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HANFORD FEDERAL FACILITY AGREEMENT AND CONSENT ORDER (TRI-PARTY
AGREEMENT) NEGOTIATIONS FOR THE ESTABLISHMENT OF MILESTONES FOR
DOUBLE-SHELL TANK (DST) SYSTEM INTEGRITY ASSESSMENTS

The U.S. Department of Energy, Richland Operations Office (RL) and the Office of River
Protection (ORP) recognizes a need to comply with the U.S. Code of Federal Regulations and
Washington Administrative Code Interim Status Tank System requirements for conducting
integrity assessments on the River Protection Project DST System. In support of compliance
with these requirements and in conjunction with issuance of the DST Final Status Permit
Application, RL and ORP proposes to initiate negotiations to jointly establish Tri-Party
Agreement Milestones for the DST System Integrity Assessment Program.

RL and ORP’s strategy for conducting DST System integrity assessments is attached. This
document will be used as a guide to support negotiations. It is expected that the negotiations will
address the project scope and schedule, as well as the State of Washington Department of
Ecology’s regulatory concemns.

RL and ORP looks forward to closely working with you as partners to achieve the most cost
effective Tri-Party Agreement compliance strategy that is in concert with the ORP vision for safe
and effective management of the DST System.






Strategy for Completing DST System Integrity Assessment, and
Supporting Decisions on DST Replacement

1.0 Background

Configuration and operation of Hanford’s DST System is regulated under 40 CFR 265, Subpart J, and
Washington’s Dangerous Waste Regulations, WAC 173-303-640. These require integrity assessments of
tank systems that store dangerous waste, and determination by an independent qualified registered
professional engineer (IQRPE) as to whether the tank system is leaking, or otherwise unfit for use. Such
assessment must consider design standards, waste characteristics, corrosion protection, tank age, and results
of tank system integrity examinations. The regulations also require that the tank system owner/operator
maintain a schedule for periodic reassessment. The initial integrity assessment of the DST system supports
TPA milestone M-32-00 (Complete Identified Dangerous Waste Tank Corrective Actions, 9/30/99). As of
that date, integrity assessment reports and supporting tank system examinations had been completed for the
following:

®  244-U Double-Contained Receiver Tank (DCRT) (WHC-SD-WM-RPT-092, Rev. 0, August
29, 1995) '

Transfer Piping and Pit System (HNF-SD-WM-ER-623, Rev. 0, November 25, 1997)

244-S DCRT (HNF-3608, Rev. 0, Decenr 29, 1998)

241-AN Farm (HNF-4680, Rev. 0, September 21, 1999)

241-AP Farm (HNF-4958, Rev. 0, September 21, 1999)

241-AW Farm (HNF-4529, Rev. 0, September 21, 1999)

241-AY Farm (HNF-4959, Rev. 0, September 21, 1999)

241-AZ Farm (HNF-4957, Rev. 0, September 21, 1999)

241-SY Farm (HNF-4859, Rev. 0, September 21, 1999)

Visual examination, by remote video camera, of the annuli for all 28 DSTs in the early 1990’s and
ultrasonic examination of selected portions of six DSTs in the late 1990’s supported integrity assessment of
the six DST farms. Localized wall thinning in excess of specified reporting criteria, requiring further
evaluation, was observed in one of the DSTs—241-AN-105. Based on additional evaluations, it was
conservatively estimated that a minimum of 17 years operating life remained before localized thinning in
this tank progressed to the minimum wall thickness required to meet ASME Code criteria (assuming
corrosion will' continue at the same rate calculated for its operational history). Also based on those
additional evaluations, it was recommended to install a corrosion probe in 241-AN-105 to assess corrosion
conditions. That corrosion probe was installed in January 2000, and data from the probe are presently
being obtained.

Remaining components of the DST system for which the initial integrity assessment has not yet been
completed include 3 DCRTs, 8 catch tanks, the 241-A-350 lift station, and the 204-AR waste unloading
station. Completion of integrity assessments and supporting tank examinations for these facilities was
budgeted and scheduled during FY 1999, and portions were completed.

Tank examination and assessment of tank conditions are important for reasons other than regulatory
compliance. Improved ability to estimate corrosion rates in tanks allows more effective management of
program risks. Failure of tank systems--especially DSTs--prior to completion of their planned waste
storage mission would have adverse cost and schedule impacts, as well as potential environmental impacts.
To the extent tank failure can be predicted, timely mitigating actions can be planned and implemented it
can minimize cost and schedule impact, and potentially minimize risk of environmental impacts. Such
actions may include, for example, altering waste chemistry to reduce corrosivity, selection of alternate
tanks for waste staging, modifying operating parameters (e.g., ventilation rates, temperature, liquid level,
transfer rates), or replacing tanks. RPP’s current cost, and schedule baselines assume construction of new
tanks for waste storage will not be required. Technology Insertion Point (TIP) Milestone T03-05-300,
included in RPP’s FY 2000 Multi-Year Program Plan, schedules a decision on DST replacement by April
2005.
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Strategy for Completing DST System Integrity Assessment, and
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Primary Tank Bottom: 12 foot length along each accessible air slot in the insulating
concrete pad (as permitted by geometry and debris or concrete splatter in air slots within
the 45 degree segment accessible through a 24 inch riser.)

3.3 Corrosion Monitoring

Corrosion probes have been designed, fabricated, and installed in 4 DSTs to date (241-AZ-101,
241-AN-107, 241-AN-102, and 241-AN-105). This technology provides real time feedback on
corrosivity of tank waste, including identification of corrosion mechanisms (uniform corrosion,
pitting corrosion, stress-corrosion cracking) that may be at work, as well as information on
corrosion rates. Such information would allow more timely and accurate adjustment of waste
chemistry, and better estimates of wall thinning rates used to predict tank life. Due to signal
transmission problems, additional troubleshooting and equipment upgrades are needed before this
technology is ready for operational use. Depending on results of data evaluation following

upg = p  :dinFY 2000, an effort will be undertaken in FY 2001 to modify the existing DST
operating specifications to allow operational use of corrosion probes.

Further development of this technology supports Technology Insertion Point (TIP) Milestone T03-
01-300, On-Line Monitoring for Waste Tank Corrosion Control, June 2001, in the RPP FY 2000
Multi-Year Program Plan.

4.0 Intermediate Term Strategy

The purpose of gathering information on tank integrity is to support both regulatory and programmatic
decision making. From a regulatory perspective, the purpose is to determine whether a tank is no longer fit
for use, and therefore should be emptied and retired from service. From a programmatic perspective, an
additional purpose is to provide input to decisions that potentially impact cost and schedule for completing
the RPP mission. In order to cost-effectively focus on gathering the right kind of information, it is
important to understand what those decisions are, how they will be made, and how they are potentially
affected by other considerations.

The balance of this section focuses on programmatic decisions related to DST replacement. Deterioration
and failure of other components of the DST system also have potentially serious impacts, but DST failure
warrants special consideration, as reflected in TIP Milestone T03-05-300.

4,1 Framework for Programmatic Decision

To develop the strategy for gathering information on DST integrity, in support of programmatic
decisions on DSTs, an approach was used that entails the following four steps:

o define the problem

o define the decision to address the problem

° define the criteria for making the decision

. identify the information needed to apply the criteria

Problem: DSTs are assumed to be deteriorating with age, and could potentially fail before
completion of the RPP mission. To mitigate consequences of DST failure, new waste storage
capacity could be constructed. However, cost for new tank construction is high, and therefore
should be undertaken only if justified by evaluating benefits and risks. Available tank capacity is
also a consideration in waste volume projections. Decisions on tank construction for purposes of
replacing aging tanks prior to their anticipated failure must be integrated with assessment of
tradeofTs between waste volume projections and costs/benefits of additional waste storage capacity
for operational efficiency and reliability of waste feed delivery in accordance with contractual
requirements.

Decision: Whether to build, or not to build, n new waste storage tanks, wheren=1, 2, 3, ...etc.
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tank. For that assumption, remaining service life is calculated as the time for general corrosion to
progress to the point where remaining wall thickness is equal to minimum wall thickness required
to meet the ASME Code structural criteria.

Chapter 6 of the prior footnoted reference (WHC-SD-WM-ER-556) suggests an alternative
approach for calculating remaining tank life. That alternative approach provides two methods--
one for general corrosion, and one for pitting corrosion. For general corrosion, the approach is the
same as was used in Appendix B of HNF-4860. For pitting corrosion, time to failure is calculated
by dividing the entire nominal wall thickness by the estimated corrosion rate. Estimated time to
failure would then use whichever calculation gave the minimum number of years.

Chapter 6 of WHC-SD-WM-ER-556 also provides a methodology to account for uncertainty in
estimated corrosion rates in the liquid, liquid/vapor interface, and vapor space regions of a tank.
Accounting for uncertainty in corrosion rates produces uncertainty in estimated time to failure.
This methodology uses a two- ster Weibull probability density function where the shape

te: the scale parameter were developed graphically from corrosion sample data
available at the time. Monte Carlo simulation using the s ied probability density ~ :tion, and
using both nominal and minimum required wall thickness data for a given tank, then produces
cumulative distribution functions (CDFs) for failure probability of the given tank, for each
assumed corrosion mechanism, and for each region of interest (liquid, liquid/vapor interface, and
vapor), as a function of time.

Future DST failure probability estimates will be performed by first compiling the corrosion rate
data in various regions of the tank from UT inspection and corrosion probe measurements of
DSTs. Since occurrence of stress-corrosion cracking (SCC) has a very low probability in DSTs
because the tanks were stress relieved after fabrication and installation (and also because no SCC
was observed in any of the tanks examined by UT), SCC will not be included in the DST failure
probability estimates. The UT inspection and corrosion probe will both measure uniform as well
as pitting corrosion, if pitting is occurring. Model equations will then be developed separately for
uniform and pitting corrosion rates in different regions of the DSTs, viz., vapor space, near
vapor/liquid interface, and within liquid. If necessary, Hanford in-tank corrosion data, Hanford
laboratory corrosion data, and aqueous corrosion data in the literature will be utilized to arrive at a
more representative model with appropriate variable parameters. Monte Carlo simulation will be
performed to cover the range of the variable parameters using a Weibull or other more appropriate
probability density function to yield CDFs for DST failure probability. Then using information on
| duration of usage for each DST as provided in evaluation of operating scenarios and plans for
- delivery of feed to BNFL?, failure probabilities for each DST can be estimated, and for each feed
delivery scenario of interest. This data can then be used in a Monte Carlo simulation for all 28
DSTs, to estimate failure probability for 1, 2, 3, ..etc. DSTs for each scenario.

Defensibility of results and conclusions from this approach will be supported by data from
ultrasonic testing and corrosion monitoring (should that technology be demonstrated to be

feasible—see section 3.3). These data will reduce uncertainty in actual corrosion rates and
| corrosion mechanisms in DSTs.

Table 5-9 in footnoted reference WHC-SD-WM-ER-556 provides evidence to suggest that for
pitting and uniform corrosion, the critical region for limiting remaining service life for DSTs is the
vertical portion of the primary tank wall. Ultrasonic examination of the vertical portion of tank
walls has been successfully conducted to date for 6 DSTs, with 2 additional planned for FY 2000.
It is recommended that after FY 2000 ultrasonic examination of tanks focus on completing the
vertical wall sections for the remaining 20 DSTs, by the end of FY 2005. This would establish a

5 Tank Waste Remediation System Operation and Utilization Plan, HNF-SD-WM-SP-012, Rev. 1, R. A.
Kirkbride, G. K. Allen, R. M. Orme, and R. S, Wittman, Numatec Hanford Company; J. H. Baldwin, T. W.
Crawford, and J. Jo, Lockheed Martin Hanford Corporation; and L. J. Fergestrom, T. M. Hohl, and D. L.
Penwell, Cogema, May 4, 1999
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Activities Supporting TIP Milestone T03-05-300, Assess Need for DS eplacement

. Updates to TWRS — -
Operation and engineering study: waste penalty for not
Utilization Plan, for —————p feed delivery operational meeting contractual
candidate retrieval benefits due to 1,2, 3, waste feed delivery
scenarios ...new tanks rates
DST stress analysis S
(existing) L ) updates to waste
volume projectic
ultrasonic examination engineering study:
results for AW-103, AN- probability of failure » Milestone T03~
107, AN-105, AZ-101, » of1,2,3,...DSTs, 300: Assess need
AY-102, and AN-106 g::;;z end of RPP : DST Replacement

examination of primary
tank vertical wall for 22 I

) 7}
perform ultrasonic f T T

. engineering study: cost engineering study:
remaining DSTs to %)uild an%i operate [, im%)act of SST f:ilure
2,3,.... new tanks e release probability
install new corrosion ¢ add’l cleanup cost
probes in HLW tanks, and | e operations impacts
evaluate data
engineering  dy:
T increased probability of |
install 4" generation Reach decision on viability meetmg contractual v'vaste
probe, upgrade AN-102 of corrosion monitoring feedde. y rates with I,
and AN-107 probes, ——P technology in HLW tanks 2,3,... tanks
monitor and evaluate data (TIP T03-01-300)
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