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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;’;)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 bj/ 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. -

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

a requirement. Examples of requirements include:

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

n Mitigate 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



Page 7

of

200 of DEET611S

'P-9937, Rev. 1

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  ents in each F&R group for SSTs, miscellaneous
underground storagé tanks (MUST), and ves':s‘els and cells in miscelfaneous. structures,

respectively. -

A

This docu.ment 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 t{gscribe the condition of the SSTs, and

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

volume of drainable liguid capable of leaking fo 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 liguid 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 requiremenvts 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 Environméntal Response, Compensation, and
Liability Act of 1980 (CERCLA) Past-Prac e Units. The MUSTs identified in this document

will receive monitoring, either direc. uid level monitoring to detect leaks or as periodic

ii
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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'purpbses 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

ctoz ? 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 QOrder.

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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BMP |
CFR
‘DL
DOE
DST

Ecology

FIC
HFFACO
IQRPE
IS

LDM .
LOW
MT
MUST
ORP
PUREX
RCRA
REDOX
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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.

~—
~
-~

.
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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. . LDM F&Rs document; Table 2-5 cites these
requireme; .. Milestone M-23-24 contains the implementing language agreed upon by the DOE
ORP and Ecology for 40 CFR 265.191; Table 2-6 cites these requirements.

Table 2-5. Milestone M-23-23 e -

Milestone ' Description - 22 Due Date
. il
M-23-23 | “Syubmit Single-Shell Tank System Leak Detection and Monitoring June 15, 2002

Functions and Requirements Document for Ecology Approval.

1 ) The QT cucterm lask Aetertinn and manitaring functions and reuuireménzs

cific

snitoring system,

or programmatic
improvements. The functions and requirements document shall be
submitted for Ecology  sroval 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 insiruments, (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 implcmentation
schedule for upgrades and programmatic changes, and a corresponding draft
agreement change request. ’

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

n Bismuth phosphate (BiPO., ess;

" Reduction-oxidation (RED( roCcess;

= Platonign-ucanium extraction  UREX) process;
» Tributyi phosphate process; @

» B Plant waste fractionation process.

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

. PR . - . ~ ~ e . LN . P - k

Trs ]

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

“Nntersaial
Ligyid Leval
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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 lezakers has occurred since 1994,

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

interoat Stesd
e
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Shuice Pits
Sluice pits connected transfer piping to the sluicer assembly during past waste sluxcmo
operatlons They reside over off-center tank risers.

:Heel Pits

He« pltS i ow for equlpment installation in SSTs. They reside over off-center tank
"risers.

Saltwell Pits \_/'

Saltwell pits allow for stallation of saltwell pumps and piping in SSTs~ ‘They reside
over the tank near the center or off-center.

Saltwell ( ssons

Oater - ist ¢ I d ‘ T i ctiivus saiey anuw UL wiT
wiranauvn vt uveisized equipment in the tank, including saltwell pumps. They were
typically constructed from a section of corrugated metal pipe to create a caisson over the
dome to allow for access to the riser. They serve a smnlar purpose as saltwell pits, but
haye a different construction.

Between-Tank Pits

Between-tank pits include diversion boxes, valve pits, and flush pltS Appendix A contains a
compléte listing of between-tank pits:

Diversi. Boxes

Diversion-boxes are below-grade, reinforced concrete structures that provide a flexible
method of directing liquid waste from multiple inlets to multiple outlets, increasing route

' flexibility. ~ e top of the diversion box is a concrete cover block that usually extends

above grade. The cover blocks vary in thickness-from box to box, and some are steel
lined. Transfer lines are connected in the diversion box by installing a jumper between
the connecting nozzles. Jumpers can be either fixed or flexible.

Diversion boxes are equipped w  leak detection probes; however, the probes are
operated only for transfers. The pit ains are connected to catch tanks that collect any
potential leakage from the jumper connections. Some transfer lines also drain back to the
diversion box, which provides containment for any drained liquids.

Valve Pits

Valve pits are a form of diversion box and are also located below g ind. They were
used when transferring waste from multiple tanks at the same time. In the valve pit, the
transfer lines of the sending tank are manifolded to the receiver tank line by me:  ofa
series of valves and jumper connections. Two-way and three-way valves are built into
each rigid ju per assembly to div  the flow in the required direction. Waste also can
be routed through the valve pit with stainless-steel flex jumpers. During a transfer, the
leak detector in each vi e pit in the transfer route is operating and is interlocked to
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shutdown pumps if activate  Each valve pit also has a flush line connected to a flush pit -
or a drain line connected to an underground storage tank.

| ‘Flush Pits

" The components for pipeline back flushing and decontamination operations are located in
flush pits. In-line back flow preventers protect the flush pit system from contamination
‘resulting from mixed waste back flowing into the flushing system.

3.1.5 Piping -

The SST farms in the 200 East and 2C West Areas contain approximately 1, 3\OD pipelines. The
piping transferred waste to and from tanks in and among the farms. Piping has a variety of
configurations including: single-walled direct buried, concrete-encased, double-wall buried, and
more recently temporarv ahaveorannd hose-in-hose. Annendix A contains a listing of pibing

i€ LDM F&R
| Mission Essential Piping

Mission essential piping includes any piping that will or may support interim stabilization
of an SST (but excluding retrieval). Mission essential piping has leak detection
capability during all transfers until physical disconnection of the system from the mission
“essential transfer route(s) occurs.

Mission essential piping gravity drains to tanks (i.e., SSTs and MUSTs) by design, and.
receives periodic ﬂushmcr durm\j and after use.

] Inactive/Not-in-uss '

Inactive/not-in-use piping in« des any piping with no current and no expected mission in
safe storage or transfer of SST system waste. Inactive/not-in-use piping does not have
leak detection capabilities.

3.1.6 DMiscellaneous Structures

The following sections identify SST system miscellancous structure vaults that fall within the
scope of the HFFACO Milestone M-23-23 requirements for LDM Fé  s.

Vaults

Vaults consist of shielded enclosures housing waste processing equipment. The vaults operated
to collect, clarify, and allow physical and chemical modification of waste before its transfer
elsewhere. Appendix A contains listing of vaults sul :ct to LDM F&Rs.

244-AR Vanlt

The 244-AR vault is located nor  west of the A Tank Farm in the 200 East Area. The

v 11t was designed to receive, treat and transfer PUREX facility tank farm sludge to

B Plant for fission product removal; provide interim storage for the PUREX facility acid
waste feed to B Plant; and receive and distribute neutralized high-level waste from

B Plant. The 244-AR vault js being cleaned and readied for decontamination and
decommissioning per HFFACO Milestone M-45-11.

3-1
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The 244-AR vault has three process cells. Cell 1 has a 43,000-gallon flat bottom
stainless-steel tank (244-AR-TK-001); Cell 2 has a 43,000-gallon flat bottom

stainless-steel tank (244-2 002); and Cell 3 has two slope bottom stainless-steel
tanks (244-AR-TK-003 ar AR TK-004), each wi! a capacity of 4,800 gallons.
‘Each of the three cellsis e 1 with a sump to detect leaks in any of the four tanks.
Liquid levelsina fourta .all three sumps are monitored weekly. The facility and

tank ventilation system is stional (RPP-9645, Rev. 0).
| 244-CR Vault '

The 244-C . vault is an inactive facility that functioned as-a lag storaoe\\eﬁld transfer -
station from various waste streams including liquid discharge from Hot Semiworks
(C Plant) and fission product “c  {es” being transported between PUREX and B Plant.
The facility also provided lag storage for PUREX ac1d1ﬁed sludge in transit to the
244-AR vault and has be~- =~ AL ot e " 7 mtheC nk
louble-shell 1 . JST.,. ..o 2., it vuun nvuave « wuy,uuu-gallon carbon-steel tank
(244-TK-CR-001); two 15,000-gallon ‘stainless-steel tanks (244-TK-CR-002 and
244-TK-CR-003); and a 50,000-gallon stainless-steel tank (244-TK-CR-011). All above-
.grade portions of the facility, including steam and air’supply lines, have been removed.
Tank 244-TK-CR-003 is curren  monitored. None of the other tanks in the vault
complex are monitored (RPP-9¢ , Rev. Q).



Bage &2

ot 200 of D6BT81LS

RPP-9937, Rev. 1

40 LEAKDE :iCTION AND MONITORING
FUNCTIO ; AND REQUIREMENTS

There are several functions related to leak detection that are applied to the components of the
SST system based on the requirements of 40 CFR 265. These functions have been developed in:
response to the regulations and include: '

m Detect theleak, -

n Contain the leak,

~
~

= .Respond to the leak, and

m  Evaluate the SST system status. ]

Each of the functions must be acéomplished in a mannar thet moske 0 cmanifad Alinadlos
T equ amy quirement

n Detect the leak within 24 hours or as soon as practicable,

| Mitigate the effects of the leak as soon as p'racticable,:j

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

n Determine if the waste is compatible with the tank matenal.

The LDM functions identified in this document apply to the SST system components listed in
Appendix A. However, the application ¢ he functions differs depending on the characteristics
of the components (e.g., purpose, status, mensions, waste characteristics). To ™ ilitate
plicatic  of the functions, this document bins individual SST system groups into components.
Component groups perform, or performed, similar functions and have similar characteristics.
This document organizes components into two groups. Within these groups, this document
rther distinguishes between five subgroups to account for important component features:

] Primary containment structures:
» SSTs,
» MUSTs, and
> Vessels and ce :inmiscellaneous structures.
®  Transfer components:
» Pipes, and
Pits.

This document bins primary containment structures into the same group because these
components store, or may store, waste by design or practice. Processes for removing pumpable
semate and interstitial liquid waste, called interim stab  zation, have been developed for these
componeats. However, in addition to sharing important features, primary containment structures
:0 have notable differences in size, status, and waste characteristics. To facilitate identification
of requirements based on the functions, this document creates sub-groups of primary
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- containment structures that consist of SSTs, MUSTs and vessels and cells in miscellaneous
structures.

Transfer components fall into the same grouping because they facilitate, or facilitated, waste

transfers within the SST system, but 10t and do not store waste by design or practice except
during waste transfers or in abnorm; :ations (e.g., when a transfer line plugs). To facilitate

identification of requirements based \e functions, this document creates sub-groups of
transfer components that consist of pits.and pipes. - -

Section 4.1 establishes functions (detect, contain, respond) and requirements for primary
containment structures. Section 4.2 establishes functions (detect, contain, respopd) for transfer
compornents. Section 4.3 identifies F&  for inspecting and evaluating the condition of SST
system components (primary containm : structures and transfer components) and for
performing component maintenance. Sectlon 4.4 1dent1ﬁes requlrements for the design of new
SST system componerl R o

:m component diru g BvLIGLLL

entifies the name of the component sub-group (i.e., SSTs, MUSTs, miscellaneous

structures, etc.) as described i stion 3.0 of this document;

] Provides a reference to a section in this document that describes the component sub-
group;

C Identifies the important features of the sub-group used to assign functions and

requirements (referred to as the F&R group), and (for SSTs, MUSTs, and vessels and
cells in miscellaneous structures) identifies a figure that provides a breakdown of how
many components in each F& group have these features; and

» Provides a reference to a section in this document that descnbes the requirements applied
to the F&R group.

Figure 4-1 graphically depicts the SST svstem component sub-groups. Figures 4-2, 4-3, and 4-4
graphically represent the F&R grouping  gic, applicable F&Rs, and nurber of components in

~ each F&R group for SSTs, MUSTs, and  ssels and cells in miscellaneous structures,
respectively. The assignment of an SST, MUST, vessel or cell to an F&R group is based on the
component conditions and is subject to change. Component conditions are routinely monitored.
If conditions for a tank change as a resull  monitoring, the grouping and monitoring frequency
will be reevaluated and recategorize Jer  requirements established by this document.
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Table 4-1. Component Groups and Requiremeilts (3 Sheets)

Group li;:;:rlep ::: Functions and Requirements Group Rgl:r'::::ts
SSTs Lt Not technically feasible to LDM (i.e., dry waste 4.1.1(AX1)
surfact  d less than 24 inches of drainable liquid in | 4.1.2(A)
the tan  »ttom) and has suspect integrity (see 4.1.3(A)(1)
Figure ) 43.1(A) - .
- T 1432(8)
-0OR - 4.3.3(A)
- - 44(A)
LDM is technically feasible, meets interim ~
stabilization criteria, not susceptible to exceeding
interim  »ilization criteria, and has suspect
integrity
thave 4,L1A)2)
4,1.2(4)
4.1.3(A)2)
-OR- . 4.3.1(A)
g 4.3.2(A)
LDMis inically feasible, meets interim 4.3.3(A)
stabilization criteria, not susceptible to exceeding 4.4(A)
interim stabilization criteria, and does not have
suspecti  zrity (see Figure 4-2)
LDMis' nically feasible, meets interim 4.1.1{A}3)
stabilization criteria and susceptible to exceeding 4.1.2(A)
| interim stabilization criteria (see Figure 4-2) 4.1.3(A)(2)
4.3.1(A)
4.3.2(A)
4.3.3(A)
4.4(A)
LDM is technically feasible, and does not meet 4.1.1(AX3)
interimn stabilization criteria (see Figure 4-2) 4.1.2(4)
: 4.1.3(AX3)
. 4.3.1(A)
4.3.2(A)
4.3.3(A)
4.4(A)
MUSTs 312 Inactive/r  n-use, and interim stabilized or meets | 4.L.1(B)X1)
interim st zation criteria (see Figure 4-3) 4.1.2(B)(2)
4.1.3(B)(1)
4.3.1(A)
4,3.2(B)(1)
4.3.3(A)
4 4(A)
Inactive/not-in-yse, not interim stabilized; and does 4.1.1(B)(2)
not meet interim stabilization criteria with a known 4.1.2(B)(2)
volume of drainable liquid (see Figure 4-3) 4.1.3(B)(2)
43:1(A)
4.3.2(BX1)
4.3.3(A)
4.4(A) 1

a3
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Table 4-1. Component Groups and Requirements (3 Sheets)

Description Requirements
Reference Reference

MUSTs 3.12 Mission essential (see Figure 4-3) 4.1.1(B)(2)
' 4.1.2(B)(1)

Group inctions and Re  :irements Group

: o - | 4.1.3(B)(2)
‘ : . - ) C| 4.3.1(A)

) _ - - 4.3.2(B)2) -

4.3.3(A)

{4.4(A)

3.1.2 Inactive/not-in-use and has an indeterminate volume \':4.1.1(B)(3)
. of drainable liquid (see Figure 4-3) 4.1.2(B)(2)

4.3.1(A)

4.3.2(B)(1)

4.3.2(C)
4.3.3(A)
4.4(M
Inactive/not-in-use and does not meet interim 4. 1.1(C)(2}
stabilization criteria (see Figure 4-4) : 4.1.2(C)(2)
’ 4.1.3(C)(2)
4.3.1(A)
4.3.2(C)
4.3.3(A)

: 4.4(A)
Mission essential (see Figure 4-4) . 4.1.1{C)(2)
4.1.2(C)(1)
4,1.3(C)(2)
4.3.1(A)
4.3.2(C)
4.3.3(A)
4.4(A)
Inactive/not-in-use and has an indeterminate volume | 4.1.1(C)3)
of drainable liquid (see Figure 4-4) ' 4.1.2(C)(2)
4.3.1(A)
4.3.2(C)
4.3.3(A)
4.4(A)

At-tank and 3.1.3 Inactive/not-in-use 4.2.1(A)1)
between-tank 3.14 4.2.2(A)(1)
pits 4.2.3(A)(1)
4.3.1(A)
43.2(D)(1)
4.3.3(A)
4.4(A)

—
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T led-l. Co:ﬂpone Groups and Requi;ériieﬁfs (3 Sheets)

Group

Description
Reference

ictions and Requirements Group

Requirements
‘Reference

At-tank and
between-tank
pits

313
3.14

Mission essential

4.2.1(A)2)
4.2.2(A)2)
4.2.3(A)(2)
4.3.1(A)
4.3.2(D)(2)-
4.3.3(A)
44(A)

Pipes

Inactive/not-in-use

Mission essential

172 4(A)(1)
4.2.5(A)(1)
4.2.6(A)(1)
43.1(A)

4~ nsensa

4.2.4(A)(2)
4.2.5(AX2)
4.2.6(AN2)
43.1(A)
43.2(E)2)
4.3.3(A)
4.4(A)

LDM
MUST
SST

o

leak detection and monitoring
- miscellaneous underground storage tank
single-shell tank
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Figure 4-3 ‘Miscellaneous Underground Storage Tank Leak Detectlon
+ d Monitoring Requirements
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- Figure 4-4. Miscellaneous Structure Leak Detection and Monitoring Requiremeats’
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" RCRA and« s not have secondary containment. Technical and cost

issues make it v sasible to provide SST system components with

secondary containment. In response to this condition, the DOE committed

to closure of the SST system in accordance with the HFFACO Milestone
M-45-00, and HFFACO Milestone M-23-24 required the integrity
assessment in the implementing requirement. Inactive/not-in-usel JSTs
will not have secondary containment or integrity examinations for 3
following reasons: First, inactive/not-in-use MUSTs do not and will not

- receive waste. Second, the DOE already has plans to retrieve and close

the tanks in accordance with the SST System Closure Work Plan
ificant technical-and cost
ry containment or integrity

p! nt

d cells in miscellaneous
SuuLLLLES SLAL MUt [EquUIle Seconaary containment. Mission essential
vessels and cells in miscellaneous structures shall have a tank integrity
assessment performed by an independént, qualified, registered
professional engineer in accordance with WAC 173-303-400 and
40 CFR 265.193( ) as implemented by the requirements established in
HFFACO Milestone M-23-24.

Basis: WAC 173-303-400 and 40 CFR 265.193 require secondary
containment for:  xisting tanks. The SST system was built prior to
RCRA and does have secondary containment. Technical and cost

. issues make it unfeasible to provide SST system components with

secondary containment. In response to this condition, the DOE committed
to closure of the SST system in accordance with the HEFACO Milestone
M-45-00, and HFE 2O Milestone M-23-24 required the integrity
assessment described in the implementing requirement. Currently, the
SST system contains no mission essential vessels or cells in miscella  ous
structures.

Requirement: Inac re/not-in-use vessels and cells in miscellaneous
structures shall not require secondary containment as specified by
WAC 173-303-400 and 40 CFR 265.193.

Basis: WAC 173-303-400 and 40 CFR 265.193 require secondary
containment for all existing tanks. The SST system was built prior to
RCRA and does not have secondary containment. Technical and cost
issues make it unft ible to provide SST system components with
secondary containment. In response to this condition, the DOE committed
to closure of the S¢ system in accordance with the HFFACO Milestc

1 45-00, and HFFACO Milestone M-23-24 required the integrity
assessment in the implementing requirement. Inactive/not-in-use vess
and cells in miscellangous structures will not have secondary containment

4-14
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overfill/spill control equipment to ensure good working orcer; (b) Inspect
aboveground ions of the system to detect corrosion or releases; (c)
Gather data from monitoring and leak detection equipment to ensure tank .
systems operate according to design; and (d) Inspect construction
materials ar the surrounding area to detect erosion or signs of releases.

Basis: WAC 173-303-400; 40 CFR 265.195(a).

E. - Piping Implementing Requirements
I. . Requirement: Inactive/not-in-use piping shall not require daily .
inspections. ~

Basis: The 200 East and 200 West Areas contain extensive networks of
piping including approximately 1,300 individual transfer lines. The

piping connigurations including single-walled direct buried, concrete
encased, double- 1l buried, and aboveground hose-in-hose. Typically,
transfer piping was designed to self-drain to pits and pits to drain to
MUSTs. In addi 1, line flushes occurred throughout the transfer
campaigns atreg  rintervals and at the completion of the campaign
removing amajc - of the constituents of concern from the transfer line,
Therefore, inactive/not-in-use piping does not require daily inspection
based on current 4 future system configuration.

™ aquirement: 1in use for waste t isfers, missioness  ial piping
will receive th ning daily inspections and have the results
documented ir wility operating record: (a) Inspect overfill/spill
control equipn » ensure good working order; (b) Inspect aboveground
portions of the 7 to detect corrosion or releases; (c) Gather data from

monitoring and leak detection equipment to ensure tank systems operate
according to design; and (d) Inspect construction materials an he
surrounding area to detect erosion or signs of releases.

Basis: WAC 173-303-400; 40 CFR 265.195(a).

4.3.3 Corrective Maintenance

Regulatory Description: Perform repairs on tank systems that leaked or are determined unfit for

use prior to returning the tank system to service. This includes filing notification reports on @
leaking, 1fit for use tank system and certification of the repairs to the tank system performed
(WAC 173-303-400; 40 CFR 265.196(d), (e) and (f)).

A Implementing Requireme. &
1. - Requirement: Perform repairs on leaking and not-in-service tai  systems

prior to returning th . to service. Report any release to the environment
to Ecology within 24 hours of its detection unless the hazardous waste
leak or spill is less  an or equal to 1 pound and immediately co.  .ined

4-23
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. andcleaned-up. File notification reports satisfying the requirements of
"WAC 173-303-400 and 40 CFR 265.196(d)(3) within 30 days of the
detection of a release to the environment. '

Basis: WAC 1 1-303-400; 40 CFR 265.196(d).

2. Requirement:  trieve SST system waste in accordance with HFFACO
Milestone M-45-00. ' o

Basis: HFFA( Milestone M-45-00. -

\ (\ i

44  DESIGN AND CONSTRUC 'ON

Regulatory Description: Design, insta and operate secondary containment systems to prevent
any migration of waste or accumulated ]1qu1d out of the system to the soil. oroimdwater ar

arfacs wwatar at ants bloans dode oo O t 151 o
e em —eaireas AvY /Y UL GG uapacuy of the largest tank within its boundary
(WAC 173- 303 400; 40 CFR 265.193),

A. Implementing Requirements DS
1. Requirement: New structures, systems and components added to the SST

system shall have secondary containment in accordance with
WAC 173-303-400 and 40 CFR 265.193.

Basis: WAC 173-303-400; 40 CFR 265.193.

4-24
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5.1.2  Monitoring in Single-Shell Tank Ancillary Systems

Single-shell tank ancillary systems are monitored through conductivity-based leak detectors,
pressure tests, material balance processes, and operator observations. This section briefly
describes these processes.

L] Conductivity-Based Leak etectors in Transfer Systems

Conductivity-based leak detectors have two metat elements. When liquid shorts out the
elements at the tip of the detector, the connection allows current flow. That current flow
-opens a relay, sending an alarm. These systems have local audible and wsual -
annunciators. Some systems also have computer monitoring and interldeKs that will shut
down all transfer activities in the event of an alarm. Systems without computer
monitoring and interlocks require manual shu wrn by an operator within 30 minutes.

Prior to each transfe- *-~ == ----" - = ° o I oy
T me | op :d.

n " Direct-Buried Trar

Direct-buried transfer lines are pressure tested prior to/being placed in service.
Un-encased transfer lines also receive retesting on an annual basis, as long as the transfer
continues. The line is filled with water to the required pressure, and the isolation v ‘es
are closed on both ends, trapping the pressure. The internal pressure is monitored for the
designated period of time, and if the pressure is maintained, the line is satisfactory for
use.. Any pressure drop that exceeds the tolerance would cause the line to fail.

N Hose-in-Hose Pressure Tests

The primary (inside) hose is pressure tested at the vendor’s site before shipping. The
primary hose in aboveground transfer lines comprised of multiple segments receives
pressure testing in the field after installation. The drainage from the secondary (ann 1ir)
hose is routed to the nearest pit. 11 e primary hose were to leak, the fluids would enter.
the secondary hose and drain to the pit, where the pit leak detector would alarm.

] Material Balance Process

All fluids pumped out of an SST are measured. The receiver tank is typically a double-
contained receiver tank or a DST, which shows a corresponding increase in level. The
volume sent and the volume received are compared, and any discrepancies that exceed a
predetermined value deemed to be acceptable are identified as a potential leak or
instrumentation problem. An investigation is immediately initiated. The predetermined
value depends on the volume of { system and the resolution of the instrumentation
used.

[ Operator Inspections

Cperators make inspections (called rounds) to assess the general condition of SST farm
components on a daily or weekly ba . Operator inspections ensure: (a) Appropriate
attention to facility conditions, and (b) Detection of abnormal conditions or adverse
trends before structures, systems, and components malfunction or fail. They provide: for
verification of key equipment parameters and equipment performance indicators.

N
s
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Operator inspections allow operations personnel to provide prompt notifications to
supervisory personn when operators encounter unusual or unexpected situations. These
processes ensure that equipme:  aroblems receive the proper attention.

Daily inspections include physical observations of things such as the following:
Screens,

Ventilation systems,

Isolation valve positions,'

Water meters, . )

\\(/

- Alarms status and condition,

vV vV v v v v

Thermocouple readings (when not collected electronically),

Weekly inspections include recording equipment oil levels and verifying the operational
status of pumps and other equipment. R

5.1.3 Interim Stabilization

Interim stabilization refers to removal and transfer of drainable liquids from SSTs to DSTs.
Currently, an SST achieves interim st zation when it contains less than 50,000 gallons of
drainable interstitial liquid and less than 5,000 gallons of supemate liquid. In addition, if using
jet pumpine, the flow must drop to 0.05  m or less before pumping may be discont”™ 1 ~
(Consent . zcree CT-99-5076-EFS). Pr  interim stabilization criteria differed from the current
criteria. As a result, not all interim stab  ed SSTs meet current interim stabilization criteria.

Interim stabilization proactively minimizes the potential effects of waste leakage. Of the

149 SSTs, 132 have completed interim stabilization. Ecology and DOE renegotiated SST
interim stabilization milestones in Consent Decree CT-99-5076-EFS dated August 16, 1999,
The Consent Decree requires completion of all stabilization activities by September 30, 2004
(Table 5-1 lists ac il dates for SST inte a stabilization covered by the milestones). The new

milestones seek to:
n Stabilize tanks posing the gre st environmental risk first,

N Accelerate the interim stabilization schedule to pump 98% of drainable liquid by
September 30, 2003, and complete stabilization by September 30, 2004, and

n Increase funding commitments to ensure timely interim stabilization.

5-4
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are sound tanks with-no known integrity issues. Of the four known or potential intrusion events
into tanks previously interim stabilized, the average intrusion rate has been approximately
1,000 gallons per year. Most of these ks have less than 40,000 gallons drainable interstitial
liquid waste and hence an intrusion event would be detected in a timely manner to facilitate a
response action (i.e., mitigating the cause of the intrusion, pumping drainable liquids, or
enhanced monitoring).

5.2.2 Miscellaneous Underground Storage Tanks

Based on known volumes, the MUSTs are currently storing 12,912 gallons of kngwn liquid
waste. Based on the logic presented in Section 4.0 (see Figure 4-3), the MUSTs #re grouped into
four groups of MUSTs. The first group consists of mission essential MUSTs and inactive/not-in-
use MUSTSs that currently store a known liquid volume that exceeds the mtenm stablhzauon
criteria for MUSTs (i.e., more than 400 gallons of draina**- """ ™ ot

y" S v e v OesTeon Wi W WAL AN B WD

ids in MUSTSs). These MUSTSs are leak
1in Section 4.0. No BMPs are applied
to this group ol tanks. R

The second group consists of inactive/not-in-use MUSTSs that have liquid volumes that meet the
interim stabilization criteria (i.e., less 1an 400 gallons of drainable liquids), but have not been
interim isolated. This grouping of MUS :includes 2 tanks that currently store approxi  tely
297 gations of drainable liquids (approximately 2.3% of the total known drainable liquids in
MUSTs). Since this group of MUSTs has not been interim isolated, as a BMP, these MUSTs are
regularly monitored (at least annually) f  quid intrusions using available intrusion de  tion
systems suppler. | by scheduled vist  hotographic inspections.

The third group consists of inactive/not-in-use MUSTSs that have liquid volumes that meet the
interim stabilization criteria (1.e., less than 400 gallons of drainable liquids), and that are  terim
isolated. No MUSTs currently fall in this group, but may in the future. As a BMP, these
MUSTs are periodically monitored (at least annually) for liquid intrusions us 1 currently
available intrusion monitoring system sup, 'mented by scheduled visual photographic
inspections.

e fourth group consists of two inactive/not-in-use MUSTSs containing an unknown inventory
of liquids. These MUSTSs require a liquid inventory assessment. Based on the results of that
- assessment, the MUSTs would be grouped into one of the above three categories and monitored
accordingly.

5.2.3 Vessels and Cells in Miscellaneous Structures

Based on the logic presented in Section 4.0 (see Figure 4-4), the 17 vessels, which currently store
approximately 21,534 gallons of known liquid waste are grouped into three groups of vessels.
The first group consists of mission essential vessels and cells, inactive/not-in-use vessels and
cells that contain a known volume of liquid waste and do not meet the interim stabilization
criteria (i.e., less than 400 gallons of liquid ~ This group includes eight vessels containing
approximately 26,423 gallons of liquids (approximately 99.02% of the total known drainable
liquids in vessels and cells in miscellaneous  uctures). These vessels are leak detection

5-7
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monitored based on the requirements identified in Section 4.0. No BMPs are applied to this
group of vessels. ' : o

The second group consists of vessels and cells known to be dry, and inactive/not-in-use vessels
and cells with known liquid volumes atmeet: =rim stabilization criteria (i.e., less than

400 gallons of liquids). This group includes four vessels containing approximately 211 gallons
of liquids (approximately 0.98% of the tal known drainable liquids in vessels and cells in
miscellaneous structures). Based on minimal liquid inventories, no LDM requirements or BMPs

are applied to this group of vessels.

The third group consists of inactive/not-in-use vessels and cells that contain an.ugknown
inventory of liquids. These vesselsar ells require a liquid inventory assessmefit. Based on the
results of that assessment, the vessels 1 cells would be grouped in one of the above two
categories and monitored accordingly. o

S,

5-8
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6.0 CHANGE CONTROL

This document is a HFFACO Pru ocument requiring Ecology review and approval. Once -
approved, Section 4.0 of this doct :stablishes the F&Rs for SST system LDM. Revisions to
“the approach described in Section I follow the criteria outlined in Section 9.3, “Document
Revisions,” of the HFFACO. Mo ons to Section 4.0 will be assessed using existing
criteria. Minor field changes to S 1.0 (as discussed in Section 12.4 of the HFFACO) can
be made by the person in charge ¢ articular activity (i.e., the CH2M HILL Project Manager

oreq -alent). Minor field changes are those that have no adverse effect on the technical
adequacy of the job or work schiedule (i.¢., does not impact completion of milest@ne ’
commitments). Such field changes wil = documented in daily logbooks (or equivalent) that are
maintained by the project. Revisions/changes to Section 4.0 not considered minor field changes
can be made through use of a change notice in accordance with Section 9.3, “Document

Revisions,” and Section 12.0, “C imge  Secti o
o €)OTIEVL __ . v cece pawns wiv aunnn usunicu 0¥ the following criteria:

= Significant change affecting put : health or the environment;

= Evaluation of remedial alternatives (i.e., major cﬁéngés to retrieval technologies and/or

programmatic decisions that impact the technical adequacy of the project or impact work
schedules); and

= Protection of human health o1 e environment (i.e., exceeding maximum leak loss limits
or major design change to LL  criteria).

This document establishes the LDM baseline and conditions for the SST system. Upon approval
of this LDM F&R Document as a . ry Document, the contractor will maintain and update, as
necessary, tank farm procedures and inte | documents to implement the LDM F&Rs in this
document based on existing and changing conditions in the SST system.

The contractor’s internal documents will  t be subject to the change control process specified in
this section. Changes to the contractor’s document will be maintained and controlled in
accordance with tank farm document control procedures.

6-1
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APPENDIX A

LIST OF SINGLE-SHELL TANK SYSTEM COMPONENTS RELATING
TOLEAK DETECTION AND MONITORING

Appendix A provides a list of all indiv: .al components in the single-shell tank system related to
leak detection and monitoring. The lis  «cludes the following features:

- Unique component numbers;

_ Descriptions of individual component groupings that mirror the g'roupingg;-in main text

Section 3.0, “Single-Shell Tank System Component Descriptions and Leak Detection
Status;” . ’

Component status (mission essential or inactive/not-in-use); and

irement mer i

A-1
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Mission Essential Components

Single-Shell Tanks

LDM or BMP

Facility Number Description .

241-A-101 100-Series SST LDM

241-A-102 100-Series SST BMP Periodic Monitoring

241-A-103 100-Series SST LDM

241-A-104 100-Series SST BMP Periodic Monitoring - |

241-A-105 100-Series SST BMP Periodic Monitoring
241-A-106 100-Series SST BMP Periodic Monitoring

241-AX-101 100-Series SST LDM

241-AX-102 100-Series SST BMP Periodic Monitoring

241-AX-103 100-Series SST BMP Periodic Monitoring

241-AX-104 *20-Series SST BMP Periodic Monitoring

241-B-101 1u0-Series SST BMP Periodic Monitoring

241-B-102 '100-Series SST BMP Intrusion Monitoring |

241-B-103 100-Series SST RMP Perindie Manitnrine .

27417 D 104

- ;S8
Luu-deries SS.

plviy perioalc vionioring

241-B-106

100-Series SST BMP Iatrusion Monitoring

241-B-107 100-Series SST BMP Periodic Monitoring
241-B-108 100-Series SST L BMP Iutrusion Monitoring
241-B-109 100-Series SST BMP Intrusion Monitoring
241-B-110 100-Series SST BMP Periedic Monitoring
241-B-111 100-Series SST BMP Periodic Monitoring
241-B-112 100-Series SS§T BMP Periodic Monitoring
241-B-201 200-Series SST LDM
241-B-202 200-Series SST BMP Intrusion Monitoring
241-B-203 200-Series SST BMP Penodic Mor
241-B-204 200-Series SST BMP Periodic Monwiyg
241-BX-101 100-Series SST ©MD Peripdic Monitoring
241-BX-102 100-Series SST s reriodic Monitoring
241-BX-103 100-Series SST LDM
241-BX-104 100-Series SST BMP Intrusion Monitoring
24(-BX-105 100-Series SST LDM

}_24 Y Y106 100-Series SST BMP Intrusion Monitoring
24 - X-107 '100-Series SST BMP Intrusion Monitoring
241-BX-108 100-Series SST BMP Periodic Monitoring
241-BX-109 100-Series SST BMP Intrusion Monitoring
241-BX-110 100-Series SST BMP Periodic Monitoring

241-BX-111

100-Series SST

BMP Peric  :‘Monitoring

241-BX-112

100-Series SST

BMP Intrusion Monitoring

241-BY-101 100-Series SST BMP Intrusion h‘lonitorinL
241-BY-102 100-Series SST BMP LDM

241-BY-103 100-Serics SST LDM ]
241-BY-104 110Q.Seric LDM

241-BY.105 1V0-Series 591 LDM

241-BY-106 100-Series SST LDM

241-BY-107 100-Serics SST BMP Pernoaic Monitoring
241-BY-108 100-Series SST 1 LDM

241-BY-109 100-Series SST LDM

241-BY-110 100-Series SST BMP Infrusion Monitoring
241-BY-111 100-Series SST BMP Intrusion Monitoring |

A-2
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Mission Essential Components

At-Tank Pits =~ .

" Facility Number Description LDM or BMP
241-S-12A Pump Pit ' LDM (When In Use)
241-SX-DIA Pump ] LDM (When In Use)
241-SX-02B Pump Pit LDM (When In Use)
241-SX-03B Pump Pit | LDM (When In Use)
241-SX-05A Pu Pit LDM (When In Use)
241-U-02B Distributor Pit LDM (When In Use) .
241-U-07B Distributor Pit - | LDM (When In Use)
241-U-08B | Dist  utor Pit LDM (When In Use)
241-U-09A Pump F LDM (When In Use)
241-U-09B Distributor Pit LDM (Wten In Use)’
241-U-11A Pump Pit LDM (When In Use)

Miscellaneous Structures (None)

Line Number Connecting Facility Connt.u:.tmg LDM or BMP
Facility

SL103 241-U-B 241-U-D-R10 LDM {(When In Use)
SL107 241-A-01H 241-A-A-LS LDM (When In Use)
SL108 241-AX-01A 241-AX-A-L9 LDM (When In Use)
SL111 241-U-02B 241-U-B LDM (When In Use)
SL113 241-.U-C 241-U-D LDM (When In Use)
SL114 241-U-B 241-U-A LDM (When In Use)
SL138 241-S SL-175 LDM (When In Use)
SL140 241-S-102 241-S-A '{ LDM (When In Us=
SN2¢- 241-  )9A 241-U-C LDM (When In Usey
SN21lwovesl 241-U-D 241-8Y-B-L3 LDM (Wh=~ "1 Use)
V517 N2-§ 241-8-151 LDM {When sn Use)

A-6
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Inactive/Not-In-Use Components'

R | Single-Shell Tanks (None)
Vessels and Cells in Miscellaneous Structures
Facility Number Description LDM OR BMP
244-AR Vault Vault contains four tanks (244-AR-001 | LDM (Cell 3, TK-001, TK-002,
thru -004) TK-003)
: - B _ None (Cell 1, Cell 2, TK-004)
-244-CR Vault Vault contains four tanks (244-CR-001 | LDM (Cell 1, Cell 2, Cell 3, CR-003)
- thru -003 plus 244-CR-011) - TBD (CR-001, CR-002, CR-011)*
 None (Cell 11)

241-AX-1X - Ion-exchange unit TBD® >
241-BY-ITSI | In-tank unitsoli ‘ication TBD® <

application of LDM or BMP dependent on results of 2 liquid volume assessment.

Miscellaneous Underground Sterage Tanks
. Laailiter Nnimmboas I _ Descrintion ] | K Y TALY __MDNTD 1

S 302 in L..

241-AX-151-CT” | Catch Tank TBD®

241-BY-ITS2-Tank 2° Catch Tank TBD’

241-S-304 ' Receiver Tank . BMP Intrusion Monitoring
241-TX-302C Catch Tank -~ ~ BMP Intrusion Monitoring
241-U-301B Catch Tank LDM

241-UX-302A Catch Tank LDM

3Application of LDM or BMP dependent on results of 2 liquid valume assessment.

"Ifan inactive/not-in-use component changes status and becomes mission essential, then the requirements for mission essential
compeonents in Section 4.0 of this document apply to  t component. ‘
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B2.0- SINGLE-SHELL TANK SYSTEM LEAK
L.OSS RISK REDUCTION

The risk posed by liquids in the SS tem has been, and will continue to be, significantly
mitigated. The fo >wing sections outline action taken to:

» Minimize and contrc  quidv te in the SST system,

= Mitigate the potential for contaminant migration from past and future SST system leaks, _-
= Re 1ce potential for an -srational condition that would result in a leak event, and

n Monitor and detect past and future leaks from the SST systerm. - = |

The SSTs and their associated ancillary  1ipment are treatment, storage, and disposal units as
defined in “Dangerous Waste Regulations” (Washington Administrative Code [WAT] 173-303).
The DOE and the Washington State Department of Ecology (Ecology) concur that the SST
ata ©  ature ir:
ve vrougnt 1nto compliance with WAC 173-303-640. Due to the noncompliance of the SST
system tank farms (i.e., tanks and ancillary’'equipment) are regulated under a Part A interim
status permit as defined in WAC 173-303-400 (interim status facility standards). Under Part A
regulations, known and suspected reléases from 67 of the 149'SSTs have been reported to

Ecology and DOE has responded to the reported leak events in accordance with response actions

to leaks or spills per WAC 173-303-640. The DOE response actions have been negotiated with
Ecology and included in milestones in the Hanford Federal Facility Agreement and Consent
Order (HFFACO) (Ecology et al. 1989). A response to leaks has not been limited to the 67
assumned leakers. The same respc e actions have been applied to all 149 SSTs. The following
are actions that have been taken to meet those requirements.

N In 1980, DOE completed *‘cessation of use” of all SSTs (i.e., leakers and.nonleakers).
Cessation of use included preventing “flow or addition of wastes” to the SST system.

| In 2004, based on consent decree CT-99-5076-EFS, DOE will have complet'ed removal
of **as much of the waste as is necessary to prevent further release of dangerous waste to
the environment” (interim stabiliz.  on to remove drainable liquids that posed a leak
potential and intrusion prevention to limit the potential for new liquids to enter stabilized
SSTs). While WAC 173-303 requires removal of waste from SSTs with leaks, DOE and
Ecology agreed that all SS ;5 would have liquid waste removed to the extent practical and
actions would be taken to limit the potential for iquid intrusion into SSTs to mitigate the
potential for further releases to the environment.

®m  The DOE has implemented 2 RCRA Corrective Action Process, as defined in HFFACO,
Section 7.0, to comply with requ  ments defined in WAC 173-303-640 for investigation
of past tank leaks and implemen  on of corrective measure, where appropriate, to
“avoid or limit additional refeases, or to control subsurface movement of contamjnants to
minimize additional insult to human health and the environment from SST waste,”
including isolating water nes and construc! 7 berms to contro! stermwater runoff. The
RCRA Corrective Action Process is addressing past tank leaks and spills from tanks and
ancillary equipment in the S, SX, T, TX, TY, B, X, and BY tank farms.

B-3









Page 15U

>34

o e N YRS 54 YNNI ISR [P . JU UG [ U

200 of DnL6GBTHLLY

RPP-9937, Rev. 1

Table B-2. Schedule and Status for Interim Stabilization of
Single-Shell Tanks (1 Sheets) )

Tonv 'k:signaﬁon " Pumping Start Date Interim Stabilization Date
U-111 June 14, 2002 -- '
S-109 Septernber 23, 2000 | June 11, 2001
S-112 September 21, 2002 --
S-101 July 27, 2002 -
S-107 : ' Septembei 4, 2002 -
C-103 November 29, 2002 -
*Formal declaration of completion of interim stabilization has not yet ta | place. T

—

Of the 149 SSTs, 132 have completed interim stabilization. The interim stabilization of SSTs
milestones were created to: '

"~

n Accelerate the interim stabilization schiedule to be completed by September 30, 2004, and
98% of the remaining pumpable liquid removed by September 30, 2003; and

n Increase funding commitments to ensure timely interim stabilization.

Since 1980, DOE s prohibite ‘he intentional addition of new liquid wastes to the SST system.
The DOE has also implemented intrusion prevention actions to limit the potential for intrusion of
liquids into the interim stabilized tanks. Intrusion prevention is accomplished through isolation
of the tank from risers, pipes, pits, cells, vaults and other engineered systems in a manner that
will withstand the pressure of 12 inches of water (HNF-IP-0842, Volume 4, Section 4.2, Rev.
Oe).

itrusion prevention has been completed on 108 of the interim stabilized SSTs, and another
40 SSTs have been partially isolated (i.e., risers and other engineered systems needed to support
future interim stabilization actions are not sealed) (HNF-EP-0182, Rev. 173).

Of the seven SST system MUSTs, two have been interim stabilized or meet interim stabiltz lon
criteria. The MUSTSs currently contain a total known liquid volume of 12,912 gallons (0.27% of
the total liquid volume in the SST system).

In addition to the SSTs and MUSTs, anctllary vessels and cells in miscellaneous structures
account for an additional 21,634 gallons of known liquid volume or 0.44% of the total SST
systern liquids.

B2.2 CONTAMINATION MIGRATION MITIGATION

The risk of released contamination mig  ing in the soils surrour  1g SSTs to groundwater has
been reduced, limiting the potential of environmental and humar  :alth consequences from past
and future leak events. Past leaks from approximately 67 tanks have resulted in about 1 million
gallons of released waste within the tank farms. Recent analysis in support of the waste
management area (WMA) S-SX field investigation report has  monstrated that migration of
tank leaks has been enhanced by tank farm operations and physical conditions (RPP-7884). To
address this condition, initial interim r ~ sures have been adopted by the Office of River

B-6
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Table B-3. Surface LevelIn-T: :Liquid Detection Instrumentation (1 Sheetvé) .

Tank [y S nglge Ini(:l}:d? Comments
U-111 E Yes dry surface, ENRAF™ used for intrusion only
U-112 MT . Jry surface; MT used for intrusion only
U-201 MT = - ‘

.| w202 |0 TMT - : ‘ .
U-203 E - )ry surface, ENRAF™ used for intrusion only
U-204 E - . ~

Adapted from RPP-9645, Rev. 0.
.Level Gauge

E ENRAF™ Gauge'.

i

e —p =

LOow liquid observation w

-

'ENRAF is a trademark of the ENRAF Corpora 1, Houston, Texas.
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Table B-4. Summary of Leak etection Requirements and Bases (1 Sheets)

Ref.

Requir

Milestone M-23-24, N
require secondary cont

Basis

N not

In response to this condition, the DOE
committed to retrieval of the waste in
accordance witt  : HFFACO Milestone
M-45-00, and HFFACO Milestone M-23-24
required the intégrity assessment described in
the implementing requirement. Currently, the
SST system contains no mission essential
MUSTs.

4, 1.-2(B)u)

Inactive/not-in-use MUSTs s
require secondary containme
by WAC 173-303-400 and
40 CFR 265.193.

not
s specified

WAC 173-303-400 and 40 GER-265.193
require secondary containment for all existing
tanks. The SST system was built prior to
RCRA and does not have secondary .
containment. Technicat and cost issues make

LULLPULGH WELLL SCCUNUALY COULAUUTICOTL. in
response to this condition, the DOE committed
to retrieval of the waste in accordance with the

-HFFAQGO Milestone M-43-00, and HFFACO

Milestone M-23-24 required the integrity
assessment in the implementing requirement.
Inactive/not-in-use MUSTS will not have
secondary containment or integrity
examinations for the following reasons: First,
inactive/not-in-use MUSTs do not and will not
receive waste, Second, the D Iready has
plans to retrieve and close the sin
accordance with the SST Systemn Closure
Work Plan (DOE/RL-89-16. Rev. 1). And
third, significant technicat and cost
considerations preclude providing secondary
containment or integrity examinations.

4.1.2(C)(1)

Mission essential vesseis and cells in
miscellaneous structures shall not require
secondary containument. Mission essential
vessels and cells in miscellaneous
structures shall have a tank inteerity

assessment performed by ani
qualified, registered professio
in accordance with WAC 173
40 CFR 265.193(i)(2) as-impl
the requirements established 1
Milestone M-23-24.

»endent,
ngineer
400 and
nted by
FACO

WAC 173-303-400 and 40 CFR 265.193
require secondary containment for all existing
tanks. The SST system was built prior to
RCRA and does not have secondary
containment. Technical and cost issues make
it unfeasible to provide SST system
components with secondary containment. In
response to this condition. the DOE committed
to tetrieval of the waste in accordance with the
HFFACO Milestone M-45-00, and HFFACO
Milestone M-23-24 required the integrity
assessment described in the implementing
rcqui’rcmcnt. Currently, the SST system
contains no mission essential vesséls or cells in
miscellemanr- struchures. ]
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T: le B-4, Summary of Leak Detection Requirements and Bases (1 Sheets) .

I Ref,

Req en

Basis

4.12(CX2)

Inactive/not-in-use vesse cells in
miscellaneous structures shall not require
secondary containment as sy fied by
WAC 173-303-400 and 40 ¢ .265.193.

WAC 173-303-400 and 40 CFR 265.193
require secondary containment for all existing
tanks. The SST system was built prior to
RCRA and does not have secondary
containment. Technical and-cost issucs make

| it unfeasible to provide SST systern

components with secondary containment. In
response to this condition, the DOE committed
to retrieval of the waste in a&tvrdance with the
HFFACO Milestone M-43-00;7and HFFACO
Milestone M-23-24 required the integrity
assessrnent in the implementing requirement.”
Inactive/not-in-use vessels and cells in

examinations for the following reasons.- First,
inactive vessels and cells in miscellaneous
structures do not, and will not, receive waste.
Second, vessels and cells in miscellaneous
structures have been, or will be, placed in safe
standby waiting decommissioning and closure.
And third, significant technical and cost
considerations preclude providing secondary
containment or integrity examinations.

4.1.3(A)(1)

SSTs with a dry waste surface, and less
than 24 inches of dra L 1in the
tank bottom shall not require responses to
leaks (see Section 5.0 of the main text for
BMP monitoring for these tanks).

Currently available technology cannot directly
monitor in-tank liquid levels in a tank with a
dry waste surface containing less than

24 inches of drainable liquid in the tank
bottom (RPP-9645, Rev. 0). The inability to

directly monitor in-tank liquid levels precludes

effective leak detection and leak response,
Forty-three SSTs have dry waste surfaces and

less than 24 inches of drainable liquid in the

«~='-hottom.
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Detection Requirements and Bases (1 Sheets)

Rel. Requ  ne Basis
4.1.3(B)}(2) | Inactive/not-in-use MUIST  at have not WAC 173-303-400; 40 CFR 265.196(a)
been interim stabilizz ¢ not meet through (d)
interim stabilization criteria require
responses to leaks. Mission essential
MUSTs require responses  =aks. The
response to a leak will: (a2 move the
tank from service; (b) Ren  : pumpable )
liquid from the tank at the earliest
cleaned up; and (e) File a report with
Ecology within 30 days.
4.1.3(C)(1) Inactive/not-in-use vess .cells in “The inactive/not-in-use vessels and cells in
miscellaneous structures ieetinterim | miscellanecus structures do not and will not
stabi’  ion criteria shal equire receive waste, and have been or will be placed
- responses to leaks. in safe standby awaiting decomunissioning and
closure. These vessels and cells only contain
volumes of drainable liquids at or below the
limits that can be practically retrieved by
existing tank farm pumping systems (i.e.,
10 gallons). Four inactive/not-in-use vessels
and cells in miscellaneous structures meet
intecim stabilizati  :riteria because 'y
contain less than 400 gallons of drainable
liquid. '
Inactive/not-in-use vessels :  cells in WAC 173-303-400; 40 CFR 265.196(a)

4.1.3(C)(2)

mmiscellaneous structures that do not meet
interim stabilization criteria 1l require
respanses to leaks. Mission essential
vessels and cells in miscelle  us
structures shall require resnonses to leaks.
The response to a leak ) remove the
systemn from service; (1 ve pumpable
liquid from the system at the carliest
practicable time; (¢) [mmed  ly contain
and inspect visible releases to the
environment from tank systems; (d) Report
leaks to Ecology within 24t rs of their
detection unless the haz  lous waste leak
or spill involves one pound or less of
material immediately contai  :and
cleaned up; and (e) File a report with
Ecology within 30 days.

. | through (d).

B-21
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Table B-4. Summary of Leak etection Requirements and Bases (1 Sheets)-

Ref.

Requirement

Basis

4.23(A)1)

\active/not-in-use at-tank and between-
tank pits shall not require responses to

leaks.

At-tank and between-tank pits provide
secondary containment for transfer systems
contained within the;  and are designed to
drain liquids to tanks. Inactive/not-in-use pits
have been or will be physically or
administratively isolated from the mission
edsential waste transfer systems in accordance
with the tank farm procedures. While
inactive/not-in-use, the trans{&f systems cannot
receive or otherwise transfer Waste; therefore,
the inactive/not-in-use pits have no
opportunity to contain feakage from these
unused transfer system components.

AVIFEWALIWD LW LAY 1D LY GFP}UPLIGL& vaauu il

current and future System configuration.

+.2.3(A)(2)

‘When in-use, mission essenti

it-tank and

between-tank pits serve as secondary
containment for waste transfers, and will
have direct, in-pit liquid level monitoring
instruments to detect and prevent migration
of waste or accumulated liquid out of the
system to the soil, groundwater, or surface
water at any time while in use. When in
use, mission esseati 1it-tank and between-

tc ¢ will have the ability

lect,

contain or drain releases that drain to themn
until removal of the collected material.

WAC 173-303-400; 40 CFR 265.196(a), (b)
and (e);

4.2.4(A)(1)

Inactive/not-in-use piping sha
LDM.

4.2.4(A)2)

When in use, mission essen
have systems in the  ;at¢

10t require

Transfer systers that are inactive/not-in-use
have been or will be physically or
administratively isolated from the mission:
essential transfer systems in accordance with
the tank farm procedures. While inactive/not-
in-use, the transfer system cannot receive or
otherwise transfer waste. Therefore,
application of the requirement for LDM is not
appropriate based on current and future system
configuration.

ﬁpmg shall
end capable

of detecting failures of the transfer system
within 24 howrs or at the earliest practicable

time if existing detection tect

ogy or site

conditions will not allow detection of 2

release within 24 hours.

WAC 173-303-400; 40 CFR 265.193(c)(3)
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Table B-4. Summary of Leak Detection Requirements and Bases (1 Sheets)

Ref.

Requirement

-+ Basis

“4.2.5(A)(1)

Inactive/not-in-use piping shall not require
secondary containment.

The SST system piping design and constructed
prior to RCRA does not have compliant
sccondary containment {(other than when it
passes through pits). Transfer systems that are
not in use have been or will be physically or
administratively isolated from the mission
essential waste transfer systems.in accordance
with the tank farm procedures. While
inactive/not-in-use, the transfeEsystem cannot
receive. or otherwise transfer waste. Therefore,
application of the requirement for secondary
containment is not appropriate based on
current and future system configuration.

A7 8SAVN

W han in 114 saincicnn acanw 22al i fam ALY

ave T wavaiea,

designed, installed, and operated to prevent
any migration of waste or accumnulated
liquid out of the system to the soil,
groundwater, or surface water at any time
during use, OR (b) Pressure testing prior to
first use and at least annually thereafter
whilé in use.

L A A N R SV PV YRSy )
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h.é.o'(A}(l)

_Inactive/not-in-use piping sh  be isolated
from in-use transfer systems.

Transfer piping that is inactive/not-in-use must
be-physically or administratively isolated from
in-use transfer systems (tank farm procedures).

4.2.6(A)2)

Mission ess  al piping that leaks requires
the following response: (a) Cease waste
transfers and remove-the leaking section of
piping from service; (b} Remove pumpable
liquid at the earliest practicable time;

{c) Immediately contain and inspect visible
releases to the environment {pit leak
detection on double-encased transfer lines

| satisfies this requirement); (d) Report leaks

to Ecology within 24 hot  »f their
detection unless the hazardous waste leak
or spill involves one pound or less of
material immediately contained and cleaned
up; and (e) File a report with Ecology
withi~ *" days,

W¢ 7 173-303-400; 40 CFR .196(a)
through (e)

4.3.1(AX1) .

Perform integrity assessment, and maintain
associated documents, in accordance with
M-23-24.

HFFACO M-23-24.

4.3.1(A)2)

Retrieve SST system waste in accordance
with HFFACO Milestone M-45-00.

HFFACO Milestone M-45-00.

4.3.2(A)

All SSTs shall receive a daily  spection in

accordance with tank farm procedures

Tank farm procedures.
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Table B-4. Summary.of Leak Detection Requirements and Bases (1 Sheets)

Ref. Requirement Basis
43.2(B)(1) | Inactive/not-in-use MUSTs shall not Inactive M 3Ts do not and will not receive
require daily inspections. wa . These tanks have been remove from
: service. Therefore, inactive/not-in-use MUSTs
do not require daily inspections based on
current and future system configuration.
4.3.2(B)(2) | When in use, mission essential MUST's WAC 173-303-400; 40 CFR 265.195(a)
: shall receive the following inspections
| daily, and have the results  curnented in _
the facility operating record: (a) Inspect =
overfill/spill control equ nt to ensure -
good working order; (b) Inspect
aboveground portions of the svstem ta
ensure tank systems operate according to
design; and (d) Inspect construction -
materials and the surrounding area to detect
erosion or signs of releases. .7
43.2(C) Vessels and cells in miscellaneous Tank farm procedures.
structures shall receive inspections in
accordance with tank farm procedures .
4.3.2(D)(1) 1} Inactive/not-in-use at-tank and between- Inactive/not-in-use at-tank and between-tank
tank pits shall not require daily inspections. | pits are not actively involved in the
conveyance of waste and have been or will be
physically isolated from the in-use transfer
system. Therefore, at-tank and between-tank
pits do not require daily inspection based on
current and future system configuration.
43.2(D)(2) | When in use, mission essential at-tank and | WAC 173-303-400; 40 CFR 265.195(a)
between-tank pits will receive the follor g '
inspections daily, and have the results
documented in the facility overating reco:
(a) Inspect overfill/spill co «quipmen
to ensure good working on ) Inspect
aboveground portions of the svstem to
detect corrosion or releases; ( Jather data
from monitoring and leak detection
equipment to ensure tank systems operate
according to design; and (d) Inspect
construction materials and the surrounding
area to *~*~t erosion or signs of releases.
4.3.2(EX(1) Inactive/not-in-use piping shallmot ¢ ire | The 200 East and 200 West Areas contain

daily inspections.

extensive networks of piping including
approximately 1,300 individual transfer lines.
The active/not-in-use piping has been
isolated from the in-use transfer systems.
These inactive/not-in-use transfer lines contain
a variety of piping configurations including
single-walled direct buried, concrete € 1sed,
double-wall buried, and aboveground hose-in-
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B3.3 SINGLE-SHELL TANKS

Based on the requirements for LDM identified in Section 4.0 of the main text and the BMPs
identified in Section 5.0, the- SSTs are grouped into four groups of tanks. The first group of
SSTs are tanks that are technically practical to monitor for le  losses and that do not meet the
interim stabilization criteria. Currently, 43 tanks fall into this category of tanks. Thesetal sare
leak detection monitored based on the requirements identified in Section 4.0. The tanks included
in this group are listed in Table B-5 and include the following tanks:

® _ Tanks that have not yet complet¢ ntérim stabilization,

N Tanks that have completed interim stabilization, but now exceed the interim stabilization
criteria because they contain more than 50,000 gallons of drainable interstitial liquid
and/or 5,000 gallons of supernate, ot

stored in SSTs.

Table B-5. Single-Shell Tanks Not Meeting Interim Stabilization Criteria

241-A-101 241-C-107 241-T-102
241-A-103 241-5-103 241-T-110
241-AX-101 241-S-106 241-T-112
241-B-201 241-5-101 241-T-201
T -103 241-5-102 2 TX-1
241-BX-105 241-5-107 241-TX-106
241-BY-103 241-5-109 241.TX-114
241-BY-104 241-S-111 241.U-102
241-BY-105 241-5-112 241-U-105
241-BY-106 241-SX-1! 241-U-106
241-BY-108 241-SX-102 241.U-107
241-BY-109 241-SX-103 241-U-108
241-C-102 241.SX-104 241.U-109
241-C-103 241-SX-105
241-C-106 Lo

The second group of SSTs consists of tanks that are

cchnically practical to monitor for leak

losses, have been interim stabilized, but have a susceptibility to exceeding the interim

stabilization criteria because intrusion prevention actions have not been completed to fully
mitigate the potential for an intrusion event. One tank falls into this grouping (BY-102). The
tank currently stores in excess of 40,000 gallons drainable interstitial liquid waste, and has a
volume of drainable liquid of 40,000 gallons. Analysis of previously interim stabilized tanks that
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least annually) for liquid intrusions based on the BMPs identified in Section 5.0 of the main text
using currently available intrusion monitoring systems supplemented by scheduled visual =
photographic inspections.

The MUSTS in the third group have been declared interim stabilized or meet the interim
stabilization criteria, but have not been interim isolated. There are two MUSTSs in this group:
241-S-304 and 241-TX-302C. These M ;Ts currently store approximately 267 gallons of
liquids. These MUSTs are periodically 1 initored (at least annually) for liquid intrusions based
on the BMPs identified in Section 5.0 using currently available intrusion monitoring system
supplemented by scheduled visual photographic inspections.

The remaining group of MUSTSs consists of two MUSTs that contain an unknown inventory of
liquids: 241-AX-151-CT and 241-BY-ITS2-Tank 2. These MUSTs require a liguid inventory
assessment. Based on the results of that assessment, the MUSTSs would be grouped into one of
the three other categories and monitored accordingly. '

——— v VA asmsns 4 mL LS N A ESAIAS AA Y ATALAI N ASAIAIA DL VAN WA W A ANN YW A W AN

Based on the requirements for LDM identified in Section 4.0 of the main text, the 17 vessels and
cells in miscellaneous structures are grot  «d into three groups of vessels. Collectively these
vessels store approximately 21,634 gallons of liquids (léss than 1% of the liquids stored in the
SST system).

The first group consists of eight vessels and cells that store a known liguid volume that exceeds’
the interim stabilization criteria (400 gallons). These vessels contain approximately

21,423 gallons of liquids. These vessels are leak d  ction monitored based on the requirements
identified in Section 4.0. Table B-8 ident es the vessels in this group.

Table B-8. Vessels in Miscellaneous Structures Reguiring -
Leak Detection and Monitoring -

| 244-AR Cell 3 | 244-AR 003 . | 244-CR Cell 3
244-AR TK-001 244-CR Cell 1 244-
244-AR TK-002 244-CR Cell 2 W

The second group consists of vessels and cells that have liquid volumes that meet the interim
stabilization criteria (e.g., less than 400 gi >ns of drainable liquids) or are known to be empty.
This group contains four vessels an = 5. These vessels store approximately 211 gallons of
liqui . These vessels do not require LD! »ased on their inability to leak significant volumes of’
liquid, their locations in facilities that wor . help to contain any leaks that occurred, and the
technical impracticalities of retrieving such small volumes of liquid. Table B-9 identi s the
vessels in this group.
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Table B-9. Vessels i
Leak

:

scellaneous Structures not Requiring
ction and Monitoring

244-AR Cell 1*

- | 244-AR TK-004*

244-AR Cell 2*

244-CR Cell 11

*Additional monitoring may be required

Agreement and Consent Order Milestone M-45-11.

vessels require a hquxd inventory assess

ler Hanford Federal Facility

The remaining group of five vessels and cells contain an unknown inventory-of liquids. These

nt. Based on the results of that assessment, the
~ vessels would be grouped into one of the two other categories and monitored aceordmgly
Table B-10 identifies the vessels in this group. :

Tahle R-10. Vessels in Miscellaneous Strinctnres with

- 241-AX-1X Ton Exchange Unit

244.CR CR-002

244-CR CR-001

241-BY-ITS1 In-Tank Solidification Unit 244-CR- 011
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APPENDIX C
( ST ANALYSIS

This appendix provides rough order of magnitude budgetary estimates to accomplish the leak
detection and monitoring system and programmatic upgrades needed to achieve compliance with
the requirements established by this document.

All single-shell tank system compoe nts quiring leak detection and monitoring are specified in
‘Appendix A. AppendixX A lists the single-shell tanks, miscellaneous underground storage tanks,

and vessels and cels in miscellaneous ¢ stures that require leak detection and monitoring as
defined by this document. vt

due to high variability based on the

s due to leak detection and monitoring

lvi "¢ .onwhe
aic vy LICUTPOT4Led U0 e subject procedures at the time.
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CH2M HILL ENGINEERING CHANGE NOTICE

1a.ECN 722241 RO

Page 1 0f 2 Kom O O™ 1b. Proj. EGN - R
2. Simpla Madification 3. Design Inputs - For i iCNs, record information on the ECN-1 Form (not 4. Date

E Yes D No required for Simple  difications) - 9/8/04
5. Originator’'s Name, Organization, MSIN, & Phone No. 6. USQ Number - 7. Related ECNs
D.J. Reid, Duratek, H1-11, 373-0106 No.TF-04-1855-SR-0 NA

Owna |

| 8. Title

- Solution

| 9. Bidg. / Facility No.

10. Equipment / Corﬁponent )

11. Approval Designator

Ciarify the intent of the exacutive summary table and reduce the frequency of the single shell tank farm inspections from daily to weekly
for SST tanks that are not undergoing a retrieval process. Before release, this ECN will be approved by WDOE.

- Analysis

proval by WDOE.

WDOE has expressed verbal approval for the proposed changes. The changes reduce the resources requ:red for surveillance to more
realistic frequencies. Any changes to RPP-9937 require

18.  stification of the Change (Use ECN Conlinuation pages asne  d)
The changes to the Harford Federal Facility Agreeme
needed to support a proposed reduction in SST System above ground inspections and to identify the
Executive Summary table as the initial baseline. Both changes are required to increase operating

and Consent Order (TPA) primary document are

19. ECN Category

Direct Revision -
I:l Supplemental

Hlexibility.
: v D Void/Cancel *
ECN Type
[:I Supercedure
D Revision
20. Distribution Release Stamp
Name MSIN ] Name MSIN
R. E. Larson R1-14
P. C. Miller R1-51 DOE Reading Room H5-53
M. A sh R1-14 Office of River Pr  ction
J. Sutey S7-24 TSRC R1-10
A. Bames R1-14 B
A. Knight Ri-14
. Krogsrud S7-24

A-6003-563.1 (07/04)
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EXECUTIVE SUMMARY -

This Functions and Requirements (&  document establishes leak detection and monitoring
Junctions and requirements for the sin,  -shell tank (SST) system during pre-retrieval and
retrieval storage of waste as required by Hanford Federal Facility Agreement and Consent
Order Milestone M-23-23, “Submit Single-Shell Tank System Leak Detection and Mozzitoring’
Functions and Requirements Document for Ecology Approval. " The F&Rs come from an
analysis of applicable regulations. the current physical condition of system ,Comp\o:rl'zents, and the
current teak 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 liguid

; 74 -t i tec ..

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

Sunctions have been developed in response 1o the regulations and inchude:

] Detect the leak,

a Contain the _Iec)k,

= Respond to the leak, and

m Evaluate the SST system status.

"

Lach function must be accomplished in a manner that mc  a specified ohjective, referved to as

a requirement. Examples of requirements include:

» Detect the leak within 24 hours or as soon as practicable,
| Mitigate the effects of the leak as soon as practicable,

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

] Determine if the waste Is compatible with the tank meaerial.

This document also identifies and describes SST sysiem components, requirements applicable to

| i
leak mounitoring of SST system components, and components that currently do and do not have
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leak monitoring. This document grc s the components in the SST system and assigns F&Rs to
these groups consistent with the leak  onitoring requirements of 40 CFR 265. Changes to the
current monitoring program based on-the difference between iis current state and ils reguired
state are provided. Fgwres-Table ES-1, ES-2, and ES-3 graphically represent the F&R '
grouping logic, applicable F&Rs, an  wnmber of components in each F&R groupfor SSTs,
miscellaneous underground storaget s (MUST), and vessels and cells in miscellaneous -
structures, respectively. \_Jl
. <
This document provides the basis for sorting the 149 SSTs into_four groups for purposes of
establishing the LDM F&R. Table ES-1 provides an initin] summams of tho charactavictise nftha !
! o iredn  tori ! ety e e gy Avs gy s Rt SALAE CU 1 R
the tanks were derived from published  ta available that describe the condition of the SSTs, and
the quantity and characteristics of the waste in the tanks. T/f.zz- groupings are bused on the
volume of drainable liguid capable of leaking 1o the environment, the integrity of the SST, the
ability of existing Tank Farm teclnoloy  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 receive more [requent monitoring than sound tanks that
meet interim stabilization criteria. | ) SSTs will receive monitoring, either as direct liguid
level monitoring to detect leaks or as pe  dic monitoring to detect liquid intrusions. If
conditions for a tank change us a result  monitoring, the grouping and monitoring frequency

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

This document provides the husis for sorting MUSTSs into four groups for purposes of
establishing the LDM F&Rs. The groupings are bused on the vohune of drainable liguid

- capable of leaking 10 the enviromment, the potential for liquid intrusions, and the available
infornarion on the liquid volumes. Table S-2 provides aw initig] sununary of the MUSTs and '
the required monitoring. The MUSTs subject 10 the requirements in this document include
thesethe MUSTs associated with the SST system that are not Resource Conservation and [
Recovery Act of 1976 (RCRA) Pust-Practice or Comprehensive Environmental Resp:onse,
Compensation, and Liability Act of 1980 (CERCLA) Past-Practice Units. The MUSTs identified .

in this document will receive monttors  either direct liguid level monitoring to detect leaks or

i
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as periodic monitoring to detect liquid intrusions. If conditions for a MUST change, the

grouping and monitoring frequency will be reevaluated and recategorized per the requirements

f

established by this document.

This document provides the basis for sorting vessels and cells in miscellancous structures into
three groups for purposes of establis. ' g the LDMF &R.s.- The g}-oz:(pmgs are based on the ~
volume of drainable liquid capable oj  aking to the environment, the potential Jor Higuid
intrusions, and the available informa  n on the liguid volumes. Table ES-3 pr;:ides an initial

summary of the vessels und the required monitoring. Vessels and cells subject 10 the

¥ RN VY B sl . ..

rcquircmems in thic darsssiont innlidn thacs nnanaloss.
clic r it mmen mvervrrrewien TTEES € WSk VG SLTELIEE
mounitoring. If conditions for « vessel change, the grouping and monitoring frequency will be

reevaluated and per the requirements established by this document.

Functions and requirements for mbniloring other az:livilf.r:.s' associated with the SST system, -
including monitoring associated with retrieval or groundwater quality, are beyoud the  pe of .
this document, Liguid level monitor  ractivities based on F&Rs other than detecting and
r¢spozzdiu g to u leak are, hmve.\rer, discussed in Section 5.0 and Appendix B with best
management practices identified for appropriate tanks and vessels. 11 /zisi document is a Hanford
Federal Facility Agreement and Consen O?’([L’I‘P/'[IHCH':\" Document requiring Washington State
Department of Ecology review and approval. Document revisions will follovw the criteria

outlined in Section 9.3 of the Hanford Federal Facility Agreement and Consent Order,
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50 CURRENT SINGLE-SHELL TANK
¢ STEM MONITORING

l

The current SST system LDM prog  1addresses LDM during,. re-retrjeval and post-retrieval
waste storage, isolation, and interim stabilization activities. It does not address LDM during SST
retrieval cavered by the HFFACO M-45-00 Milestone.

Some SSTs have already undergone isolation and/or interim stabilization.” Isolation'involves
sealing off a tank to reduce the prol ity that liquid will cnter the tank. Interim stabilization
removes pumpable liquid from a ta; ~=

Milestone M-23-22-T01, “Submit Document Identifying and Describing DOE’s EXisting SST
In-Tank Surveillance and Monitoring Program,” of the HFFACO required identification and
description of the existing SST in-ta  surveillance and monitoring program. The Single-Shell

Tunk System Surveillance nnd Manitncive Doameo /DR D227 0 “seri” the

g a & _ 3s used to accomplish
these processes. Scctions 5.2 and 5.3 briefly describe the monitoring capabilities of SST support
systems.

>

5.1 CURRENT SINGLE-SHELL TANK SYSTEM ILLEAK
DETECTION AND MONITORING

5.1.1 In-Tank Leak Detection

Monitoring for leaks in the SST syste s accomplished through in-tank detection systens,
In-tank systems provide the ab tyto  nitor in-tank conditions to determine if a lcak cvent has
occurred. The SST in-tank leak detection program operates on the assumption that liquid or
semi-liquid waste surfaces will decrease in response to a leak, but rigid or solid surfaces

(i.c., dry) will nol. Liquid surfaces are further broken down into three categories: liquid, partial
liquid, and slurry (RPP-9645, Rev, 0).  lection of leak detection methods depends, in part, on
the type of waste surfacc,

One or more of the following instruments monitor tanks that have liquid waste surfaces for leaks.
= ENRAF ™ Level Gauges

The ENRAF™ gauge isthenw  accurate level gauge currently used in the tank farms.

It tracks level changes in tank  te by using a load cell to monitor the buoyancy ofa .
displacer. It lowers the displacer into the tank until it encounters an upward force from a
solid or liquid surface, at which it stops. It then tracks the position of the displacer,
and reports the  vel of the solid juid surfacc it has contacted. For the purposes of
leak detection, the ENRAF™ g:  1ceds a free liquid surface below the displacer. Two
types of ENRAF™ gauges cxist: manual and automatic. Operators performing rounds
may manually rcad the output {r | either the manual or automatic type during rounds In
addition, the output from the aut atic type is collected electronically.

"ENRAFT is a trademark of the ENRAF Corpo  on,; Houston, Texas.
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