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EXECUTIVE SUMMARY

This Functions and Reqztiréments (F&R) document establishes leak detection and monitoring
Sfunctions and requirements for the single-shell tank (SST) system during pre-retrieval and post
retrieval storage of waste as required by Hanford Federal Facility Agreement and Consent
Order Milestoné M-23-23, “Submit Single-Shell Tank System Leak Detection and Monitoring
Functions and Requirements Document for Ecology Approval.” The F&Rs come from an
analysis of applicable regulations, the current physical condition of system co;j’;onents, and the
current leak detection and monitoring (LDM) program. In addition, best management practices
that go beyond the LDM F&Rs define how tanks will be monitored for leak detection and liquid

intrusion purposes by processes other than direct in-tank liquid level detection.

There are several functions related to leak detection that arg applied to the components of the
SST system based on the requirements of 40 Code of Federal Regulations (CFR) 265. These

Sfunctions have been developed in response to the regulations and include:

= Detect the leak, .

| Contain the leak,

) | Respond to the leak, and

n Evaluate the SST system status. -

Each function must be accomplished in a manner that meets a specified objective, referred to as

a requirement. Examples of requirements include:

] Detect the leak within 24 hours or as soen as practicable,

n Mitigare the effects of the leak as soon as practicable,

n Respond to the leak within 24 hours of detecting the leak,

(] Determine if the waste is compatible with the tank material.

This document also identifies and describes SST system conmponents, requéirements applicable to

leak monitoring of SST system components, and components that currently do and do not have
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leak monitoring. This document group: e components in the SST system and assigns F&Rs to
these groups consistent with the leak m  itoring requirements of 40 CFR 265. Changes to the
current monitoring program based on the difference between its current state and its required
state are provided. Table ES-1, ES-2,. 1ES-3 graphically represent the F&R grouping logic,
applicable F&Rs, and number of comp  2uts in each F&R group for SSTs, miscellaneous
underground storagé tanks (M USD,V and ves':s‘e[s and cells in miscelfaneo:zs. structures, ‘

respectively. - =~
This document provides the basis for s ing the 149 SSTs into four groups for purposes of
tng
tarks and the
the tanks were derived from published data available that describe the condition of the SS8Ts, and

the quantity and characteristics of the  1ste in the tanks. The groupings are based on the.

volume of drainable liguid capable of leaking to the environment, the integrity of the SST, the
ability of existing Tank Farm technology to detect and respond to a leak if one occurred, and the
potential significance of a leak. Tanks that do not meet interim stabilization criteria and/or
tanks that may have suspect integrity e 2more frequent monitoring than sound tanks that
meet interim stabilization criteria. All 149 SSTs will receive monitoring, either as direct liquid
level monitoring to detect leaks or as  riodic monitoring to detect liquid intrusions. If
conditions for a tank change as a resi  of monitoring, the grouping and monitoring frequency

will be reevaluated and recategorized per the requirements established by this document,

This document provides the basis for sorting MUSTSs into four groups for purposes of
establishing the LDM F&Rs. The gn 2ings are based on the volume of drainable liquid
capable of leaking to the environment, the potential for liquid intrusions, and the available
information on the liguid volumes. Table ES-2 provides an initial summary of the MUSTs and
the required monitoring. The MUSTs subject to the requiremerﬁs in this document include the
MUSTs associated with the SST system that are not Resource Conservation and Recovery Act of
1976 (RCRA) Past-Practice or Comprehensive Envz'romnéntaf Response, Compensation, and
Liability Act of 1980 (CERCLA) Past-Prac e Units. The MUSTSs identified in this document

will receive monitoring, either direc: uid level monitoring to detect leaks or as periodic
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monitoring to detect liguid intrusions.  conditions for a MUST change, the grouping and
monitoring frequency will be reevaluated and recategorized per the requirements established by

this document.

This document provides the basis for sorting vessels and cells in miscellaneous structures into
three groups for'purposes of establishing the LDM F &Rs. The groupings are based on the
volume of drainable liguid capable of leaking to the environment, the potential\@r liguid
intrusions, and the available informati  on the liquid volumes. Table ES-3 provides an initial
summary of the vessels and the require nonitoring. Vi essels and cells subject to the

e ? rciat r ‘mi

x

Past-Practice or CERCLA Past-Practice Units. Vessel and cell conditions will receive routine
monitoring. If conditions for a vessel change, the grouping.and monitoring frequency will be

reevaluated and per the requirements established by this document.

Functions and requirements for mc ‘oring other activities associated with the SST system;
including monitoring associated with retrieval or groundwater quality, are beyond the scope of -
this document. Liquid level monitoring activities based on F&Rs other than detecting and
responding to a leak are, however, discussed in Section 5.0 and Appendix B with best
management practices identified for appropriate tanks and vessels. This document is a Hanford
Federal Facility Agreement and Consent Order Primary Document requiring Washington State
Department of Ecology review  dapproval. Document revisions will follow the criteria

outlined in Section 9.3 of the Hanford Federal Facility Agreement and Consent Order.

il
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Figure ES-2. Miscellaneous Underground Storage Tank Leak Détection

and Mogitoring Requirements
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" Figure ES-3. Miscellaneous Structure Leak Detection and Monitoring Requirements
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API
BMP |
CFR
‘DL
DOE
DST

Ecology

FIC
HFFACO
IQRPE
IS

LDM .
LOW
MT
MUST
ORP
PUREX
RCRA
REDOX

RPP-9937, Rev. 1

ABBREVIATION AND ACRONYM LIST

American Petrolet .Ir itute

best management pract

Code of Federal Regulations

drainable liquid

U.S. Department of Energy

double-shell tank

Washington S 2 Depariment of Ecology

A

Food Instrument Corporation
Hanford Federal Fac 'y Agreement and Conse  Order
independent, qualified, registered, professional engineer

interim stabilization

- leak detection and monitoring

liquid observation we

manual tape

miscellaneous undergro1 1 storage tank
Office of River Protectic
plutonium-uranium extraction

Resource Conservation and Recovery Act of 1976

-reduction-oxidation process

RCRA Past Practice

River Protection Project

single-she tank
Steel Tank Institute
treatment, storage, and disposal

Washington Administrative Code

XiY
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Supernate: Free liquid waste.

Unpumpable: Liquid :ldin the pore spaces of salts and sludge by capi  ry action that existing
tank farm pumpii  systems cannotrer ve from a tank. : '

Vessel: For the purposes of thisd  1ment, a tank, column, cell or similar component in a
~ building structure that by design or practice may store waste.

.
YYi
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2.2 REQUIREMENTSFROMT ' HANFORD FEDERAL
FACILITY AGREEMENT AND CONSENT ORDER

This section cites applicable requirements from HFFACO Milestones M-23-23 and M-23-24.

Milestone M-23-23 requires creation o.

ORP and Ecolooy for 40 CFR 265.191; Table 2-6 cites these requirements.

Table 2-5. Milestone VM-23-23

e LDM F&Rs document; Table 2-5 cites these
requireme; . Milestone M-23-24 contains the implementing language agreed upon by the DOE

Functions and Requirements Document for Ecology Approval.

Tha QT cuetem laak detertinn and manitaring functions and reauirements

cific

snitoring system,

or programmatic
improvements. The functions and requirements document shall be
submitted for Ecology  >roval as an agreement primary document pursuant
to action plan section ¥.2.1, and shall include the-following: (1) The
identification and detail of SST system monitoring instruments, (2} The
identification of SST system components not monitored by instrumentation,
(3) procedures for the evaluation-of individual tank and ancillary equipment
component status, {4) Mor  ing frequencies and other parameters
associated with the inspection and (teak detection) monitoring of the tank
systern {5) The need for detection and monitoring system upgrades so as to
achieve compliance with regulatory and D requirements, and
(6) Associated budgetary and schedule estimates.

_The SST leak detection and monitoring functions and requirements-

document shall also contain: an adequate level of detail soas  1llow
Ecology to assess the adequacy of the program, a proposed implementation
schedule for upgrades and programmatic changes, and a con’cspondmg draft
agreement change request.

Following approval we 1 irements of the SST system leak detection and
monitoring functions @ equirements document shall be implemented as

Milestone Description - 2 Due Date
-
M-23-23 “Submit Single-Shell Tank System Leak Detection and Monitoring June 15, 2002

enforceable primary document requirement under the agreen -~ "

2-13
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Wasts contained within the S§7 system consists pnmarily of studge, salt cake, and drainable and
noni-drainable liquid generated by the llowing chemical processes:

= Bisirauth phosphate (BiPO.) ess;

" Reduction-oxidation (RED( £0Cess;

= Platonium-uranium extraction  UREX) process;
» Tributyi phosphate process; m

» B Plant waste fractionalion process.

Sludge contains solids precipitated from newtrahization of acid waste prior to transfer 1o the S8Ts
{e.¢.. hydrous metal oxides). Salte 2 contains various salts formed by evaporation of water
from the waste Drainable fiquids exist as supernate and interstitind hquids in the tanks. Non-

. PR . - . ~ ~ o LN e ] B 1 ot

- . Tre

Figure 3-1. Tank Waste in a Single-Shell Tunk

Nntersial
Ligesid Lesved
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3.1.1  Single-Shell Tanks

Stngle-shell tanks consist of under ground, reinforced concrete shells with internal liners of mild
carbon-stee! covering the bottoms  d sidewalls (Figure 3-3}. The SST farniz contain 67 tanks
known or assumed to have Jeaked (HNF-EP-0182, Rev, 166; HNF-4872, Vel I, Rev. ()

(Table 3-23. e last declaration of 2 aking tank occurred in 1994 (Tank T-111). No
additional confipmation or declaration of Jezakers has occurred since 1994,

Figure 3-3.  ngle-Shell Tank Cross-Section
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