 

Safety Documentation 

N 

N 

Y 

Y 

X 

X 

X 

X 

done under 103-SY | 

couplets under AN farm | 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

mux JOB 

EAs 

Hydrogen Burn Analysis 

ISS/Close USQ 

SI Resolution 

READ 

Y 

Y 

Y 

Y 

..... NEiDEO IN FISCAL YEAR —- — 

94 95 96 

X 

97 

X 

X 

96 

X 

X 

99 

X 

JOB 
COMPLETE CMMENTS 

after monitoring upgrds 

TS0121 Monitoring Upgrades j 

Riser/WlndoH Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Canwra 

Ventilation 

Permitting/NEPA 

Density Trees 

Lightning Protection 

Mise TF Upgrades 

Equip Removl/Disposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

N 

N 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

by Organic Program 

|TS0122 Mitigation 

Technology Dev/Hodeling 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

Uindoy Work/Install 

M 

N 

n 
n 
M 

M 

mitigation not rea/i 
19 

IS 

IS 

IS 

IS 

; mm im^u 
TS0103 Evaluate & Define 

Auger Sampling/Analysis 

Core Sanpling/Analysis CN4) 

Data Interpretation 

Vapor Sanpling 

Vapor Analysis w/HSMS CPNL) 

In-Tank/Field Work 

GRE Reports 

Gas Analysis Reports 

In-Situ fias San^llng 

Waste Behav Oata Evai CPNL) 

N 

Y 

Y 

Y 

Y 

Y 

n 
Y 

M 

Y 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

no gas release events 

dev under 104-AN 

TS0105 Technology for Evai 

Radlolytie Nechanisn® CAML) 

Chemical Meeh CGIT/Other) 

Gas Generation CWHC/TBO) 

Synthetic Studies CPNL) 

Org Methods Dev CPNL) 

U 

U 

M 

N 

N 

done under 101-SY 

not re<^ for SSTs 

not reqd for SSTs 

not reqd for SSTs 

done UTder 103-SY 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

WORK JOB 

jitart-Up Mew HSMS CPNL) 

[Dev Methods for HSMS CPNL) 

Physical Prop Methods Dev 

Physical Modeling CPNL) 

jGas Flow Modeling 

Themwl Behavior 

REQO 

1 M 
N 

N 

Y 

Y 

N 

— - — NEEDED IN FISCAL YEAR - — — 

94 95 96 97 

X 

X 

98 99 
JOB 

CWPLETE COMMENTS 

done under 101-SY 

done wider 101-SY 

dene irNter 103-SY 

complete under AN farm 

[TS0133 Close USQ/Resolve SI 

jTech Suppt USQ/WL Screening 

|USQ Database Report 

Hasiard Assessment 

Safety Oocunentation 

EAs 

Hydrogen Burn Analysis 

ISB/Close USQ 

|si Resolution 

N 

N 

Y 

Y 

Y 

Y 

Y 

Y 

X X 

X 

X 

X 

X 

X 

done urrier 103-SY 

conplete under AN farm 

after iwnitoring upgrds 

|TS0121 Monitoring Upgrades 

[Rlser/WindoH Planning 

[Gas Monitoring CSHMS) 

[Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Camera 

Ventilation 

Permltting/NEPA 

Density Trees 

Lightning Protection 

Mise TF Upgrades 

Equip Removl/Oisposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

n 
Y 

Y 

N 

N 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

by Organic Program | 

[TS0122 Mitigation [ 

Technology Dev/Modeling 

Mitigation Test 

Design 

! SA/EA 

:Procure/Fab 

Uindoy Work/Install 

N 

M 

N 

N 

N 

N 

mitigation not reqd [ 

19 [ 

IS 

IS 

IS 

" 1 
TANK IfZ-S 1 

TS0103 Evaluate & Define | 

Auger Sanfs ling/Ana lysis 

Core Sanpling/Analysis CN4) 

Data Interpretation 

Vapor San^llng 

jVa|;»r Analysis M/HSMS CPNL) 

N 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

crust doesn't trap gas | 
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Table.6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

In-Tank/Field Work 

GRE Reports 

Gas Analysis Reports 

In-Situ Gas Sanpling 

Waste Behav Oata Evai CPNL) 

REQO 

Y 

N 

Y 

N 

Y 

..... HEEDED IM FISCAL YEAR -----

94 95 96 97 

X 

X 

X 

98 99 
JOB 

COMPLETE 
CtMMENTS 

no gas release events 

dev imder 104-AN 

(TSOIOS Technology for Bval • 

Radlolytie Mechanisna CANL) 

Chemical Mech CGIT/Sther) 

Gas Generation CUHC/TSO) 

Synthetic studies CPML) 

Org Methods Oev CPNL) 

Start-Up Ney HSMS CPNL) 

Oev Methods for HSMS CPNL) 

Physical Prop Methods Dev 

Physical Modeling CPNL) 

Gas Flow Modeling 

ThernMl Behavior 

N 

M 

M 

M 

M 

N 

N 

M 

Y 

Y 

N 

X 

X 

done under 101-SY 

not r e ^ for SSTs 

not reqd for SSTs 

not re«^ for SSTs 

done inder 103-SY 

done wider 101-SY 

done wider 101-SY 

done under 103-SY 

canplete under AN farm 

[TSOISS Close USQ/Resolve SI 

Ttch Suppt USQ/WL Screening 

USO Database Report 

Hazard Assessment 

Safety Oocuiwitation 

EAs 

Hydrogen Burn Analysis 

ISS/Close USQ 

SI Resolution 

U 

M 

Y 

Y 

Y 

Y 

Y 

Y 

X X 

X 

X 

X 

X 

X 

done w^er 103-SY 

cswplete u«ier AN farm 

after nwnitoring upgrds 

TS0121 Monitoring Upgrades 

Rlser/Uindoy Plarming 

Gas Monitoring CSHMi) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Caisera 

Ventilation 

Permitting/NEPA 

Density Trees 

Lightning Protection 

Mise TF Upgrades 

Equip Removl/Oisposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

N 

n 
u 
Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

by Organic Program 

TS0122 Mitigation 

Technology Dev/Modeling 

Mitigation Test 

M 

M 

mitigation not reqd 

19 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

iDesign 

SA/EA 

Procure/Fab 

WlrrioM Work/Install 

REQO 

N 

\ i 

N 

N 

— — - MEEDEO IM FISCAL YEAR — — 

94 95 96 97 98 [ 99 
1 JOB 
C«PLETE COMMENTS 

" 
19 

se 

SI 

i TASK 10S-O 

TSOIOS Evaluate & Define 

Auger Saî s 11 ng/Ana lysis 

Core Saufsling/Analysis CN4) 

Data Interpretation 

Vapor Ssnpling 

Vapor Analysis H/HSMS CPNL) 

In-Tank/Field Work 

GRE Re^rts 

.Gas Analysis Reports 

In-Situ Gas Sampling 

Waste Behav Data Evai CPNL) 

N 

Y 

Y 

Y 

Y 

Y 

N 

Y 

M 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

no gas release events 

dev wider 104-AM 

[TSOIOS Technology for Evai 

Radlolytie Mechanlsna CANL) 

Chemical Mech CGIT/Other) 

•Gms Generation CWHC/TBO) 

Synthetic Studies CPNL) 

:Ori Methods Oev CPNL) 

|start-Up N®« HSMS CPNL) 

|oev Methods for HSMS CPML) 

Physical Prop Methods Oev 

Physical Modeling CPNL) 

Gas Floy Modeling 

Thermal Behavior 

M 

N 

M 

N 

N 

N 

n 
N 

Y 

Y 

M 

X 

X 

done under 101-SY 

not reqd for SSTs 

not res^ for SSTs 

not reqd for SSTs 

done u«ier 103-SY 

done under 101-SY 

done wider 101-SY 

done under 103-SY 

cwfjlete UTKJer AN farm 

TS0133 Close USQ/Resolve SI 

Tech Suppt USQ/WL Screening 

USQ Database Report 

Hazard Assessii»it 

Safety Oocunentation 

EAs 

Hydrogen Burn Analysis 

I SB/Close USQ 

SI Resolution 

n 
M 

Y 

Y 

Y 

Y 

Y 

Y 

X X 

X 

X 

X 

X 

X 

done under 103-SY 

coirplete under AN farm 

after monitoring upgrds 

TS0121 Monitoring Upgrades | 

Riser/Window Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

JMITs 

TMACS 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

by Organic Program 

6-24 



WHC-SD-WM~SD-019 Rev. 0 

Table 6-1. Mork Activities for the FTarainable Gas Tank Safety Program. 

UORK JOB 

Surface Level 

TV Camera 

Ventilation 

Permfttini/NEM 

Oenslty Trsos 

Lightning Prateetion 

MIsc TF Upgrades 

Equip R«novl/Disp©si/St©rage 

REQO 

¥ 

N 

Y 

Y 

N 

N 

U 

Y 

..... HEEOEO in FISCAL YEAR — — 

94 f5 96 97 98 

X 

X 

99 

X 

X 

JOB 
COMPLETE COMMENTS 

|TS0122 Mitifstion 

Teehnsiegy Dev/Modeling 

Nitigaticsn lest 

Design 

SA/EA 

Procure/Fab 

Windon Work/Install 

N 

H 

M 

M 

N 

M 

mitigation not reqd 
le 

II 

n 

II 

11 

rmt 1W-T 
TSQ103 Evaluate i Define 

Augsr Sanplinf/Analysis 

Core Saipling/Analysis CN4) 

Data Interpretation 

Vapor Sampling 

Vapor Analysis w/HSMS (PHD 

ln-Tank/Fi@ld Usrk 

ORE Reports 

Gas Analysis Reports 

!n-Situ Sas Sanfsling 

Uast@ Behav Data Eval CPNL) 

N 

Y 

Y 

Y 

Y 

Y 

N 

Y 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

no gas release events 

dev under 104-AH 

TS010S Technology for Evai 

Radiolytig Mechanise (AND 

Chemical Mech CGIT/Other) 

Gas Generation CUHC/T8D) 

Syothetis St«lies CPHL) 

Org Nethods Dev CPNL) 

Start-Up New HSHS CPNL) 

Dev Nethods for HSMS (PNL) 

Physical Prop Methods Dev 

Physical Modeling CPNL) 

Gas Floy Modeling 

Thermal Behavior 

H 

M 

N 

N 

N 

N 

U 

U 

Y 

Y 

N 

X 

X 

done under 101-SY 

not reqd for SSTs 

not reqd for SSTs 

not r e ^ for SSTs 

done ui^er 103-SY 

done under 101-SY 

done under 101-SY 

done urrier 103-SY 

complete under AN farm 

TS0133 Clos@ USa/Resolve SI 

Tseh Suppt USO/WL Screening 

USa Database Report 

Hazard Assessuwit 

N 

N 

Y X 

done under 103-SY 

complete i*ider AH farm 

6-25 



WHC-SD-WM-SD-019 Rev. 0 

Table 6-1. Work Activities for the Flanmable Gas Tank Safety Program. 

UORK JOB 

1Safety Doeunentation 

|EAS 

1 Hydrogen Burn Analysis 

|ISS/CI@8@ USO 

|SI Resolution 

REOO 

Y 

Y 

Y 

Y 

i Y 

-•-— NEEOiD IN FISCAL YEAi —' — 

\ 94 95 96 97 

X 

X 

98 

X 

X 

X 

99 

X 

JOi 
CWPLETE CWHEMTS 

after nwnitoring upgrds | 

JTS0121 Monitoring Upgrades 

|Rlser/Wind©H Planning 

JGas Monitoring iSmS} 

[Repair Existing TCs 

|MITS 

[TMACS 

[Surface Level 

|TV Canera 

|ventfiatlen 

jpemltting/llEPA 

joensity Trees 

fLightning Protection 

\MSS TF Upgrades 

[Equip Removl/Oisposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

M 

n 
u 
Y 

X 

X 

X 

; 

X 

X 

X 

X 

X 

Y by FeCN Program 

|TS0122 Mitigation | 

JTechnology Oev/Modeiing 

JNitlgation Test 

1 Design 
1 SA/EA 
|prosure/Fab 

|windsy Work/Install 

N 

N 

n 
N 

N 

N 

mitigation not re«^ | 

la 1 

II 1 

II 1 

II 

II 1 

[ IMK 10f-«$X 
|TS0i03 Evaluate & Define | 

|Aygef Saiifjling/Ana lysis 

[core Sampling/Analysis CN4) 

JData Interpretation 

[Vapor Ssnpling 

jvapor Analysis w/HSMS <PML5 

In-Tank/Field Work 

GRE Reports 

Gas Analysis Reports 

In-Situ Gas Sanpling 

Uaste Sehav Data ival CPNL) 

i 

Y 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas | 

no gas release events | 

dev UTKler 104-AN j 

^TSOIOS Technology for Evai | 

;Radiolytie MeehanisiM CAML) 

Chemical tech CGIT/Qther) | 

|Gas Generation <yHC/TB05 

1 Synthetic Studies CPNL5 

n 
N 

N 

U 

done under 101-SY | 

not reqd for SSTs j 

not rec^ for SSTs | 

not reqd for SSTs 
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Table 6-1. Mork Activities for the Flammable Gas Tank Safety Program. 

M M K JOB 

Org Methods Oev CPNL) 

itart-Up N@y HSHS CPNL) 

Oev Nethods for HSMS CPNL) 

Physical Prop Methods Dev 

Physical Modeling CPML) 

Gas FloM Modeling 

TheriMil Behavior 

mm 

N 

N 

M 

N 

Y 

Y 

M 

..... MEEOEO IN FISCAL YEAR - — — 

94 9S 96 97 

X 

X 

98 99 
JOS 

CMPLETE CWMEMTS 

done under 103-SY 

done wider 101-SY 

done urrier 101-SY 

done imder 103-SY 

complete imder AM farm 

TS0133 Close USQ/Resolve §1 

Tech Suppt USQ/UL Screening 

Ui@ Database Report 

Hazard Assessnwnt 

Safety Documentation 

EAs 

Hydrog^i Burn Analysis 

ISB/Close usa 

SI Resolution 

N 

N 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

done wider 103-SY 

cenplete wider AH farm 

after monitoring upgrds 

|TS0121 Monitoring Upgrades 

Riser/Ulrdotii Planning 

Gas flonitoring CSH^S) 

Repair Existing TCs 

MITs 

Tmcs 

Surface Level 

TV Canera 

Ventilation 

Permitting/NEPA 

Density Trees 

Lightning Protection 

Hisc TF Upgrades 

Equip Raiwvl/Disposl/Storag® 

Y 

Y 

Y 

Y 

Y 

Y 

M 

Y 

Y 

N 

M 

M 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

by Organic Program 

|TS0122 Mitigation 

Technology Dev/Modelfng 

Mitigation Teat 

Design 

SA/iA 

Procure/Fab 

Wif^ow Uork/Install 

N 

M 

n 
N 

N 

M 

mitigation not r e ^ 
If 

II 

li 

IB 

li 

tMK 185-SX 

TS0103 Evaluate 1. Define 

Auger Saifsling/Analysis 

Core Sanpling/Analysis CN4) 

Data Interpretation 

Vapor San^ling 

N 

Y 

Y 

' 

X 

X 

X 

X 

crust doesn't trap gas 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

WRK JOB 

Vapor Analysis u/HSMS CPML) 

In-Tank/Fleid y©rk 

SRE Reports 

Gas Analysis Reports 

In-Situ Gas Sanpling 

;Uaste Behav Data Evai CPNL) 

REQO 

Y 

Y 

M 

Y 

N 

Y 

..... HEEDED IN FISCAL YEAR — — 

94 95 96 97 98 

X 

X 

X 

X 

w 
JOB 

CMPLETE CWMEiTS 

no gas release events 

dev wider 104-AN 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

mm. JOB REtt 
— — NEEDED IN FISCAL YEAR — — -

94 « 96 97 j 98 99 
JOB 

CMPLETE CWMENTS 

|TS010i Technology for Evai 

Radfolytic MechanisK CANL) 

Chemical Mech CGIT/Other) 

Gas Generation CWHC/TSO) 

Synthetic Stifles CPNL) 

Org Nethods Dev CPKIL) 

Start-Up Mew HSMS CPNL) 

Dev Methods for HSMS CPNL) 

Physical Prop Methods Dev 

Physical MwJeling CPNL) 

Gas Flow Modeling 

Thermal Behavior 

N 

N 

N 

i 

n 
M 

N 

N 

V 

Y 

N 

X 

X 

done u^er 101-SY 

not reqd for SSTs 

not r e ^ for SSTs 

not r e ^ for SSTs 

done under 103-SY 

done under 101-SY 

done under 101-SY 

done ur^er 103-SY 

conplete under AU farm 

TS0133 Close USQ/Resolve SI 

Tech Suppt USQ/WL Screening 

usa Database Report 

Hazard Assessiwnt 

Safety Docunentatlon 

EAs 

Hydrogen Burn Analysis 

ISB/Close US@ 

SI Resolution 

N 

n 
Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

done under 103-SY 

coiplete imder AH farm 

after nwnitoring upgrds 

TSS121 Monitoring Upgrades 

Rlser/yindoy Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Camera 

Ventilation 

Pannitting/NEPA 

Doisity Trees 

Lightning Protection 

Misc TF Upgrades 

Equip Removi/Disposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

n 
N 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

by Organic Program 

TS012I Mitigation 

Technology Dev/Mtrfeling 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

WindoM Work/Install 

N 

M 

N 

tl 

H 

N 

mitigation not reqd 
le 

II 

II 

II 

II 

fMK 181*SX 

6-29 



WHC-SD-WM-SD-019 Rev. 0 

Table 6-1. Mork Activities for the Flammable Gas Tank Safety Program. 

W R K JOB REQO 
..... MEgOE© IN FISCAL YEAR —... 

94 1 95 1 96 1 97 j 98 99 
JOE 

CWPLETE CCMMEHITS 

|TS0103 Evaluate t Define 

JAuger Sanpling/Analysis 

|core Sanpling/Analysis CN4) 

|Oata Interpretation 

1 Vapor San^ling 

jvapor Analysis w/HSMS CPNL) 

jln-Tank/Fleld Work 

|GRE Reports 

l&as Analysis Reports 

1In-Situ Gas Saspling 

fWaste Behav Data Evai CPNL) 

N 

1 Y 
Y 

Y 

Y 

Y 

N 

Y 

N 

Y 

X 

X 

X 

X 

1 X 

X 

I 

X 

X 

crust doesn't trap gas 

no gas release events 

dev under 104-At! 

JTSOIOS Technology for Evai 

iRadiolytic Nechanisiis CANL) 

|Chemical Mech CGIT/Other) 

[oas Generation (WHC/TBO) 

[Synthetic Stt^ies CPNL) 

IOrg Methods Oev CPNL) 

[Start-Up Hew HSMS CPNL) 

joev Methods for HSMS CPNL) 

[Physical Prop Methods Oev 

[Physical Modeling CPML) 

[Gas Flow Modeling 

1ThermsI Behavior 

M 

n 
n 
N 

N 

M 

N 

13 

Y 

Y 

n 

X 

X 

done i*rier 101-SY 

not reqd for SSTs 

not rteqd for SSTs 

not reqd for SSTs 

done under 103-SY | 

done imder 101-SY j 

den® iMydmr 101-SY | 

done under 103-SY 

complete i.rider M farm 

|TS0133 Close Usa/Resolve SI 

|Tech Suppt USQ/WL Screening 

|USQ Database Report 

1 Hazard Assessment 

1 Safety Docunentation 

|EAS 

[Hydrogen Bum Analysis 

11SB/Close US@ 

Isi Resolution 

M 

N 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

done urrier 103-SY | 

coifilete under AN farm | 

after monitoring upgrds | 

|TS0121 Monitoring Upgrades | 

Riser/Window Planning 

Gas Monitoring CSHNS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

[TV Camera 

Iventilatlon 

!Pennittlng/MEPA 

Density Trees 

Y 

Y 

Y 

Y 

Y 

Y 

M 

Y 

Y 

n 

X 

X 

X 

X 

X 

X 

X 

X 

by Organic Program | 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

Lightning Protection 

MIse TF Upgrades 

Equip Ranovl/Disposl/Storage 

RE» 

M 

N 

Y 

— — NEEDED m FISCAL YEAR — — — 

94 « 96 97 98 

X 

99 
JOB 

C«PLETE COMMENTS 

|TS0122 Mitigation 

Technology Dev/Modeling 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

WlfKby Work/Install 

N 

M 

N 

M 

M 

N 

mitigation not reqd 
IS 

IS 

18 

IS 

II 

\ 1MK. 1fl4*SX 

TS0103 Evaluate & Define 

Auger Sanpling/Analysis 

Core Sanpling/Analysis CN4) 

Data Interpretation 

Vapor Sampling 

Vapor Analysis w/HSMS CPNL) 

In-Tank/Field Work 

GRE Reports 

Gas Analysis Reports 

iH'Situ Gas Sanpling 

Wast® iehav Data Evai CPNL) 

N 

Y 

Y 

Y 

Y 

Y 

N 

Y 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

no gas release events 

dev under 104-AN 

TS010S Technology for Evai 

Radloiytic Mechanisms CANL) 

Chemical Mech CGIT/Qther) 

Gas Generation CWHC/TBO) 

Synthetic Studies CPNL) 

Org Methods Oev CPNL) 

Start-Up Ney HSMS CPNL) 

Oev Methods for HSMS CPNL) 

Physical Prop Methods Dev 

Physical Modeling CPNL) 

Gas FloH Modeling 

Thermal Behavior 

M 

n 
N 

N 

N 

N 

N 

i 

Y 

Y 

n 

X 

X 

dene under 101-SY 

not rec^ for SSTs 

not reqd for SSTs 

not r e ^ for SSTs 

done w^er 103-SY 

done urrier 101-SY 

done inder 101-SY 

done wider 103-SY 

CMplete under AN farm 

TS0133 Close USQ/Resolve SI 

Tech Suppt USQ/WL Screening 

US@ Database Report 

Hazard Assessuwit 

Safety Docunentation 

EAs 

Hydrogen Burn Analysis 

ISB/Close USQ 

SI Resolution 

N 

N 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

done urrier 103-SY 

eonplete under AN farm 

after ironitoring upgrds 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB REQO 
— — MEEDEO IN FISCAL YEAR — — 

94 95 96 97 98 99 
JOB 

CWPLETE COMMENTS 

TS0121 Monitoring Upgrades 

RIser/UlndoM Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Cawra 

Ventilation 

Pennlttlng/NEPA 

Density Trees 

Lightning Protection 

Misc TF Upgrades 

Equip Reiiiovl/Disposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

i 

Y 

Y 

N 

M 

M 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

by Organic Program 

|TS0122 Mitigation 

Technology Oev/Modeling 

Mftlgatlon Test 

Design 

SA/EA 

Procure/Fab 

Window Work/Install 

N 

M 

M 

N 

N 

M 

. mitigation not reqd 

18 

19 

•a 

II 

II 

'fMK m9*m 
TS0103 Evaluate 1, Define 

Auger Sanpiing/Analysis 

Core Sampling/Analysis CN4) 

Data Interpretation 

Vapor Sanpling 

Vapor Analysis H/HSMS CPML) 

In-Tank/Field Work 

GRE Reports 

Gas Analysis Reports 

In-Situ Gas Saitpling 

Waste Behav Data Evai CPNL) 

N 

Y 

Y 

Y 

Y 

Y 

N 

Y 

M 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

no gas release events 

dev urxler 104-AN 

TS010S Technology for Evai 

Radloiytic Mechanisire CANL) 

Chemical Mech COIT/Other) 

Gas Generation CWHC/TBO) 

Synthetic Studies CPNL) 

Org Methods Dev CPNL) 

Start-Up New HSMS CPNL) 

Dev Methods for HSMS CPNL) 

Physical Prop Methods Oev 

Physical Modeling CPNL) 

N 

M 

N 

N 

N 

11 

M 

M 

Y X 

don® MfKier 101-SY 

not r e ^ for SSTs 

not re«^ for SSTs 

not reqd for SSTs 

done under 1Q3-SY 

done under 101-SY 

done under 101-SY 

done uiKier 103-SY 
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Table 6-1. Mork Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

Gas Flow Modeling 

Thermal Sehavior 

REQD 

Y 

N 

..... HEEDED IN FISCAL YEAR — — 

94 95 96 97 

X 

98 99 
JOB 

CWPLETE 
CWMEMTS 

conplete under AN farm 

TS0133 Close USQ/Resolve SI 

Tech Su^t USO/WL icreening 

USa Database Report 

Hazard AssessiMnt 

Safety Docunentation 

EAs 

Hydrogen S u m Analysis 

ISB/Close USQ 

SI Resolution 

N 

11 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

done wider 103-iY 

cofipiete wider AN farm 

after monitoring upgrds 

TS0121 Monitoring Upgrades 

Riser/Window Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Canwra 

Ventilation 

Permitting/NEPA 

Density Trees 

Lightning Protection 

MIse TF Upgrades 

Equip Removi/Disposl/Storage 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

i 

N 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

by Organic Program 

TS0122 Mitigation 

Technology Dev/Modeling 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

WliKlow Work/Install 

N 

i 

N 

i 

N 

N 

mitigation not reqd 
II 

II 

IS 

II 

18 

: tfiMK ^m.*-m 

TS0103 Evaluate S, Define 

Auger Smp 11 ng/Ana I ys i s 

Core Saipling/Analysis CN4) 

Data Interpretation 

Vapor Sanpling 

Vapor Analysis w/HSMS CPNL) 

In-Tank/Field Work 

GRE Reports 

Gas Analysis Reports 

In-Situ Gas Sanpiing 

N 

Y 

Y 

Y 

Y 

Y 

M 

Y 

N 

X 

X 

X 

X 

X 

X 

X 

crust doesn't trap gas 

no gas release events 

dev under 104-AN 
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Table 6-1. Work Activities for the Flammable Gas Tank Safety Program. 

W R K JOB 

Waste iehav Data Evai CPNL) 

REQO 

Y 

..... NEEDED IN FISCAL YEAR — — 

94 95 96 97 98 

X 

99 
JOB 

COMPLETE COMMENTS 

|TS010S Technology for Evai 

Radloiytic Mechanisms CANL) 

Chemical Mech CGIT/Other) 

Gas Generation CWHC/TeO) 

Synthetic Studies CPNL) 

Org Methods Oev CPNL) 

Start-Up N@y HSMS CPML) 

Dev Methods for HSMS CPNL) 

Physical Prop Methods Dev 

Physical Modeling CPNL) 

Gas Flon Modeling 

Themal Behavior 

N 

N 

N 

N 

N 

M 

n 
N 

Y 

Y 

N 

X 

X 

dene under 101-SY 

not r e ^ for SSTs 

rmt reqd for iSTs 

not reqd for SSTs 

done i*rfer 103-SY 

done wider 101-SY 

done WKier 101-SY 

done under i03-SY 

conplete uider AN farm 

Tt0133 Close USQ/Resolv® SI 

Tesh Suppt USO/WL Screening 

USQ Database Report 

Hazard Assessment 

Safety Docijiwntatlon 

EAs 

Hydrogen Burn Analysis 

I SB/Close usa 

SI Resolution 

N 

M 

Y 

Y 

Y 

Y 

Y 

Y 

X 

X 

X 

X 

X 

X 

X 

done irrier 103-SY 

c«*ipl®t« tnder AN farm 

after HMnitoring upgrds 

TS0121 Monitoring Upgrades 

Riser/Windoy Planning 

Gas Monitoring CSHMS) 

Repair Existing TCs 

MITs 

TMACS 

Surface Level 

TV Caii»ra 

Ventilation 

Permitting/NEPA 

Density Trees 

Lightning Protection 

Misc TF Upgrades 

Equip Removl/Oisposl/Storag® 

Y 

Y 

Y 

Y 

Y 

Y 

M 

Y 

Y 

i 

N 

N 

Y 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TS0122 Mitigation 

Technology Oev/Modeling 

Mitigation Test 

Design 

SA/EA 

Procure/Fab 

Window Work/Install 

N 

N 

N 

N 

N 

N 

mitigation not reqd 
18 

II 

18 

II 

II 
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7.0 REMXENCES 

DOE, 1986, Safety of Nuclear Facilities, DOE Order 5480.5, U.S« Department of Energy, 
Washington, D.C. 

Lentsch, J. W., 1992, Tank 101-SY Flammable Gas Mitigation Test Project Plan, 
WHC-EP-0550, Westinghouse Hanford Company, Richland, Washington. 

"Safety Measures for Waste Tanks at Hanford Nuclear Reservation," Section 3137 of 
National Defense Authorization Act for Fiscal Year 1991, Public Law 101-510, 
Novembers, 1990. 
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APPENDK A 

PROGRAM DRIVERS 

Several government "requirements" have resulted in the Flammable Gas Tank Safety 
Program. These program drivers are discussed here. 

SAFETY MEASURES LAW 

Concern for radioactive liquid waste tank safety at the Hanford Site was sufficient to cause 
the U.S. Congress to pass'Public Law 101-510, Section 3137, "Safety Measures for Waste 
Tanks at Hanford Nuclear Reservation" (the Safety Measures Law). This law requires the 
following actions: 

• Identify tanks that ''..;may have a serious potential for release of high-level 
waste due to uncontrolled incrrases in temperature or pressure ..." 

• Ensure that"... continuous monitoring to detect a release or excessive 
temperature or pressure ..." is carried out 

• "... develop action plans to respond to excessive temperature or pressure or a 
release from any tank identified ..." 

• Restrict additions of high-level nuclear wastes to the identified tanks unless no 
safer alternative exists or the serious potential for a release of high-level 
nuclear waste is no longer a threat 

• Report "... on actions taken to promote tank safety, including actions 
^ecifically taken pursuant to this section of the law, and the... timetable for 
resolving the outstanding issues on how to handle the waste in such tanks." 

The Waste Tank Safety Program is the key element in responding to this law. 
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ATOMIC ENERGY ACT OF 1954 

The orders listed below involve the management of waste containing radioactivity 
Department of Energy (DOE) under the Atomic Energy Act of 1954, as amended by Public 
Law 83-703. 

DOE Order 5820.2A, Radioactive Waste Management 

DOE Order 5480. IB, Environmental, Safety, and Health Program for 
Department of Energy Operations 

DOE Order 5480.21, Unreviewed Safety Questions 

DOE Order 5481. IB, Safety Analysis and Review System 

DOE Order 6430. lA, General Design Criteria. 

CODE OF FEDERAL REGULATIONS 

• 10 CFR 962, "Radioactive Waste: Byproduct Material" 

. 10 CFR 1021, "Department of Energy NEPA Implementing Procedures" 

• 40 CFR 191, Environmental Radiation Protection Standards for Management 
and Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive 
Wastes" 

• 40 CFR 261, "Identification and Listing of Hazardous Waste" 

• 40 CFR 262, "Standards AppEcable to Generators of Hazardous Waste" 

• 40 CFR 15W3-1508, "Regulations for Implementing the Procedural Provisions 
of the National Environmental Policy Act." 

UNREVIEWED SAFETY QUESTION 

The safety issue of flammable gas generation and release has been identified as an 
unreviewed safety question (USQ)'. The safety issue was identified as an USQ because it 
"represents conditions outside the identified safety envelope" according to Westinghouse 
Hanford Management Requirement and Procedure 5.12, "Identification and Resolution of 
Unreviewed Safety Questions," Management Requirements and Procedures Manual 
(WHC-CH-1-3). 
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WASHINGTON ADMINISTRATIVE CODE 

Waste Tank Safety Programs activities must comply with the Stote of Washington 
Administrative Codes (WAC) for managing dangerous waste. The specific regulation is 
WAC 173-303, Section 110, "Dangerous Waste Regulations." 

DEFENSE NUCLEAR FACILITIES SAFETY BOARD 

The Defense Nuclear Facilities Safety Board was created to provide advice and formal 
recommendations to the President and the Secretary of Energy regarding public health and 
safety issues at DOE nuclrar facilities. The board reviews operations practices and 
occurrences at DOE nuclear facilities and makes appropriate recommendations to protect 
public health and safety. In the event that any aspect of operations, practices, or occurrences 
reviewed by the board is determined to present an imminent or severe threat to public health 
or safety, tiie board transmits its recommendations directly to the President. 

REFERENCES 

Atomic energy Act of 1954, as amended. Public Law 83-703, 66 Stat. 919, 42 USC 20H-

DOE, 1986, Safety Analysis and Review System, DOE Order 548LB, U.S. Department of 
Energy, Washington, D.C. 

DOE, 1988, Environmental, Safety, and Health Program for Department of Energy 
Operations, DOE Order 5480. IB, U.S. Department of energy, Washington, D.C. 

DOE, 1989, General Design Criteria, DOE Order 6430. lA, U.S. Department of Energy, 
Washington, D.C. 

DOE, 1990, Radiation Waste Management, DOE Order 5820.2A, U.S. Department of 
Energy, Washington, D.C. 

DOE, 1991, Unreviewed Safety Questions, DOE Order 5480.21, U.S. Department of 
Energy, Washington, D.C. 

Ecology, 1991, Dangerous Waste Regulations, Washington Administrative Code 173-303, 
Washington State Department of Ecology, Olympia, Washington. 

EPA, 1987, Identification and listing of Hazardous Waste, Titie 40, Code of Federal 
Regulations, Part 261, U.S. Environmental Protection Agency, Washington, D.C. 
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"Safety Measures for Waste Tanks at Hanford Nuclear Reservation," Section 3137 of 
National Defense Authorization Act for Fiscal Year 1991, Public Law 101-510, 
November 5, 1990. 

WHC-CM-1-3, Management Requirements and Procedures Manual, Westinghouse Hanford 
Company, Richland, Washington. 
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