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1.0 INTRODUCTION 

The Hanford Site single-shell tank (S81) system consists of i49 underground SSTs and 
processing equipment designed and constructed betwe¢n i 940 and 1964 to 1:ransport and store 
radiqactive· h~dous/dangerous wastes generated from irradiated_ mi¢lear fuel processing. · The 
tanks, designed to store:wast.e, vary in sizeJrom between i90,000 to 3,800,000 L (50,000 gal to 
l,0_00,000 gal) and contain-a variety of'solid and liquid w<lSte. The system also -includes 
miscellaneous underground storage tanks (IMUsn. Iri addition to. the tanks, there is a la:rge 
amount of ancillary equ{pmentassociated with the system and although not des1gned to store 
. wastes,• 1:he. ancillary equipment is contaminated through contact witf?. the waste. Waste was 

. routed to the "tanlcs through a network ofuticierground piping, with interconnections provided in 
concrete pits that allowed changes to the routing through instrumentation. · Processing vaults 
used 'during waste handling opera,tions, evaporators used to -reduce the waste stored in the 
system,· and 0th.et miscellaneous structures ~eci. fo~ -a variety of waste ru$dling operations are 

. also included in the system; The SST system was takep out of service.in 1980 and no additional 
waste has been added to the tank$. The SSI:'s and ancillary equipment wbre designed apd 
constructed before ,promulgation of Resource Coriservatidn and Recovery Act (RCRA) in 1986. 

The purpose of this document is to ·de$cribe the SST system for use m performing an engineering 
and compliance: assessment in support ofM-23 mil~stones{Ecology et ai 2000) . .In 2001, the 
· Hanford Federal Fa~ility Agreement and Consent-Order (HFFACO) (Ecology et al. 19_89) was 
amended to establish milestones for assessing SST integr1ty and associated leak detection and 
monitoring requirements {M-23-01-01). This ~endnient resulted from the State :ofWashington 
. Department.of Ecology~ s-inspection of interim status compliance of the SST system. S_everal 
deficiencies were noted in th:e inspection, apd specific actions were incl~ded ip the· HFF ACO to 
address the compliance of the SST system with the:RCRA Interim,- Statu.$ regulations. This 
system· description provides estirnatedfocatiori.s and volumes of waste WJWu the SST-system. 
Status of Facil_itie-s,and Waste Transfer. Lines Within S~ngle-Shell Tan~F,!mns (RPP-i0466) 
identifies soine Sst system components (diversion boxes, valve p~ts, sstr pits; and transfer 
lines)as in-µse facilities; these ciJmpooents will be use,d through Septemper 2004 to perform_ 

-interitri stabil.izatio~ activities mi the SST ra.nk$. This system description presents the currently 
known ,status of the 1n-use SST compcments as well as. the inactive:Or not-in-use· components . . 
The SST sy,stem is composed ofthe following: · · 

• Storage Tanks; 

• Transfer Systems ( diversion boxes, valve pits, flush pits, vaults, n:iiscellaneous tanks, and 
transfer piping); . ,, 

• Evaporators; arid 

• Miscellaneous Support Facilities (condenser shielding buildings, a ventilatiop. building, 
an ion exchange cohini~ an-in-tank solidification system, and a cesium lo~~out facility). 

9 
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The SST system does not include the process facilities or the: cribs, but does include the first 
diversion box after a process facility and the last diversion box before a crib. Utility and services 
.(e.g., raw water, sanitary water, sanitary sewer, electri,cal conduits, and ventilation systems) are 
part of the SST .system but are pre·sumed clean and are not included in the scope of this effort. A 
comprehensive evaluation of the location, size, and status of water lines has been conducted to 
assess the potential for water line leaks to mobilize contaminatjon in the vadose zone · 

.· · (RPP-5002) . 

. This document provides a summary of (1) waste volume estimates developed by component bin 
or group, (2) a description ofthe binning process used to assess tlie SST components, (3) a 
description of the components and their cutrent status, ( 4) the methodology used for compiling . 
waste estimates, .and (5) the monitoring systems currejitly employed throughout the SST system . . 
Appendix A provides furthetdetails of the methodology for estimating waste volumes. 
Appendix B presents the database reports used to support the analysis. Appendix C provides a 
description of the database used to collect and control .the data on the SST system components. 
The procedures used to estimate the transfer piping lengths ate described in Appendix D. 
Appendix E provides a listblg of sources for each bin. . 

The inventory described in this assessment for ancillary system components is based on limited 
field data and' represents a reasonable estimate for ge11-erally_ expected waste volumes in the 
various components (pits, piping, etc). Little or no information is available for some of the 
components. When little or no information was found, assumptions w~re made. 

• • I . 

10 



RPP-15043 Rev. 0 

2.0 SUMMARY OF ESTIMATED WASTE VOLUMES 

After .a review of the SST system, as described in the following sections, estimates and known 
volumes of waste were tabulated to provide an overview of the system. Table 2~ 1 lists the 
known and/or estimated volumes of waste contained within the system comp_onents. Some 
. components have an unknown waste volume and are not listed m this table. As indicate~ liquid 
. wastes are only expected to be in thy storage components, which are the tanks (SSTs, IMUSTs, 
vault tanks, and evaporator vessels), with the e~ceptionthat some of the vault cell sumps contain 
liquid: Note that the sum of the solid and liquid volumes may not equal the total waste volume 
because only total waste V()lumes or only either liquid or solid waste volumes were available for 
some components. The methodology U$ed to estimate waste volumes is described in Section 5.0. 
Table 2-1 addresses only those components tl).at have a known or estimated waste volume and 
does riot inch:ide volumes fot those storage components with :unknown waste volume. 

Table 2-1. Known andior Estimated Waste Volume Su~ary by Component Type. 
·. . . . . . . .. . . . . 

SSTs 5,350,000* 98.51 .· 31,483,000*.* . 99.59 32,385,000 · 99.35 

IMUSTs .11,000 .· 0;20 63,000 0.20 73',000 0.22 

Vault 
Tanks 45,000 0.83 50,000 0.16 98,000 0.30 

Cells · 16,000 0.29 15,000 0.05 30,000 0:09 

Eyapotator Tanks & 9,000 0.17 0.0 0 9,000 0.03 
Vessels 

Pits 0.0 0 450 0 450 0 

Transfer Piping 0.0 0 · 1,200 0 1,200 0 

Miscellaneous Fae. · 0.0 0 0.0 0 0 0 
Ventilation Struct. 
Cesium Removal 

. In-T~ Solid. Syst. 

Total . 5,431,000 100 31,612;000 . 100 32,596,000 . 100 

Notes: 
* Liquid volumes are derived from HNF-EP-0182, Rev. i67, and include supernatant plus drainable liquids in SSTs 
·· that have been interim stabilized and SSTs that are cuneµtly being interim stabilized. 
**Solid volumes are also derived from HNF-EP-0182, Rev. 167 and include sludge imd saltcake. 

All volumes are rounded to the nearest 1,000 gal. 
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To assess the sensitivity of the unknown waste volumes to the distribution of waste in the storage 
components, it was assumed that those storage components with unknown waste volumes were 
tilled to capacity. For this bounding condition, unknown waste volumes have been assigrieci as 
liquids in the various components and are listed in Table 2-2. Comparing Table 2-2 toTable 2-1 
indicates that- the potential volume that could be in those storage components with unknown• 
waste volumes has a relatively large impact on the ·cmnponent group (i.e., JMUSTs change froni 
0.2 percent ofthe liquid vohime to l.06percerit oft.be total liquid volume in the system), but a 
relatively small effect on the distribution of waste within the system. The whole volume within 
. the SSTs dominates the overall waste volume in tlie system. 

Table 2-i. Upper Bound of Waste Volume Summary by Component Type. . . . .. . . . . . 

t[~~~m1fi~r~i!liij~i~~,~lt,1mijru~~l~'.~ri:~rlm~~~;1i~iii!l:~11·~~:!~(~~iilli:mi~~~~Wfli[ll~lr,t~l!~ll[~i~~lli?~f 0BlH!iiJ,;~lijmF~~Will!l~; 
.1 >'! :r-... ~;tU • .., • n t ..!t ) 1i •• H;.!:::.z:a.:~li~:..fu!·llni~.:c~iiu:i1 ••• ; ~ ~ :. ! • I 11 11.1,t11f..1i: ... : ~! ;~ !ui.f.:1:r: •. .F~:!., s ~I,;. ifil..;;;:::;ttlru..t:.::~!r. ~1~1-;;Ii!:;1 ~jq . tt?., 1! ,11,, 

:\1j!1l 'i. t ' I, , 1'. '• I. !1 ll,;i 1 · ''I'~ ''"':p:r.:"·~· lir.!j t""""'''T" 1"e .• ,, 'l'''iff-l"'ll"''r~~h,':r:Ji'}."TT-r··•1.:~,1;:•fil"'f:!:''''""'"'W'''" "'"'"J"''' .... '"'I:' .. "' n;r.1:p1 m,•~.r.;111orrrn- Jll:T"l"~""l . •~il;,cji:,f,7.jj·r.,a•~- I"(•''• ,l"l'', ' ' 1•lvq ..... , ... '···•1••~···~-".'• ., ~-',\';/;! . ·V. ·t••'· ,.,~.; ~ ,''""'""¼h"',VJ"''•· .. •«~ffiu; f.f:1' 1• !•>L!J t!•·· 
~~~ af.Ji~l1 ~ I tlli!~#JEilik~;~~hll:~~j!~difilfid~Jfi(wJiiili~j!!ni~~!;~e1lJ:,!l~]IT!ffflhl wU~1Mit~!t]r1s~a~~~~J:ttJ~~rne~t&1!7i1;}:i{!r@iij~t 
SSTs · 5,350,000 97.6i 31,483;000 99.59 . 32,385,000 99.21 

!MUSTS 58,000* 1.06 63,000 0.20 121,000 0.37 . 

(including-unknown 
waste volume) 

Vault ' 
Tanks 48,000** -0.87 50,boo 0.16 98,000 0.30 

Cells 16,000 0.29 15,000 0.05 30,000 0.09 

Evaporator Tanks and 9 ,000"' * * 0.16 0.0 0 9,000 0.03 
Vessels 
(including unknown 
waste :volume) 

Pits 0.0 0 450 . 0 450 0 

Transfer Piping 0.0 0 1,200 0 1,200 0 

Miscellaneous Fae. b.O 0 0.0 0 0 0 

Ventilation St:ruct. 
Cesium Reli:loval 
In~ Tank Solid Syst. 

Total 5,481,000 100 31,612,000 100 32,644,000. 100 

Notes: 
Ail volumes rounded to nearest 1,000 gallons. 
* IMUST quantity deno~s fu.1.1 capacity (47,200 gal) of seven tanks containing unknown waste volumes. 
** Additional 3,000 gal of liquid is derived from assuming the waste in 244cCR-00 1 and 244-CR-002 is 

all liquid. . . 
*** Upper bound of waste for the evaporators resides mostly in 242-S (9,000 gal). There are roughly 

40 gal in 242,-T. . 

12 



------------------------------------------- ---- - - - -

RPP-1_5043 Rev. 0 

Following interim stabilization, it is expected that the liquid waste volumes in.the storage vessels 
will be significantly reduced. Nineteen SSTs remain to be interim stabilized, and two vault tanks 
will have liquids removed; The impacts of these stabilization efforts will reduce the volumes · 
across the SST system to the approximate values listed in Table 2-3. · 

Table 2-3. ·Known/Estimated Waste Volttme Summary (Post Interim Stabilization) 
- by Component Type _ 

11ir1rr""lli"''f F"f"'•w~··r"'"''"'lr·1m'S\"mw,,~• '!ij''••··· ,.,, I' y ,;, y<•~oo·laj\1··,·-rr,%f' . & J.;~~111 .. ,,.:, ~~ i.,illiJ; -~ ..• ~~U ~lit~,~JJ!l.li\'!£1~~]ii1~J!t!lm~~~iihl'c!~!l!\i~~J'./iil 
l~~i~~~fil~t}l~ii:ltt ~1L11j~t~.ir~J:iB~t{j]r:l~t~ri~~~oc~~~Nj~i~~µJ~4h!1!¥ffiit:~,ri~1[eyJi;~Jiilllli:~ 

SSTs* 2,510,000 • 96.72 31A83,000 99.59 31,700,000 99.33 

IMUSTs** 58,000 2.24 63,000 0.20 121,000 0.38 

Vault 

Tanks 7,000 0.27 50,000 0.16 57,000 0.18 · 

Cells 11,000 0.42 15,000 0.05 26,000 0.08 

Evaporator Tanks & 9,000 0.3~ 0.0 0 9,000 0.03 
: 
\ 

Vessels** 

PitS 0.0 0 450 0 450 0 

Transfer Piping 0,0 0 1,200 0 1,200 0 

Miscellaneous Fae. 0.0 0 0.0 0 0 0 

Ventilatibn Struct. 

Cesium Removal 

In-Tank Solid. Syst. 

Total ,· 2,595,000 100 31,612,000 100 32,000;000 100 

Notes: 

* Liquid volume is for drainable liquid in SSTs that have been interim stabilized and projected-non-pumpable 
liquid volume in SSTs undergoing interim stabilization. · · 

** Denotes upper bounds from Table 2~2. 

Using the current status of the system, as delineated in Table 2-1 or 2-2, indicates the waste 
volume within the SST system is predominantly in the SSTs. Table 2-.4 compares the SSTs to 
the cuniulativewaste volume of all other c'omponents. This utiliz~s known waste volumes (post 
interim stabiliz~tion) only and does not include assumed· volumes for tanks with unknown 
contents. 
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. Table 2~4. Estin:iated Waste Inventory Summary Comparison ·or Single-Shell Tanks and 
Anciilary Equipment (Post Inte:rim Stabilization). 

' . . . . . 

. SSTs 2,510;000 96.72 311483,000 99,59 31,700,000 99.33 . 

Ancillary 85~000 3.28 · L29,000 0.41 214,000 0.67 
Equipment 

Totals · 2,595,000 100 31,612,000 · 100 31 ,914,000 100 

Note: Volume totals r~unded to significant digits for purposes of illustration. The nuiriber. of significan:t digits 
shown does i::tot indicate a degree of certainty. 

. . Ancillary equipment includes all system components evaluated that are not SSTs. 

Table 2.:.5 summarizes the waste volumes between the storage compo:tients (SSTs, IMUSTs, vault 
tanks, and the evaporator vessels) and the non-storage components using the data presented in . 
Table 2-'3, As depicted in Table 2-5, after inte.t;iril stabilization only 8.1 percent of all the SST 
system waste will be in .liquid form~ The remaining 92 percent is in sludge or saltcake form; 

Table 2-5. Esfuru,lied Waste Inventory Summary by Design Function 
· (Post Interim Stabilization). . · 

Storage 2,584,000 · 99.58 31,596,000 99.95 31,887,000 · 99.92 
Components 
(Tanks and. 

· Vessels) · 

. Non°Storage 11,000 0.42 16,000 0.05 27,000 0.08 
Cortiponents · 

Total 2,595,000 100 31,612,000 100 31,914,000 100 

Note: Volume totals rounded to significant digits for purposes of illustration. The riuinber of significant digits 
sh~wil does not indicate a degree of certainty. 
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3.0 . SYSTEM DESCRIPTION DATABASE 

The SST system description provides data and info~on on the SST system components to 
support an engineering and compliance assessmeptnecessary for continued safe storage of tank 
fan:n waste. The system. descp.ptiori includes an estimate of the location, quantity, and 
composition of the waste material remaining· within the system. 

A database was created to manage the SST system description data. The database is composed 
of collected, calculated; estimated, and extrapoia~ data. The SST system is primarily described 
by tabulated data extracted from the database files. Brief descriptions are provided to darify and 
define table contents and to define assumptions and approaches to data collection and 
extrapolation: An overview description of the database :is provided in Appendix C with 
.stunmaryreports provided in Appendix B. 

. . 

The SST system description uses publicly available Hanford Site information to identify the 
• physical description; operating history; current.operating status; and estimated location, . . 
quantities, and compositions ofresidual waste material held in the SST system components. 
Where field data are not provided {e.g., for pits, and piping) engineering estimates are used to 
provide inventory volumes. The equipment de~igned for process waste handling (e.g., tanks, 
piping, tank v_aults, process cells, sumps) is inciudedin this system description for the evaporator 
facilities, pr~ess vaults, and miscellaneous support fc1cilities. 

Many sources of information were reviewed in the effort to collect accurate system description 
info~tion, and niany discrepancies between documents were observed. Extensive efforts to 
validate the data by resolving data conflicts were. beyond the scope of thi~ activity . . The 
identified primary sources of infonnation u·sed as the basis of conflict resolution are as follows: 

• Latest engineering documents (e.g~, drawings, studies) for the component being 
evaluated; . · · 

• Associated safety documentation (e.g., facility safety analysis reports, hazard analysis 
reports), 

• Radiological surveys, 

• Videotaped inspections of piping interiors, and 

• Engineering drawings used with information provided by the routing boa.rd 
(Drawings H-l4-104175 and H-14-104176), . 

The gaps in data, especially prevalent in the piping system, were accounted for using engineering 
estimation methods. Because the total waste volume in th~ piping system is a small percentage 
ofthe total waste contained within the;SS'f system, further data collection was not deemed 
beneficial. · 
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Although the inventory of a component or facility is often listed _as unknown, many of the source 
dpeuments provide an engineering analysis on the waste material inventory within :the 
comporierit or facility. This study foµnd that in the. few cases where additional data (e.g., 
radiological surveys) were available, the additional data appeared to corroborate the engineering 
· anaiyses . . Therefore, this report uses the engineering analysis inforniatfon pr9vided in the source 
documents for components that were inactive and isolated at the time the source documents were 
prepared. · · · · 

The waste inventories within seven !MUSTS are not known and there is insufficient information 
to provide an engi~eering estimate of their ~onte~ts. Assumptions attempting to bound the 
contents of these items have been made for comparison purposes orily as discussed.iP · 
Section. 2.0. ·. · · · 

( 
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4.0 DESCRIPTION OF THE SINGLE-SHELL TANK SYSTEM 

The following sections provide an overview of the SST system and describe the system 
components and status. 

4.1 OVERVIEW 

The Hanford Site (Figure 4-1) is an approximately 1,517 km2 (586 mi2) U.S. Department of 
Energy (DOE) installation occupying a semiarid region near-the Columbia River in south-central 
Washington State. In 1943 the U.S. Army <;;orps of Engineers selected the area to produce 
nuclear materials, primarily plutonium, in support of the World War II effort. Since that time, 
the area has been dedicated to the production of nuclear materials for national defense and · 
electricity, diverse research, and waste management activities. Hanford Site facilities, first built 
and run by the U.S. Atmy Corps of Engineers (Manhattan Project), have been operated by the . 
Atomic Energy Commission (1947fo 1974) and its successors, the Energy Research and . 
Development Admirtistration .(1974 to 1977) and DOE (1977 to present); 

lrni.diated fuel discharged from eight onsite weapons.a.production reactors and one dual-,purpose 
reactor was processed to ·recover uranium and plutonium. The processing resultedin the 
accumulation of a wide variety of radioactive and chemical waste. Since the 1940s, most of the 
Hanford Site nuclear defense waste, in teons of radioactivity, ,has been stored in underground 
storage tanks in the 200 Areas. . . . . 

All tanks and ancillary equipment and facilities ass()Ciated with the SSTs are located in the 
200 East and 200 West Areas. The 200 Areas are located 35 km (22 mi) from the nearest 
residential comri:mnity of Richland, Washington, and at least 8 km (5 mi) from the Columbia 
River. · 

This system description is applicable only to SST system components that were used to treat, 
store, or transfer waste as identified in Table 4-1. The groupings identified in Table 4-1 are 
consistent with the SST integrity evaluations and the development of leak detection and 
monitoring functions and requirements under the M.-23·series milestones. The components ate 
identified by function. The 100- and 200- series SSTs; IMUSTi;;, vault tanks, and evaporator 
vessels and tanb. provide w.aste .st~rage. The other SST components serve non-storage functions 
and provide a means to convey or transfer waste, contain leaks or spills. For example, pipes 
contain the waste during transfers and pits contain waste spilled odeaked froni piping . 
connectors. 

A complete list of the SSt system components considered·in this system description, including 
the storage tanks and ancillary systems, is provided in Appendix B, Table B-7. 
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The SST system includes the following: 

• 12 individual SST farms constructed between 194~ and 1964 that contain 133 large 
volume 100-series tanks (1.9 to 3.8 nilll.ion L [500,000 to 1 million gal]), 

. . . 

• 16 smaller volume 200-series tanks (210,000 L [55,000 gal]), and 

• Ancillary equipment associated with the tank farms. 

the ancillary equipment includes 24 IMUSTs; .6 vaults; 2 evaporators; and numerous at-tank 
pits; between-tank pits, · and pipelines that compose the waste transfer system. Also considered • 
are the ventilation building (24.l-A-431); the two GOndehser shielding buildings (241-SX-401 and . 
241-SX-402), the ion exchange column (241-AX-IX), and the in-tank solidification system . 

. (241-BY~ITSl). . . 
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Figure 4-1. Hanford Site Map . . 
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Table 4-1. Single-Sh~ll 'fan~ Component Groupings. 

Single.cshell tanks 100-series tanks Storage . Yes 
200-series tanks Storage Yes 

Miscellaneous tank In-tank equipment Other No 
systems in-tank equipment Instrumentation Other No 

Ventilation systems Other No 
· Ventilation: piping Other No 

Miscellaneous Inactive miscellaneous . Storage Yes 
underground storage .ta:Iiks underground storage tanks 

At-tank pits Heel pits Secondary Containment Yes 
Puriip pits • Secondary Containment · Yes 
Saltwell caisson Secondary Containment Yes 
Saltwell pits . Secondary Containment Yes 
Sluice pit;s Secondary Containment Yes 

Between-tank pits Diversion boxes Secondary Containm~nt Yes 
Flush pits Othet Yes 
Valve pits Secondary Containment Yes 

Transfer piping Inactive Piping Primary Conveyance Yes 

Miscellaneous structures Cesitini loadout facility PriIIlary Conveyance Yes 
Condenser shielding 
buildings Other Yes 
Controlbµildings Other No 
Evaporators (tanks) Storage Yes 
ln~tank solidification 
syteni Other Yes 
Ion exchange column . ·. · Other Yes 
Surveillance facilities Other No 
Vatilts (tanks) Storage .Yes 
. Ventilation structures Other Yes 

Utili.ties Electrical Other · No 
Compressed air Other No 
Raw water systems Other No 
S~nitary sewer Other No 

Sanitary water Other No 

Steam Other No 

The SSTs, IMUSTs, vault tanks, and evaporator vessels and tanks serve to provide storage of the 
waste. The other SST components provide conveyance or secondary containment. · 
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Most of the waste in the SSTs is in the form of sludge, salt cake, and pump able and 
· -_ no11pumpable liquids. Sludge. consists of the solids (i.e. , hydrous metal oxides) precipitated from 

the neutralization of acid waste before transfer to the SSTs. Salt cake is made up· of the various 
- salts formed from the evaporation of water from the waste. Pumpable liquid exists as 
supernatant andinte~titial liquid in the tanks. Non-pumpable liquid is that liquid that cannot be 
puniped from the tank using saltwell pumping ·systems. 

The SST waste is composed primarily of sodium hydroxide; sodium salts of nitrate, nitrite; 
carbonate, alm:ninate, arid phosphate; and minor constituents of hydrous oxides of aluminum, 
iron, and manganese. The raoioactive components are fission product tadiomiclides such as 
strontium:-90, cesium-137, and iodine..: 129 and actinide elements such as uranium, neptunium, 
plutonium, thorium; and americium; 

The SSTs primarily contain inorganic waste, although relatively small amounts of solvents were 
. added during fuel reprocessing. Water-soluble complexing agents and carboxylic acids were 

added in the B-Plant waste fractionation process. · · · 

The majority of the waste stored in SSTs was generated by the following chemical processing 
operations: · · · 

• Bismuth phosphate (BiP04), · 
• Reduction"'oxidation, 
• Plutonitmi:-uraniurri extraction, 
• Tributyl phosphate, and 
• B-Plant waste fractionation. 

. . 

Nonradioactive chemicals have been added to the tanks to enhance storage capabilities while 
varying amounts of waste and heat-producing radionuclides have been removed. Additionally, 
natural processes have caused settling, stratification, and s;egregation of waste components. 
Waste was also cascaded (allowed to gravity-flow from one .tank to another) through a series of 
interconnected tanks. Cooling of the waste and precipitation of radionuclides and solids 
occwred 'in each tank of the · cascade. · · · 

4.2 DESCRIPTION OF SYSTEM COMPONENTS AND STATUS 

The following sections provide descriptions and status ofthe SST components: SSTs, at-tank 
pits, between-tank pits, piping; IMUSTs, vaults, and miscellaneous structures. 

4.2.1 Single-Shell ·Tanks 

The function of an SST isto store m,ixedwaste. The SSTs, constructed between 1943 and 1964 
in groups of 4 to 18 tanks called forms, are located.in the 200 East and 20OWest Areas. SSTs 
were designed to contain waste within a reinforced-concrete shell with an internal liner 
(structurally independent from the reinforced concrete tank) of mild carbon steel covering the 
bottom and side walls. Earth cover over each tank provides shielding. Heat generated by 
radioactive decay is dissipated through the tank wall to the SutTOUllding soil. 
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The capacity of each 100-series SST varies from 210,000 L to 3.8 million L (55,000 to ' 
1 million gal). One hundred thirty-three of the SSTs· are 23 m (75 ft) iri diameter and 9 to 13 m 
(30 to 44 ft) high (at their highest points), with. nominal capacities of 1.9 million to 3.8 million L 
(500,000 to 1 million gal). Sixteen of the tanks are smaller units of a similar design, 6.1 m · 
(20 ft) in diameter arid7.77 m (25.5 ft) high with capacities of 210,000 L (55,000 gal). 
The smaller tanks are numbered in the 200.:.series. Cross-sectional views of various Hanford Site 
SSTs are presented in Figµre 4-2. A diagratn of a typical SST is provided in Figure 4-3. . 

. . . 

Sixty-seven of the SSTs are assumed to have leaked in the past. Of the 149 SSTs, 129 have had 
sufficient liquids removed to be class1fied as interim stabilized (including all but 2 of the 67 
assumed leakers). Per th~ consent decree (CT-99.:5Q76~EPS), interim stabilization refers to the 
removal arid transfer of pumpable liquids (i.e., the supernatant plus the amount ofititersµtial 
liquid capable of being pumped) fro1n SSTs to DSTs. A tank is considered interim stabilized if it . 
contains less than 190,000L (50;000 gal) of drainable jnterstitial liquids and less than 19,000 L 
(5,000 gal) of superriatanf (HNF-EP-0182). Interim stabilization is achieved by any of the 

· following methods: · 

• Jet pumping interstitial liquids until a flow rate of 0.1895 i.. (0.05 gal) per minute is 
. experienced · 

• Pumping the supernatant to the inandated level, or 

• Declaring a tank administratively stabilized if the stabilization criteria are met. 

All of the tanks have b~n either partially isolated (41 tanks) or modified to prevent intrusion 
· . (108 tanks) (HNF-EP-0182). Partially isolated. me~s physical efforts required for interim 

isolation are complete except for isolation of risers and:piping that is required for jet pumping or 
for other meth0ds of interim stabilization . . Intrusion prevention reflects the completion of a 
physical effort to minimize the intrusion of liquids .into ,the SSTs. 

Table 4-2 lists for each tankthe waste volumes and status of measures to prevent waste 
migration to the environment. · 
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Table 4 .. 2. Waste Volumes and Status of Measures to. Pre_vent_ Waste Migration to ~e Environment (7 sheets) 

241-A-101 Sound N Partial 1,000 819 (a) (a) (a) 589 3 380 

241-A-102 Sound y - Partial 1,000 38 2 9 11 2 0 36 I j 

241-A-103 AsmdUr y Complete 1,000 370 4 87 91 84 2 364 

241 -A-104 As1ndUr y Complete 1,000 28 0 0 4 ·o 28 0 

24f-A, J05 Asmd Llcr y Complete 1,000 37 0 0 0 0 37 0 

241-A;l06 S91md y Complete 1,000 79 0 9 9 1 50 29 

241 -AX-101 Soimd N Partial 1,000 662. (b) (b) (b) 444 3 295 ~ -
241-AX-102 AsmdUr y Complete 1,000 30 0 0 0 0 6 24 "'d 

I 
~ 

241-AX-103 Sound y Complete 1,000 108 0 22 22 10 8 100 Vt 

~ 
I 241-AX-104 AsmdU:r - y Complete 1,000 7 0 0 0 0 7 0 ~ 

.. 
I ._,_ id 241-B-101 AsmdLkT y Complete 530 109 0 20 20 16 28 81 ~ 

~ 
-241-B-102 Sound y_ Complete 530 32 4 7 11 4 -- 0 28 0 

241-B-103 AsmdLln- y Complete - 530 56 0 10 10 2 1 55 

241-B-104 S0tmd y Complete 530 374 0 45 45 41 309 65 

241-B-105 A~md Lier y Complete 530 290 0 20 20 16 28 262 
'. 

241-B-106 Sound y Complete 530 122 1 8 9 2 121 I 0 

241-B-107 AsmdU:r y Complete 530 161 0 23 23 18 86 · 75 

241-B-108 Sound y Complete 530 92 0 19 19 15: 27 65 

241-B-109 S01md y Complete 530 125 0 23 23 19 50 75 

241-B-110 A~mdLkr y Complete 530 245 1 27 28 23 244 0 

241-B-111 AsmdLlcr y Complete 530 242 1 23 24 20 241 I 0 

241-B-112 Asind Lkr y Complete 530 35 3 2 5 1 -15 17 

241 -Ba201 AsmdUr y Complete 55 - 30 0 5 5 0 30 0 

241-B~202 Sound y Complete 55 29 · 0 4 . . 4 0 29 0 



Table 4-2. Waste Volumes and Status of Measures. to Prevent Waste Migration to the Environment (7 sheets) 
_,_ _ . __ •,. . . .. . . . 

241-B-203 AsmdLkr y Complete 55 52 1 5 6 1 51 0 

241-B-204 AsmdLkr y Complete 55 51 1 5 6 1 50 0 

241-BX-101 AsmdLk.r . y Complete 530 48 0 4 4 0 48 0 

.. 241 -BX-102 'AsmdLkr y Complete 530 112: 0 0 0 () 112 0 

241-BX-103 Sound y Complete 530 73 11 4 15 11 62 0 

24i-BX-104 Sound y Complete 530 100 3 4 7 3 97 0 

241-BX-105 Sound y Complete 530 72 5 4 9 5 67 0 -~ 

241-BX-106 Sound y Complete 530 -38 0 4 4 0 38 0 ""d 
I -·. 241-BX~IO? Sound · y Complete 530 347 .. 0 37 • 37 33 . 347 0 LI\ 

0 
~ 

N j 241-BX7I08 ·Asmdl..kr y Complete 530 . 31 0 4 4 0 .31 0 w 
O\ · I . . !;:Cl · 24(-BX-109 · Sound y Complete 530 193 0 25 25 20 193" 0 0 . :c: 

241 -BX-110 AsmdLkr y · Complete 530 205 1. 35 36 31 65 139 0 

241 -BX-111 AsmdLkr y Complete 530 189 . 0 6 6 2 32 157 
. . 

241-BX-112 Sotmd y Complete 530 164 1 9 ,. 10 7 163 0 

241-BY-101 Sound y Complete 758 370 0 24 24 20 37 333 

241-BY-102 Sound y Prutial 758 277 0 40 . 40 33 0 277. 

241°BY-103 Asmdl..kr y . Partial• 758 416 0 58 58 53 9 407 

. 241 -BY-104 Sotmd y Complete 758 358 0 51 51 46 45 313 

241-BY-105 AsmdJ..lcr . N Partial 758 489 (c) (e) (c) 110 · 48 441 

241 -DY-106 Asmd Lier . N Partial 758 538 (cl) (d) (d) 183 84 460 

241-BY-107 Asmd Lkr · y Complete 758 272 0 42 42 37 15 257 

241 -BY-108 Asmd Lier y Complete 758 222 0 33 33 26 .40 182 

241-BYcl09 Sound y Partial 758 277 0 . . 37 37 32 / 24 . 253 

· 241-BY-110 Sound y Complete 758 366 0 20 20 , 15 43 323 



Table 4-2. Waste Volumes and Status of Measures. to Prevent Waste Migration- to the Environment (7 sheets) .. . .... . . . 

241-BY-111 So1illd y Complete 758 302 0 14 14 6 0 302 

241-BY-l 12 Sound y Complete· 758 286 . 0 24 24 12 0 284 

241 -C-101 AsmdUr y Complete 530 88 0 4 4 0 88 0 

241-C-102 Sound y. Complete 530 316 0 62 62 ss 316 0 

241-C-103 Sound N Partial . 530 202 77 S2 IW 81 12S 0 

241-C-104 Sound· · y Complete 530 259 0 29 29 2S 259 0 

241-C-105 Sound y Partial 530 132 0 10 10 6 132 0 ~ ~ -
241-C-106 Sound Partial 530 36 30 1. 31 27 6 0 1-'d 

I _,_. 
241-C-107 Sound y Complete 530 . 248 0 30 30 25 248 0 Vl 

~ 
N I 241-C-108 Sound y Complete 530 .66 0 4 4 0 66 0 w 
-..J 1 

241-Cl09 Complete . 
-~ 

Sound y 530 63 () 4 4 0 63 - 0 
~ 

241-C-110 Astrid Ur y Complete 530 178 1 37 38 30 177 0 0 

241-C-lll AsmdLkr y Comt>lete 530 57 0 4 .4 0 57 0 

241-C-112 Sound y Complete 530 104 0 6 . 6 1 104 0 

241-C-201 AsmdLkr y Complete . 55 1 0 0 0 0 1 0 

241-C-202 AsmdUr y Complete 5S 1 0 0 0 0 1 .. 0 

241-C-203 AsmdUr y Complete 5S 3 0 0 0 0 3 0 

241-C-204 . AsmdLkr y Complete 55 3 0 0 0 0 3 0 

241-S-101 Sound N Partial 758 425 0 84 84 80 123· 302 

241-S-102 Sound N Partial 158 492 (e) (e) (e) 146 105 387 

241-S-103 Sound y Partial 758 237 1 45 46 . 39 9 227 

241-S-104 AsmdLkr y Complete 758 288 1 49 49 45 132 156 

241-S-105 SoW!d. y Complete 758 406 0 42 42 33 2 404 

241-S-106 Sound y Pa.rti.11 758 455 0 26 26 18 0 455 



'.fable 4-2. Wast! Volumes and Status of Measure! to Prevent W~ste MigratioQ to the E~virorun~nt.(7 s,!teets) _ 

241-S-107 Sound N Partial · . 758 396 14 47 61 57 336 26 

241-S-108 Sound y Partial 758 550 , 0 - 4 4 0 5 545 -

241--S-109 Sound y Partial 758 533 0 16 16 12 13 520 

241-S-110 Sound y ·Partial · 758 389 . o 30 :'lo 27 96 293 

241--S-l 11 Sound - N Partial 758 · 473 (f) (f) (t) 178 98 ·· 337 

241-S-l 12 Sound N Partial 758 523 0 81 · 81 70 6 517 

241-SX-101 So~md N Partial 1,000 416 . (g) (g) (g) 99 () 416 
~ -

241-SX-102 Sound N Partial 1,000 513 (h) (h) (h) · 216 0 380 "'1:::1 
I 

1--' 

· 241~X-103 Sound N ·Partial . 1,000 507 (I) <n (I) 132 109 398 U\ 

~ 
N I 241-SX-io4 AsmdLkr y Partial · 1,000 446 0 48 48 39 136 3IO w 
00 

I 241-S.X-105 ~ Sound N Partial 1,000 484 (j) (j) (j) 141 65 419 (1) 

241-SX-106 Sound 
~ y Partial 1,000 397 0 37 37 31 0 397 0 

241-SX-107 AsmdLkr y Complete 1;000 ·95 0 7 7 3 79 16 

241-SX-108 AsmdLkr y Compiete 1,000 73 0 0 0 0 73 (I 

241-SX-109 AsmdLkr y Complete 1,000 241 0 0 0 0 58 183 

241-SX-110 . AsmdLkr y Complet.e 1,000 56 0 0 0 0 29 27 

-
241-SX-ll 1 Asmdllr y Complete 1,000 115 0 11 11 7 76 39 

241-SX-112 IAsmdLkr . y Complete 1,_000 75 0 6 6 2 56 19 

241 -SX-113 l¼mdLkr y Complete 1,000 - 19 0 0 0 0 19 I 0 

241-SX-114 .Asmd Lkr y Complete 1,000 157 0 30 30 26 42 115 

241-SX-115 AsmdLkr y Complete 1,000 4 0 0 0 0 4 () 

241-T-101 AsmdLkr y Partial 530 100 0 16 16 . 12 37 63 

241-T-102 Sound y Complete 530 32 13 3 16 13 19 0 

241-T-103 AsmdLkr y Complete 530 27 . 4 3 1 4 23 . 0 
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Table 4:.2. Waste Volumes and Status .of Measures to Prevent Waste_Migration to the Environment (7 sheets) 

241-T-104 Sound y Pa1tial 530 317 . 0 31 31 27 317 0 

241-T-105 Sound y . Complete 530 98 0 5 5 0 98 0 

241-T-106 AsmdLkr y Complete· 530 22 2. 0 0 0 22 0 

241'-T-107 AsmdLkr y Partial 530 173 0 34 34 28 173 0 

241 ,T-108 AsmdLkT y Complete 530 16 0 4 4 0 5 11 

241-T-109 AsrridLkT y Complete 530 62 .0 11 11 4 0 62 

241-T-110 Sound y Partial 530 369 1 48 48 43 314 55 ~ 
241-T-lll AsmdLlcr y Partial 530 447 0 38 38 35 447 0 '"O 

I -241-T-112 Sound y Complete . 530 67 7 4 11 7 60 0 Ul 

~ 
N 241-T-201 Sound y Complete 55 31 2 - 4 6 2 29 0 w 
\0 

~ 241-T-202 Sound · y Co,r,plete 55 21 0 3 3 0 21 0 -
~ 

241_-T-203 Sound y Complete 55 37 0 5 5 0 37 0 0 

241-T-204 Sound· . y Complete . 55 37 0 - 5 5 0 37 0 

241-TX-101 So1md y Complete 758 91 7 7 7 3 74 17 

241-TX-102 Sound y Complete . "758 217 0 27 27 16 2 215 

241-TX-103 Sound y Complete 758 145 0 18 18 11 . 0 145 

241-TX-104 Sound y Complete 758 69 3 9· 12 7 34 32 

241-TX-105 Asm_dLkr y Complete 758 576 0 25 25 14 8 568 

241-TX-106 Sound y Complete_ 758 348 0 37 37 30 5 341 

241-TX-107 . AsmdLlcr y Complete 758 30 0 7 7 0 0 30 

241-TX-108 Sound y Complete 758 . 129 0 8 8 6 123 

241-TX-109. Sound y Complete 758 363 0 . 6 6 2 363 0 

241-TX-110 AsmdLkr y 'Complete 758 467 0 14 . 14 10 37 430 

241-ri-111 Sound y Complete 758 365 0 10 10 6. 43 322 



Table 4-2. Waste Volumes· and Status of. Measures to Prevent Waste Migration to the Environment (7 sheets) 
• • • • • • • • • . • .. • • • • • • ' .• • • •••• ' • • . ••J • 

241-TX-112 Sound y Complete 758 634 0 26 26 ' 21 0 r 634 

241-TX-113 AsmclLkr y . Complete 
: 

758 639 0 . 18 18 14 93 546 · 

241-TX-114 AsmdLkr y Complete 758 532 0 17 17 11 4 528 

241-TX-115 AsmdLkr y Complete 758 554 0 25 25 15 8 546 

241-TX-116 AsmdLkr . y Complete 758 597 0 21 21 17 66 531 

241-TX-117 . AsmdLkr y ·complete 758 481 0 lQ 10 5 29 452 

241-TX-118 Sound y Complete · 758· 256 ·o 31 31 27 0 256 

~ 241-TY-101 AsmdLkr y Complete 758 118 0 2 . 2 0 72 46 I -241-TY-102 Sound y Complete 758 69 0 13 13 6 0 69 Vl 

~ 
w I 241-TY-103 AsmdLkr y Complete· 758 155 0 23 23 19 103 52 w 
0 

I 241-TY-104 ~ AsmdLkr y Complete .758 44 0 4 5 1 43 0 
:< 

241-TY-105 AsmdLlcr y Complete 758 231 0 12 12 IO 231 0 0 

241-TY-106 · AsrndLlcr y Complete 758 16 0 1 I . 0 16 0 

241-U~lOI AsmdLlcr y Complete 530 24 0 4 4 0 24 0 

241°U-102 Sound N Partial 530 275 (k) (k) (le) 93 37 238 

241-U,103 Sotmd y Partial 530 418 1 33 34 28 13 405 

241-U-104 Asmd Lkr y Complete 530 122 0 0 0 0 122 . 6· 

241-U-105 Sound y Partial 530 353 0 44 44 40 32 321 I \ 

241-U-106 Sound y Partial 530 171 2 36 38 31 0 170 

241-U-107 Sound N Partial 530 400 (I) (I) ()) 115 13 373 

241 -U-108 Sound N Partial 530 468 (m) (m) (rn) 124 29 415 

241-U-109 Sound N Partial 530 400· (n) (n) (n) 119 27 373 

24laU-UO AsmdLkr . y Pattiaf 530 176 0 16 16 1 176 0 

241-U-111 Sound N Partial 530 340 0 78 78 74 26 314 



Table 4~2. Waste Volumes ~4 Status of Measures. to Prevent Waste Migration. to the Environment (7 sheets) 
.... _ .. .. - . ,_._ .- .:-. ·.- · .. . ···· ..... .-.. ·- •. -- · . . .. ·. .· . . . . . . .. . . . . . . .. 

241-U-112 AsmdLkr y Complete 530 45 0 4 4 0 45 

241-U-201 Sound .y Complete 55 5 2 4 

241-U-202 Soond y Compiete 55 4 0 1 3 

241-U-203 Sound y Complete 55 4 0 3 

241-U-204 . Sound y Complete 55 4 0 3 

. Notes: 

Adapted from HNF,EP-0182, Rev 167 

Complete isoiation refers to the coinpletion of efforts required to minimize the addition ofliquids into a tank, process vault, sump, c;atch tank, or diversion box. 

Partial isolation refers to all measures for complete isolation except ftlat the risers and piping required for stabilization-have not been sealed. 

F-0otnotes · (a) A-101 Initlal estimated pumpable liquid volume: 588.S~gal. Fi11al volumes will be detennin~ at completio11, of In~im Stabilization. 

(b) AX-101 Initial estimated puinpable liquid vohmie: 444.0kgal: final volumes will be detmmined atcompletfon of In~ Stabilization. 

(c) BY-1Q5 Jn:itial estimated pumpable liquid volume: 109.9kgal. Final volumes will be c)etermined at completion of Interim Stabilization .. 

(d) BY-106. initial estimated pumpable liquid volume: 182.7kgal. . Flnal volumes_wili be de(emiined at completion of Interim Stabilization. 

( e) S-102 Initial estimated pumpable liquid volume: 145.SkgaL Final volumes will be determined at completion of Interim Stabilization. 

(f) S~llt Initial estimated plimpable liquid volume: 178.3kgal. F'uial voluines will be determined at completion of Interim Stabilization. 

(g) SX-101 Initial Clll:!~11;4 pµmpable liqui..d volµme: $19.0kgaL J~nal volumes will be determined at completion of Interim Stabilization. 

(h) SX-102 Initial estimated pumpable liquid volume: 216.0kgal. Final volumes will be determined at completion of Interim Stabilization. 

(i) SX-103. lniffal esfuii.ati:djiumpalile liq~1icf iiohune: 132.0kgal . . final volumes will be cletetrnined at completion of Intedm Stabilization. 

(j) · SX-105 Initial estimated puinpable liquid volume: 141.0kgal. F'mal volumes will be determined at completion of Interim Stabilization: . 

. <k) u~102 fiiitial est:imated pwnpilble liquid volunie: 93.0kgaL _Final volumes will be determined at completion of Interim Stabilization. 

(l)-'U-107- Initial estimated pumpable liquid volume: 115.0kgal. Final volumes will be determined at completion of Interim Stabilization. 

(m) U-108 Initial estimated pilmpable liquid volume: 124.0kgal. Final volumes will be determined at completion of Interim Stabilization. 

(n) U-109 Initial estimated pumpable li:quid volume: l19.4kgal. Final volwnes will be determined at completi()tl of Interim Stabilization. 

0 

0 

0 

0 

0 
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4.2~2 Inactive Miscellaneous Underground Storage Tanks 

·. IMUSTs typically come in three basic designs: direct-buried concrete, concrete tanks With a 
steel liner, and direct-buried steel. There are24 IMUSTs associated with the SST system. The 
capacity of.the IMUSTs ranges frolil 2~000 to 136,000 L (500 to 36,000 gal). Many of the 
IMUSTs were used as catch tanks and contain sludge and process materials (RPP-9645). . 
The following is a brief description of p~t uses of the IMUS Ts in relation. to the plutonil,llil ahd 
uranium separations and waste management activities in the 200 East and West Areas 
(WHC~EP-0.$61): . 

• · Settling solids before decanting and discharge of supernatant in cribs and reverse wells, 

• Neutralizing acidic process wastes before crib disposal, 

• Receiving and processing of SST waste for uranium recovery operations, 
. . . 

• Collecting waste that intruded into diversion boxes and transfer pipeline encasements and 
any leakage that occurred during waste transfer operations, 

• Storing hexone from the reduction-oxidation process (S Plant), 

• Receiving flush and decontamination solutions, 

. • Diverting flow streams, and 

• Waste handling and process experimentation . . · 
. . 

The current status of the IMUSTs relative to interim stabilization and interim isolation is listed in 
Table 4-3. Interim stabilized typically means that.all liquids economically and technically . 

,practical to remove have been removed such that no more than 1,510 :L (400 gal) or a .10-cm 
(4-in.) heel remains (either at tank bottom or sludge-to-superna~t interface). An interim 
isolated tank is defllied as a having been interim stabilized and isolated from facilities by seafuig 
all, inlet and outlet connections to the tanks. However, if the tank liquid cannot be i:ransported by 
tanker truck due to transport regulatio~s, up to 5,000 gallons of liquid may remain in the IM.UST 
and meet .the interim stabilization definition provided in the . Tank Farm Facility Interim 
Stabilization Evaluation, HNF-IP-0842, Voluine IV, Section 4.1., Rev1sion 3d. 

As a result of the processes of isolation and interim stabilization, most monitoring systems have 
been removed. Two. IMiJSJ's .(240-S-302 and 241-TX-302B) are currently l;>eing monitored 
daily for liquids through the use of an ENRAF1 gauge and a manual tape (RPP-9645). ' 

The SST system component list identifies 29 IMUSTs; three of these tanks are RCRA 
p8$t-practice unit$ as described in Section 4.2.8.3. Two of the tanks are associated with the 
23i-W-151 vault and are addressed with the vault tanks in Section 4.2.3. · 

1 ENRAF is.a tract.em.ark of the ENRAF Corporation, Houston, Texas. 
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Table 4-3~ Inactive Miscellaneous Underground Storage Tanks. 

241-AX-151-CT Catch tank il,000 . U.nkilowrt 2,946 · Unknown Unknown IS&ST 

241-B-301B Catcfr tank 36,000 21,660 590 22,2.50 3 IS &St 
(aka 241-B:301) 

241-Bs302B Catch tank 17,684 690 4,240 4,930 26 IS&St 

241-BX-302.A Catc4 tank 17,684 835 0 835 0 IS&ST 

241-BX-302B Catthtailk 11,389 950 94 1,044 1 IS &ST 

241~BX-302C Catch tank 11,378 635 228 863 3 . IS&ST 
- .. 

216-BY-201 Settling tank 1t220 Unknown Unknown Unknown Unknown ST 

241-BY-ITS2-Tarik 2 Catctrtank . 2,742 Unknown Unknown 
.. 

Unknown Unknown ST 

241-C-301 Catch tank 36,000 9,016 1,470 10,486 7.5 IS&ST 
(aka 24i-C-301C) 

241-ER-311A · Catch tank 27,700 Unknown Unknown"' Unknown* Unknown* Euq>ty; 
* . abandoned, in 

place 1954 

240-S-302 . Catch tank . 17,684 · 2,276 0 2,276 Unknown IS & ST Leaker 

241-S-302B' Catch tank 14,314 0 0 0 0 IS&ST 

241-SX-302 Catch tank 17,684 1,050 305 1,355 2,25 IS&ST 
(aka 241-SX~304) 

241-T-301:B Catch tank 36,000 21~658 588 22,246 3 IS&ST 
(aka·i4l-T-301) 

. 242-T-J 35 Storage tank 830 Unknown Unknown Unknqwn Unknpwn Unknown 

242-TA-Rl Receiver .tank 4,200 Unknown Unknown Unknown Unknown Unknown 

241-TX-302A <;:atch tank 17,(>84 2,450 30 2,480 ,0.1 IS&ST 

24.1-TX-302B Catch Tank 17;684 Unknown Unknown 1,320 Unknown IS &ST 

241-TX-302BR Catch tank 12,000 1,090 50 1,140 Unknown IS&ST 

241-TX-302XB Catch tank 14,314 108 245 353 , 3.5 .IS &St 
(aka 241-TX-302X) 

241-TY~302A Catch tank · 17,684 450 0 450 0 IS&ST 

241-TY-302B Catch tank 14,314 0 0 0 0 IS&ST 

200-W-7 Catch tank 550 Unknown Unknown · Unknown Unknown Unknown 
. (aka 243-S-TK-J; 

aka:246-L) -

241-Z-8 Settling tank 15,435 500· 0 500 0 IS& ST 

Notes: IS: Isolated 

ST: Interim Stabilized 

* Conflicting inform$on exists for 241-ER-311A. Although it was abandoned in 1954, no definitive records state 
if any sludge or residual remains. Some sources claim the tank is empty. 
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4.2.3 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 transfer fo other 
system components. Table 4-4 prov1des a summary of the tanK capacities and waste volumes 
existing in the vault 4inks . . 

Table 4.-4. Vault Tank J?ata. 
-~·r.:•"rfiiffi:"15'"11ff"''"'"'llif;! 'f'fl{jfi",: •u:,~·~~!'Pf.l~lj1;•'l'r:!'::1:':'J'"'''":!ll·'. !"i·"·"' 'I' J:m::IB!ii'""~fp1;;i•1;r:r,"if:'fiif"!lif"'"' ~Jli;'~ .. 1n'r.•s•r,·•,11 Tut-: ·~uJ. ;i; ~ ::r.~Jill!1!i ;1tL rn:. !i~fil!i~r.#:m!;:l.·~jt-;~·;:icl"~"'!·11f~!.~1U?1Zit ,.'l';~~·~ ,·rr1.n1::1· t~t .~!!f-4i¾Ef!if.>J '• 1 f;. C;Y r'r r · .. ~} ,!l!l!!k.:!t t!llil.rJil£!! 1liID~ f~~:w.;,1·:fil!r-:!."?.~~}JJ:rJ.J..h1t1{ilit!!5Jbiifil:~t,:P.tf !!:i~~~!a T.rtt,!]!!":.1r .. :lltifilt~~lli!hw.; lli ru\'ttrnr+ ~ n0/1-..,,,f' ."'ll'"'"'"m"::J!•w l:"'!J''"'fl'l!i;lf,i! 'H'"'"W"''"'>!N!'":J:s';;!'''rllii!f lli''''';! r~c'"~'~Ttt"/''l):!T"''J;:"''"' f'"l"'"lr .•• , . .,,., "' i;ir;-.~ du~ iiili ufdfi t rtli! tl:W:~~* ifil~ ;ftl!lt ·:rffJ 'l~,c!J.~t!Llt~ufililli~~~~At~ ~1;,~: .. ~c~~ ~.ti:C\:I?? iE~~lt J~ !, ~ ~1t~~hil ;J~i;L:r11JiJ~ 

244-ARvault 
Cell. 1 244-AR-001 43,000 1,200 100 1,300 

. Cell 2 244-AR-002 43,000 12,100 400 12,500 
Celi 3 244-AR~003 4,700 1,950 50 2,000 

Cell3 244-,AR-004 4,700 200 50 . 250 

244: BXR vault 
Cell I 244-BXR-O0i. 50,000 0 7,215 7,215 
Cell2 244-BXR-002 15,000 380 1,805 2,185 
.Ce113 . 2.W.:BXR-003 15,000 356 1,449 1,805 
Cell4 244-BXR-011 50,000 98 7,020 7,118 

2UC,Rvau1t 
Cell I 244-CR-001 40,000 * * 2,000 
Cell2 244-CR-002 15,000 * * 1,500 
Cell 3 244-CR-003 · 15,000 4,000 0 4,000 
Cell4 244-CR-011 40,000 21,000 14,683 35,683 

244-txR vault 
Cell I 244- tx:R -()01 ' 50,000 49 2,291 2,340 
Cell 2 244- TXR -()02 15,000 0 2,945 2,945 
Cell 3 244- TXR -003 15,000 0 6,460 6,460 

. 244-UR vault 
, 

Cell 1 244-UR-001 50,000 390 1,872 · 2,262 
Cell2 244-UR-002 15,000 570 2;304 2,'874 
Cell3 244-U:R.-003 15,000 0 1,568 1,568 
Cell4 244-UR~004 8,230 0 0 0 

231-W-151'. 
; 

Cell 1 231-W-151-001 4,000 1,430 0 1,430 

Cell 1 231-W-151-002 950 950 10 960** 

Known Waste Volume Total 44,700 50,200 98,400 

Notes: 
• Denotes unknown volti.I}les 
** HNF-1566 identifies a volume in excess of t1;ie capacity of the tank. 

So~ces; HNF-1566, RPP-5635, RPP-6029, WHC~SD-EN-ES-040, WIDS 

A review of the Waste- Information Data S yste;m (WIDS) indicates that some of the tanks in the 
yaults overflowed. Table 4-5 contains the rtumqer of ceiis .by vault, the waste contents; and other 
details deemed pertinent to the vault analysis. ·· · 
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Table 4-5. Vault Cell Data. 
'~IIID~~~w~mri:;:mrn~;~%.1wi1:·~01t1:1:Wmr:m~m~:r -~»,,iJlllrr,1t~illijJ,!~ii:\J.~l~f:llfM.1lilf~~~'.5~'lf~11rtthllllllk'W'!i!1ilJ14v!!1lilll t; If • r:•r.•~••t , N mlfu ) .. : ,:: el' ,, ... iTh~rs~t ,,' ~ 'li ,1tH:f1: )- fjH~f 1~1~r '1e) !1n1:.i~i~v. m!illiW 
J!~! .u !li 1i~ ~ ,,:1~11 r:i!ill L11~1n!W.t:1.~J!.tJ!ti~&i~t11:1!u,1u .. .!t.1~tl!1L'!b ill ~.nm ~ .r~t~t-!:!,'•:t!!:15~::~ ~ 

: .··~JJ;J&lt:~iill\1,v11:~1111,~1ffli;i,,r1ifflil1~~r!ii~1ll . 'N~n•r-lJ'fiffil1ll']~\IF.h :.,.!,, 1:!:'•'· 'j h~1~, 1~U;!iiJ!;J ·· ·=· ' ,j,,;;!,,,.-1 ~ .,· !~~Hi rtlji-~-:·;ct:.i¼i!jl'f11,lffit""m· 
·u .'.~U ~rn m,~!ilij}u1 ~!j! !~~i:l~'l~i~iil1ii:ffir:,Jrn ii!!uU[Y~ IJ~H;~~a~~~;!,'.: 1:1m ~ .. Jfm,lffiltdit~ ,}tfli~/~iiri:ft f~. 

244-AR vault 
Cell I 21 21 32.75 0 0 0 
Cell2 21 21 32.75 0 0 0 
Cell 3 32 12 21 3,000 0 3,000 

. 

244-BXR vault 
Cell 1 26 22 29.5 12 0 12 
Cell2 20 16 19.5 250 33 283 
Cell3 20 16 19.5 616 7,690 8,306 
Cel14 26 22 29.5 0 4,200 4,200 

244-CR vault 
Cell 1 26 22 29.5 1,000 0 · 1,000 
Cell ;2 20 16 19.5 1,000 0 1,000 
Cell 3 20 16 19.5 400 0 400 

. Cell 4 26 22 29.5 1,000 0 1,000 

244-TXR vault 
Cell l 26 22 29.5 5 4 9 
Cell 2 20 16 19.5 15 0 15 

. Cell 3 20 16 19.5 3 20 23 

244-~ vault 
Cell 1 26 22 29.5 3,570 260 3,830 
Cell 2 20 16 19.5 1,140* 30 1,170 

' Cell 3 20 16 19.5 3,700* 2,300 6,000 
Cell4 14 16 19.5 0 0 0 

231-W-151 vault 

Cell 1 15 15 16.5 ** ** ** 
All Vault Total 15,700 14,500 30,300 

Notes: 

* 'WHC-SD-EN-ES-040 shows these two cells with an upper and lower estimate. The lower 
estimate is O for both cells. The uppir estimate is listed in this ~le. · 

** Data are not available regarding the: quantity of waste. 

Sources: Wms, RPN5029, RPP-5635, WHCSD-EN-ES-040 

• 244-AR Vault -The 244-AR vault is located north .West of the A tank farm in the 
200 East Area. The vault was designed to receive, treat and transfer Plutonium-Uranium 
Extraction (PUREX) Plant tank farmsludges •to B-Plant for fission product removal; · 
provide interim storage for the PUREX Plant acid waste feed to B-Plant; and receive and 
distribute the neutralized high-level waste from B•J;>lant. The 244-AR vault is planned to 
be interim stabilized by September 30, 2003. · 
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The 244-AR vault and its contents are briefly described here; a detailed description 
including waste characteristics.is provided in 244-AR Vault Interim StabiUzation Project 
Plan (RPP-5635): The facility contains approximately 72,100 L (19;050 gal) of 
radioactive waste; the majority of which is expected to be water from irttrusjon of 
precipitation and drainage from a failed sanitary water li.n¢. Of the total volume, 
60,750 L (16,050 gal) is contained in the 4 waste process tanks and 11,300 L (3,000 gal) 
is in the concrete cells housing the: tanks. Each cell contains a sutilp with an overflow . 
connection to an adjacent cell. The facility and tank ventilation systems are not · 
functional (RPP-9645)~ 

The 244-AR vault has three process cells. Cell I has a 162,800 L (43,000 gal) flat . 
bottom s~nless steel tank (244-AR-001). It was the primary storage tank for neutralized 
current acid waste (high-level first-cycle sot.vent extraction waste from the PUREX. 
Plant) '.. Uris tank contains approximately380 L (100 gal) of residual sludge from past 
transfers and contains apprownately 4,500 L (1,200 gal) of liquid that is believ~ to be · 
water from past transfer lin~ flushes. · 

Cell 2 has a 162,800 l, (4'.3,000 gal) flat bottom stainless steel tank (244-AR-002). 
This tank 9ontains .approximately 1,520 L (400 gal)of residual sludge from 241-AX-104; 
7,570 L (2,000" gal) of supemate; and 38,200.L (10,100 gal) of water transferred from 
tank 244-AR-004 and past transfer .line flushes. 

Cell 3 has two sloped-bottom sWoless steeltanks (244-AR-003 and 244-AR--004). Tank 
· 244-AR-003 contain$ approximately 190 L (50 gal) of residual sludge from past transfers 
and 7,380 L (1,950 gal) of water from the cell sump and past transfer line flushes. Tank 
244-AR-004 contains approximately 190 L (50 gal) of residualsl1.1dge from tank 
241-AX-104 and .other transfers and.760 L (200 gal) of supeinate heel: The cell 3 sump · 
contains approximately 11,300 L (3,000, gal) of liquid that is believed to be drainage from 
a failed sanitary water line. None of the tanks. in ·the 244-AR vault is monitored 
(RPP-9645). . . . · 

• 244-BXR Vault-The 244-BXR vault is a b<?low-grade facility that contains four vertical 
tanks with dished bottoms and heads, each in its ow_n cell and with its own 170 L ( 45 gal) 
sump. All of the sumps contain waste from what appears to be spillage from the vault 
tanks (WHC-SD-'EN-ES-040) . . 

The BXR vault was operated from 1951 to 1957 and was utilized in the Uranium 
Recovery Program. The ,BXR. vault was isolated in 1985._ Isolation inclu4ed cutting and 
capping pipes and ducts, sealing a conduit trench, and installing a weather cover over the 
vault at grade level. 

Tank 244-BXR-001 is constructed of carbon steel, the oth~r three tanks are constructed of 
stainless steel. Tanks 244-BXR-001 and 244:--BXR-011 have capacities of 189,300 L 
(5o;ooo gal); tanks 244-BXR.~002 and 244-BXR-003 have capacities of 56,800 L 
(15,000 gal) (HNF-2503). This is an inactive facility and is not monitored (RPP-9645). 
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Tank 244-BXR-001 ,received metal waste slurry from the BX and BY farms: Tanks 
244-BXR-002 and 244,.,BXR-003 were us~d as blend tanks, mixipg slurry waste.from 
244-BXR.:001 with nitric acid. T~ 244-BXR-011 received waste from.Tanks 
244:.BXR-002 and-003 and was used as a pump tank. Tanks 244-BXR.-001, -002, and 

. -003 were sampled in 1984; tank 244-BXR~0li was sampled in 1978. 

• 244-CR Vault-The 244-CR vault, constructed in 1952, is an inactive facility that 
functioned as a lag storage and transfer station from various waste streams including 
liquid discharge from Hot Semiworks (200 E-41) a,nd fission product 'crudes' being 
transported between the PUREX Plant and B-Plant. The facility also provided lag 

. storage for PUREX acidified sludge in transit to the 244-AR vault and has been used for 
routing waste transfers from the C tank farm to the DSTs. The 244-CR Va.ult is planned 
to be interim stabilized by September 30, 2004 (Performance Incentive ORP-08). · 

The 244-CR vault and its contents are briefly described here; a detailed description 
including waste characteristics is provided in 244-CR Vault Interim Stabilization Project 
Plan {RPP-6029). The facility contains approximately 176,300 L (46,600 ·gal) of 
radioactive waste. Of the total volume, 164,000L (43;'.200 gal) is contained in the four 
waste process tanks and 13,000 L (3,400 gal) is in the concrete cells housing the tanks. 
Eachtankis in its own cell and each cell .contains a sump with an overhead pllinp pit 

. The 244-CR vault has four process cells. Cell 1 has a 151,450 L (40,000 gal) carbon 
· steel tank (244-CR-OO 1) that was a slurry accumulation tank. This tarik contains 

approximately 7,600 L (2,000 gal) of waste from C farm tariks. The cell 1 sump is 
assumed to contain 3,800 L (1,006 gal) of liquid from precipitation runoff 

Cell 2 has a 56,800 L (15,000 gal) st~ess steel tank (244-CR-002) that was used as an 
acid iligestion tank. Nitric acid was mixed with sludge waste from tank 244-CR-00 1; 
resulting in a slurry known as PUREX acidified sludge. This tank contains . 
approximately: 5,700 L (1,500 gal) of this slurry. The cell 2 sump is assumed to contain 

. 3,800 L (1,000 gal) of liquid from precipitation runoff. 

Cell 3 has a 56,800 L (15,000 gal) stainless steel tank (244-CR-003) that was originally 
used for acid digestion iii the uranium recovery process arid later used as a saltwell 
receiver tank. Tank 244-CR-003 contains approximately 15,000 L (4,000 gal) waste 
including PUREX acid sludge and sludge from Hot Semiworks tank 241-CX-70, · 
supemate from the C farm tanks. Thecell 3 sump is assumed to contain.1;500 L 
( 400 gal) of liquid from precipitation runoff. 

Cell 4 has a 151,000 L (40,000 gal) stainless steel tame (:244-CR-011). This tank contains 
approximately 80,000 L (21,000 gal) of supemate from the Hot Semiworks tank 
241-CX-70 with. the remainirig inventory expected to be precipitation runoff pumped to 
the tanks from drainage sumps in the Hot Semiworks and 244-CR.vault facilities. There 
are 55,600 L (14,700 gal) of solids also pre~ent ih the tank. The cell 4 sumpis assumed 
to,contain 3,800 L (1,000 gal) of liquid froni precipitation runoff. 
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All abovegrade portions of the facility including steam and air supply lines hav~ been 
removed. Taruc 244-CR-003 liquid level is currently monitored daily with a manual tape. · 
None of the other tanks in the vault complex are monitored (RPP-9645). · 

• 244_.TXRV ault - the 244-TXR vault contains three vertical tanks With dished bottoms 
and heads1 each in its own cell and with its own 170 L ( 45 gal) sump. the vault was in 
service from 1951 to 1956 rece~ving waste from tanks in T and TX fa.rms. The vault was 
taken out of service in 1957, and it was isolated and interim stabilized in 1984; Tank 
244-TXR--001 is constructed of carbon Steel and has a capacity of 200,000 L (50,000 gal). 
Currently a total of 8,900 L (2,340 gal) of waste reside in the tank; 190 L (49 gal) of 
liquid and 8,700 L (2,300 gal) of solids. The other two tanks (244-TXR-002 and 
244-TXR.~003) are constructed of stainless steel and have capacities of 57,000 L 
(15,000 gal); Both of mese tanks have no known liquid volume. 244-TXR-002 GOiltains 
n,ooo L (2})00 gal) of solids, and 244-TXR-003 contains 25,000 L (6,500 gal} of solids. 
This is ari inactive facility and is not monitored (RPP-9645). 

Tank 244-TXR-001 received metal waste slurry from the T and TX tank farms. Tanks 
. 244-TXR-002 and 244-TXR-003 were used as blend tanks, mixing slutty waste from 
. 244""1XR-00.1 with nitric acid.. Tank 244-r XR-001, was sampled in 1984 and tank 
244, TXR-:00.2 was sampled in 1975. No sampling information is available for 
244-TXR-003. 

• 244-UR Vault -The 244-UR vault contains four vertical tanks with dished bottoms and 
· heads: each in its own cell. · The vault was in service from 1952 to 1957 and supported 
the tJranil,lm.Recovery Project. The vault underwent.interim stabilization m 1985. 
Except for cell 4, each cell has al 70L (45 gal) capacity sump, Tank 244-UR-001 is 
constructed of carbon steel and has a capacity of 200,000 L (50,000 gal). Tanks 

· 244-UR-092 and 244-UR-003 are construct~ of stalnless steel arid have capacities of 
57,000 L (15,000 gal). 244-UR-004 is constructed of stainless steel arid has a capacity of 
31 ,200 L (8,230 gal). . . . 

Tank 244-UR-001 received neutralized metal waste slurry (bismuth-phosphate process) 
· from tanks U-101, 102,.103, and 107. It is known to contain 1,500 L (390 gal) of liquid 
and 7,080 L (1,870 gal) of sludge. Tanks 244-UR-002 and 244-UR-003 were used as 
blend ·tanks, mixing slurry waste from<Z44~0R-001 with nitric acid . . Tank 244-UR-002 
contains 2,200 L (570 gal) of liquid and 8,700 L (2,304 gal) of solid waste. Tank 
244-UR-004 provided storage f9r 60% nitric acid. It does not contain any mixed waste. 

• 231-W-151 Vault - The 231..:W-151 vault was used to rec.eive waste from 75 floor drains 
. in the 231 ~z building. Two tanks ar~ contained:within this single-celled vault. Tank 
231~W-151-001 has a capacity of 15~000 L (4,000 gal) and currently is known to have 
5,400 L (1,430 gal) of liquid remainirig in the tank. Tank 231-W-151-002 has a capacity 
of 3,600 L (950 gal) with roughly 1 percent of that volume attributable to solids and the 
remaining 99 percent associated with supernatant. No treatment activities are known to 
have occurred within the two tapks. · 
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4.2.4 At-'tank Pits 

Pumps, monitoring equipment, and transfer systems are typically contained in below-grade 
concrete enclosures with removable reinforced concrete cover blocks. The type and nllniber of 
pits associated w~th ssTs depend on the type of waste stored and .the function of the SST. . 
Therefo;re, not all tanks have all of ~e types of pits list'ed here. The pits located above the 
100-series and 200-series t:ahks are collectively referred to as at-tank pits and include pump pits, 
sluice pits, heel pits, distribution pits, and saltwell caissons. These pits typically have a.floor 
drain that drains directly ·back to the SST it :services. The at,.tank pits serve to collect spills or 
leaks from th~ equipment within the pit .and, though contaminated, by design and practice th'e at-
tank pits do not pro,vide a storage function. · 

The rduting board drawings (H-14-104175, and H.:14-104176) document the current system 
configuration and were the primary source of infom~.ation for the status of pit isolation (isolated 
and weather sealed) and status of the pit drains ( open or closed). An assumed flood depth of 
either (l)the depth of outgoing transfer lines or (2) half the depth of the pit where no outgoing 
transfer lines exist, was calculated to account for potential past spills and used to derive the 
extent Of the contamii1ated surfaces ~ithin an at-tank pit. Table 4-6 snmma:ci7.ieS the number of 
at-tank pits and ·the associated surface areas. 

Table 4-6. At-Tank J:>its Contaminated Surface Area Summary 

.. 

~ppit li4 -21,200 
,, 

Sluice pit 74 14,500 · 

Heel pit .. 25 2,100 . 

Distributi,.on pit 14 1,300 

Sltltwell caissons 18 700 

Totals 245 39,800 
' 

4.2.5 . Between-Tank Pits 

The pits between the tanks and between .the tank farms provide for flexible connection to the 
pipeline network that allow~ waste to be transferred between tanks in the SST system. 
the betweeri-tai;t.k pits include diversion boxes, valve pits, arid flush pits. The v~ve pits and 
diversion boxes were designed to collect &pills or leaks froin the.piping components within the 
boundaries of the pit$ (e.g., jll.tl;lpers, valves). Also, piping encasements w~re designed to drain 
back into the valve pits and diversion boxes. The collected liquids drained from the pit into a 
connected.catch tank. Spray nozzles in the pits. provide a tp.eans to flush "these components after 
transfer operations. Although the pits are contaminated ,with tank waste,. by design and practice, 
the pits do not 'provide a storage function. 
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The primary sources of information and the assumed flood depth for contaminated smface area 
calculations are the same as described for the at-tank pits. By design, the flush pit should not 
have received waste, and is not included in the.calculation for contaminated surface area of the . 
pits. Table 4~ 7. summarizes the quantity and assumed contaminated surface .area of the . 
between-tank pits. · 

Table 4-7. Between-Tank Pits Contaminated Surface Area Suri:uilal'y . . . . . . . . . . . . . . . . 

Diversion box 59 17,100 · 

Valve pit 17 1,900 

Flush pit 1 * 
Totals i 77 19,000 

Note: * Flush pit did not contact mixed waste, therefore there is no contaminated smface area. 

Diversion Boxes .. Diversion boxes. are below~grade, reinforced concrete structures that provide a 
flexjble n1et:I:iod of directing liquid waste from a process facility or tank to another process 
facility or tank. · The top of the diversion boi: is a concrete cover block that usually extends 
above grade. The cover blocks vary in thickness from box to box. Some diversion boxes are 
lined with steel. Transfer lines terminate at a nozzle in the wall or floor of the diversion box. 
Transfer lineS are connected in the diversion box by installing. a jumper between the connecting 
nozzles. Diversion boxes contain drain lines connected to catch tanks that together serve to 
collect any waste leakage from the jumper co:ilnections. · Oiversiori boxes also provide 
contairunent for leaks in encased waste transfer lines, which drain back to the diversion boxes 
through the encasement. 

Valve Pits. Valve pits are a form of a diversion box and are located below ground. They are 
reinforced concrete structures that contain valve and jumper assemblies to route the liquid waste 
through ·the connected pipelines within a tank farm. Heavy, thick, gtade'-level blocks cover each 
of the valve pits. When several tanks are undergoing simultaneous pumping to a single receiver 
tank, the fiow is routed to a valve pit. fa the valve pit, the transfer lines:ofthe ·sendirig tank are 
manifolded to the receiver tank line by means of a series of valves andjumper connections. 
Two- and thtee~way valves are built.into each tjgid jtimper assembly to divert the flow in the 
required drrection. Waste also can be routed thi;oilgh the valve pit with stairiless steel fle:x. 
jumpers. Each valve pit is equipped with leak detection that is interlocked to shrit down, punips . 

. Each valve pit also has a flush line connected to a flush pit or a drain line connect~ to an 
underground catch tank. · · 

Flush Pits. The components for pipeline flushing and decontamination qperations are located in 
flush pits. In~]jne bacl~ flow preventers protect the flush pit system from mixed waste back-
flowing into the flushing system. · 
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4.2.6 Piping 

An exte11sive network of transfer lines connects the various components of the tank fanns. 
The transfer lines were designed to convey wastes. A diagram of a typical transfer system is 
provided in Figure 4-4. The piping network conveyed a variety of process wastes, typically in a 
slurry form. Some lines were installed for s~ific purposes (e.g., drain lines, saltwell liries) 

. wliiie others were used for general transfers between facilities in the 200 Areas. Only five cases 
of plugged transfer liries are documented in the SST system, In most cases, f.lushirtg procedures 
were followed to prevent the build-up of residuals inside the piping. · 

The analysis perlortned for this SST system description identified pipes connected to SST 
· components and allocated half the length to that particular component based on the routing 
boards (Il-14-104175; H-14-104176). The .transfer lines associated solely with the SST system 
have been estimated at approximately 154 kni (96. mi) +/-30%. This includes approximately 
1,400 different lines ranging in size froin 5.1 to i5.2 cm (2 to 6 in.) in diameter. The average 
diameter of the transferJines has been modeled at.7.6 cm (3 in.). AppendixD details the 
. metho<:lology for the piping extrapolation for the SST system. · 

The construction specifications and hydraulic profiles for the piping system indicate the lines 
generally were sloped to allo:w self-drainage (Drawings H-2-44502 and H-2-44512). If a low 
point in a pipe exists, typically a low-point drain fe¢ds from there into a tank. Most lines are out 
of service. The transfer pipelines were contaminated through use (cfuect contact with tank 

. waste), but estimates indicate that they do notcontain significant volumes of waste. 
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4.2. 7 · 'Evaporators 

Ev::tporators were designed to reduce the volume of radioactive liquid waste by evaporation of 
water tci produce a concentrated salt solution. Both SST system evaporators.,.the 242-S 
Evaporatqr and the 242~T Evaporator, have been in a shutdown/standby mode since the 1980s 
with no anticipated use for future missions. · 

• 242-S Evaporator-The 242-S Evaporator is located in the 200 West Area and began 
operations in November 1973. It was shutdown November 1980. In 1981, the 
242-S Evaporator was placed in shutdown/standby Condition II that included flushing 
and removal of radioactive liquids from the facility. The facility was upgraded to allow · 
the c_ontents of the evapotatot vessel to be pumped to a DST in case of shutdown dµrjng . 
operations. These upgrades were dolie in anticipation of additional requirements in 1984 
forwaste concentration capabilities. ·. The 242-S Evaporator was placed in · 
standby/shutdown Condition DI in 1985. 

The following vessels were drained and flushed following the facility shutdown in _ 1981 
(HNF-2503): 

- E-C-: 1, primary condenser 
E-C-2, inter condenser 

- .E-A-1, reboiler 
E-C-3, after condenser 
TK...:c~lb3; flow measurement tank 

- DU-C-1, deentrainment unit. 

The status of the remaini.ng vessels is as follows (HNF-2503): 
. . 

- C-A4, Vapor/Liquid Separator (134,790L [35,600 gal])-Contains a residual 
liquid of 7.6 to 10.2 cm (3 to 4in;); the liqu1d is believed to be undrajned"liquid 
from the flushing operation. . . . . 

TK-C-100, Condensate Catch Tank (67,400 L [17,8.00 gal])- Contains 
30,290 L to 34,100 L{8,000to 9,000 gal) of residual waste. The amount of 
sludge is unknown; last used in 1_985. for the Ul/U2 groundwater treatment 
campaign. 

- IX-D-1, ]on Exchange Column - The column originally contru.ned zeolite;· art 

organic resin was added to support the Ul/U2 groundwater campaign· after which 
the column was regenerated with sodium hydroxtde and the column was filled 
with water. 

- . TK-E-101, Eluent Tank- The tank is empty; previously contained sodium 
nitrate' and later contained sodium hydroxide for ion exchange column 
regeneration. 
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,... TK-E-102, Anti-Foam Tank-This tank was sampled in 1997; contains residual -
amount of sodium bicarbonate. 

- TK.:.E-104; Decontamination Tank-This tank was sampled in 1997; contains a 
minimum heel of rusty water. 

- TK-302.,C, Lag Storage Tank - This tank has been emptied and cleaned for use 
as a raw .water storage and chemical addition tank. 

- Pump Room Floor Sump - This sump contains an undetermined amount of floor 
drainage from the hot side of the facility. · 

• 242-T Evaporator - The 242-T Evaporator was orig1nally constructed in the early 1950s 
as a prototype to reclaim storage capacity in existing underground waste storage t~ . . 
Evaporator operations were discontinued at the facility ii} 1976 and the tanks were used 
to receive and neutralize salt acid waste from the Plutomum Finishing Plant (Z Plant). 
Operation ofthe:process areas at the facility was no longer required after November 
1980. In 1983, plans were initiated to place the process portions of the facility in 
shutdown/standby Condition V until decommissioning (up to 50 years), The 
242.:.T Evaporator is planned for transfer to the Deactivation and Demolitidn contractor 
by September 30, 2005 (Performance Incentive ORP-08). . 

· in the early 1970s, the ground underthe flbor of the 242-T Evaporator was washed out 
and the resultant void was filled with grout. This event caused visible cracks in the 
bltilding structure. Evaluations of floonm.d walls indicated that they did not provide 
adequate containment of liquid-waste.' Some patching and sealing of the cracks was 

. condµcted, 1:>ut new cracks continue to form. Because of problems with the roof sagging 
and allowing water leakage into the process areas, the ·roof was repaired in i981 and a 

· foam weather cover was installed, which completely sealed the rcioL The process areas, 
particularly the. evaporator, are contaminated from previous process line failures and 
leakage. Do~e rates preclude normal entry into the evaporator area (SD-HS-SAR..:009). 

The process area roof cover blocks have been foamed over. The processing area consists 
of a feed cell, evaporator cell, and a condensate cell. 

The following vessels are located within the 242-T Evaporator (HNF-2503): 

- 242-T-101, evaporator vessel, 41,650 L (11,000 gal), 
- 242'."T-102, feed tank (also known as TK-Bl), 15,900 L (4,200 gal), 
- 242-T-103, preheater, 180 L (47 gal), · 
- 242.:.T-104, preheater, 180 L (47 gal), 
- 242-T-105, cyclone separator, 570 L (150 gal), 
- 242-T-106, packed scrubber, 
- 242-T-107, condenser, 

242-T-108, condenser catch tank, 16,280 L (4,300 gal), 
- 242-T-109, condenser catch tank, 16,280 L (4,300 .gal), 
- 242-T-110, cyclone catch tank, 360 L (95 gal), 
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- . 242-T-112, anti-foam tank. a,nd 
- 242-T-123, compressor receiver tank . 

. According to HNF~2503, the radiological and chemical materials contained in the . 
242-T Evaporator are unknown and the shutdown report tasks of SD-IJS-SAR-009, if completed, 
were not documented. . . . ' 

4.2.8 Miscellaneous Structures 

The following sections briefly describe other SST system components not addressed in previous 
sections. ' ' ' 

4.2.8.1 Ventilation Structures 

4.2~8.1.l. 241-A-431 Ventilation BtJilding'. The fan house deentrainer facility (241-A-431} is 
also known as the ventilation house as well as th~ tank farm ventilation building. It. was 
constructed in 1953 to provide off gas deentrain.ment for the 6 tanks in the.A tank farm and to 

· receive drainage from the 296-A-11 stack.· The facility began operations in 1955 and was shut 
down in 1969 (RPP-6637). Residual contamination is expected on the equipment, walls; and 

· floors. The ventilation building's exterior diniensions are 6.4 x4.9 x 7.6 m (21 x 16 x 25 ft) 
high. ' The building is partitioned into two sections. The section that houses the ventilation 
equipment is 3.0 x 4.9 x 2.7 m (10 x 16 x9 ft) high. This section houses the fan, a motor, and 
associated piping and instrumentation. The other section is 3.4 x 4.9 x 7 .6 m (11 x 16 x 25 ft). 
high and contains a deentrainment tank, ·a 61 cm (24 in.) high-efficiency particulate air filter 
stack, and samplipg equiprnent. The deentraillillent tank is a: 2 m (6.5 ft) diameter by 3 m (10 ft) 
overallheigbt steel tank with dished heads. the deentrainment material is stoneware or 
porcelain rings to a depth of 1.5 m (5 ft) of the 1.8 m (6 ft) cylindrical section of the tank. 
Although the waste inventory in the tank is not known, due to low recorded radiation readings 
around the d~ntrainiilent tank, the wast~ in,v.entory\ n the tank is expected to be limited to 
contamination of the tank and deentrairiment tn~terials (see Appendix 'A and S~tfon 2.0 for the 
development of the eilgineetihg estimate .for waste volume). This facility is inactive and 
partially isolated. (RPl'-6637 and survey reports DST00.9487and ETi60334). 

' ' 

4.2.8.1.2. Condenser Shiel4ing Buildings. There ,are currently two condenser shielding 
buildings in the SST system inventory: . .441 ~SX-401 and 24 l-SX-402. The buildings were 
construc;ted in 1954 to cool some of the tanks in the SX t<Ulkfarm.by cooling the v~por. Both · 
condenser shielding buildings were in ope~tion until 1975. The facilities have been partially 
isolated at varying levels of implementation,, Building ~41-SX-402-was constructed to provide 
redundancy to building 241_.:sx-401. Both briildmgs comprise three comporieiits: the condenser 
shielding building proper, the attached contfolbuilding; and a dryweU. There are eight vessels in 
each facility including six condensers (e:ach 'With at) operating capacity of 1,100 L [280 gal]); one 
condensate return head tank (with :an operating capacity of 910 L [240 gal]); and one condensate 
seal tank (with a ·capacity of 570 L [150 gal]). :waste was not stored in the buildings and no 
chemical processing occurred in these facilities. The contents of the various components within 
the . faciUty are not well defined ,but are expected to consist of residual surf ace contamination on 
equipment with some residual condensate accumulation in: system.low points. Radiation levels 
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are essentially background in 241-SX-402 indicating no significant radiological inventory 
. (RPP-6637). . . 

. 4.2.8.2. Ion Exchange Column. The ion exchange column (241 ".AX-IX) was constructed in 
1967 a:s a profotyr>ical cesium removal system. · nie facility consists of art ion exch~ge column 
in a shielded st:ructure, a filter, valves, and piping as well as a radiation detector. The column 
was operated from 1973 until i976 and functioned to treat condensate from the vapor of the 
aging waste tanks. It is not known if there is liquid in the 10n exyhanger or.if the colUIIlli was 
eluted at the time of its shutdown. Minimal radioactive materials are assumed in the coluinn and 
are substantiated by the radiation readings taken over the top of the shield wall in late 

. August 2000 .. ·These readings indicated essentially background levels of radiation (RPP-6637). 

4.2.8.3. In-Tank Solidification System. The first In-Tank Solidification System 
(241-BY-ITSl) was .constructed in the BY tank farm in the 1950s. ITSl used 241.:BY-102 as a 
''feed t~' and circulated hot.air th.rough the tank to evaporate the waste. 241-BY-ITSl · 
opetatedfrom 1965 thiou~ 1974 and consisted of the followmg components: . . 

• De-entrainment vessel, 241-BY-ITSl-OM-102; a vertical tank 5.8 m (19 ft) tall by 3.3 tn 
(11 ft) in diameter; 

• Condenser, 241-BY-ITSl-EX-l, 4 .3 m (14 ft) long by 0.7 m (2.25 ft) in diameter; 

• Demister/Cyclone Separator, 241-ITSl-DM-1; 

• •High.:.efficiency particulate air (HEPA) filter and exhaust system; 

• Feed Tanlc (Condens~te Catch Tank), 241-ITSl-TK-2, vertical tanlc 1.5 m (5 ft) high by 
. 1.7 m (5.5 ft) diameter; nominal capacity of 1,520 (400 gal); 

• Cuno Filter, 241-ITSl-lX-2, 0.6 m (2.1 ft) diameter by 1.3 m (4.5 ft) tall; 
. . 

• Ion Exchange Column, 241-ITSt-IX-1, 0.5 m (1.5 ft) by 2.7 m (9 ft) tall; and 
\ 

• · Solution H~ld-upTµnk, ail ovaltank with the major axis 1.1 m (3.5 ft) and the niinoraxis 
0.5 m (1.75 ft) and 0;6 m (2 ft) high. · 

The tanks have been interim stabilized (i.e., the pumpable liquid has bee,n. removed) and the 
mteiconnecting piping has been removed, effectively isolating the facility. The dose rates . 
around the ·catch tank, resin column, and cuno filter allow unrestricted access, although a high 
radiation area is posted around the deerttrainer .. ·Cfo1racterization of the waste has not been 
performed (RPP-6637). 

Components Not Addressed. This system description provides information on those parts of the 
SST system as identified in the SST component list (RPP-10466) that provide storage of waste or 
may contain residual amounts of waste. Only SST farm equipment used in the storage, 

. treatment, or transfer of the tank waste for the 100- and 200-series storage tanks are included in 
· tlus report. · Items on the RPP~10466 list that are inarked as being a component of the DST 
· system are not included in this system description of the SST system. For the purposes of this 

46 



RPP-15043 Rev. 0 

report, the SST system does not include the process facilities or the cribs, but does include the 
first diversion. box after a process fadlity and the last diversion box before a crib. Utility and · 
services (e.g., raw water, sanitary water, sanitary sewer, electrical conduits) ate part of the SST 
system but are prestrtned clean· and are not included in the scope of this effort. Components of 
the SST systein that were not deemed to be applicable include the follo_wing: 

• In-tank equipment, including pumps, air lift circulators, instrumentation; 
• Surveillance facilities; . 
• Control buildings; · 
• Vertical storage units; 
• Drywells; 
• Groundwater wells; . 
·• Utilities, including electrical, raw water, sanitary \'.yater, compressed air, steam; and 
• Tank ventilation systems. 

During the generation of this report, ongoing discussions have occurred regarding the 
co.i;nponents listed in RPP-10466, Rev. 2. The following identifies the coniponents with issues . 
remaining to be resolved. In some cases, iteriJ.s listed in RPP-10466, Rev. 2 have been excluded 
from analysis. Iri other cases, cliscussions since the receipt of the second revision have. attempted 

. . 

to remove items contained on the list. The intricacies of the contentious components are listed 
below. . . . 

241-UX-102A Miscellane()us Tank - No information was found on this component. It 
is assumed to be a typographical error in RPP-10466 and as such is not included in this 
analysis. 

241-A-302A Miscellaneous Tank - This tank is cited in RPP-10466; however, it is listed 
as a RCRA-Past Practice unit iiI WIDS. This tank is monitored continuously and had 
w~te removed in 1992. Last reporteq waste volume was approximateiy 6,400 L · 
(1,700 gal) in 1996. This IMUST is not included in this analysis'. 

241-A-302B Miscellaneous ·Tank -This tank is cited in RPP-10466; howev~r, it is listed 
as a RCRA-Past Practice unit in wins. This tank is monitored and was isoiated in 1985. 
It was interim stabilized in 1990. Thi_s tank currently contains· 18,700 L (4,900 gal) of 
waste. This !MUST is not included in this analysis. 

241-C-801 Cesium Loadout Facility-This facili_ty was used-to remove cesium from 
241-C-103 (the assigned feed tank} Recent discussions have removed this componept 
from the SST system and hence from.tru.s report. It is expected that revision three of 
RPP-10466 will delete this item from the SST system. 

Other components like transfer lines and at-tank pits have not been reconciled due to their 
insignificance in volumetric calculations. Although soine differences exist, the net effect of the 
reconciliation is not expected to. change the findings presented in this document. 
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5.0 WASTE CHARACTERISTICS IN SINGLE-SHELL TANK COMPONENTS 

In otder to gauge the level of relative risk associated with each component, engineering estimates 
were required to .quantify and classify the waste in the various. elements. For those components · 
that do not have curren:tlypublishedwaste volumes (e.g., pipelines, pits, etc.), engineering · 
estimates were contrived in order to provide a general understanding of the impact of these 
components with respect to the entire system. The primary objective was to perform the 
charactenzation with a bias that would yield conservative results. 

The first step in determining the waste characteristics and volumes was to identify the most 
likely location of waste within a particular co:mpcment. Locations were identified bas~d on 
physical layouts of the components and also by applying chemical engineering principle's for 
surface locations. Once identified, the waste was cfassified by one of four categories: stored 
waste, residual waste~ fixed waste, or adsorbed waste. Thes.e waste accumulation mechanisms 
were assessed for each component in order to quantify remaining waste; 

An analysis using the Best Basis Inventory (BBn data was conducted to determine the 
concentrations of waste in the various components. The BBI is the Hanford Site's best 
understanding of the SSTs and represents the culmination of the waste processing over the past . 
40-plus years. The BBI provides estimated constituent concentrations and volumes for each of 
the 149 SSTs. · 

5.1 APPROACH FOR DETERMINING LOCATIONS · 

The approach to deteµnining waste locations_ was to identify three types of general locations to 
which each of the SST cqmponents could be assigned. These were classified as en,gineered low
points, non-engineered low-points, and surfaces. This approach did not consider vapor locations 
because the amount of waste in gaseous form was considered not significant compared to the 
amount of waste in the condensed phases (Le., solids, sludges, and liquids or supeinata:nts). 
Stored waste, such as that m the SSTs and IMUSTs, were assigned to engineered low.:points. 
Residual wastes, remaining in components after operations acti~ities, were assigned to non:.. 
engineered low-points and surfaces. Adsorbed wastes, remaining after each op·erations actiyity 
or cycle, were assigned to surf aces. ' · 

5.2 APPROACH FOR DETERMiNING WASTE VOLUMES 

The approach to determine waste volumes qsed information/data where available as a primary 
source, and subsequently relied on engineering estimations as a secondary source. In the case of 
engineer@_d low-points, waste information and data for these storage locations were used. For 
non-engineered low-points and surfaces, engineering estimates were used due to the liri1ited 
availability o~ information and data. The estimates were made using chemical engineering 
principles as they apply to loosely held residual waste and adsorbed waste. . 

Residual and fixed waste estimates were based on available data, videos, and interviews with 
engineering and operations personnei. This information was used to .obtain an estimatio~ of the 
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thickness o.f the waste and the area of the waste, which allow.ed for calculation of the volume of 
waste. 

Adsorbed waste estimates were pased oh available data and chemical engineering.principles. 
Volumes were; estimated by using engineering principles and field experience to determine waste 
thicknesses and component surface areas exposed to waste to determine waste areas. Metal arid 
concrete surfaces, as well as surfaces in the ventilation systems, Were. evaluated using three 
different engineering,descriptions for adse>rption. 

Waste volume summaries at the system component level are provided in Tables 2-1 through 2-5. 

. . . . -

5.3 APPROACH FOR DETERMINING RADIOISOTOPIC AND CHEMICAL 
CONSTITUENTS . 

The complexity of all the waste trailsfer and mix.ing activities conducted in the tank farnis makes 
it difficult to estimate constituencies of waste in any single ancillary component in the tank 
farms. Sampling and analysis of the ancillary equipment were not available; therefore; 
engineering estimations were conducted for this assessment. 

The estimations performed in this analysis were based on an averaging process ·10 ac:count for the 
. variety of wastes to which a component may ha.ve been exposed during its . operating life .. In 

order to estimate the waste characteristics of the different SST components, a methodology was . 
utilized to assign the c_omponetits with an asso¢;iated group of SSTs. Since the characteristics of 
the SSTs have beert established through the BBi process, this association provided a means to 
quantify the inventory in those SST system components where characterization data: arej1ot 
available. ·Toe 12 SST farms have been segregated into seven different groups based on waste 
characteristics · and operating histories. Ali ancillary equipment was then assigned to one of these 
seven groups for inventory estimating purposes: The assignment associated the equipment with 
the waste group to which it was exposed d~g its use. The number of groups is less than the 
number of tank farms because some of the tank farms have very.similar Waste. 

The chemical characteristics of the seven groups ate very similar base:d on concentrations of the 
following prime chemical constituents: sodium, iron, alurinnum, bismuth, nitrate, nitrite, silicate, 
phosphate, sulfate, fluorine, and chlorine. The radiological characteristics ofthe seven groups 

. are similar ih the identity of the constituents but vary more with respect to their concentration or 
radioactivity levels. 

Based on a review of the chemical characteristics of the seven waste groups, it is expected that 
they exhibit similar behaviors in terms of deposition, hold-up, and adsorption in the ancillary 
equipment. Although similar ancillaiyequipment components may be assigned to different 
waste groups, the processes through which the ancillary equipment was contaminated and waste 
volumes calculated would be the same across all seven waste groups. The following figures 
describe the manner in which waste inventories wete derived for this system description. 
Appendices A and B contain the methods and res_ults of the waste inventory estimates. 
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Figure 5-1 illustrates .the overall logic used to determine the waste inventory for a given 
component. In all cases, the BBI was used as the foundation for the radiological/chemical 
analysis . 

Figure 5-1. Logic Path for Waste Inventory Detei'mination. 
" 

REQUIRES Flt::LD DATA or an 
. OBTAIN VOLUME OF WASTE .. · ......................... ·.·• . . . 

ENGINEERING ESTIMATE 
(Figure 2'.6) 

, ... 

OBTAIN CONSTITUENCY 
REQUIRES FIELD DATA or a · .... . . ~• GROUP ASSIGNMENT .... CONCENTRATIONS . 

(Flguces 2.7 and 2.8) 

.. 

CALCULATE WASTE INVENTORY 

... 
MULTIPLY VOLUME BY 

~ 

CONSTITUENCY 
CONCENTRATION 

. . 

Figure 5-2 identifies the-logic used to identify or estimate waste volumes• within the components. 
Four alternatives are assumed: stored, residual, fixed, and adsorbed. 
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Fignre 5-2. Logic Path for Waste Volume Determination 

EQUIPMENT ITEM 

. NO 

CAT AGCRIZED WASTE T'fPE ASSOCIATED WTH ITEM THEN 
. ESTIMATED WASTE \,,OLUME . 

WA.5TE TYPES 

. STORED .oDSOR~D 
Re.,;ev.\ed opemi«s dsl~then apple(;!Bes: Ehgneerlng 

Judgement · 
le--+.---l~Obtared FieldOsta b' Surface 1'res thenperlonned Engineering 

. E sti rri etlors 

RESIIXJAL FIXED 
e~d Vleleosrield Information then ap?iecl Besi Engileeringi..-.......,a-t Obtained Field Data fir ey-irq,m ert then perbm ed Ertjlie!!ring 

~-~ . E~~~ 

Figure 5-~ illustrates the logic used in grouping the tank farms. into seven groups in order to . . 

determine contaminant concentrations in associated .equipment. The twelve tank farms are 
bllliled according to the similarities in the waste characteristics;. 
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Figure 5-3. Logic Path for Constituency Concentration (Radiological and Chemical) 

EQUIPMENT ITEl'll 

GROUP 1 
A& AX 

ASSIONED TO AWN!.fE GR'OUP 
(BASED ON EQUPMENT IT~ LOCATlt>N mJ OPERATIONS USE AGE INT.AH< F~MS) 

GROU' 2 
B . 

W~E GROLPS . 
QIIUMBER& ASSOCIATED TMIKFMMS) 

GROOP 3 
BX&BY 

GROUP~ 
c , 

GROl:F 5 
S,S}(, TX&U 

GROUP 6 
T 

GROUP 7 
1Y 

· Figure 5-4 displays _the approach used to calculate the normalized waste characteristics for the 
SST components that were assigned to . each of the seven groups .. 

. . 

Figure 5-4. Logic Path for Deter~tion of Waste Constituencies (RadJ.ologic:al and 
Chemical C(mstituency) 

I 
OETE.RMINE IN\-1:NTORY FOR E..Ct:1 SST TAl>l< IN THE OROUP WERMINE TO,T'"'1. l.()UJME 

I 
Of EACH CONSTITUENT EACH TNlK 

FRCMIBI OAJ'A SIJPERN.t,LIIIIT, SU.OOE &S.ol • .'T,;.al(E FROM .,j CW-A&-.ON/IEPORr 

I 

A B DETERMINE TOT/!!. IN"1:l'ITOOY 
b' EA!;H €0NSTITUEl'IT DETERMINE TOT -'I. YOU.IME Of THc GROUP 

. SYJIOONO 1-~es tf'!IU. .-SIMT>EOROIJ' BY JlllllNl\AlWBTOOETIER OFJU TN4KS IHT>E OROUP 

l 
~VICE ·A BY B FOR E,t,CHCa-!STITll:NT (Rm:ldoglcai_ondCnemla;J I 

Using the methodology described, contaminant inventories were estimated for those components 
with no characterization data. A summary qf the _contaminant inventories at the system 
component level is pres1/nted in Table 5~1 fo:i:- a subs¢t of the key contaminants of concern. This 

• ✓ 
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subset of contaminants ts a concern in the event a tank leaks because the contaminants ate 
mobile, persistent in the environment and typically dominate the long-term impacts vi~ the 
groundwater pathway (l)OF1E1S-0l89). These inventories provide a means for compariQ.g levels 
of contaminants across the component groups. As shown in Table 5-1, the contaminant . 
iIJ,ventory in the SSTs is generally five or more orders of magnitude greater tllan the other 
component groups . 

. Table 5.-1. SST System Component Inventory Summary. 

SSTs .· Tc~99 (Ci) 1.67E+04 · L47E+03 

I-129 (Ci) 3:18:B+Ol 2.84E+OO 

c~I4 (Ci) . 2.70E+03 i.22E+02 

U-238 (Ci) l:80E+02 3.IOE-01 

NO2/NO3 (g) 4.98E+I0 l.4,5E+09 

IMUSTs Tc-99 (Ci) . 2.06E-01 6.29E~02 

l-129 (Ci) 3.42B-04 1.03E-04 . 

C-14 (Ci) 2.31E-02 6,37E-03 

U-238 (Ci) l.33E~02 l.74E-03 

NO2/NO3 (g) 8.76B+05 L56E+05 

Vaults Tc-99 (Ci) 6.52E-01 ' 3.29E-01 

I-129 (Ci) l'.31E-03 6.32E-04 

. C-14 (Ci) 8.25E-02 3.25E~02 

U-238 (Ci) 2,43E-02 l.22E-02 

N02/N03 (g) I.37E+06 ·. 5.14E+05 

Pits Tc-99 (Ci) l.31E-03 · 0 

I-129 (Ci) 2.46E-06 0 

C~14 (Ci) . l.94E-04 0 

U-238 (Ci) 2.39E-05 ,0 

NO2/NO3 (g) 3.42E+03 0 

Evaporators Tc-99 (Ci) 8.;36E-04 * 
I-129 (Ci) 1.62E-04 * 
C-14 (Ci) 1.32E-02 * 

U-238 (Ci) 7.89E-04 * 
NO2/NO3 (g) 2.49E+05 * 
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Table S·l. SST SystemComponentinventory Summary. 

Piping Tc-99 (Ci) 8.54B-03 ci 

I-1.29 (Ci) l.58E-05 0 

C-14 (Ci) i.20B-03 b 

U-238 (Ci) 1.62E-04 0 

NO2/NO3 (g) 2.15E+04 0 

Notes: Contaminant inventories for the miscellaneous facilities are not presented. Waste ·volume estimates for the 
miscellaneous facilities are small in relation to the other component groups. · 

* Liquid inventories for the evaporators are not. clearly defined and hence no values are. presented here. 

6.0 RELATIVE LONG•!ERM HUMAN HEALTH RISK 

In order to provide some perspective on the long-term human health risk potential associated . 
with the waste in the differentcoinponents and to provide a means to consider potential long
term human health risks in evaluating altemati ves, a risk measure was calculated for each of the 
component groups. The risk nieasuie was calculated using Unit Risk Factors (URFs) from .the 

· TWRS Environmental InipactStateme:qt (EIS). (DOE/EJS..,0i89) for radionuclid.es andchemicals 
and the contaminant in;ventories (AppencliJt A). In the absence of conducting a fate and transport 
analysis, the product of the lJRF _and the inveiitory ·yields. a nmnber that cannot be compared 
against risk standards. However, the-risk measures can be used to make relative comparisons 

· between component groups. To facilitate the comparisons, the risk measures calculated for each 
compon¥nt group have been normalized to' the component group with the smallest numerical risk 
measure. therefore, the relative risk measures-range from 1 (for the group with the .smallest 
risk) to a multiple of the group withthe smallest risk measure. 

Figure 6..:1 shows the results of these risk comparisons for each component group based on the 
current total waste inventory estimatedfor the components. The between tank pits have the 
·smallest relative risk measure and the SSTs ~e approximately 40 :nilllion times _greater. 
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Figure 6-1. Relative Radiological Risk- Norinalized . 

SngleShell 
Tanks 

IMJSTs Waste . Evaporators At Tank Ats Between 
Transfer Tank Ats 
Vaults 

·SST System Componenbl 

Transfer 
Li'les 

Figure 6-2 shows the results -0f these risk comp¢sons for the liquid waste iii the component 
groups., Of particular concern during the continued.storage phase of the SST system is the 

• control of the liquid waste within the system: This plot was normalized to the evaporator relative 
nsk measure. Therefore, the evaporator riskmeasure is 1 and the SSTs h.ave approximately 
10,000,000 times greater potential risk than the evaporators. 
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Figure 6-2. Risk Comparison for Liquid Waste in Component Groups. 
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7.0 MONITORING SYSTEMS AND PROCEDURES 
. . 

· The current SST surveillance and ~onitoring program is described in RPP-9645, Single-Shell · 
TankSyste'rizSurveillance and Monitoring Program .. The inforination.in this section is taken 

· froinRPP.:.9645. The current program for SST leakdetection was first implemented in 
June 1994, and the basic leak detection protocols have not changed since that time. The 
discussion below snminari7.,es the leak detection protocols that have been applied in creating and 
maintaining this program. 

the· SST in-~ leak detection program is hased on the premise that liquid or semi-liquid waste 
surlaces ate expected to decrease in response to a leak, while dry or solid waste surfaces will not. 
Each ofthese waste surface conditions are discussed separately. . 

7.1 . SINGLE'."SBELL TANKS 

Table 7-1 ioentifies and describes the presence or.absence ofin-tank monitoring instruments in 
SSTs. Table 7-1 lists, by tank, the leak detectiorimethod curreritly employed, (ENRAF; Food 
Instrument 'c~orporation [FiC] Gauge, .Manual Tape [MT], futetstitial Liquid Level [ILL], -•r 
None), the current surlace level gauges or iris~ents, elate of surface level gauge in,stallatlon, 

. · the presence of a liquid observation Well (LOW), the date of LOW installation, and any 
· applicable c-0mttiei.its. Note that tlie installation elate is the date of first available data· from that 

instrument -in the Surveillance Analysis Computer System (SACS). database. The SACS 
database stores allteadily available surveillance data back to apptoxiniately 1981,which 

· represent the earliest availability of eiectronic data. Any equipment installed prior to SACS data 
is designated by a ' 'less th$1" symbol follow~bythe date (e.g. , <1981); 

It is important to note that all available surface level and LOW instrumentation is listed iil the 
table, whether it is used for leak detection prirp(>ses or noL For example, tank 241.;.AX-102 is the 

. · only SST that has two ievel gauges, an ENRAF and a MT.· Both gauges are listed in Table 7-1 ; 
although the official leak detection method in column 2 is "None." Since .the tank waste has a 
dry; solid surface, neither gauge can be usedto provide leak detection, but-the surface level 
instruments are used to verify that no intrusion has occurred. 
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Table7-1. In-Tank.Leak Detection Instrumentation Summ.ary (6 Pages). 

A-101 I E . Sep-95 Yes 

A-102 N FIC · Jan-02 

A-103 I E Jul-96 Yes 

A-104 . · N E Jun-96 

A-105 N MT .. < 1980 

A~106 N 'E Jan-96 

AX-101 I E Sep-95 Yes 

E Sep-98 

AX-102 ; N MT < 1981 

AX-103 N E Sep-95 

AX-104 N E 

B-101 N E 

B-102 E E Mar-95 

B-103 N E Jul-00 

B-104 I E .A1,1g-OO Yes 

B-105 I E Yes 

B-106 E E Jul-00 

E Aug-()() 

B-108 · N E Aug-_00 

B-109 N E · Aug-00 

B-11O I E Aug-00 Yes 

B-111 I E Aug-00 Yes 

B-112 E E 

B-201 E E Jul-00 

S-202 E E Jul-00 

B-203 E E Jun-()() 

May-83 . Dry surface, E'NRAF used :for in~ion only 

Dry surface, FIC used for intrusion onl:Y 

Apr-85 Dry surface, ENRAF used for intrusion only 

Dry surface, ENRAF tised for intrnsiori oniy 

Dry surface, MT ~ fe>r intrusion only 

lliy surface; ENRAF 'used for itrtrusion only, New 
LOW scheduled as. part of -M~23-25 

Oct-84 Dry smface; ENRAl? usecl for intrusion only 

Dry surface, film.AF used for in1?15ion only 

Not used since ENRAF was installed, 9/98 

Dry surface, ENRAF 11$ed for intrusion only, New 
LOW:scheduled'as part .of M~23-25 

Dry surface, ENRAF used for i:Qtrusion only 

Dry surface, E1'ffi.AF used for int:rll§ion only, New 
LOW.scheduled as part of M-~-25 

Dry swface~ m,JRAF used for intrusion only 

Apr-85 · Dry surface, ENRAF used for intrusion only 

. Apr-85 Dry surface, ENRAF used for _intru$10n only 

Dry surface, ENRAF used for intrusion only, New 
LOW scheduled.as part of M-23-25 

Dry sin-face,~ used for .~trusion only, New 
LOW scheduled~ part of M-2~-25 · 

Dry surface, ENRAF µsed for int1.11Sion only, New 
LOW scheduled as part of M-23:25 

Nov-94 Dry surface, ENRAF used for intrusion only, 
ENRAF currently out of service;· 

Nov-94 Dry surface, ENRAFused for inlrusion only 
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. ~-·- ~ .. . ;.. , 

B-204 . E E Jun-00 

BX-101 E E Dec-95 

BX-102 . N E Jun-96 Dry surface, BNRAF used for intrusion only 

BX-103 E E -~95 

BX-104 E E . Dec-95 

BX-105 :N E Mar~96 Dry surface, ENRAF used for intrusio11_only 

:SX-1-06 N E . Jul-94 Dry stttface, ENRAF used for intrusion only ._ 

BX-107 E E Dec-95 
✓ 

BX.:10$ · N E Jun-96 Dry surface, E~ used for intrusion only 

BX-109 . N E Aug-95 Dry surface, ENRAF used for intrusion only, New 
LOW scheduled~ part of M-23-25 

BX-110 N E Jun~96 Dry surface, _ENRAF used for intrusion only, New 
LOW scheduled as part of M-23-25 

.BX-111 I E Jun-96 Yes Apr-85 Dry surface, ~ used for int'!;usion_ only 

BX-112 E E 0¢c-95 

BY-101 I MT <1981 Yes Aug-84 Dry su,:face, MT used for intrusion only 

BY-102 I E ~ay-00 Yes Aug-84 Dfy surface, ENRAF used for intrusio~ only 

BY-103 I E Dec-% Yes Aug-84 . Dry surface, ENRAF used for intrusion only 

BY..-104 I MT <1981 Yes Aug-84 Dry s1:Jriace, MT used for intrusion onl?' 

BY-i05 I MT <,1981 Yes Apr-85 Dry sutface, MT used for intrusion only 

BY-106 I MT <'. 1981 Yes Aug-84 Dry surface, MT used for intrusion only 

BY-107 I MT <1981 Yes Sep-~3 Dry sutface, MT used for intrusion only 

BY-108 N MT <1981 Dry surface, MT used for intrusion only, New 
LOW scheduled as part of M-23-25 

BY-109 I FIC . < 1981 Yes Aug-84. Dry surface, FIC used for intrusion only 

BY-110 i E Jul-97 Yes Aug-84 Dry surf.ace, ENRAF used for intrusion only 

BY~111 I E Api-97 Yes Sep~s1 Dry surface, ENRAF used for intrusion only 

BY-ll2 I MT < 1981 Yes Aug-84 Dry surface, MT used for intrusion only 

C-101 N MT <' 1981 Dry surface, MT used for intrusion only 

C-102 N FIC <1983 Dry surface, FIC used for intrusion only, New 
LOW scheduled ~ part of M-23-25 

C-103 E E Aug-94 Current liquid sw-face uses E_NRAF. New LOW 
scheduled. as part ofM-23-25. 
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·-·-- .:., . ..,-}• 

Table 7-1. In-TankLeak Detection fustru.mentation Summary (6Pages). 
. ·-· . .: . 

C-104 N E . Apr-99 Dry suriace, ENRAF used. for . intrusion only . 

C-105 N E Jul-96 Dry surface, ENRAF used for intrusion C>nly, New 
LOW scheduled as par:t of M-23-25 

C-106 N E Sep-94 Dry surface, ENRAF used for intrusion only 

C-107 E E Apr~95 

C-10$ . N MT < 1981 · Dry surface, MT used for intrusion only 

C~109 N . MT < 19~1 Dry surface, MT ~ed for intrusion only 

C-110 MT MT < 1981 

C-111 N MT < 1981 Dry surface, MT used for intrusion only 

C-112 N E Mar-96 Dry surface, ENRAF used for intrusion only, New 
. LOW scheduled as.part of M-23-25 . 

C-201 N MT < 1981 Dry surface, MT used for intni;sion only 

C-202 N MT . < 1981 Dry surface, 111' used for intrusion only • · 

C-203 N MT < 1981 Dry surface, MT used fm intrusion only 

C-204 N MT < 1981 Dry surface, MT _used for intrusion only 

S-101 E E feb-95 Yes Aug-84 

S-102 I E May-95 Yes Aug-84 . Dry surface, ENRAF used for intrusion only 

S-103 E E May-94 Yes Aµg'-84 

S-104 I E Jun-99 Yes Oct~94 Dry su;rface,.ENRAF used for intrusion only . 

S-105 I E . Jul-95 Yes Aug.:84 Dry surface, ENRAF used for intrusion only 

S-106 I E Jun-94 Yes Nov-81 Dry surface, ENRAF used for intrusion only 

S-107 E E Jun-94 Current liquid surface uses ENRAF. New LOW 
scheduled as J)art of M-23~25. 

S-108 I E Jul-95 Yes Aug-83 Dry surface, ENRAF used for intrusion bnly 

S-109 · I E Aug-95 Yes · Sep-$1 Dry surface, ENRAF used for intrusion only 

S-110 I E Aug-95 Yes Apr-.85 Dry surface, ENRAF ~ for intrusion only 

S-111 E E Aug-94 Yes Apr~ss 
S-112 I E May~95 Yes . Sep-81 Dry surface, ENRAF used for intrusion only 

SX-101 I E May-95 Yes Aug-84 Dry surface, ENRAF ru.,ed for intrusion only 

SX-102 I E . May-95 Yes Aug-84 Dry .surface, ENRAF used for intrusion only . 

SX-103 I E May-95 Yes Aug-84 Dry surface, E:NRAF used for intrusion only 

SX-104 I E May-95 Yes May-82 Dry surface, ENRAF used for intrusion only 

SX-105 I E May-95 . Yes Aug-84 · Dry surface, ENRAF used for intrusion only 
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Table 7-1. lil-Tank Leak Detection lnstrunumtation Surnmary(6 Pages). 

SX~106 . I E .· _Arig-94 • Yes . Aug-84 Dry surface, ENRAF used for intrusion only 

sx~101 N E · Sep-99 Dry surface, ENRAF used for intrusion oniy · 

SX-108 N E Sep-99 Dry surface, ENRAF used for intrusion only 

SX-109 N . E 

SX-110 N 

SX-111 . N E 

SX-112 N E 

SX-113 N · E 

SX-114 N E 

SX-115 N E 

T-101 N E 

T-102 E E . 

T-103 N E 

T-104 .I E 

t-105 N E 

T-106 N E 

E E 

T-108 E E 

T-109 N E 

T-110 I E 

T-111 I E 

T-112 E E 

T-201. MT MT 

T-202 . MT MT 

T-203 N MT 

T-204 - MT MT 

TX-101 E E 

TX-102 I E 

TX-103 N E 

Sep-98 

Sep-99 

Sep-99 

Sep-99 

Sep-:99 

Sep-99 

Nov-99 

Jun-94 

juI-95 

Jan-96 Yes 

Aug-95 

Jun-94 

Oct-95 

Sep-94 

Jun-95 Yes 

Jul-95 Yes 

· Sep-95 

< 1981 

< 1981 

< 198 1 

< 1981 

Oct-95 

Apr-96 Yes 

Jan-96 

Dry surface, ENRAF used for intrusion only 

Dry surface, ENRAF used for intrusion only 

Dry surface, ENRAF used for in~ion only,.New . 
LOW schedul~ as part of M:23-25 . . 

· Dry surface, ENRAF used for intrusi9n only, New . 
LOW scheduled as part of M-23-25 . 

Dry surface, ENRAF used for mtrusion only 

Dry surface, ENRAF used forinp-usiQn only 

Dry surface, ENRAF used for intrusion only 

Dry surface, ENRAF used for ip.trusion only, New 
LOW scheduled as part of: M-23-25 

Dry surface, bNRAF used for intrusion only 

Apr-85 Dry surface, ENRAF used for intrusion only 

Dry ~utface, ENRAF ~ · fo:i: intT\J$ion only 

Dry surface, ENRAF used for intrw;fon only 

Dry surface; ENRAF u&ed for intrusion only; New · 
LOW scheduled as part of ~-23-25 . 

Apr~ss Dry surface, ENRAF _used for intrusion only 

Apr-85 DrY, surface, ENRAF.used for intrusion only 

Dry surface, MT used for intrusion only 

Apr-85 Dry surface, ENRAF used for intrusion only 

Dry surface, ENRAF used for intrusion only, New 
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-T~ble 7~1. In-Tank Leak Detection Instrumentation Summary (6 Pag~). 

TX-104 N E .Apr-96 Dry surface, ENRAF used for intrusion only, New 
LOW scheduled as·part of M-23-25 

TX-105 · N E Jun-96 Yes May-82 Dry surface, ENRAF used for intrusion only. Last 
LOW data, 8/87, LOW damaged, Ullusil.ble. New 
LOW scheduled as part of M-23-25 

TX-106 I E Jw;i-96. Yes .,Apr-85 Dry !>urface·, ENRAF used for intrusion only 
,. 

TX-107 N' E Ma:y-96 Dty surface, ENE.AF used: for intrusion only 

TX-108 N. E May~96 Yes Apr-85 Dry surface, ENRAF used for intrusion only. Last 
LOW data, 1194, II..L tqo low to monitor 

TX-109 I E Jan-96 Yes . Jun-82 · Dry surface, ENR,AF used for ~µusion only . 

TX-110 I E Jun-96 Yes May-82. Dry surface, ENRAF used for intrusion only 
. . . . . : . . 

TX-111 I E ' Jul-96 Yes Apr-85 Dry surface,~ used.for int((ision only 

TX-112 I . E · Jnl-96 Yes Sep-81 Dry surface, ENRAF- used for mtmsion only 
.. 

TXa113 I E Jun-96 Yes . Apr-85 Dry surface, ENRAF used for intrusion _only 

'rX-114 I E Jun-96 Yes Jun-82 Dry surface, ENRAF used for-intrusion only 

TX-115 I E Apr-96 Yes . Jun-82 Dry surface, ENRAF :~d for: futpJsion only 
.. 

TX:~116 N E · 1un.:96 Dry surface, ENRAF used for intrusion only, New 
LOW scheduied as part of M-23~2,5 

TX-117 I E lun-96 Yes Apr-85 Dry surface, ENRAF used fo~ intrusion only .. 

TX-118 I E Feb-96 Yes Sep-81 Dry surface, ENRAF used fo; mn/usion only 
• , , , • I . • 

TY-101 N E Jul-95 Dry surface, ENRAF us_ed for ~trusion only · 

TY-102 E E Sep-95 ' . 

TY-103 i E Oct-95 Yes Jul-82 Dry surface, ENRAF used for inti;usion only 

TY-104 E E Jul-95 

TY-105 N E Dec-95 Dry surface, ENRAF used for intrusion only, New 
LOW scheduled as part of • M-23-25 

• •,! • • • 

TY-lOei N E Dec-95 :Pry surf.ace, ENRAF used for itltrus~on only 

U-101 MT MT <1981 

U-102 I E Jart-96 Yes Apr-85 Dry surface, ENR.AF used for intrusion -only 

U-103 I E Jul-94 Yes Apr~ss .· Dry surface, ENRAF used for i,ntrusion only 

U-104 N MT <1981 ;Dry surface, MT used for intnision only 

U-105 I E Jul-94 Yes Apr~85 Dry surface, ENRAF used for intrusion only 

U-106 I E Aug-94 Yes Apr-85 Dry surface, E~ used for intrusion only 

,-
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Table 7-l. · bi-TarikLeak ])etection Instrumentation Summary (6 Pages). 
. . . . . ' . . . . . 

U-107 E E. Jul-94 Yes · Apr-85 

U-108 I E May-95 __ Yes Apr~85 Dry surface, ENRAF used for intrusion only 

U-109 . I E Jul-94 . Yes Apr~85 Dry surface, ENRAFilsed for intrusion only .. 

·. U-110 N E Jan-96 Dry surface, ENRAF used f~ intrusioO:only, New 
LOW scheduled as part of : M :-23-25 , 

U-111 I E Jan-96 Yes AJ>i'.~85 Dry surface, ENRAF used for inttusiqn oniy 

U-112 N MT <1981 Dry surf~ce, MT used for intrusion oply . 

Us201 MT MT <1981 

U-202 MT MT <1981 

U-203 N E Oct-98 · Dry surface, ENRAF used for intrusion only 

U-204 . E E Jun-98 

Notes: 

Leak Detection (LD) Method 
. . 

E . = 
I = 

\... MT = 
N = 

Surface Level Gauge 

E = 
FIC = 

MT 

ENRAFGauge 
foterstitial Liquid Level (ILL) 
Manual Tape 

None 

ENRAFGauge 

Food Instrument Corporation. Gauge {FIC) 

Manual Tape. 

7.2 ANCILLARYEQUii>MENT 
. . 

This section -addresses the current leak detection monitoring components of the SST system that 
support the storage function, other than the SSTs themselves. The SSTs were addressed in the 
previous section . . Two miscellaneous tanks and one vault tank are currently monitored . 
(RPP-9645-). .. . . . . . 

240-S~302~ The primary purpose of this 67 rOOO-L (17 ,700-gal.) tank was to receive leakage, . . 

spillage, line flushes, and drainage associated with waste transfers through diversion box 
241-S-151. It Was suspected ofleaking as early as 1977, and was officially declared a leaker in 
1987: It has since beeri isolated from all liquid sources arid is presently m onitored daily with an 
ENRAF gauge. 

241-TX-302B. 241-TX-302B holds approximately 67,000 L (17,700 gal). Its primary purpose 
was to receive drainage from diversion box 241-TX-155. The tank is inactive, stabilized, and 
isolated from all liquid sources. It is equipped with a manual tape, anci levels are recorded daily. 
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244-CR-003. 244-CR-003 hoids approximately 15;000 L (4,000 gal). The liquid level in this 
tank is monitored daily using a manual tape. · · 

7.3 :METHODS OR PROCESSES UTILIZED FOR THE EVALUATION OF THE 
STATUS OF SST SYS~M MONITORING COMPONENTS . 

This section describes the methods or proc'es.ses utilized for the evaluation ()f the status of SST 
system m:ol1itoring components. The pr~esses used to determine whether a leak detection 

. system or component has failed are described by sys.tern. · · 

ENRAF Level Gauges. ENRAF level gauges are delivered with factory-:-installed dia:gnos~c 
· software built into each system. If an int~rn:al error is detected by ·the gauge, a fail code is output 
. to the liquid-crystal display (LCD) screen in plape of the usual waste level. If no fail codes are 
displayed, then the gauge has passed all internal diagnostics. Mariy.of the ENRAF gauges are 
connected to the Tank Monitoring and Control System (TMACS), where tank levels are remotely 
monitored on a continuous basis electronically. when the gauge issues a fail code, the TMACS 

. screen display will change_ from gre~n to white, imin.ediately indicating a non-functional gauge . 

. Any loss of communications between the gauge and the central facility will show the same white 
response . 

. In addition to the automated diagnostics, all surface level and interstitial liquid level (ILL) data 
are reviewed by surveillance personnel at lea~t .once per week. All unexpected level or trend 
changes are investigated, and the investigation may include having the gauge field-checked by m1 
instrument technician. Most equipment fwlures will show up as data deviations, (drift, spikes, 

. flyers; or no response), ·and are easily identified during weekly data trend reviews .. Every SST 
ENRAF gauge is ~cheduled to be calibrated twice per year. The calibrations are .performed to an 
approved maintenance procedure, (5-LCD-300, EN.RAF Series 854 Displacer WeightCheck and 
Calibration Check),. whith is based on . vendor recommendations. 

Manual Tapes. A manual tape is a very simpl~instrument. Using the tank drawings, a tape is 
cut to the exact length from the bottom of the tank io the· measure point at the tape housing, m1d 
is installed "backwards" with the maximum value at the tip of the plummet and zero at the 
connection p9int. This means that if the distancy from the manual tape housing to the bottom of 
the tank were e101ctly 50 feet and the tank was empty, rolling out 50 feet of tape until the 
plummet just touched the bottom of the tank would yield a reading of "zero." The waste level 
would be recorded as ":zerot which wquld be correct for an empty tank. The tape and plUnimet 
are part of a single electrical circuit, and as long as the plummet is hanging in air and not 
contacting anything conauctive; there is no current flow. When tlie plummet contacts a 
conductive waste slUface, cqmpleting the circuit, a meter indicates that .current flow has been 
established. The depth marked on the tape is then recorded as the waste level. 

Manual tapes are calibi:"atedwhen they are initially installed by calculating and cutting the tape to 
a precise length. Once installed, that length cannot be adjusted, and no .re-calibration is · 
performed unless the tape is replaced. As the waste surface dries out, which often occurs after . . 
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interim stabilization, mariy tanks are left with high resistance waste surfaces. At some point, the 
waste becomes · dry enough that electrical flow is not supported, and· a signal is no longer 
obtained. · As the waste dries out, th~ accuracy of the device degrades, until ultimately no signal . 

-is possible.. The drying out of the waste surface is typically observed as increasing· 1evels of data ... 
scatter during routine .data reviews. . . 

. . 

Food Instrument Corporation (FIC) Gauges. Only three FICs are j,n service at this time, one 
each in tanks 24t-A-102, 241-BY-109 and 241-C-102. A FIC is functionally equivalent to the 
manual tape, except that the tape and pluilllil.et are ;raised and lowered by a motor rather than 

· manually, and there is an odometer readout instead of reading the tape directly. As with the 
mariual tape, an electrically_conductive waste surface is required to complete the circuit and 
obtain a valid reading. As with manual t~pes, if the surface is very dry, a high degree of data 
scatter is usually-observed. · The FIC is mechanically more complex than the manual tape and is · 
subject to mechanical failure. There is an established c·alibration procedure; which is normally 
perfor.tned annually. and which correlates the odoineter readout to the actual tape length. 

LOW Surveillance Van and :Probes. There are two primary systems on a LOW surveillance 
· van: the depth control system and the count rate system. The final product of a LOW survey is a 
plot of depth versus counts. The surveillance van's ·depth system must be calibrated each day 
before the van can be used. _The daily depth calibration consists of measuring the depth of a 
lO0~foot well in the garage at the 272~WA facility. 

the neutron or gamma probes to be used are also calibrated each day before going to the field. 
There are neutron and gamma calibration fixtures in the garage, which generate known count 
rates, and the count rate obtained from the probe must rriatch the stan:dard within the allowable 
tolerance before it can be used. The count rate system accw,-acy is less critical than the depth 
system, since.the lLL is determined from the depth of a sudden change in count rates, rather than 
any absolute count rate value. · 

In addition to the daily checks just described, there are comprehensive monthly, quarterly, and 
annual · preventive maintenance procedures. for both the vans and the probes. The final and most 

· important quality control measure is a review of all scan data before. the data are accepted and 
· saved to the clatabase. All new scans are compared to a: "reference scan," which allows the 
reviewer to immediately identify any spikes, drifting, dead zones, or other anomalous probe 

. behavior. Ifa ta.nk's scan does not overlay the reference scan closely, a probe or van problem 
may be indicated. The majority of electronic problems is identified in this manner. If the scan 
data are cotisidered "suspect" for any reason, a ,retun ts requested. · 

7A LEAK DETECTION SURVEILLANCE AND MONiTORING TRENDING 

This section describes the leak detection surveillance and monitoring trending. 
All data that are used for leak detection purposeshave established bas_elines and allowable 
increase and decrease limits. A baseline can consist of either a fixed value that does not change 
over time, or a sloping baseline. A sloping baseline has a built-in rate of change, expressed in 
inches per year and is applied when a: tank has an obvious long-term increasing or decreasing 
linear trend. Long-tertn decreases are usually caused by evaporation, and are common in 
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actively ventilated tanks. Increase~ are usually caused by gas retention leading to waste 
swelling, condensation, or long-term chemicaUnteractions within the waste. Additionally, many 
tanks exhibit increasing or decreasing trends for extended time periods following interim 
stabilization. A sloping baseline is determined by a best-fit least squares linear regression of the. 
raw data. • Most, although not all, surface level baselines are fixed values, while ILL baselines ate 
always deterinirted using the linear regression with a resulting slope. The niethod of establishing 

. . 

baselines and approving changes to an existing baseline are procedurally controlled. 

Two key factors determine the allowable limits for surface level changes: the liquid fraction, 
which dictates the expected smoothness and repeatability of the waste surface, and the resolution 
of the measuring instrument ·being used. As the variability of the waste surf ace changes from a 
pure liquid surface to a partial liquid surface, then to a slurry, the allowable tolerance for a given 
level device increases. This is because the expected data scatter increases, makingit mote 
difficult to tell a legitimat:¢ decreasing trend (potential leak) from notnial day-to-day scatter. 
Likewise, as the available irrstrumeilt changes.from a high-resolution device (ENRAF) to a lower 
resolution device (FIC or manual tape), the. allowable tolerance also increases;.· The result is a 
system where the device with the highest resolution on the m:ost repeatable waste surface has the . 
tightest tolerance; and the tolerance gets larger as either surface conditions or instrumentation 
changes. · 

Some tanks exhibit a significant seasonal variation in surface level. These surface levels 
typically increase and decrease with seasonal temperature: If .the allowable tolerance. is 
excessively tight, it can be exceeded as a result of these normal seasonal variations. For the 
tightest tolerance, the allowable change is doubled if the tank exhibits a strong seasonal 
variation. 

· As described iri RPP-9645, all SST LOW scans have established baselines that are based on a 
best-fit linear regression of the computed ILL values. This process yields a baseline which 
consists of a line with a specific slope, expressed in inches per year, The analysis also yields the 
standard deviation of the data set, which is .a direct indication of the data scarier. The standard · . 
deviation can vary substantially from one tank: to another, depending on the Shape of the neutron 
resP9nse. ILL features that show very sharp, large-scale changes over a short distance can be .· 
determined very precisely, imd tend to have smillet sta.ndard deviations than flatter; rno're 
rounded· profiles. fu addition, some tanks have a very large response to barometric pressure 
changes, Whlch increases the calculated standard deviation value . . An upper and lower limit of 

· 3 standard devia:tions or I.~ inches .from baseline, whichever is larger, is' established for each 
· tank. The l.2 inches in a 75~ft-diameter tatik equa:tes to roughly 16,000 L (4,000 gai) in tank 
volume. Any confit.med darn point that falls outside this limit is investigated as a possible 
intrusion oi: leak, depending on the directicmofthe data deviation. . 

The two pr(?be types Cl.l.ITentiy in use are neutron and gamma. Whichever probe provides the 
sharpest and most repeatable ILL measurement is designated primary for that tank. The other 
probe is designated as the secondary probe. · 

The magnitudes of allowable decrease tolerances . (leak detection) and increase tolerances 
(intrusion detection) are identical, but in opposite directions. •. The approved baseline typically . 
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has a symmetrical band above and below it for the allowable limits, and if either the lower or the 
upper limit is reached, a leak or intrusion is implied, respectively. The technical basis for 
establishing upper intrusion limits is identical to establishirig lower leak detection limits. · No 

-·· ··· - -- -- -leak detection capability is provided for tanks with dry surface conrutions without LOWs; 
however, large-scale intrusions can be detected via surface-level .devices, and the intrusionlimit · 
is set at .3 inches abbve the surface-levei baseline. · · · --
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. W AST;E ESTIMATION ~THO~LOGY OF . 
. SlNGLE-SHELL TANK SYSTEM COMPONENTS 
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Al.O BACKGROUND 

This appendix describes the methodology used to estimate waste volumes and charac~eristics in 
the single:-shell tank (SST} system. To achieve an overall estimate, components have been 
binnecl into like groups. Engineering estimates have been made for each· group to extrapolate 
waste cons.tituent data for components where data are available (i.e.; SSTs) to those components 
in the system where no data are available. The waste has been characterized in terms of lpcation, 
quaqtity, as well as radio1sotopic and chemical constituency. It is important to recognize that no . 
individual component of a group may have exactly the same characteristic waste beca.1~se of 
generalizations u,sed in the modeling efforts. The results of this analysis are inte.nded to provide 
an upper bound for use in fl].e ~egulatory compliance a$sessment of the SST system. . 
Results from the characterization estim,ates indicate that most of the waste resides in the ~ingle
shell tanks with significantly less waste in the other storage co:oipohents. The remaining SST 
components have a relatively small waste volum¢ based on the modeling results. A summary of 
the data is shown in Table A-1 for the system components following interun stabilization. 

Table A.,.1. Current SST ~omponent Estiinated Waste Inventory 
. (Post Interim Stabilization) 

Siil.gl.e Shell Tanks 149 2,510,000 ;n ,483,000 

IMUSTs 24 11,000 .63,000 · 

•Vaults 26 18,000 65,000 

Il,vaporators 33 9,000 0 

Pits 322 0 450 

· Transfer Lines 1,414 0 1,200 

Miscellaneous Facilities . 6 0 <20 

Totals 1974 2~4s ;ooo 31 ,600,000 

Nqte: . A1I volumes for ancillary equipment are rounded to two significant figures. 

· 31,700;000 

120,000 

83,000 

9,000 

450 

1,200 

<20 

32,000,000 
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A2.0 :METHODOLOGY 
. . .· . . . 

in order to assess the chemistry of the SST system, and specifically the radiological and chemical 
·-- -. - · · · ·makeup of the wastes m the various components, a methodology was implemented to allow for •·"··-

. bridging across data gaps. The concept un®tlying this methodology is based on rec9grrizing 
that the constituency of the waste in the SSTs is s:imilarto the constituencies of the wastes that 
the ancillary equipment was exposed to during op~rations . . The foundation of this analysis is the 
Best Basis Inv~ritory (BBI). The BBI provides estimated constituent concentrations and volumes 
for each of the 149 SSTs. The BBi is the Hanford' Site's best understanding of the SSTs and 
represents the culmination. of the waste processing:over the past 40-plus years. 
The first step was to create a representative waste characteristic that could be applied to the · 
components with no kriown inventory characteriz~tion. After a review of the BBI, and assessing 
the historicalperspectives (PNL-98i4) of waste transfers and supporting processing facilities. 
seven tank faon groupings were creat~ as listed below: . 

• Group 1 
• Group 2 
• Group 3 
• Group 4 
• ·Group 5 
• Group 6 
• Group 7 

A and AX tank farms 
Btankfarm 
BX and BY tank farms 
C tank farm 
S, SX, TX, and U tankfarms 
Ttankfartn 
TY tank farm. 

the aggregation of tank concentrations within.each of these groups provided a representative 
characterization that was subsequently applied to the components supporting each group (i.e., the 

I . , . . . . . 

radiological and chemical constituents in the A and AX tanks weredeemedto represent the type 
of wastes likely present iQ the pits and transfer lines associated with the A and AX Tank Farms.) · 
This aggregation was accomplished by (1) totaling each radionuclide and chemical for each of 
the tanks in a group and (2) dividing by the total volume to derive a normalized coricelitration as 
depicted in Example 1. . . 

Example l: Procedure to D~tenitine Group Concentra,tion of 
Individual Isotope or. Cliemical . 

(1) Tab I t th t tal uae e o .Quan o was e an vo ume m a group as . tity f t d I ste m e Ii d. th BBI 

SST 14c (Ci) N03 (g) · Volume of Waste (L) . 

. Tank-101 . · 6;20E+Ol 3.55E+08 3.10E+06 · 
.• 

Tank~l02 2.48E-01 2.05E+07 · 1.40E+0S 

Tank-:103 1.6SE-02 2;25E+08 1.40E+06 
.. 

Tank-104 Q.OOE+OO 4.10E+05 1.10E+05 

Total 6.23E+01 ·6.01E+08 4.75E+06 
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(2) Calculate the concentration for each isotope and chemical by dividing the quantity by 
the volume: 

_
14C: 6.23E,-01 t:i / 4.75E+06 L = L31E-05Ci/L 
N03: 6:0tE+08 g / 4.75E+06 L = l.27E+02 g/L. 

Tues·e procedures are performed for each radiological and chemical constituent. The results are 
listed m tables A~2 and A-3 for the radionuclide and chemical inventories respectively. 

With representative concentrations established for each ·group; the secc;md step is to identify the 
waste locations. The waste locations are a function of the design arid operation of the various . 
components . . Three types of waste locations were recognized: engineered low-points; non
engineered low~pomts, and sUifaces; The SST system components can be assigned to one or 
more of these waste locations. By assigning waste locations, a graded approach was identined 
that allowed for reasonable estimation of the waste volumes based on waste accumulation -
models. 

The final step involved estimating waste volumes accumulated at tpe various waste locations. 
The waste accumulation estimates take one of four forms: stored, residual, fixed, and adsorbed. 
In estimating the voltm1e of stored waste, it was reco~ed that the waste volumes contained 
within vessels should be based ·on w~te level measurem.ents. These measurements provide 
volumes that :;i.re· orders of magnitude larger than other waste accumulation mechanisms. 

Waste volume estimates for non-storage components rely on estimates for residual, fixed and 
adsorbed waste. The residual waste accumulation model uses loose adhesion as the basis for 
calculations. Loose adhesion is the fesultof loose molecular bonru.ng between the waste and the 

. 9omponent. The fixed waste accumulation .inodelaccounts for the wastes that are trapped due to 
blockages. Fixed Wastes are derived froin the overall capacity of the individual components. 
The. adsQtbed waste_ accumulation modei incorporates the ~tronger, more steadfast bonding that · 
can occur between the molecular structure of the surface and the waste. The degree of 
adsorption varies depending on the surface to which the waste ,;v:as exposed. 
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' ·- · 

Table A-2~ . Cai~ulated Radionudid~ Concentrations per Group Ci/L (2 sheets) 

~l;fi11ill:,t,1!,11J(ilfQ!nJ¥1~l,~t'ii;(iliJ1umfil·J~~l:~;;,~ar11µ,Jfifilllr1,~~ljiiili¥Jiij]~~,,J!i!ll-lil1J;,~~it11;!~1jJ:!1lilf~~,1!l:~t~,?1~1%~U;lJlfl:t;lll!l~~ri1l~ln~~~::i3qu;1m:i~lji;q 
~ ML,;Ms;~1mri.~Ml~ . .J{fu~~J!.dilli~b~!Il1lt H i t lrtl-~:RV;ttr.:ill:u:!t.1m~ .. t~fi. }mJJi.nfittl li\~:fik]Ilfuit.f;l~l ilirttt;'irl~J otJJ:rr:~f. :1~;: n2;i.r~~11uJJ~1~:~t:!~tfu~ll!:;thn~~J:E?iJill: .. ,;tt"il! 

106Ru 7A9E-12 l.3SE-11 . 5.73E-13 l.60E~ll 7.00E-13 3.94E-14 l.3$E-13 

113:rri.Cd 2.90E~06 1.19E-06 5.79E-07 l.77E-06 8.66E-07 · 4.89E-08 · L67E-07 

125Sb 2.82E-06 2.20E-08 · 2.53E-07 4.09E-07 · 424E;:.Q7 5.05E-08 7.34E~08 

126Sn l.50E-07 · 5:22E-08 . 1.93E-08 1.79E-07 3.I7Ec:.08 1.68E~09 5.73E-09 

1291 . 6.21E-09 2.90E-10 3.79E-09 2.07E-09 4.76E-09 2.67E-10 S.48E-10 

134Cs l.49E-08 L30E-09 l.63'.E-09 2.13E-09 2.88E-09 l.40E-10 · S.34E-10 . 

137Cs 4.57:E-03 6.60E-04 l.66E-03 2.13E-03 2.23E-03. 4.20E-04 3.0SE-04 

14C 4.0lE-07 1.53E-08 3.77E-07 2.98E-08 3.87E-07 . 3.35E-08 . 5.33E-08 

151Sm 8.39E-04 2.87E-04 · l.06E-04 9.90E-04 1.75E-04 934E-06 3.18E-05 

152Eu · (97E-07. L97E-07 3.80E-p8 2.0SE-07 5.03B-08 .3.26E-09 l.OSE-08 

154Eu l.94E-05 2.22E-06 2.87E-06 l.85E-05 
. 

5:86E-06 4.14E-07 . 8.91E-07 
" 

15.SEu 7.63E-06 L57E-06 i.24E-06 LlSE-05 3.73E-06 l.90B-07 3.61E--07 

226Ra 1.99E-ll 6.40:E-12 l.65E-12 4.33E-ll 3.98E~l2 2.86E-13 5.68E-13 

227Ac 1.0SE-10 2.37E-l0 1.46E-10 l.?OE-07 2.SlE-11 l.OSE-10 ~.lSE-12 

228:Ra 3.63E-09 2.SlE-10 1.97E-08 3.26E-08 6.77E-10 4:26E-11 · 1.~10 

229Th S.45E-11 3;20E-11 4.SOE-10 l.45E-09 2.26E-il l.SlE-11 4.77E-l2 
r 

_, . 

2.86E-10 231Pa 2.17E-l0 3.3QE-10 3.38E-07 6.78E-ll l.43E-10 l.32E-ll 

232Th 4.25E-10 l.llE-11 5.76:E-10 l.21E-08 8.43E-11 5.74B-12 l.70E-11 

232U 1.29E-08 3.22E-10 1.28:E-09 4.42E-08 3.20E.:00 2.48E~10 1.51E-09 

233U 4.99E-08 i.24E-09 5.19E-09 9.14E-07 l.28E-08 l.02E~09 5.79E-09 

234U 8.54E-09 4.45E:.08 3.75E-08 l.40E-07 2.42.E-08 · 2.88E-08 1.61E-07 

235U 3.37E-10 l.99E-09 1.64p~09 5.40E-09 l.03E-09 · 1.26E~09 . 7.t2E-09 ., 
236U 2.75E-10 3.59E-i0 3.84E-1o . 3.19E-09 5.38E-10 2.86E-10 l.67:E-09 

. ~31Np l.ZSE-08 6.59E-10 6:0SE-09 l.22E-08 l.36E-08 6.35E-10 1.SOE-09 

238Pu 1.54E-07 9.28E-08 4.16E-08 6.64E-07 4.82E-07 3.69-E-08 6.65E-09 

238U 7.57E-Q9 4.51E-08 ·3.73E-08 . 1.20E-07 2.30E-08 - 2.87.E-08 1.64E-07 
- ; · 

239Pu , 3.87E-06 2.35E-06 1.93E-06 2.SSE-05 6.33E-06 2.87E-06 7.22E-07 

240Pu 7.48E-07 4.24E-07 2.85E-07 4.31E-06 l.OIE-06 3.43E-07 7.21E-08 

241Am. l.34E-05 2.l~E-06 l.29~-06 3.47E-05 4.62E-06 8.49:E-07 2.64E-07 

24 lPu 9.49E-06 4.57E-06 · 1.86p-O~ 6.03E-05 7.09E-06 l.l?E-06 6.64£-07 

242Cm 7.0SE-09 5.52E-09 1.20~~08 2.84:E-08 3.05E-09 9.32E-09 7.44E-10 

242Pu 6.96E-ll 4.78E-11 1.osE. 11 2.24E-10 5.27'.E-Ii 9.76E-12 1.55E-12 
' ' 
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· ·Table A-2. Calculated Radionuclide Concentrations per Group Ci/L- (2 sheets) 

243Am 2.76E-l0 1.91B-10 2.54E,.:11 · ·s.s?i-'10 L43E-10 8.28E-I2 3'.03E-l2 

243Cin 5.26E-10 . 2;96E0 10 3;14E-10 J.30E-09 1.92.E-10 1.92E-10 l.53E-ll 

244Cm . 1.41E-08 . 7.?SB-09 _6.69E-l0 . 2.30E-08 . 2.16E-09 ·. 1.48E-10 • l.43E-10 

3H l.89E-06 3.47E-08 9.0SE-07 2.32:E-07 LS3E--06 7.88£.-08 2.34E-07 · 

59Ni · 3.06E-07 l.12E-07 · 4.85E-08 5.46&07 6.SOE--08 4.778-09 1.53E-08 

60Co 1.71E--06 l.25E-08 1.47E-07 3.09E-06 · 2.75E:-07 l.44E-08 1.30E-08 

63Ni . 2.88£--05 1.06E-OS 4.52E-Q6 5.0SE--05 5.94~-06 4.35E-07 l.37E--06 

79Se 2.2SE-08 1,.95:E-09, · 3.23E:.00 . 4.24E--08 5.i3E-09 2.78:E-10 9.48:B-10 
'" 

90Sr l.57Fr02 . 3,02£-03 2.03E-03 1.91E--02 2..09E~03 · 8.49E-04 1.93E--03 

93'mNb 9.0SE-07 3.12.E-07 l.13E-07 - 1.0SE--06 1.98E:Q7 l.09E-08 · 3.15E--08 · 

93Zr 3.81E-07 1'.SSE-07 1.20£--06 2.56~~07 1.36E~ci8 4.65E--08 . 

99Tc 3.82E-06 4.03E-07 l.88E-06 7,.11£--07 2.45&06 3.61E-07 5.99E--07 
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Table A-3. Calcrifated Chemical Constituent Concentrations g/L per Group 

l~llil/ll!}M.1lh}m~;~;;!rilllitiJl~~,A~i~~hffli~¥1~;1;wfIB1';r;~-w1:J!jjirui::/if(r.;li;%tJ~m!iiJwilil!li~l:lil~~u'l1!~irn~if.~:~r:11i[:1!'::~~*'lffil{'~~ri!4.i,11~i:iJ~tlil;llli1fJI 'lit !,'- :1111 ij!tt 4'?Jjl ., 1, ,1, i• I l",J,:l :\1''11tmf1 '1''' :Ii,'";, "l*,lf!1H, • " ,,, •f!li•"~L1r,' i:
1••q1 lfj I tl • ••~ •\$'•"" 1't. 

"11~ c. J!iliUEU:!l: lot :l~mc!lt!l!!fi\, !Ji.r.ir ... rl:J!:;:'.'..l'~:i. !t:L1'.iiial1H1~:.H i ij' tt!fu~htr!l;.:mlfai !iiliilitci!l.'!l!:r~c2lill:l:!!'c;;;...::]lfu,".ij'Um;:,.tr,!l~o.:;,il," :inffiRl,a 'lH:f.il:.~ll.ll.:::tti!::.i1b'Jc 

Al 6.26E~0l 4.14E-0l · 6.72E-dl l .46E+OO 7.S0E-01 . 4.19E-01 · 1.92£-01 

Bi 1.54E-03 l.89E-0l 5.19E-02 9.19E~02 1.61E-02 3.29E-0I 2.93E-01 

Ca 1.95&>2 l.98E-02 ' 5.29E-02 9.72E-02 7.21E-03 2.60E-02 8.37E-02 

Cl ·1.t4E-Ol 2.89E-02 · .. 3.54E-02 l.~lE-02 7.91:E-02 1.69E-02 2.95E-02 

Cr 3.85E~02 l.74E-02 6.18E-02 L16E-02 7.34E-02 2.3iE-02 4.67E--02 

F l.18E-02 2.02E-0l l.83E-01 l.28Es01 · 5.87E-02 9.91E-02 4.i8E-02 

Fe · l.42E-Ol 2.13E-01 1.lSE-01 3.46E-01 4.S0E-02 2.98E~o1 5.42E-01 

Hg 3.34£-04 2.60E-04 2.49E-04 5.03E-04 5.79E~os. 4 .30E.:.05 1.37E-03 

K 7.76B-02 l.39E.:.02 4.59E-02 l.41E-02 2.43B-02 1.31E-02 6.63E-03 

La · l.62E-03 3.59E-04 2.91E-04 2.42E.:.03 5.86E-04 2.15E-02 l.78E-04 

Mn 1.17E-02 3.31E-03 3.951}03 2.99E>02 1,3go2 4.75E~02 7.66E-03 

:Na 4.lOE+OO 2.95E+OO 4.52:E+OO 1.50E+OO 4.34E+OO 1.41E+po 2.85E+OO 

Ni 1.14E-02 1.33E-02 1..72B-02 7.70E-02 3.59E-03 i.95E-03 3.75E~02 
. :, 

NO2 l.99E+OO 2.92E~0l 5.23E-Ol 3.89B-01 8.47E-01 l.94E-01 5.74E~0l 

NO3 2.96E+OO 3.33E+OO 4.73E+OQ 8.lOE-01 6.46E+OO 1.46E+OO 4.09E+OO 

OH 2.lOE-01 0.0OE+OO 6.92E-02 3.63E-05 . l.80B-0l 6.68E-Oo 8.87E-04 

Pb 9.0lE-03 1.2rn~o2 5.77E-03 2.lOE-02 4.55E-03 l.07E-02 8.llE,-03 

. P04 l.49E-0l . l.27E+OO 7.29E-01 5.42E-01 4.52E-Ol 8.61E-01 l.93E+O0 

Si 7.69E-02 1.13Es01 1.38:E-01 2.75E-01 . 5.14E-02 1.15E-0l 2.70E-01 

SO4 3.06E-01 9.llE-01 4.03E-01 1.llE-01 3.37E-01 i.42.E-01 2.83E-01 

Sr 4.13E-04 2.98E~(}3 l.64E-02 2.90E-03 l.24E-03 . 5.22E-03 6.17E~03 

TIC-CO3 -- l.16E+OO 2.22E-Ol l.21E+00 5.llE-01 7.37E-0l L95E-Ol 3.57E-01 . . ; 

TOC 1.lSE-01 l.99E-02 l.03E-01 7.39E-02 8.21E-02 3.39E-02 · 3.24E-02 

UTOTAL 2.l7E-02 5.69E--02 8,99E-02 . 2.24E-01 3.82E-02 8.30:E-02 l.87E-01 
, . . 

.Zr 4.36E-03 l._19E~03 l.S0E-03 l.73E-0l 7.73E-03 1.06:E-o'.3 3;6fE-03 .. 
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A3.0 WASTEWCATIONS 

There ate three general classifications for waste locations according to the physical layout of the 
component: engineered low pdints, nonengineeted low points, and surfaces. These three 
locations dictate the type of waste accumrilatidn modeling used to derive waste volum:es. 

A3.1 ENGINEERED LOW POINTS 

Engineered low points are designed to retain and store waste materials. The SSTs, IMUSTs, 
. evaporator vessels, and vault tanks represent the waste storage components located at engineered 
low points. These tanks have been used for long storage durations (i.e., many years). 
Although pits function as low points for the transfer system, they were not designed for storage. 
As such, they were designed and constructed with drain. lines that channel the waste to 
engineered low points (e.g: SSTs or IMUSTs}. · 

A3.2 NONENGiNEERED LOW POINTS 

Wherever present, nonengineered low points are located in flow paths that are caused by 
localized conditions (e.g. , plugged pip~s. in;lperfections in piping gradients, or imperfections in 
floor structures). The latter two may be prime locations for residuals to accumulate following 
operations activities. Residual waste·from noiiengineered low points is more likely to occur in 
transfer piping than on the floors of components because of the extensive surface area associated 
with the transfer piping. · 

A3.3 S'URFACES 
. . ·. 

Numerous coinponent surfaces were routinely in direct contact with tank wastes. The mo~ecular 
. structures of these surfaces are capable of retaining some of the waste materials through an 
adsorption process. Although storage components like SSTs and IMUSTs haye·surface . 
contamination, the quantity of the contamination attributed to the surface of the container is 
significantlyless than that which is stored in the vessel. · Because surface contarmnation is 
significantly less than the stored volumes in storag·e vessels, surface contamination is disregarded 
for SSTs, IMUS Ts, vault tank, and evaporator vessels. . . 

In order to quantify the volume of waste associated with surface contamination, it ·is necessary to 
assess the types of bonds holding contaminants to the surf ace · of a component. 
Bonding strengths vary widely depending on. the bonding mechanism. Two types of bonds are 
considered in this task: · · 

• Strong bonds. Waste fills the pores of a swface and also covers the surface. This 
mechanism accounts for waste that strongly resists decontamination tleaning methods 
and is typified by adsorption: · 

• Weak bonds. Loose adhesion occurs when residual waste accumulates on the surf ace. 
Initially, the adhesive bond is strong enough to.resist gravity and to allow the waste to 
accumulate but because it is we~ it may failin time. This mechanism accounts for the 
loose coatings of waste that may be observed in i;omponents. 
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· ·- _.,_,. -~A3.4 -WASTE LOCATION SU1\1MARY 

Each of the compohe~ts contains differing levels and types of wastes and each potentially has a 
slightly different mechanism for accumulating waste; Table A-4 delineates the waste location as 
well as the applicable waste collection mech:anisms for each of the SST system bins. 

· Table A-4. Binnm Component Waste Characterization Methodol()gy. 

IMUSTs Stor-ed . NA Not Significant 

Vault 
Tanks Stored NA Not Significant 
Cells NA Stored Adsorbed 

Pits NA NA Adsorbed 

Transfer Lines NA Fixed Residual & · 
Adsorbed 

EvaPorator Ve$els Stored NA Not Significant 

MiscellanWus Facilities 
Ventilation Structures 

•Ventilation Building NA NA . Adsorbed 
•Condenser Shielding Building NA NA Adsorbed 
•Cesium Removal Struetutes NA NA Adsorbed 

• Ion Exchange. Column NA fixed Adsorbed . 

• In-Tank Solidification System NA NA Adsorbed · 

Note: NA: Not Applicable 

A-JO 



RPP-15043 Rev. 0 

A4.0 WASTE ACCUMULATION ESTIMATES 

. Four waste accumulation mechanisms have been identified: Stored, Residual, Fixed and 
Adsorbed. · The following section describes each of these mechanisms, their basis and 
applicability to the components identified 1n Table A-4.. . 

. A4.1 STORED WASTE ACCUMULATION 

The Stored Waste Accumulatfon .model was applied to the storage components of the SST 
system: SSTs, IMUST. evaporator vessels, and vault tanks. The storage quantities were derived 
froni published sources including the Hanlon Report (HNF-IP-0812)for the SSTs, and the . 
Authorization Basis (HNF~2503) fot the lMUSTf!, the evaporator vessels, and vault tanks. · It is 
recognized that seasonal fluctuations and uncertainties 1n these reports. may sway the waste 
volumes . . The waste volume variations of these containers are not deemed significant for the . . . 

. purposes of this analysis. 

A4.2 RESIDUAL WASTE ACCUMULATION · 

Residual waste accumulation is likely to have occurred on the floors of the pits, within the 
transfer lines, and within the vault ¢ells. Without sampling each of these facilities, the exact 
quantity of waste attributable to residual waste build-up can only be estimated. The estimates for 
these facilities are based on loose. adhesion. · . . . 

Loose adhesion accounts for all residual waste accumulated that is not adsorbed waste. 
Residuals remain when waste is not rempved after operations activities. , Residual ~aste levels 
have been maintained at a low level dueto flushing operations. This assertion is supported by 
the lohg operations performance lifetimes of the components. Most comp~neflts are still able to 
perform to original specifications. For example, piping, which is particularly vulnerable to 
residual buildups, has performed excellently with only 5 known failures of lines due to waste 
plugging. .This is from a total of appro~ately 1,400 pipes in the systems. This operational 
performance of sn:rall diameter piping is a clear measure. of the effectiveness of flushing · 
operations. 

Quantities of residmtls are based on known field information and data which are liinited probably 
because of the excellent performance of the components. Historically, fr has been of low priority 
to inspect operating systems performing to originai engineering specifications. · :Sased Oil visual . 
inspections, 4% of. the total pipe length is estimate~ to have a residual coating~ W mite on the 
bottom of components is considered as loose adhesion waste that has simply been displaced from 
other surfaces: . . - . . 

A4.3 FIXED WASTE ACCUMULATION 

Fixed waste accumulation is present in the transfer piping in the form of waste that was held-up 
due to ·blockages. Transfer piping contains fixed wastes in the form of plugged lines. These 
lines although designed to drain, have retained wastes at some fraction of their total capacity. 
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· -·A4.4 ·· -ADSORPTION WASTE ACCUMULA'I'ION 

Adsorption accounts for waste that is strongly held at the n:iicro-surface level (Derjaguin and 
Kusakov 1939). It is possible that, due to adsorption, waste can build up to sigtiificant quantities 
over time if allowed to do so~ The bonding occur~ on a molecular and ionic level and accounts 
for the first layering of waste on the surlace (Eubanks et al. 1962). Adsorption is a chemical 
process that may cont:atntnate eqJripment surfaces with waste every time a piece of equipment is 
used. Waste accumulated by adsorption is so strongly held that it can be difficult to teinove. It 

• may be easier toremove it by removing a surface layer rather than by using washing t.eehniques. 
Adsorption may accou~t for the detection of residual radioactivity even when a piece of 
equipment has been treated With an effective decontamination procedure. 

One issue for this task is whether or not the waste in the SST system components due to 
ad$otption adds up to a sjgnificant quantity . . To obtain the quantities of waste from adsorption, it 
is n~essaty to estimate the surface. area of the system component and multiply this by the . 
thickness of the adsorbed layer. · 

At the microscopic level where adsorption occurs, surfaces are rougher than as seen by the naked 
eye. The surfaces usually have many microscopic crac~s, which are bre~s in the crystal 
structure of the surf_ace material . Consequently, the micro.;.level surface area of a component is 
much greater than the':normal or geometrically measured surface area Also, metal and concrete 

. have very dissimilar surfaces with concrete surfaces being far more porous ~an metal ones. 

In this study, to account for these differences, adsorption on metals has been treated as a layering 
process; i.e., layers btiild up on the metal surface in operations cycies in which the component 
was allowed to dry out before being used. for an9the:r: operations process. Concrete surf aces have 
been treated.as forming a poor quality grout with the waste. This is because the porous surlace. 
allows for deeper pen~tration of the waste. The very strong chemical bonding between concrete 
and waste allows waste to be grouted even though the concrete was previously poured and set. 

A4.4.1 Adsorbed Quantities of Waste on Metals 

To obtain estimates of waste quantities on mehtl~ the engineering inodel for adsorption is one in . 
which the pore sizes are small and the waste is held very close to the surfa'ce. In obtaining waste 

. quantities, the first step is to determine the Waste surface area and the second fa to determine the . 
waste thickness. · 

· The '1ctual surface.area at the micro-level has been estimated by multiplying the geometric 
surface atea by a corrective factor th:it is the product of multiplying two other factors related to 
surface roughness. One of these is a factor for rougbJ!es_s due t0 etosiori/corrosion effect 
occurring over the operational history of the co:tiiponent. Pot this study, a value of 1.10 is used. 
That is, the surface areas are estimated t-0 be 10 percent larger due to erosion/~orrosion compared 
to when the components were first in.stalled: Th~ other factor is a roughness factor for micro
level imperfections jn the surface. This is estimated as 1.30 in this study (Bickerman 1970). To 
obtain .the estimated surface area the geometric sl'ufa9e area is .multipli¢d by the 1.10 factor . 
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followed by the L3 factor. This gives a total factor of 1.43. Hence; the geometric surface areas 
are estimated to be 43 percentiarger in this analysis. 

The value for the surface arya so calculated is art initial one that is an upper bound for the surf ace 
availabl.e· on the metal for adsorption. As the adsorption process progresses, edges, corners, and 
other high-energy featin'es are filled in and eliminated due to waste crystal growth. In time, a:s 
the layer thickens, the total surface area available for adsorption approximates the geometric 
surface area. . . . . 

. Determination of the waste thickness has been estimated by obtaining a value for a single layer 
and then multiplying it by a representative number of operations cycles in which the component 
was used; W~te of the concentration used in.the tank farms is less concentrated than solutions 
that had smace_thickne.ss of 500 Angstroms (Eubanks et aL 1962). This Value is consideredan 
tippet limit. For purposes ofthis study, the single absorbed waste layer has been used as 
1,000 Angstroms, twice the foUl'ld thickness. Hence, the value is twice the experimentally 
determined value for the upper limit for adsorption at the concentrations of the waste in the tank 
farms system: The number of operations cycles fu which the coniponent was used is estimated . 
on average for the binned components at500 cycies . . This corresponds tq the <::0inponent being 
used twice a month for a period of twenty years; . Hence, the adsorbed layer over time is 
estimated to have built up to a thickness of 1,000 Angstroms times 500 operations cycles. · This 
gives a value of 500,000 Ang~tro~ or 0.005 cm (0.002 in.). This value does not t~e into 

. consideration removal of adsorbed waste by scouring from the next waste bein,g transferred or 
from flushing operations . . These activities could reduce the thickness significantly. 

A4.4.2 Adsorbed Quantities of Waste in Concrete Surfaces 

Concrete is a very porous material compared to metals. It is so .porous that the waste penetrate$ 
· the surface much more by filling pores iii the surface. The waste can be viewed as forming a 

mixture with the concrete that is similar to a low-quality grout. In this engineering study; the 
wasteis estimated to have adsorbed to a depth of 0;04 cm(0~0156 in.). This value has been used 
because of operations,experience 1.11 decontamination activities in which most waste can be 
effectively removed by flushing or by sandbl~ting a thin layer of concrete. In the latter, removal 
of a surface layer equivalent to approximately3.8 L (1 gal) per 9.3 m2 (100 if) corresponds to a 
waste penetration into the concrete of 0.04 cm (0.0156 in.). 

Sealed concrete surfac~s may have only adsorbed contamination. In this study, sealed concrete 
surfaces have not been considered separately from unsealed ones. In the event the concrete 
surfaces. of a component were sealed prior to· operations, the values calculated for waste may be 
high., 

Field observations at the tank farms indicate that most concrete surfaces have good structural 
· integrity, which supports the estimate ofa penetration of 0.04 cm (0.0156 in.). The surfaces are 
not failing and spalling . . nus would not be the case if the grout formed with the waste were high 
in waste concentration. The upper limit fot forming grout With sufficient integral strength is well 
below 30 percent for the waste in the tank farnis. A concentration factor has been set at 0.30, 
:which corresponds to the upper bound of 30 percent for grout formation. Hence, for concrete 
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surfaces, the amount of equivalent waste adsorbed is obtained by multiplying the geometric area 
by a thickness of 0.04 cm (0.0156 in;) and by a factor of 0.30 for grout formation. 

AS.O WASTE-EST™ATE BY EQUIPMENT TYPE 

The following sections describe the results of the waste estimation analysis for the each of the 
SST components. Specific waste accumulation models are detailed for particular components. 

AS.1 SINGLE-SHELL TANKS 

W~ste characterization for the SSTs is summarized monthly in HNF-EP-0812, which is based on 
the extensive library available for the tanks. Also, the best-basis inventory has an extensive 
listing of the radionuclide and chemical constituencies as best know for each of the SSTs. It is 
based on sample data and 6perations history. Both of these reports. are updated as new data 
become available. · 

AS.2 . INACTIVE MISCELLANEOUS UNDERGROUND STORAGE TANKS 

The following list provides an engineering description of the Th1USTs: . 

• There are· 24. IM'UST tanks included in this analysis. 

• The tanks are either steel- or concrete-lined. 

• · Some field data and information is available for certain tanks . 

. • Waste is in the tanks as stored waste or as a residual from flushing operations. 

• Adsorpt!on is not significant compared to the stored or residual waste. 

• Inflow of water from unspecified sources does not contribute to the amount of equivalent 
waste but does dilute the waste to a greater overall _volume. 

• Emptied tanks were flushed after waste removal. 

· Waste characterization specifics of the IMUSTs follow: 

• Locations - Documented for all of the IMUSTs the waste in those tanks is pri.maril y-on 
the bottom of the vessels as stored waste or as residuals from operations pUinping and 
flushing activities. · · · 

· • Quantity - Documented in many cases and a heeris present for tanks with very low 
volumes of waste. Waste quantities are not estimated for tanks with very limited or no 
field information. Waste quantities and group assignments are shown.in Appendix B, 
Table B-10. . . 
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....... • -~-Constituents - They are based on historical data and information for those IMUSTs with 
no direct contact with tank farms waste . . For those tanks tllat have been used. in the .. 
handling and ttan:sfer of tank farm waste, the constituents are estimated to be thos~ for the 
group to which the iMUST is assigned. A notable exception tb this is the 241-Z-8 tank 
that received waste from the Plut9nium Finishing Plant. The waste in this tank was not . 
mixed with waste from the tank farms. Hence, the waste in this tank is unique to it. It 
has not been assigned to a _group. . . 

A5.3 ·vAULTS . 

The following list provides an engineering description of the SST system vaults: 

• Six vaults and their associated tanks are considered in this task, 23i-W-151, 244-AR, 
244-CR, 244..:BXR,244~TXR, and 244-UR. 

. . . . . 

• • The storage volume of each of these vaults and their cells are known and documented in 
SD~EN-ES-040. 

• the 244-~AR and 244-CR vaults are slated for stabilization by 2004. 
. . 

• Waste penetration for the231-W-151 vault is to a depth of 0.04 cm (0.0156 in.), which 
corresponds to approximately 3.8 L (1 gal) of grouted waste per 9.3 m2 (100 ft2) of wall 
surface. 

Waste characterization specifics of the vaults follow: 

• · Locations - The tanks and sumps are lmown to store waste. Adsorbed waste is expected 
in the vault cells unless ~ocumented to have functioned as storage. · · 

• Quantity - Waste quantities are not estimated ror tanks with known volumes. 
Table 2..: 10 and 2-11 contain the published yolumes of waste expected in each of the. 
vaults and cells. The 231-W-151 v·ault cell contains an unknown waste v9lume. It is 
assumed that an adsorbed waste affixes to the surf aces of the vault cell to a height of two 

• feet. The waste volume for the 231-W.-151 vault cell is given by multiplying the wetted 
surface area times the waste. thickness · times the grout formation factor times -the unit 
conversion factor to change the result tQ gallons. . · · 

. . 
. . . 

Quantity= Surface area (fr)* O.Oi56 in. * 0.30 * 0.623 conversion factor to gallons 
The resulting estimate for the 231-W -151 vault cell is i .01 gallons of adsorbed waste 
affixed to the sides of the vault. · 

• Constituents - For those vaults that have been used in the handling and transfer of tank 
fami waste, the constituents are estimated to be those_for the group to which the vault is 
assigned. 
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The following list provides an engineering description of the pits: 

• Waste is held in the concrete surfaces as a:n adsorbed layer. 

• . Waste is flushed and drained in norinal operations activities. · 
. . 

• Waste is returned to the SSTs or catch tariks via drainage lines. 

• Waste penetration is to a depth of 0.04 cm (0;0156 m.), which corresponds to 
approximately 3.8 L (1 gal) of grouted waste per 9.3 m 2 (100 fr) of wall surface. 

Waste characterization specifics of the pits follow: 

• Locations - On the.surfaces as adsorption. 

• Quantity - Calculated by multiplying the wetted surface area times the waste thickness 
times the grout forination factor times the unit conversion factor to change the result to 

· gallons. 

Quantity = .Surface area (fr) * 0.0156 in. * 0.30 * 0.623 conversion factor to gal,lons 
. . 

• Constituents - Those for the group to which the pit is assigned. 

AS.5 TRANSFER PIPING 

The following list provides an engineering description of the transfer piping: 

• Waste is in the piping from adsorption as residuals and as fixed waste. 

• Adsorption adds a layer of 1,000 Angstroms (Eubanks et al. 1962) in thickness each t:itne 
·the component goes through an operations cycle~ This .thickness corresponds to a wetting 
surface layer. · 

• An operations cycle is one in which a tra:nsferis performed followed by a flushing and 
then an unspecified length of time before the piping is again put through the procedure. 

• · TJ:te average number of operations cycles for a pipe is estimated to be 500. 
This corresponds to 2 tran'sferS per month for 20 years. 

• The pipe surface area is increased by 10 percent due to coJ.Tosion/eroSion the corrective 
factor for the surface area of the pipe is then 1. 10. . . 

. . . 

• The pipe surface area is large on the micro level scale by 30 percent (Bickerman 1970)~ 
the corrective factor for the surface area of the pipe is 1.30. 
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• ··· Based on field infortnation, residual waste is expected to reside in oitly 4 percent-cnthe · 
total piping. 

• Residual waste has an estimated cross-sectional area of 1.9 cm2 (0.291 in.2) based on 
field information ~d an estimation of 0.08 CIIl (0.0325 in.) for the residual Waste 
thickness that may be molded to the pipe shape (WHC-SD:-WM.:ES~259). 

• · Fixed waste is t.r}lpped in the pipes due to pipe clogging. 

• The number of known plugged transfer pipes is five. 

• The plug pointit estimated to be at the midway of the pipe, on average. This gives a 
factor ofO.5; 

• Half of the waste upstream of the plug is estimated to drain back toward the source for 
that pipe. This also gives a factor of 0.5. 

• lilflow of water from unspecified sources does not contribute to the equivalent waste but . 
only dilutes the waste in the piping . 

. Waste characterization specifics of the transfer piping follow: 
. ' 

• Locations - Waste is tightly held on the piping surfaces by adsorption, loosely held by . 
adh~sioh, or trappedJn pipes that have clogg~. · · · 

• Quantity - Calculated differently for each waste location. 

- Waste Held by Adsorption (695 gal) ....: The geometric surface area is multiplied by the 
factor for .corrosion/erosion then multiplied by the factor for micro level surface area. 
Thls yields the actual surface area. This is then multiplied by the thickness of the 
waste from a single_ cycle then multiplied by the estimated number of cycles and 
finally it is multiplied by a unit conversion factor to give the result in gallons: 

Adsorbed quantity = geometric surface area ctt2) * 1. JO * 1 .30 * 1000 Angitroms * 500 
cycles * 2. 45 x 1 (T9

. conversion factor to gaUons. 

Wast~ Held as Residuals (305 gal)-The total number_ofmiles of pipe is multiplied 
by a factor for the fraction ofpipe retaining residuals theti it is multiplied by the 
estimated cross-sectional area of the residuals and then by a unit conversion factor to 

. give the result in gallons: · · · 

Residual Quantity = .95.67 (mi) * 0.04 * 0.291 (in. 2
) * 274.3 conversi.onfactor to gallons. 

- Waste Held in Fixed Locations (164 gal) - Toe total number of miles of pipe is 
divided by the nuinber of pipes to give aµ average pipe length. · This is then 
multiplied by the number of plugged pipes to obtain an overall average pipe length . 
for all the plugged piping. This is .then multiplied by the area of the pipe and then by 
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a factor for the amount of waste retained and finally by a unit conversion fact~-to 
give the result in gallons: 

Fixed Quantity= 95.67 (mi)l 1414 * 5 * (3.14 * 1.5 * 1.5) *0.5* 0.5* 274.3. 

• Constituents - Those for the group to which the transfer piping is assigned. 

AS.6 · EV APO RA TORS 

The following list provides an engineering description of the SST system evaporators: 

• Two evaporators are considered in this task, 242-S Evaporator and 242-T Evaporator. 

• The 242-T Evaporator is believed to be partially decontaminated with some waste and 
. proci;:s·s chemicals: being removed. 

• The actions taken at 242-T Evaporator are not weil documented and field information is 
limited. 

• 242-S Evaporator was decontaminated .and process chemicals were removed. 

• The actions taken with 242-S Evaporator are dqcumented and field information is readily 
available. ·· 

Waste characterization specifics of the 242-S. Evaporator follow: 

• · Locations - Within the facility. on wall surfaces and in process vessels. 

• Quantity - Froi;n either field information or data or from engineering estimates. For 
engineering estimates, the following equations are applied. · · 

For metal surfaces, waste volume is calculated by multiplying the geometric smface area 
by the micro level surface correction factor then by the wetted film thickness arid finally 
by a unit conversion factor ro give the result in.gallons: . 

Adsorbed quantity= geometric surface area (ft2) * }.30 * 5000 (Angstrom)* 2.45 x J(J
9 

· conversion factor to gallons. · . 

For concrete surfaces, they are calculated by multiplying the wetted surface area, times 
the waste thickness times the grout formation factor times the unit conversion factor to . 
change .the result to gallons. · · · 

Adsorbed qua.ntity = Surface area (ft) * 0.0156 in. * 0.30 * 0: 623 conversion factor to gallons. 

For r~siduals,, they are identified as heel quantities in vessels and are based on the known 
final operation activity with the vessels as well as the physical layout of the vessel · 
(i.e., the vessel shape is such th.at a heel can be retained in it.) 
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--~ - - --·-· • · --Constituents -The constituent concentrations for S tank fann. were used for the -242.-S -- ·· 
Evaporator because the evaporator was used primarily to concenti:-ate waste from this tank 
fartn. 

The waste volume in 242"'.T Evaporator is based on inforniation provid.ed in RPP-4780: This 
information is based on facility radiation measurements and MicroShield calculations: An 
estimated waste voll.ll)le of approximately 150 L ( 40 gal)is present in the 242-T Evaporator. 

A5.7 MlSCELLANEOUS STRUCTURES 

·As.7.1 Ventilation Structures 

AS.7.1.1 _ V~ntilation Building (241-A~431) -

- The following list provides an engineering description of the Ventilation Building (241-A-431). 

• Facility was used to vent off-gases froII,1 the_ A and AX farms. Structure was not used in 
direct contact with liquid tank waste materials. 

• RPP-6637 states that ''The building is contaminated, but the 100:m person would not be 
. affected by release of the building contamination." This assertion coupled with the fact 

that this building was not designed to store waste,indicates that remaining wastes ate · 
likely adsorbed onto -the walls of the process vessels and the building. 

Waste characterization specific to the ventilation building follow:· 

• Locations - Locations are assumed to be internal to the deentrainer and on the walls of 
the facility. For the purposes of this analysis, a two feet high contamination depth· on the 
walls is assumed similar to the pits. 

• Quantity - The estimated waste volume is approximately one gallon after modeling the 
deentrai,ner in the same manner as a transfer-line. This does not refute the readings 
discussed in RPP-6637. 

• Constituents- Concentrations are modeled as Group 1 because the Ventilation Building 
serviced the ,241-A tank farm. · · 

AS.7.1.2 Condenser Shielding Buildings (241~X-401 & 241-SX;.402) 
. . . . . ' . 

The following list provides an engineering description of the Cond~nser Shielding :Buildings 
(241-SX-401 ~d 241-SX-402): - -

• These facilities were used to cool off-gase~ from some of the 241-SX tanks. Structure 
was not used in direct contact with liquid tank waste materials. · 

• All vessels either.drained to a crib orto the one of two SX tanks (241-SX-106 or 
241-SX-112). 
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-- ··~ · ---·--· • - Neither 241-SXA0l or 241-SX-402 stored waste (RPP-6637). 

Waste characterization specific to the ventilation building follow: 

• Locations - Locations are assumed to be internal to the condensers and each ta:nk. 

• Quantity - The estimated waste volume is approximately one gallon after mbdelilig the 
_ condensers, the catch tank, and the return: tank in the same mani:ler as a transfer line. This . 
does not refute the findings discussed in RPP-6637. 

• Constituents - Concentrations are modeled as Group 5 because the Ventilation Building 
serviced the 241-BX tartk farm. · 

AS.7.2 Ion E:xchange Column (241-AX-IX) 

The following provides an engineering description of the Ion Exchanger (241-AX-IX): 

• Except for piping and valves, this facility consists of a ctino filter and an ion exchange 
column. The cuno filter does not have any ra<liation postings and hence the waste _ 
estimate for the culio filter is approximated to zero: _ . 

• Radiation readings in 2000 indicated essentially background readings for the ion 
exchange column (RPP-6637). · 

Waste characterization specific to the ventilation building follow: 

• Locations - Locations are asst:mied to be internal and external to the ion exchanger 
contained within the ion exchange column. -Theion exchanger is modeled as concrete for · 
conservative purposes. 

• Quantity - The estimated waste volume is less than one gallon for the ion exchanger. 
1lris corroborates the findings discussed in RPP-6637. 

• Constituents - Concentrations are modeled as Group 1 because the fon Exchanger 
serviced the 241-A-401 facility in the 241-A tank farm. · · 

AS.7.3 In"'.Tarik Solidification System (241-BY~ITSl) 

The following list provides an engineering description of the hi-Tank Solidification System: 

·• The 241-BY-ITSl was not designed to retain wastes, but used to treat heated vapor from 
the 241-BY-102 tank. - . . . - . . 

-• Five process vessels comprised the ITS 1 structure. These vessels were to be drained 
duringshutdown; however, high dose read.in.gs have been measured around the 
deentrainer. All other vessels allow unrestricted access. 
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Waste characterization specific to the miscellaneous structures follow: 

• Locations - Each of the .vessels is likely to contain an adsorbed layer of waste. 

• Quantity .-:-- The total waste estimate for the 241.::a Y-ITS 1 system is less than · 10 gallons. 
Calculations for these vessels may be inaccurate given the lack of field data 
substantjatirtg the status of the vess.els. Due to the limited radiological readings 
encountered with this facility, rninimaJ waste volume is expected. · 

• Constituents - Concentrations are modeled as Group 3 because the feed tank for thi.s 
. system was 241-BY-102. 
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A6.0 MICROSHIELD COMPARISON OF EXTRAPOLATED DATA 

A comparison of the waste volume and constituency in the ancillary equipment to that found in 
the field is· possible by either direct physical comparison, observation, or by a more indirect 
means, correlation of-estimated Wa$te inventories with radiation measurements; The former has 
been done during the course of this work where observation data have been available but these 
·data have been-liniited. Calculating radiation field values using the estimated waste volumes .and 
constituencieS using Microshield™ calculations allows for a more universal comparison across 
all types of ancillary equipment in all locations. The radiation field is calculated based on the 
estimated waste content and then it is compared to actual field survey data. . · 

The MicroShield software allows for calculating exposure based on gamma radiation. This is 
. ideal because for the constituents in the groups, the gamma emitted by the barium-137m; the 

daughter of cesium-137, contributes approximately 99 percent of the total exposure. Hence, the 
seven groups can be compared by simply using the ratios of cesium-137 concentrations in the 
group once the exposure value has been calculated for any one of them. Two cases were 
considered. One was a 7 .6-cm (3-in.)-diameter Schedule 40 pipe and the other was a concrete 

· wall. The values obtained for exposure are sho:wn in Table A-5 as Cases 1 .and 2 forthe seven 
different waste inventory groups. Group 1 was taken as the base case and the other groups were 
normalized to it by taking the cesium-137 values in each. · 

The data in the-table are based on datafrom SSTs in the B, BY, SY (excluding the bSTs in the 
SY fann), T, TX, TY, and U farms. Data from other f~ were reviewed and were comparable 
but not included. in the calculations presented in Table A-5. The radiological survey data were 
obtained from "Project Hanford Radiological Survey Reports." The reports were reviewed for 
the years 2002 and 2001 so as to have values most close to .those for the waste as it is.cuttently 
contained: in the ancillary equipment. 

The field values for exposure in Table A-5 are shown for two different radiological survey . 
listings. Far more data are available for concrete surfaces than for piping surfaces. This is a 
reflection of the kiiid of work that is most often performed in the tank farms. It is much more the 
case that a pit with concrete surfaces is surveyed than a pipe With metal surfaces. In the nomial 
tank far.ril wor!<:, pits are entered for equipment replacement and repair, which requires radiation · 
surveys that directly support any work being petlomied. Piping on the other hand is not 
equipment requiring nearly as much attention because it tardy needs repair and equipment is not 
placed in it on a routine basis. 

Field data for exposure values were randomly reviewed from approximately seventy-five 
locations that had concrete surlaces, mostly pits. The average vaiues sh9wn in the table ate for 
those locations that had exposure values greater than 5 ni.rem/hout. Generally, the values were 
about the same magnitude but there were outlying values that were much higher. Four of the 
values were greater than 40 mrerh/hr and eight were greater than 20 mrem/hr. the remainder 
were of similar magnitude and about one half of the values were below 5 mrem/br. 
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- ,.;-- <Hence, the field -data favorably agree with the engineering estimations. The field values are 
. lower overaU compared to the estimated engineetjng values, which indicates that the waste 
values calculated in this work ate, on average, likely greater than.those actually in the field. 
Hen:ce, for concrete surfaces the waste quantities ate conservative values that may be considered 
· as bounding values for the wastein the ancillary equipment. 

Field data for metal piping were all found to be less than 0.5 mrem/hr. The engineering 
estimates are higher ~an this for four of the seven groups and lower for three of them. Overall, 
the engineering estimates are comparable to the fiekl values. However, this comparison must be 
made with someresetvation because thefield values do nottiecessarily directly relate to the 
amount of waste that may be present in the piping. This is because circumstances may exist in 
the field that affect the readings, e.g., other pipes or objects close by that either contribute to the 
radiation or shield the detector from it. In this respect, the field data. for concrete slirfaces are a 
more . accurate reflection .of the amount of waste present because readings are taken directly of 
the waste, which is layered on the surface with no interfering obje<;:ts present. 

The results from Microshield calculations are the same order of magnitude as previously 
·. performed radiological surveys, which indicates that the waste estimations rnade in this . 
document are generally comparable to existing conditions. 

Table A-5. Microshield Calculation Compariso:11 with Observed Radiologic Surveys. 

Case 1 .· 
. Pipe atcontact (mR/hr) 2.77 0.40 1.00 L29 1.35 0.25 0.19 
.Pi · at 30 cm mR/hr 0.80 .· 0.12 · 0.29 0.37 0.39 . .. 0.07 0.05 

Case2 
·concrete Pit at Contact(mR/br) . 35.30 5.10 12,~2 16.45 17.23 3.24 2.38 
Concrete Pit at 30 cm (mR/hr 31.63 . 4.57 11.49 14.74 15.43 2.91 2.13 

Radiole>gical Survey 
Piping at Contact (mR/hr) <0.5 <0.5 <0.5 

Radiological Survey 
Concrete Pit at Contact 10.3* 14.4* 16.8* 13.75* 

(mR/hr) 

Note: * Average reading for measurements~ 5 rn:R/hr. 

A7.0 CONCLUSIONS . 

The waste in the ancillary components, while similar in· composition to the waste in the tan.ks, is 
present in quantities that are very low compared to those stored in the SSTs; Generally, the · 
waste is spread in very low quantities throughout the components so that they are not amenable 
to ready recovery and storage in a single vessel. · · 
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Bl.O INTRODUCTION 

This appendix describes a few of the reports available from the database. Not all reports are 
discussed here; however, the reports used for analysis of the single-shell tank (SST) system a.re 
included for the ben~fit of the reader. Additiomtl reports are available through the graphical user . 
interface (e.g., usePdefined qµeries, other reports). As stated in Appendix A, riot all of the data 
iil the database has been validated. Additionally, sources encountered during the compilation -
efforts presented conflicting information. Ex.tensive efforts to resolve these differences were not 
within the scope_ of this report. -. The available source documents for each set of components are 
summarized iil Appendix E . Engineering judgment was used to select data/infortnation for use 
in this assessment when incortsistencies were encountet~d. 

Bi~O REPORTS 

This section _ describes reports available from the database and contains output ftom the database. 
In some cases, the 01,1tputs for specific reports are in excess of 100 pages. Extracts are pre$ented 
to familiarize the reader wjth the structure and information available from the reports. 

B2.1 RANKING REPORTS 

The .ranking reports are used to compare the z;elati ve impacts of the radionuclide and chemical _ 
constituents of concern (CoCs). The following summarize the various ranking reports generated 
to corp.pare the-total and liquid volumes of the SSTs and the inactive· miscellaneous underground 
.storage tanks (IMUSTs). 

B2.1.1 Risk-Based Ranking for Total Waste Volume 

The SST"s, the IMUSTs, and the.vault tanks are ranked according to a calculated long~term risk 
metric. The radiological and chemical hazard risk metrics do not provide meaningful risk values 
for comparison against regulatory standards because they dq not include contaminari.t fate and 
transport and the calculation of contaminant concentrations iil receptor pathways. The risk · · 
metric does, however, .provide a means to make relative comparisons among the components. 
The .components are· evaluated based 011 specified CoCs; either radionuclide or ch,emical. The 
quantity of ea.ch constitueµt is modified by a umt risk.factor (ORF) to account for the relative 
risk associated with that constituent as depicted in Formulas B.1 and B .2. The ranking of the 
component is determined by c6mparing the Sllill of the relative risk factors for each of the CoCs 

. categories (e,g., radionuclide or chemicals): The radionuclide CoCs and their associa;ted URFs 
are listed in Table .B-1. .,_ 

Formula B.1. Relative Risk Calculation for.Radionuclides 

Concentration of CoC [Ci/mL] * Volume of Waste in Specific Component (m.L) 

* Unit Risk Factor [lncremental Lifetime Cancer Risk per Ci/m.L] 
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Fonn.ula B.2. Relative Risk Calculation for Chemicals 

Concentration of CoC [g/mL] * Volume of.Waste in Specific Component [mL] 

* Unit ~sk Factor [Hazard Index per g/mL]. 

Table B-1. Tank Ranking Criteria. 
1•"F,F.""':ll\m"""':,;i::,;•~"i';';;~;:;!f':ir,:Oi11lliilll"iN'IBHffim'l,1~a~~•;•i;~·,rr."j •1~•'1:'•;•pz:;r,·"·~1 "'lJlilltq~1m ;;!!iJ~ 1 '''""''ll;,;J,1'j/!1i, ,r,.,.llfil1~r) lllil'illiJilliLa.c• • .'t', .. J-~-,*,l,!,: , lT[i1,ili "'·"· . ~er u·•u"'Blj :-~1;:•"~~-i!l"t;:·'i;\?'f,J:!!,1~,,~itiµ;;·ii::]·"~R,1[,..!ftn,,1,,,.'"1"--•-~"--='r,i:,'fr.:'Tult"'jljiJ'i''" ~1i:fi_~~i~(t1JJjg,_,h~~j[;]fu: ~mitl~ ~l!1!llfi1:11J~h1,

1 .1!¥J.~B~Ttr.!1}:!~~.ai~.xm:~~U!l~ Jltl 
C-14 ~ . 5.23E+06 

1-129 9.33E+08 

Se-79 . 3,22E+07 

Tc-99 7.11E+06 

U-238 2.84E+08 
l'~i)'~i!'''llffi"l½~'r~'"t:ll'J:lj~~r,l~"J'[i'!lli;lljlP.'111i!~:liij'tf~ .. 11i;lf:lllf½l!il':,'0 

!';81! .-lf,;;.a,•;,,rr•nrnm~~ a.: l nf 1 ;I 1' an I u,,; t :t1 , ,,. .. /t t .. • u. •l ,1 ! >:,: ! , _/1 , , 1,, !i . .,. c.;ll.,:.!i; tlffi,_,.'.lf.~ ,j lu '.,,. _, .... ,. __ il!J,!!l.~~t~. ..... r. !i':.ti • :rr ..• ~.LJ,c., .. ·•"· . - •,.. ,_ .. C w.~. 

Notes: 

NO2 9.92E+03 

NO3 6.20E+03 

Cr 3.31E+06 

U(Total) 3.52E+06 

· ILCR = Incremental lifetime Cancer Risk 
Ill = Hazard Index 
Source: TWRS EIS (DOE/EIS-0189) 

· the results of this ranking are provided in Table B~2 for radiological risk and in Table B-3 for 
chemical hazards; these tables illustrate that the SSTs have the highest ranking. 

B2.1.l . Risk-Based Ranking for Liquid Waste 
. . . 

Tlle second reports, presented in Tables B-4 and B-5, provide a risk-based ranking for liquid 
waste and c6nsider the same radionuclides and chemicals as described in Section B.2.1.1. This 
report ranks the SSTs, IMUSTs, and vaults based on the known liquid volumes and contaminant 
concentrations. 
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Table B-2~ Ranking Report Potential Radiological Risk (6 Sheets). 

' . ' 
' ' ' ~ " ... ....... . . . 

1 A · 241~A-101 · 8.89E+09 

2 AX 241-AX-101 6.35E+09 

3 u 241-U-108 5.72E+09 

4 u 241-u-101 5.43E+09 

5 TX 241-TX-113 4.88E+09 

6 C 241-C-104 4.66E+09 

7 . u . 241-U-105 4.ME+09 

8 TX 241-TX-105 4.60E+09 

9 TX · · 241-TX-112 4.5).E+09 

10 BY 241-BY-106 4.34Et09 

11 TX 241-TX-115 · 4.09E+09 

12 . BX 241-BX-104 3.74E+09 

13 sx 241~X-102 3.63E+09 

14 BY 241-BY-101 3.60E+09 

. 15 SX 241-SX-106 3.60E+09 . 
. -

16 BY 241-BY-104 3.55E+09 
-· 

17 s 241-S-112 3.50E+09 · 

1s· TX 241-TX-114 . 3.49E+09 

.19 s 241~S-108 3.48E+09 

20 sx . 241-SX~ 103 3.33E+09 

21 TX · 241-TX-U0 .. 3.23E+09 

22 s 241-S-109 3.22E+Q9 

23 u 241-U-111 3.22E+09 

24 BY 241-BY-110 3.09E+09 

25 BY 241-BY-103 3.06E+09 

26 s · 241-S-111 3.05E+09 

27 s 241-S-110 2.99E+09 

28 s 241-S-106 2.96E+-09 
· '· 

29 s 241-S-102 · 2.91E+09 

30 sx 241-SX-102 3.63E+d9 

31 . C 24i-C-112 2.76E+09 

32 s 241-S-105 2.75E+09 

33 u 241-U-103 2.69E+09 
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Table B-2. Ranking .Report Potential Radiological Risk (6 Sheets). 
•5il~i!fuJ'i••~l!l!ilJlt,!="''~,;:-;!<l!l'.,.,..,mr=""•.!'""'"':Jilf:lf.1""'"'~"""~~ .. ,.R"1:1,"': 'Tiifj'IB'' 'l!!Jf!i!"''l'"t''' , ... , .. ,r,·"' "'"!gii .. ""1'j!ffi:i:"r." s lJj I • ,U ~ifui''TI!Jllil'', ' ,.,,,,Qu ,, ,. ,., j Q't'; "''". "i': " ''·•']!!• F.!iJ1'1' n.;; Wj~ ';-t· ,, 'lj ·-, .. 'j1 ""Ii'.• ,·n r ~.Lu, IT.,.~ ..;!k,,a,J'f.~:filillJ tJ:j.~i![lli;-J!L:?~ ..... f:, ~!if:1!:.:~1:~~u, ~l~r~~.~ '!n.!.d ~ ll\..½., : tltit:.r~r't~~b~~r.~n!:rit~ ~ift 

.... · ·,·---. . ...... _ _,_ . . 34 BY 241-BY-105 2.64E+09 -
' .. 

35 TX 24i-TX-106 2.63E+09 

36 TX 241-TX-lll 2.46E+09 

37 sx 241-SX-104 2.39E+09 

38 BY 241-BY-108 2.38E+09 

39 T 241-T-107 2.37E+09 

40 TX 241-TX-ll(> 2.28E+09 

41 BY 241-BY-112 2.26E+09 

42 u 241-U-109 2.26E+09 

43 sx 241-SX-101 2.26E+09 

44 s 241-s:.103 · 2.25E+09 

45 BY . 241-BY-107 2.14E+09 

46 TX 24l~TX-117 2.11E+09 

47 BY 241-BY-lll 2.05E+09 
,·, 

48 sx 241-SX-105 2.00E+09 

49 u 241-U-102 2.00E+09 

50 -BY . 241-BY-102 l.97E+09 

51 s 241-S-107 l.95E+09 

52 TY 241-TY-103 l.89E+09 

53 TX 241-TX-102 l.72E+09 

54 TX '' 241-TX-118 L69E+09 

55 BY 241-BY-109 l.61E+09 

56 C 24l~C-105 l.60E+09 

57 u 241-U-110 1.57E+09 

58 BX 241-BX-109 l.57E+09 

59 A 241-A-103 l.43E+09 

60 AX 241-AX-103 l.40E+09 

61 BX 241-BX-110 l.25E+09 

62 BX 241:..BX-lll 1.20E+09 

63 u 241-U-106 1.18E+09 
, , 

64 s 241-S-}04 l.lZE:+09 

65 TX 241-TX-10~ l.06E+09 

66 TY 241-TY-105 l.04E+09 
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67 . . C· . · 241-C-107 ' 1.03E+09 

.. 68 sx 241-SX-109 1.01E+09 

69 TX 241-TX-108 L01E+09 

70 B 241-B-lll 9.38E+08 

71 C 241-C-101 9._18E+08 

72 A 241-A-102 9.03B+.08 

73 BX 241-~X-107 8.77E+-08_ 

74 T 241-T-111 8.28E+08 

75 B 241-B-109 . 8.22E+08 

76 A 241-A-105 8.0IE+Q8 

77 C 241-C-103 7.92E+08 

78 C 241-C-102 7.86Bt08 

79 A 241-A-106 7.57E+08 

80 BX 241~BX-105 1.35E+08 

81 AX 24i-AX-104 7.22E+08 

82 TX 241-TX-109 . · 7.06E+08 

83 B .241-B~106 6:6IE+08 

84 sx . 241-SX-114 6.45E+08 

85 C . 241-C-109 6.17E+08 

86 T 241-T-101 5.81E+08 
-

87 TY 241-TY-104 5.75E+08 
-

88 TX 241-TX-101 5.07E+08 

89 B 241~B-104 4.86E+08 

. 90 sx 241-SX-111 · 4.30E+08 

91 C 241-C-l l 1 4.25E+08 

92 C 241-C-110 4.17E+08 

93 . T 241-T-105 3.62E+-08 

94 B 241-B-105 3.S0E+08 

95 sx 24!-SX-107 3.36E+-08 

96 B 241-B-107 3.03E+08 · 

97. B 241-B-101 2.95E+08 

98 sx 241-SX-108 2.93E+08 

99 sx 241-SX-112 2.73E+08 
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.r \• '~ 11 '
1!-'! -r'J ",•~1.,:f.: ~ t.J ' ,:ft:;, !i Htt r.~bi;11.,t• ,,~,~= I ,~!,,.J,~1 :•'.f1~ 1ft£1. ... .;1ft ~'; 1r-:.;/l,.r~1 •l'ih ,w't,:=!lli,ll~ .. 1: •• !jf:ll1,-l , .• >illiliti,,IBi.'l- .,J.~J,,ll '" ,, ill .... (. , ....... , ........ , .............. H ......... !:I ,IL. .. ...... ~,. .... , .. ~L••···n'!::i!:W:~.:LI.= 

100 TX 241~TX-104 2.59E+08 

101 BX 241-BX~IOS 2.30E+08 · 

102 TX 241-TX-107 2.28E+08 . 

103 T 241-T-102 · 2.24E+08 

104 sx 241-SX-110 2.19:E'.+08 

105 BX 241-BX-106 2.19E+08 

. 106 TY 241-TY-101 2.03E+08 

107 BX 241-BX-112 2.03E+08 

108 u 241~U-104 · 1.96E+08 

109 B 241-B-110 1.85E+08 

110 T 241-T~llO 1.47E+08 

111 TY 241-TY-106 1.41E+08 

1i2 T 241-T-104 1.40E+08 

113 BX 241-BX-103 l.35E+08 

114 A 241-A-104 l.22E+08 

115 B 241-B-112 i.09E+08 

116 B 241-B-103 1.07E+08 

117 1.03E+08 
-

TY · 241-TY-102 

118 sx 241-SX-113 1.02E+08 

119 AX 241-AX-102 · 1.0IE+OS 

1io B 241-B-108 9.76E+07 

121 T 241-T-103 9.6iE+07 

122 u 241-U-112 · 8.87E+07 

123 BX 241-BX-101 8.8l:I-E+07 

124 u 241-U-101 7.45E+07 

125 T 241-T-106 · 7.39E+07 

126 C 241-C-108 · 6.05E+07 

127 C 241-C-106 6.03E+07 

128 B 241-B-102 2.98E+07 

129 T 241-T-112 1.95E+07 

130 . T 241-T-109 l.90E+07 

131 BX 241-BX-102 l.82E+07 

132 T 241-T-108 l.65E+07 
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133 sx 24FSX-115 l.50E+07 

134 u • 241-U-201 l.07E+07 

135 B 241-B-202 9.15E+06 

136 C 244-CR-011 5.74E+06 
"" 

137 B 241-13-203 3.94E+06 

138 B 241-B-204 3.52E+06 

139 T 241-T-204 2.28E+06 

140 B 241-B-201 2.16£+06 

141 u 241-U-204 · L84E+06 

142 T 241-T-201 1.83E+06 

143 AZ. 244-AR-002 l.79E+06 

144 C . 241-C-301 l.69E+06 

145 T 241-T-203 l.64E+06 

146 B 241-B-301B l.35E+06 -

147 T 241-T-202 9.72E+05 

148 T 241-T-301.B _9.40E+05 

149 BX · 244-BXR-001 · 8.08E+05 

150 BX 244-BXR-011 7.91E+05 

151 TX 2«.: TXR-003 7.49E+05 

152 C 244-CR-003 6.44E+05 

153 C 241-C-203 . 5.43E+05 

154 C 241-C-204 3.50E+05 

/ 155 TX 244-TXR-002 3.41E+05 

156 u · 244-UR-002 · 3.33E+05 

157 C 244-CR-001 3.22E+05 
... 

158 u · 241-U-202 3.18E+05 

159 B 241-B-302B. 3.00E+05 

160 TX 241-TX-;302A 2.87£+05 
',• 

161 AZ. 244-AR-003 2 .87E+05 

162 C 241-C-202 2.84E+05 

163 C 241-C-201 2.73E+05 

164 u 241-U-203 2.72E+05 

165 TX i44,. TXR-001 2.71E+05 

B-9 



RPP-15043 Rev. 0 

. Table B~2. Ranking Report Potential Radiological Risk (6 Sheets). 
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166 s 240-S-302 2.64E+05 

167 u 244-UR-001 · 2.62E+05 

168 BX 244-BXR-002 2.45E+05 

169 C 244-CR -002 2.41E+0,5 

170 BX . 244-BXR--003 2.02E+05 . . 

171 Ai, 244-AR-001 l.87E+05 

172 TX 241-TX-302B . l.85E+-05 . 
. . 

173 tJ 2.44-UR-003 l.82E+05 

174 sx 241-SX-302 1.57E+05 

175 TX 241-TX-302BR 1.32E+05 

176 BX 241-BX-302B l.17E+05 

177 BX 24l~BX-302C 9;66E+04 

178 BX 241-BX-302A 9._35E+04 

179 TY 241-TY-302A 8.83E+04 

. 180 TIC 241-TX-302XB 4.09E+04 

181 AZ 244-AR-004 . 3.59E+04 . 

182 C 244-CR Vault l.15E+-03 . . 

183 BX 244-BXR Vault 8.0iE+02 

184 AZ 244-AR Vault 7.44,:E+-02 

185 u 244-UR Vault 7.28E+02 
.. 

186 TX 244-TXR Vault 5.72E+p2 

187 TY 241-TY-302B O.OOE+OO 

188 s 241-S-302B O.OOE+OO 

189 u 244-UR-004· o.OOE+OO 
190 AX . 241-AX-151-CT UNK 
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1 BX 241-BX-104 1.41E+l4 

2 C 24l~C-104 · l.30E+l4 

3 BY 241-BY-112 1.19E+l4 

4 sx 241-SX-101 l.03E+i4 ' 

5 s 241-S-101 8.96E+l3 

6 s 241-S-107 8.79E+13 

7 C i41-C-112 8.59E+l3 

.8 u 241-U-108 8.27E+l3 
.. 

9 T 241-T-107 7.70E+l3 

10 s 241-s~10s 7.26E+l3 

11 s 241-S-H0 7.11E+13 

12 s 241-S-112 7.02E+13 

13 TY 241-TY-103 6.56E+13 
; 

14 ·SX 241-SX-102 6.50E+13 
-

15 u 241-U-105 6.48E+13 

16 sx 241-SX0 104 · 6.42E+13 

17 BY 241-BY-104 · 6.37E+13 

18 BY 241-BY-110 6.29E+13 

19 s 241-S-106 6.27E+13 
.. 

20 BX 241-BX-109 6.02E+13 

21 sx . 241-SX-103 5.77Ef13 

22 u 241-U-110 . 5.70E-i-13 

23 . TX 241-TX-105 5.58E+13 

24 s 241-S-105 5.04E+l3 

25 BY 241-BY-101 4.88E+13 
' 

26 A 241-A-101 4.87Et13 

27 BY 241~BY-105 4.85E+13 

28 . s 241-S-111 4.61E+13 

29 TX 241-TX-112 · 4.43E+13 

30 · BY · 241'-BY-108 4.36E+l3 

31 s 241-S~104 4.12E+13 . 
32 TX 241-TX-115 4.llE-i-13 

33 sx 241-SX-109 4.00E+13 
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· 34 sx 241-SX-106 4.00E+13 
. . 

35 T 241-T-111 3.85E+13 

36 BX 241-BX-105 3.83E+13 

37 BY 241-BY-106 3.79E+13 . 

38 s 241-S-102 3.71E+13 

39 C 241-C-105 3.62E+l3 

40 TX 241-TX-114 3.54E+l3 

41 B 241-B-109 3.53E+l3 

42 C . 241-C-101 
·., 

3.53E+l3 

43 TX: 241-TX-110 3.32E+l3 

44 u 241-U-lll 3.30E+13 

45 s 24l-S0 109 3.19E+13 

46 C 241-C-102 3.17E+13 
.. 

47 u 241-U-103 3.12E+13 

48 .. TX 241-TX-118 3.07E+l3 

49 u 241-U-107 3.01E+13 

50 AX 241-AX-101 3.00E+l3 

51 sx 241-SX-105 2.96E+13 

52 BY 241-BY-l03 2.84E+13 

53 BX 241-BX-U0 2.84E+13 

54 TY 241-TY-105 2.77E+13 

55 A 241-A-102 2.74E+l3 

56 TY 241-TY-101 2.71E+13 

57 TX 241-TX-106 2.69E+13 

58 TX 241-TX-111 2.58E+13 

59 u 241-U-104 2.58E+l3 

60 s 241-S-103 2.46E+l3 

61 B 241-B-106 2.45E+13 

62 sx 241-SX-108 2.45E+13 

63 u 241-U-109 2.43B+13 

64 sx 241-SX-114 2.41E+13 

65 TX 
,. 

241-TX-117 2.38E+l3 

66 TX 241-TX-116 2.30E+13 
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67 . TX 241-TX-113 2.19E+l3 

(58 BX 241-BX-107 2.17E+l3 

. 69 TX 241-TX-109 2,05E+l3 

-70 TY 241-TY-104 2.03E+l3 

71 BY 241-BY-107 2.03E+13 

72 sx 241-SX-lll . l.96B+l3 

73 B 241-B-105 l.96E+l3 

74 TX 241-TX-101 l.94E+13 

75 . B 241~B-104 1.93E+13 

76 TX 241-TX-102 1.89E+13 

77 C 241~-103 l.88E+J3 

' 78 BY 241-BY-lll l.84E+13 

79 C 241-C-107 l.76E+13 

80 A 241-A-103 l.75E+l3 

81 sx 241-SX-107 l.67E+13 
,.. 

. 82 C 241~C-111 · 1.s4E+13 

83 C 241-C-i09 l.49E+13 

84 BX 241-BX-106 l.47E+13 

85 BY 241-BY-102 l.36E+13 

86 A 241-A-]06 · 1.33E+13 

87 sx 241-SX-112 . 1.30E+13 

88 TX 241-TX-108 1.23E+13 

89 u 241-U-104 l.21E+13 

90 . BX 241-BX-111 1.20E+13 

91 BY 241-BY-'109 1.17E+13 

92 T 241-FllO l.12E+l3 

93 u 241-U-106 ' l.08E+13 
. . 

94 T 241-T-104 l.01E+13 

95 TX 2:41-TX-103 l.OOE+13 

96 sx 241-SX-110 9.67E+12 

97 B 241-B-101 9.46E+l2 
.. 

98 AX 241-AX-103 9.13E+12 

99 C 241-C-110 9.00E+l2 
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.. ·- - .~ ...... . - .. 100 T 241-T~lOl 8.83E+i2 

101 B 241-B-107 8.56E+l2 

102 BX 241-BX-10.8 8.47E+12 

103 BX 241-BX-112 7.35E+12 

1-04 T 241-T~l05 7.28E+12 
.. 

105 B 241-B~llO 5.90E+12 

106 B 241-B-111 5.77E+l2 

107 TX 241-TX-104 5.55E+12 .. 

108 BX 241-BX-103 5.46E+l2 

109 B 241-B-103 5.12E+l2 

110 T 241.:.T-102 4.83E+12 

111 B 241-B-108 · 4.12E+12 

112 u 241-U~lOl 4.04E+l2 

113 BX 241-'-BX-101 3.70E+12 

114 T 241-T-103 3.09E+12 

115 u 241-U-112 . 2.98E+l2 
'-, 

2.92'.S+12 116 T 241-T-112 

117 TX 241-TX-107 2.91E+12 

- 118 T 241-T-106 2.67E+12 

119 T 241-T-204 2.66£+12 

120 B 241-B-204 2.64E+l2 

121 TY 241-TY-106 2.60E+l2 

122 B 241-B-203 2.59E+l2 

123 T 241-T-203 2.i3E+12 

124 T 241-T-201 2.12E+l2 

125 TY 241-TY-102 2.09E+l2 

126 A 241-A-105 l.82E+l2 

127 B 241-B-201 1.80E+12 

128 B 241-B-102 l.68E+12 

129 B 241-B-112 l.62E+l2 

130 C 241-C-108 l.49E+l2 

131 B 24l~B-202 l.42E+l2 

132 AX 241-AX-102 l.12E+12 
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133 t 241-T-202 · l.09E+12 

134 BX . 241-BX~l02 1.07E+12 

135 sx 241~sx-u5 8.0SE+ll 

136 T 241-T-109 7.12£+11 

137 AX 241-AX-104 6.93E+ll 

138 C 241-C-106 6.84:E+ll 

139 T 241-T-108 6.31E+ll 

140 A 241-A-104 5.40E+ll 

141 u 241-U-201 4.72E+ll 

142 sx · 241-SX-113 2.54E+ll 

143 C 244-CR-0ll l.13E+ll 
.• 

144 u 241-U-204 8.71E+10 . . 
145 u 241-U-202 7.85E+l0 

146 u 241-U-203 6.71E+10 
. 

147 C 241-C-301 3.32E+10 

148 T 241-T-301B 3.20E+10 

149 C 241-C-203 3.07E+10 

150 B 241-B-3Q1B 2.37E+10 

151 C 241-C-204 l.98E+10 

152 C 241-C-202 l.82E+l0 

153 BX 244-BXR-001 l.52E+10 

154 BX 244-BXR-01 l l.50E+10 

155 C 241-C-201 l.34E+10 

156 C 244-CR-003 l.27E+10 

157 AZ 244-AR-002 l.14E+10 

15s· TX 244-TXR-003 l.04E+10 

159 C 244-CR-001 6.33E+09 

160 B 241-B-302B 5.2SE+09 · 

161 C 244-CR..:002 4.75B+09 

162 TX 244-TXR-002 4.75E+09 

163 u 244-UR-002 · 4.63E+09 

164 BX · 244-BXR-002 4.60E+-09 

165 TX 241-TX-302A · 4.00E+09 
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· Table B-3. Ranking Report Potential Chemical Hazard Risk (6 Sheets). 
!ffiWf.ll"ffl1!lf"'~11ifJ'.'~'l'"ITTililflffi""''"""'f'"nrmr!!S:if'Hl':i~~,lli'gfu~'"'ilwiU"'iW.l:1'l,iilr./ig:lliilll~"'nruKrIDfil.llllf'l'U"U1

h~IJ'"'r"'l~'lli~1j!!!:f!'!'i'i':;~f1ll'1f.~i"l"":<'f':nli"ffi i ff : ff tt:iUL fil flli ill k:5!@2t~~~ ~.lli ..1:b .. !~t:~JJJ l Ji!H.Ldi!tir!:1l~!L1~~tltt1}; ~1.~!~!.k~J.\~!)ll ,JJ[r..t:~~~1,un~~~J,~;;,.MJ .. L:rnll-1P.fil':% 
... 166 BX 244-BXRA)03 · 3,80E+09 . . ...... . 

167 TX 244-TXRA>0l . 3,77E+09 

168 s 240-S~302 3.67E+09 

169 u 244-UR-001 3.65E+09 

170 TX 241-TX-302B 2.58E+09 

171 u 244-UR-003 2.53E+09 

172 BX 241-BX-302B · 2.20B+09 

173 sx 241-SX-302 2.18E+09 . · 

174 TX 241-TX-302BR 1.84E+09 

175 AZ 244-AR-003 l.83E+09 

176 BX 24l~BX-302C l.82E+09 

177 ' BX 241~BX-302A l.76E+09 

178 TY 241-TY-302A l .44E+09 

179 · AZ 244-AR-001 1.19E+09 

180 TX 241-TX-302XB 5.69E+08 

181 AZ 244-AR-004 2.29E+08 
... 

182 C 244-CR Vault 2.27E+07 

183 BX 244-BXR Vault l.51E+07 

184 u 244-UR Vault l.01E+07 

185 TX 244-TXR Vault 7.9s'.E+06 

186 AZ 244-AR Vault 4.75B+06 

187 s 241-S-302B O.OOE+OO 

188 u 244-UR-004 0.OOE+OO 

189 TY 241-TY-302:B 0.OOE+OO · 
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Table B-4. Ranking Report ·Potential Chemical Hazard Risk 
· M~ure froin Liquid.Waste (3 Sheets). 

~';i~~·ifillIDrJEffillm:.ff;l;11~?fffil,~~~:r~1t~ri1'filllli:J:fl·:t.l\it1j .. ~ilG~firummm1mli!1•;'t~J;•,ttJ·~');l~!,,r·1:~!filfilri~ ,!ll;f: .Llill:t! ,'' I - .... .!. .... , '"" •• , .. ! .,,, L.. .., = ~:.t ....... , '" I, I u :J -.:L~d- ! " 

1 A · 241~A-101 8:85E+12 

2 AX · 241-AX-101 4.68E+12 . 

3 s 241-S-111 2.40E+12 

4 . u 24f-U-108 6.19E+ll 

· s u 241-U-107 5.91E+ll 

6 .s 241-S-107 4.26E+ll 

7 C 241-C-106 3.49E+ll 

8 T 24i-T0 102 337E+ll 

9 · C 241-C-103 l.63E+11 

10 T 241-T-112 l.59E+ll 

11 TX 241-TX-104 l.36E+ll 

12 ,_ BX 241-BX-104 1.24:E+ll 

13 . T 241-T-103 l.21E+ll 

14 . BX 241-Bx~uo 6.74E+10 

15 C 244-CR-011 6.65E+10 

16 BX 241-BX-103 5 .99E+10 

17 A · 241-A-103 5.25E+10 

18 B · 24.l~B-102 · 4.55E+10 

19 BX 241-BX-105 4.22E+l0 

20 TY. 241-TY-104 2:55E+l0 

21 u 241-U-106 2.50E+io 

22 BX 241sBX-112 2.03E+l0 

23 B 241-R-112 l.60E+l0 

24 s ! 241-S-103 1.48£+10 

25 C 244-CR-003 · l.27E+l0 

2,6 B 241-B-106 l.21E+10 

27 AZ 244-AR-002 l.llE+lO 

28 u 241-U-203 9.14E+09 

· 29 u 241-U-201 9.02E+09 

30 u . 241-U-202 8.23E+09 

31 u · 241-U-204 . 7.96E+09 

32 C 241-C-110 7.79E+09 

33 A 241-A~102 5.84E+09 

B-17 



RPP-'-15043 Rev. 0 

Table B~4 .. Ranking Report Potential Chemical Ilazard Risk 
. Measure from Liquid Waste (3Sheets). 

']llffimll''•' 'k1~.:,f'\;j1Wtffi%1~1h'fili"iiliu,~1t;~r1iw,m1w:,i't:.~~4.111~~-mm ffil~?1.il!H~i:ju1i~1ml?\'J!i\'liW'i'•~l~!WM¾'llr!ml1ilili~ 
I !, HW.L.<fJ:i!i~a~!.,~. lru.J~! • ft&!lfr 1.:Jl:!!t ~"~' .. ~'t.:.fr~-t•L~i ~JJ~'tl rn~.~u!h !1~ ~ci:~.hrnhll, .;'u;J~.u .. ,.~1 ti:~1rrn 

34 . B 24l~B-lll 5.81E+09 " 

35 . B 241-B-110 5.81E+09 

36 u 241-U-103 5.65E+09 

37 C 241-C-301 4.6$.E+09 

38 B 241-B-302B 4.52E+09 

39 T 241-T-201 3.63Et09 

40 :a 241-B-203 3.00E+09 

41 AX 241-AX-151-CT 2.70E+09 

42 B 241-B-204 2.60E+-09 . 

43 s 231-W-151-001 2.30E+09 

44 AZ 244-AR-003 l.79E+09 

45 s 231-W~15l-002 1.53E+09 

46 T 241-T-110 . 1.21E+09 . 
47 AZ 244-AR-001 l.10E+09 

48 u 244-UR-0()2 9.19E+08 

49 T 241-T-301B 8.46E+08 

50 BX 244-BXR-002 7.99E+08 · 

51 BX 244-BXR-003 7.49E+08 

52 u · 244-UR-OO 1 6.29E+08 

53 B 241-B-301B 6.28E+08 

54 sx 241-SX-302 4.92E+08 

55 BX 241-BX-302C 4.80E+08 

56 tx 241-TX-302XB 3.9.5E+08 

57 . BX 244-BXR-011 2.06E+08 

58 BX 241-BX-302B 1.98E+08 

59 AZ 244-AR-004 1.83E+08 
- . 

60 TX 241-TX-302BR 8.06E+07 

" 61 TX 244-TXR-OO 1 7.90E+07 

62 1X 24I-TX-302A 4.84E+07 

63 C 244-CR Vault 2.27E+07 

64 BX 244-BXR Vault l.51E+07 

65 u 244-UR Vault l.01E+07 

66 TX 244-TXR Vault 7.95E+06 
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Table B-4. Ranking Report Potential Chemical Hazard Risk 
Measure from Liquid-Waste (3 Sheets). . . . 

F~Iiffii","!1:i.i."lr~li-n1P:1v.11;,•ri11P.~w~~~~lih'f01rm~~1ilfi,Elllf~~~r-11/!/\i~\t-f:filri!filllll;;!fit.~j'l'fft'r::ri''rf:(,¼1'fi~hr.1rnrillil !!tu u ~~i';,;.,\, . rttt:1.1 ,.,, ,it, l,1 ,!,..;.~ ilf;_u;_ e?:.iE!ilhfili: "'"'·< }.., ,,,:,.,. .. \,,, IBP.•, 1,1.,, lt. .... 1 •• ~1, .. ,;1.t. ~ :~1~ ,J,~.,, t\:11 

. 67 AZ, 244-AR Vault 4.75E+06 

68 s 240-S-302 0.OOE+OO 

69 ·s 241-S-302B 0.OOE+OO 

70 BX 241-BX-302A 0.OOE-i-00 

7l BX 244-BXR-001 0.OOE+OO 

n "· u 244-UR-004 0.OOE+00 

73 u 244-Ult-003 0.OOE+00 

74 TY 241-TY-302A 0.OOE+00 

75 TY 241-TY-302B 0.OOE+00 

76 TX 244-TXR-003 0.OOE+OO 

77 TX 244-TXR-002 0.OOE+oo 

78 C 244-CR-002 UNK .. 
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Table B-5. Ranking.Report Potential Radiological Risk Measure from 
Liquid Waste (3 Sheets). · 

!!{~l!llff'Jl'l1rr~,;~,'?t:~filii\1UlilJ:1:l\~i1:tllffu1!mrin1ill!"1n~fil!il-l¾1trr~•~ij•:ri't']ffillf W:~~?1';:;1·lli1!i1"ft~rnrill:i;~,pftm~n~~-r.:i~·Wl1~a~1;Rull!1 
h f.1 cn,':~rlh>1~~ij ,.., , dJt1UUu f.4_ . • 111.i.t,l l~~t,J...;tui-:u;11!nJ..~1~,1.w:l !fi,~.i .•i1Jti1u,,,,A, n:u, U,•-, ,m 1n: 1 nltru ll .., ;,~Ju,; ,f.,~ot~ ,,,,!-111l,fu t.tl, J t 

1 A 24i~A~101 6.92E+09 

2 Ax 241-AX-101 4.7:3E+09 

3 u 241-D-107 7.39E+08 

4 s 241-S-111 5.26E+08 

5 u 241-U-108 4.96E+08 · 

6 s 241-S-107 8.73E+b7 

7 C 241-C-103 7.50E+07 

8 T ,241-T-102 7.18E+-07 
. ' 

9 C · 241-C-106 3.24E+07 

10 A 241~A-103 2.90E+07 

11 A 241-A-102 2.74E+07 

12 T 241-T-103 2.40E+07 

13 TX 241-TX-104 l.97E+07 

14 u 241-U-106 1.71E+07 

15 BX 241-BX-105 l.55E+07 

.16 s 241-S-103 l.19E+07 

17 BX 241-BX-110 Li4E+07 

18 BX 241-BX-104 l.06E+07 

19 u 241-U-103 5.95E+06 

20 C 244-CR-Oll 3.38E+06 

21 T 241 -T-112 2.35E+06 

22 AZ 244-AR-002 1.74E+06 

23 TY 241-TY-104 1.48E+06 ' 

24 B 241-B-102 9.54E+05 

25 BX 241-BX-103 6.86E+05 

26 C 241-C-110 6.45E+05 

27 C 244-CR-003 6.44E+05 

28 AX 241-AX-151-CT . 4.23E+05 

29 B:X 241-BX~l12 , 3.82E+05 

30 AZ 244-AR-003 2.80E+05 

31 B 241-B-302B .2.58E+05 

32 B 241-B-106 2.54E+05 

33 C 241-C-301 2.37E+-05 
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. Table B-5. Ranking _Report Potential Radiological Risk Measure fro in · · ·~ 
Liquid Wast-e (3 Sheets). . . 

i'iff!llll~"i:!lflfilllUifllF~illllUllli]!]}if:W&•1JNij1ff1r.1.ij'::.'il!l1!!Jtl:J:llff!l!ljffu";!fillljll~~ll~1l{?r,~iu!,;J,it\J:~r;r,•,;•J,r, ;ff m;r'l";ii"p:;,~:1.\!i!i,![Sr,~~fflii 
!i;!i ,~.~~- .;:;.. i,il,,1!{ !1f:t if:.Jt. ~ {; P, ., :Hlil, H~!t; ~l: tn~td,i-;-! t 1: !C if11:r'f.'n•~~~~JJt..Ll1iJ.h..,J.it:SA~ilC. \~;· ; kn,Hh1•r.t11;ti~ 

34 AZ 244--AR-OO 1 l.72E+o5 · 

35 s · 231-W-151-001 l.66B+05 

36 s 231-W-151-002 1.10E+05 

37 :U 241-U-203 9.03E+04 

38 lJ . 241-U-201 8.91£+04 

39 u .241-U-202 8.12i3+04 

40 u 244-UR--002 6.61E+04 

41 u 244-UR-001 4.52i3+04 

42 BX 244-BXR ~002 4.26E+04 

43 u 241-U-204 3.99£+04 

44 BX 244--BXR-003 3.99E+04 

45 : B 241-B-301B 3.59E+04 

46 sx 241-SX-302 3.53E+04 . 

47 B 241-B-203 3.26E+04 

48 T 241-T-201 3.13E+04 

49 AZ 244-AR-004 2:87E+04 

, 50 TX 241-TX-302XB 2.84E+04 

51 BX 241~BX-302C 2.55E+04 

52 T 241-T-301B 2.4$+04 

53 t 241-T-110 l.70E+04 

54 :a 241-B-204 1.I0E+04 

55 I . BX 244--BXR-01 i l.10E+04 

56 BX 241-BX.:JQ2B 1.05~04 

57 TX 241-TX-302BR 5.79E+03 

58 TX . 244--TXR-OO 1 5.68'.€+03 

59 TX 241-TX-302A 3.48a+o3 

60 C 244--CR Vault l.1~+03 

61 BX 244-BXR Vault 8.02£+02 

62 AZ 244-AR Vault 7.44E+02 · 

63 u 244-UR Vault 1.2sE+02 

64 TX 244--TXR Vault · 5.72E+02 

65 s 240-S-302 0.OOE+OO 
' 

.66 BX 241-BX-302A O.OOE+00 
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w , ,.,..,. ··· · · ·· • -· : 
. . . 

Table B-5. Ranking Report Potential llildiological Risk Measnre from . 
Liquid Was~ (3 Sheets). 

ll!lli~1i!:~i•:1er1:,:rjrif~mn1'!11,w~1:,,u11m1m1~1llfu~~:•~;mlli'r0i\1!1Wq~IRlllil!WJllim!lfui1'illlM1"~.jr:if-,;',iH~ft!'.ll'~ww1•·~11!t\!fo/,ail~~~nm: 
I. ~u:~JJJ, .. i~l k1:fil~i 'Li; l'tliJ:{jj,~J,t ~ t!... t~ J!JL~a.~tk ~ ct. Ulll~'Tl·l:i ~>U! t~,i1~r1~n? ia J,L ~.,~ .. "'il.tu, ~ ~: !1i a 

67 s ·. 24i-~.:302B 0.00E+OO . 

68 TX 244-TXR-003 · · 0.00.B+OO 

69 TY 241-TY-302A 0.OOE+OO 

70 B 24l•B-112 0.00E+OO 

71 B 241-B-lll 0.00E+OO 

72 ·. TY 241-TY-302B Q;00E+OO 

73 BX · 244-BXR-OOi 0.00E+oo 
-

74 B 24FB-110 0.OOE+.00 

75 u . 244-UR~004 0.0bE+-00 

76 u 244-UR.-003 0.00E+OQ 

77 TX 244-TXR-002 0.0OE+OO 
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-- -"1l2~2 ~ -WASTE lNVENTORY ESTlMATES BY SiNGLE-SIIBLL TANK COMPONENT-· -

Table B-6 summarizes the estimated volumes of waste for each type of component in the SST · 
system. -These· estimates attempt to delineatethe various states of the waste for eacli 6oinpon:ent. 
In some cases, especially in theIMUSTs, only a total volume is known. 1'l'o data are currently 
available to differentiate between the various waste states for some tanks. The result is that the 
summationofthe liquid and solid volumes does not equal the vohtj:ne depicted.in the total 
volume column: Further sampling efforts could differentiate the waste form in otdet to assess 
the potential for liquid,migration. -

B2.3 SINGLE-SHELL TANK SYSTEM AND PlIBVENTA TIVE l\1EASURES FOR 
LIQUID MIGRATION - - - - -

Table B-7 pro~des a component listing for the SST system. This report was used during the 
evaluation of alternatives to deten:i:rine which components require additional measures to prevent 
the migration of liquids. · · · -

B2A EXTRAPOLA TEO WASTE SUMMARY REPORT 
. . . . . 

table B-6 details the individual components with the estimated surface areas and volumes of 
waste. the .methodology for estimating the waste·volume for each of these components is 
detailed iri Section 5 .o: as well as Appendices A .and D. · 

Table B-6. SST Component Total, Estimated Waste Inventory. 
. . . 

sf' l in~ j ·~'ti\' ~n ~·1 : r.·1rn' ,. ;t';J f, Jftt:;I , • • II t:, . !i,t .. , . ;4 -\~t! ·tt' 
l~'"!gl:!!!'l:: 1":iifiim'rfl:iliffi':'ij"l l:F'";:;l~JTI;!!~'!'"'J-~l"ru!1~' "'ii~"'iTTI· ,pn~-~il~"r.!;!.:N1~··=~~':'~1'f! ~:'!ilf"rwl'S!ll:m'r'!'!:J:"'l"~:n!!'~~""":"s~Wi;fim If' ll lit~o "\ ~!fj'il 1?,1j'W,'l1-~, :1lf111¼1:'~'i1:1 1P,~ll!.•,~~?:l1:jg' •~ ·j•·•'"• ~-~;ln,: 1••fi1l1t• ·;r,1•,!:,ji{":;•e1 ,... ~r~).~~: ~tc~:mt~~~m J1,~~~L!J,!,~t~lli~iI~-11Rw.1:.J1:~:.LrijLlw.~~1~t~ullt~;1JJ~)1filllmfJ~~L 

SiJ:u!le'Shell Tanks 
149 I 2,510,000 I .· ~1;483;000 · I 31,700,000 

·- IMUSTs 
24 I 58,000 I _63,000 I 121,000 . 

. -

Vaults 

26 I ·. 18,000 ·1 . 65,000 l 83,000 
Evaporators 

3,3 I 9,000 I 13 l 9,000 

Pits-
322 I -- I 450 I 450 

Transfel," Lines 
1,414 I -- I .. 1,200 l 1,200 

Totals . 

2,120 I 2,595;000 I 31,600,000 I 32,000;000 
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B 241-B-04 

B 241-B-05 

B 241-B-07 

B 241-B-108-P 

B 241-B-110-P 

B. 241-B-lll-P 

B 241-B-2QH> 

BX 241-BX-07 

BX 241~BX-08 

BX ·241-BX-09 

BX .24H~X-10 

BX 241-BX-11 

BX 241-BX-12 

C 241-C-04D 

C 24.l~C-07 

C 241-C-08 

C 241-C-09 

C 241-C-110-P 

C 241-C-111-P 

C 241-C-112-P 

T 241-T-04 

T 241-T-05 

t . 241-T-06 

T 241-T-07 

T 241-T-08 

T 241-T-09 

T 241-T-111-P 

T 241-T-112 

T 241-T-201-P 

T 241-T-202-P 

· B-24 
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T · · 241-T-203-P 

T · 241-T-204-P 

TY 241-T~0S 

TY 241-TY-Q6 

u 241-U-12 

Distribution Pits 

A 

A 241-A-02D 

A ·241-A-03D 

A 241-A-060 

AX 24l-AX-02A 

. AX 241-AX-03A 

AX 241-AX-04A 

S· 241-S-0213 

u 241-U-02B 

u 241-U-07B 

u 241-U-0SB 

u 241-U-09B 

u 241-U-lOB 

u 241-U-llB 

Evaporators 

s 242-ScC-A-1 

s 242.~S-DU-C-1 

s 242-S-E-A-1 

s 242-S-E°C-l 

s 242-S-.E-C-2 

S . 242-S-E-C-3 

s 242-S-Evaporator 

s 242-S-IX-D-1 

s 242-S-SMP 

s 242-S-TK-302-C 
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s 242-S-TK-C-100 . 

s 242-S-TK-C-103 

s 242-S-TK-E-101 

s 242-S-TK-E-102 

s 242-S-TK-E-104 

T 242-T-101 

T 242-T-102 

T 242-T-103 

T 242-T-104 

T 242-1-105 

T 242-T-106 

T 242-T-107 

T 242-T-108 

T 242-T-109 

T 242-T-110 

T 242-t -112 

t 242-T-123 

T 242-T-601-TK-1 

T 242-T-601-TK-2 

T 242-T-601-TK-3 

T 242-T-601-TK-4 

T 242-T-601-TK-5 

T 242-T-601-TK-6 

T 242-T-601-TK-7 

T 242-T-Evaporator 

Facilities · 

A 241-A-431 

AX 241-AX-IX 

BY 241-BY-ITSl 

C · 241-C-801 

sx 241-SX-401 

L 
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·. F1ushPits 

WR 241-WR 

Heel Pits 

B 24l•B·01B 

B 24l·B-02B 

B 241-B-03B 

BX 241-BX-01B 

BX 241-BX-02B 

BX 241-BX-03B 

BX 241-BX-04B 

BX 241-BX-05B 

BX 241-BX-06B 

BY 241-BY-02B 

BY 241-BY-lllB 

C 241-C0lB -

C 241-C-02B 

C 241-C-03B 

C 241-C-04B 

C 241-C-0SB 

C 241-C-06B 

sx · 241-SX-05B 

T 241-T-0lB 

T 241-T-02B . 

T 241-T-03B 

u 241-U-0lB 

u 2'41-U-03B. 

u 241-U-04B 

u 241-U-058' 

u 

Miscellaneous Underground Storage Tanks 
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' ..... .. .. . 

· A 24.1-A-302A · 

A 241-A-302B 

AX 241-AX-151-CT 

B 241-B-301B 

B 241-B-302B 

BX 24l~BX-302A 

BX 241-BX-302B 

BX 241-BX-302C 

BY . 216-BY-201 

BY 241-BY-ITS2-Tank-2 

C 241-C-301 . 

ER 241-ER-311A 

s 200-W-7 

s 240-S-302 

s 241-S-302B 

sx 241-SX-302 

T 241-T-3018 

t 242-T-135 

T 242-TA-Rl . 

tx 241-TX-302A 

TX 241-TX-302B 

TX 241-TX-302BR 

TX 241-TX-302XB 

TY 241-TY-302A 

TY 241-TY-302B 

u 241-lJX0702A 

z 241-Z-8 

Pump Pits 

A 241-A-OlA 

A 241-A-0lB 

A 241-A-02A 
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A . 241-A-02B 

A 241-A-03A 

A 241-A-0313 

A 241-A-03C 

A 241-A-04A 

A 241-A-0SA 

A 241-A-05C 

A 241-A-06A 

A 241-A-06C 

Ax 241-AX-OlA 

AX 241-AX-0lB 

AX 241-AX-02B 

AX 241-AX-02D 

AX 241-AX-03B 

AX 241-AX-03D 

AX . 241-AX-04B · 

B 241-B-0lA 

B 24l~B-02A 

B 241-B-03A 

a 241-B-06A 

B 241-B-0EA 

B 241-B-09A 

B 241-B-104 

B 241-B-105 

B 241-B-107 

B 241-B-109-P 

B 241-B-112A 

BX 241-BX-007 

BX 241-BX-009 

BX 241-BX-OllA 

BX 241-BX-012A 
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BX 241-BX-OlA 

BX . . 241-BX-02A 

BX 241-BX-03A 

BX 241-BX-04A 

BX 241-BX-OSA 

~x 241-BX-06A 

BX 241-BX-08A 

BY 241-BY-0l0A 

BY . 241-BY-0llA 

BY 241-BY-012A . 

BY 241.-BY-0lA 

BY 241-BY~02A 

BY 241-BY-03A 

BY' 241-BY-04A 

BY 241-BY-0SA 

BY 241-BY~06A 

BY 241-BY-07A 

BY 241-BY-08A 

BY 241-BY-09A 

C . 241-C-0lA 

C 241-C-02A 

C 241-C-03A 

C 241-C-04A 

C 241-C-0SA 

C 241-C-06A 

s 241-S-OlA 

s 241-S-02A 

s 241-S-03A 

s . 241-S-04A 

s 241-S-0SA 

s 241-S-06A 
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s 241-S-07A 

s . 241-S-CiSA 

s · 241-S-09A 

s 241-S~llA 

s 24i-S-12A 

sx 241-SX-OIA 

sx 241-SX0 02B 

sx 241-SX-03A 

sx · 241-SX-03B 

sx 241-SX-04A 

sx 241-:SX-0SA 

sx 24l-SX-06A 

sx 241-SX~07A 

sx 241-SX~0SA 

sx 241-SX-09A 

sx 241-SX-lOA 

sx 241-SX-llA 

sx 241-SX-12A · 

sx 241-SX-13A 

sx 241-SX-14A 

. sx 241-SX-lSA 

t 241-T-OlA 

T 241-T-02A 

T 241-T-03A 

TX 241-TX-OlA 

TX 24l-TXa02A 

TX 241-TX-03A 

TX 241-TX-04A 

TX 241-TX-OSA 

TX 241-TX-06A 

TX 241-TX-07A 
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TX 241-TX-0SA 

TX · 241-TX-09A 

TX 241-TX-lOA 

TX . 241-TX-llA 

TX 241-TX-12A 

.TX 241-TX-13A 

TX 241-TX-14A 

TX 241-TX-15B 

TX 241-TX-16A 

TX 241-TX-l?A 

TX 241-TX-ISA 

TY · 241-TY-0lA 

241-TY-02A 

TY 241-TY-03A 

TY 241-TY-04A 

u 241-U-0lA 

u 241-U--02A 

u 241-U-03A 

u 241-U--04A 

u 241-U-0SA 

u 241-U-06A 

u 241-U-07A . 

u 241-U-0SA 

u 241-U-09A . 

u . 241-U-IOA 

u 241-U-llA 

System Diversion Boxes 

A 241-Asl51 

A 241-A-152 

A 241-A-153 

A 241-AR-151 

B-32 



RPP-15043 Rev. 0 

AX. 241-AX-151 

AX. 241-AX-152 

AX. . 241-AX.-153 

AX. 241-AX.-155 

B 241-B-151 

B 241-B-15.2 

B 241-B-153 

B · 241-B-154 

B 241-B-252 

B . 241-BR.152 

B 242-B-151 

BX 241-BX-153 

BX 241-BX-154 

BX 241-BX0155 

BX 241-BXR-151 

BX 241-BXR-152 

BX . 241-BXR-153 

BY 241-BYR~152 

BY 241-BYR-153 

BY 241-BYR-154 

C 241-C-151 

C 241-C-152 

C 24i~C-153 

. c 241-C-154 

C 241-t-252 

C 241-CR-151 

C 241-CR-152 
\ 

· c 241-CR-153 

ER 241-ER-152 

s 240-S-151 

s 240-S-152 
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s 241~S-152 

sx 241-SX-151 

sx 241-SX-152 

T 241-T-151 

T 241-T-152 

T 241-T-153 

T 241-T-252 

T 241-TR-152 

T 241-TR.~153 

T 242-T-i51 

TX . 241-TX-153 

TX 241-TX-155 

TX 241-TXR-151 

TX 241-TXR-152 

TX 241-TXR-153 

TX 241-TXR-244 

TY 241-TY-153 

u 241-U-153 

u 241-U-252 

u 241-UR-151 

u 241-UR-152 

u 241-UR-153-

u 241-UR.-244 

u 241-UX-154 

. Sluice Pits 

A 241-A-0lC 

A 241-A-02C 

A 241-A-04B 

A 241-A-04C 

A 241-A-05B 

A 241-A-05D 
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...... ~ ., · ,., . .. .. ... _ 

A 241-A-06B' 

AX 241-AX-OlC 

AX 241-AX-0lD 

AX 241-AX--02C 

AX 241-AX--03C 

AX · 241-AX-04C 

AX 241-AX-04D 

B 241-B-OlC 

B 241-B-02C 

B 241-B--OJC 

BX 241-BX--OIC 

BX 241-BX-02C 

BX 241-BX-03C 

BX 241-BX-04C 

BX i41-BX-05C 

BX 241-BX--06C 

BY 241-BY-0llC 

BY 241-BY-0llD 

BY 241-BY-012C 

BY 241-BY-012D 

BY .241-BY-0lC 

BY 241-BY-OlD 

BY 24l-BY-02C 

BY 241-BY-02D 

BY 241-BY-03C 

BY 241-BY-03D 

BY 241-BY-04C 

BY 241-BY-04D 

BY , 241°BY-05C 

BY 241-BY-050 

BY 241-BY-06C 

B-35 



RPP-15043 Rev. 0 

.... ., ..... BY 241~BY0 06D ·. 

C 241°C-01C 

C 241-C-02C 

C 241-C-03C 

C 241-C-05C 

T 241-T-0lC 

T 241-T~02C 

TX 241-TX-OlC 

TX 241-TX-0lD 

TX 241-TX002C 

TX 241-TX-02D 

TX 241-TX-03C 

TX 241-TX-03D 

TX 241-TX-04C 

TX 241-TX-04D 

TX 241-TX-0SC 

TX 241-TX-05D 

TX 241-TX-06C 

TX 241-TX-06D 

TX 241-TX-07C 

TX 241-TX-07D 

TX 241-TX-0SC 

tx 241-TX-08b 

TX 241-TX-iSA 

u 241-U-0lC 

u 241-U-03C 

u 241-U-04C 

u 24l~U-05C 

u 241-U-06C 

u 241-U-07C 

u 241-U-08C 
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Single Shell Tanks 

A 241-A-101 

A 241-A~l02 

A 241-A-103 

A 241-A-104 

A 241-A-105 . 

A 241-A-106 

AX 241-AX-101 

AX 241-AX-102 

AX 241-AX~l03 

AX 241-AX-104 

B · 241~B-101 

B 241-B-102 

B 241-B-103 

B 241-B-104 

B 241-B-105 

B 241-B-106 

B 241-B-107 

B 241-B-108 

B 241-B-1!)9 

B 241-B-110 

B 241-B 0 111 

B 241-B-112 ' 

B 241-B--201 

'B 241-B-202 . 

B 241-B-203 

B 241-B-204 

BX 24l0BX-101 

BX 241-BX-102 

BX 241-BX-103 
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BX 241-Bx.:.104 

BX 241-BX-]05 

BX 241-BX-106 

BX 241-BX-107 

BX 241-BX-108 

BX 241-BX~109 

BX 241-BX-110 

BX 241-BX-lll 

BX · 241-BX-112 

BY 241-BY-101 

BY . 241-BY-102 

BY 241-BY-'103 

BY 241-BY-104 

BY 241-BY~105 

BY 241-BY-106 

BY 241-BY-107 

BY 241-BY-108 

BY 241-BY-.109 

BY 241-BY-110 

BY 241-BY-111 

BY 241-BY-112 

C 241-C-101 

C 241-C-102 

C 241-C-103 

C 241-C-104 

C 241-C-105 

C 241-C-106 

C 241-C-107 

C 241-C-108 

C 241-C-109 

C 241-C-110 
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C 241-C-111 

c · 241-C-112 

C 241-C-201 

C 241-C-202 

C 241-C-203 

C 241-C-204 

s 241-S-101 

s 241-S-102 

s 241-S-103 

s 241-S-104 

s 241-S-105 

s 241-S-106 

s 241-S-107 

s 241-S-108 

s 241-S-109 

s 241-S-110 

s 241-S-111 

s 241-S-112 

sx 241-SX-101 

sx 241-SX-102 · 

sx 241-SX-103 

sx 241-SX-104 

sx 241-SX-105 

sx 241-SX-106 

sx 241-SX-107 

sx 241-SX-108 

sx 241-SX-109 

sx 241-SX-110 

SX 241-SX-111 

sx 241-SX-112 

sx 241-SX-113 
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sx 241-SX-114 

sx 241-SX-115 

T 241-T-101 

T 241-T-102 

T 241~T-103 

T 241-T-104 

T 241-T-.105 

T 241-T-106 

T 241-T-107 

T 241-T-108 

T 241-T-109 

T 241-T-110 

T 241-T-111 

T 241-T-112 

T 241-t-201 

T 241-T-202 

T 241°T-203 

T 241-T-204 

TX 241-tx-101 

.TX 241-TX-102 

TX 241-TX-103 

rx 241-TX-104 

TX 241-TX-105 

TX 241-TX-106 

TX 241-TX-107 

TX 241-TX~l08 

TX . 241-TX-109 

TX 241-TX-110 

TX 241-TX-111 

TX 241-TX-112 

TX 241-TX-113 
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... : .. _. TX 241-TX-114 

TX 241-TX-115 

TX 241-TX-116 

TX 241-TX-117 

TX 241-TX-118 

TY . 241-1Y-101 

1Y 241-1Y-102 

1Y 241-TY-103 

TY 241-TY-104 

1Y 241-TY-105 

1Y · 241-TY-106 

u 241-U-101 

u 241-U-102 

u 241-U-103 

u 241-U-104 

u 241-U-105 

u 241-U-106 

u 241-U-107 

u 241-U0108 

u 241-U-109 

u 241-U-110 

u · 241-U-lll 

u 241-U-112 

u 241-U-201 

u 241-U-202 

u 241-U-203 

u 241-U-204 

Transfer Lines 

A 01A 

A OlB 

A OlC 
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A. 03A 

. A 03B 

A 03C 

A 04B 

A 04C 

A OSB 

A . osc 

A 05D 

A 06A 

A 06B 

A 06C 

A 153A 

A 241-A-152 DRAJN LINE 

A ' 241-A-153 UNMARKED 

A 241-A-153 UNMARKED 

A 241-A-AL17 FLUSH LINE 

A 241-A-A L8/6 FLUSH LINE 

A 241-A-B R17 FLUSH LINE 

A 241-A-B R6/8 FLUSH LINE 

A 4001 

A 4004 

A 4530 

A 8025-A 

A A-101 UNMARKED PURPLE 

A A-102 02A-Ul UNMARKED 

A A-102 02A-U7 UNMARKED 

A A-102 02B-Ul UNMARKED 

A A-102 02C-Ul UNMARKED 

A A-102 FLUSH LINE 

· A A-102 SIDE 1 UNMARKED 

A A-i02 SIDE 2 UNMARKED 
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A A-102 SIDE 3 UNMARKED 

A A-103 UNMARKED PURPLE 

A A-104 UNMARKED PURPLE 

A A-350 OVERFLOW LINE -

A D-020 

A D-040 

A D-07O 

A D-088 

A °D'-149 

A D-186 

A DR~300 

A DR0 3.0l 

A DR-304 

. A . ])R-307 

I., 
A DR-315 

A DR-316 

A DR-317 

A • E-006 

A E-167 

A F-241 

A F-274 

A F-377 

A F-429 

A p.:719 

A F-791 

A · G-057 .. 

A G-180 

A · G-212 

A LIQW-702 

A M-044 · 

A M-045 
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A PW-481 

A R-165 

A R-345 

A SL-102 

A SL-104-A 

A SL-i05-A 

A SL-106 

A / SL-106-A · 

A . SL-107-A 

A SL-H4 

A. SN-202-A 

A SN-204-A 

A SN-2os~A 

A SN-206-A 

A SN-207-A 

A SN-215-A 

A SN-216-A 

A SNc-219-A 

A SN-220-A 

A · SN-235 

A SN-650 

A U-039 

A U-136 

A V004 

A . V005 . 

A V006 

A V007 

A V008 

A V021 

A V-021 

A V027 
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A V028 

A V032 

A V038 

A V039 · 

A .· vo4o 

A V041 

A V042 

A V043 

A V044 

A V045 

A V046 

A V047 

A V048 

A V049 

A V052 

A V061 

A V714-A 

A V718-A 

A V720 

AX 241-AX-A FLUSH LINE 

AX 241-AX~B FLUSH LINE 

AX 326 

AX 4001-X:X 

AX 4002 

AX 4003 . 

AX 4004-XX 

AX 4005 

AX 4006 · 

AX 4007 

AX 4009 

AX 4010 
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AX . · 4011 

AX 4012 

AX 4013 

AX 4014 

AX 4016 

AX 4017 

AX 4017-XX 

AX 4018 

. AX 4018-XX 

AX · 4019 

AX 4020 

AX 4021 

AX 4021-AX-151 

AX 4021-BYPASS 

.AX · 4022 

AX 4026 

. AX 4027 

AX 4030 

AX 4.101 

AX 4102 

AX 4103 

AX 4104 

AX 4105 

AX 4106 

AX 4107 

Ax 4507 

AX 4508 

AX 4510 

AX 4511 

AX ~02i · 

AX 8022 
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. AX 8023 

AX. . 8024 

AX 8025 

AX 8026 

AX 8027 

• AX 8028 

: AX 8032-AX 

AX 8033 

: AX 8034 

AX 8036 

AX 8039 

AX 8040 

AX 8041~AX 

AX 8042 

·• AX 8043 

AX 8044-AX 

AX ·8061 

AX 8062 

AX 8063 

AX 8064 

AX 806-AX 

AX 814-AX 

AX 8656 

AX AlOl 

AX A102 

AX A103 

AX A104 

AX Al06 

AX · Al08 

AX . AX-101 UNMARI<Eb 

AX AX.~101 UNMARKED RED-
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- I AX 

I 

AX-103 UNMARKED 

AX BlOl 

AX Bl02 
-
AX I B103 

--
AX I B104 

--
AX B106 

AX B1O8 

AX Cl 0l 

AX C102 
--

AX C103 

AX C104 

AX DR-325 

AX Fl02 

AX SL-100-AX 

AX SL-101-AX 

AX SL-108-AX 

AX SL-109-AX 

AX SL~ll0-AX 

AX SL-111-AX 

AX SL-112-AX 

AX SL-502 

AX - SN-200-AX 

AX SN-201-AX 

AX SN-208-AX 

AX SN-209-AX 

AX SN-210-AX 
- . 

AX . I SN-211-AX 

AX I ·sN-212-AX 
I . 

AX 

I 

SN-247-AX 

AX SN-400 

AX Vll3 
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AX V713~AX 

AX V714-AX 

AZ 837 

B 108-B 

B 223 

B 223-offshoot 

B 224 

B 225 

B 226 

B 227 

B 228 

B · 231 

B 232 

B 233 

B 234-B 

B 241-B-154 DRAIN LINE 

B 241-B-252 DRAIN LINE · 

B 244 

B 4MISC 

· B 822-B 

B 823 

B 824 

B 826 

B 827 

B 829 

B 833 

B 834 

B 9002 

B 9006 

B •9010 

B 9012 
; 
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B 9014 

.B 9017 

B 9020 

B 9025 

B 9031 

B 9032 

B 9035 

B 9037 

B 9038 

B 9041 

B 9044 

B 9047 

B 9053 

B 9624 

B 9630 

B 9636 

B B-105 UNLABELED GREEN 

B B-106 UNLABELED BLUE 

B B-106 UNLABELED RED 

B B-108 l.JNMARKED 

B B.,:109 UNMARKED 

. B B-111 UNMAR'.KED . 

B B-112 UNMARKED 

B B-201 UNLABELED GREEN 

B BWC1L 

B BWCTL-M2 

B PL2021 

B Vl30 

B V200 

B V2001 

B V201 
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B Y203 

B V204 

B VZQ8 

B V209 

B V210 

B V211 

B V213 

B V214 

B V215 

B V225 

B V230 

B V231 

B V233 

B V234 

B v235 · 

B V236 

B V237 

B V238 

B V240 

B V242 

B V243 

B V245 

B V246 

8 V247 

B V250 

B V252 

B V253 

B V260 

B V261 

B V262 

B V263 
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B V266 

B V267 

B V268 

B V271 

B V272 

B v213 · 

B V285 

B V290 

B V291 

B V292 

B V293 

B V294 

B · V295 

B V296 

B V297 

B V304 

B V305 

B V307 

B V308 

B V309 

B V310 

B V311 

B V312 

B V313 

B V314 

B V315 

B V319 

B V329 

B V330 

B V331 

B V332 
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B . V333 

B V334 

B V335 

B V336 

B V337 

B V339 

B V340 

B V341 

B V342-B 

B V743 

BX 241-BX-153 UNMARKED 
. . 

BX 241-BXR-152 UNMARKED 

BX 241-BXR-154 UNMARKED 

BX 6443 

BX 815 

BX 816 

BX C 817 

BX 819 
--

BX I 820.BX 
-
BX 9202 

BX 9206 

BX 9210 
-

BX 9214 

BX 9217 

BX 9225 

BX 9231 

BX 9232 

BX 9235 

BX 9236 . 

BX 9237 
-

BX I 9237-NC 
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BX 9238 

BX 9241 

BX 9244 

BX 9447 

BX 9256 

BX 9263 

BX . 92~0 

BX 92800 

BX · 9402 

BX 9406 

BX · 9414 

BX 9417 

BX 9420 

BX 9431 

BX 9432 

BX 9435 

BX 9437 

BX 9438 

BX 9441 

BX 9444 
. . 

BX 9447 

BX 9453 

BX 9463 

BX 9465 

BX 9470 

BX · 9477 

BX 9601 

BX 9604 

BX 9613 

BX 9616 

BX 9622 
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BX 9644 

BX 9647 

BX 9648 

BX 9719 

BX .-9765 

BX BX-101 UNMARKED GREEN 

BX · BX-102 UNMARl(ED GREEN 

BX BX-104 UN'MAR.KED GREJW 

BX BX-105 UNMARKED GREEN 

BX · BX-107UNMARKED GREEN 

BX BX-108 UNMARKED RED 

BX . BX-110 UNMARKED RED 

BX BX-111 UNMARJ(ED 

BX SN-213-BX 

BX SN-214-BX 

BX SN-215-BX 

BX SN-216-BX 

BX SN-217~BX 

BX SN-230-BX 

BX V2000 

BX V282 

BX V283 

BX V284 

BX V289 

BX V316 · 

BX V317 

BX V318 

BX V323 

BX V338 

BX . V342-BX 

BX V343 
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' BX V345 

BX V346 

BX V347 

BX V348 

BX V349 

BX V350 

BX V351 
-

BX V352 

BX V353 

BX V355 

BY 6202 

BY 6206 

BY 6210 

BY 6214 

BY 6217 

BY 6220 

BY 6232 

BY I; .6235 

BY 6238 
-

BY 6241 

BY 6244 

BY 6247 

BY 6249 

BY 6307 

BY 6402 

BY 6406 

BY 6410 

BY 6414 

BY 6417 

BY 6420 
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BY 6432 

·BY 6435 

BY . 6438 

BY 6441 

BY 6444 

BY 6447 

BY 6449 

BY 7406 

BY 7410 · 

BY 7412 

BY 7417 

BY 7420 

BY 7425 

BY 7431 

BY 7435 

BY 7437 

BY 7438 

BY 7441 

BY 7444 

BY 7447 

BY 7507 

BY ~00 

BY 801 

BY 8o4 

BY 805 

BY 8"06-BY 

BY 807 

BY 808 

BY 809 

BY 810 

BY 813 

B-57 



RPP-15043 Rev. 0 

BY 814-BY 

BY 821 

BY 822-BY 

BY 9212 

BY 924_9 

BY 9412 

BY · · 9425 

BY 9449 

BY 9623 

BY 9625 

BY 9626 

BY 9631 

BY 9632 

BY 9633 

BY BY-101 UNMARKED RED 

~y BY-10.2 UNMARKED 

BY BY-103 OVERGROUND 

BY BY~104 UNMARKED GREEN 

BY BY~l05 OVERGROUND 

BY BY-105 l)NMARKED 

BY 13\'-105 UNMARKED RED 

BY · BY-106 UNMARKED GREEN 

BY BY-1~8 UNMARKED RED 

BY BY-109 UNMARKED GREEN 

BY BY-109 UNMARKED 

· BY BY-111 UNMARKED 

BY BY-111 UNMARKED RED 

BY · BY-112 UNMARKED 

BY PL-Pll 

BY PL-P22 

BY SN-112 
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BY SN-200-BY 

BY . SN-201-BY 

BY SN-202-BY 

BY SN-203-BY 

BY SN-204-BY 

BY SN-205-BY 

BY SN-206-BY 

BY SN-207-BY 

BY SN:208-BY 

BY SN-20')-BY 

BY SN-211-BY 

C 241-C-151 UNMARKED 

C 241-C-152 UNMARKED 

C 241-C0 153 UNMARKED 

C 241-C-154 UNMARKED RED 

C 241-C-252 UNMARKED 

C 241-CR-151 UNMAR,KED 

cj 8002 

cl 8006 

C 8010 

C 8012 

C 8014 

C 8017 

C 8020 

C 8025-C 

cj 8031 

C 8032-C 

C 8035 

C 8037 

C 8038 

C ' 8041-C 

' . .., . 
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C 8044-C 

C 8047 

C 8107 

C 8202 

C 8206 

C 8210 

c 8212 

C · 8214 

C 8217 

C 8220 

C 8225 

C 8231 · 

C 8232 

C 8235 

C 8237 

C 8238 

·C 8241 

C 8244 
-

C 8247 

C 8552 

C 8555 

C 8601 

C 8616 

C 8618 

C 8622 

C 8624 

C 8625 

C 8630 

C 8631 

C 8636 

C 8648 
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c . 8900 

C C-101 UNMARKED BLACK 

C CalOl UNMARKED GREEN 

C · C-101 UNMARKED RED 

C C-102 UNMARKED BLACK 

C C-102 UNMARKED RED 

C C-103 SIDE 1. UNMARKED 

C . C-103SIDE 1 UNMARKED 

C C-103 SIDE 1 UNMARKED 

C C-103 SIDE 1 UNMARKED 

C C-103 SIDE 2 UNMARKED 

C C-103 SIDE 2UNMARKED 

C C-103 SIDE 2 UNMARKED 

C C-103 SIDE 3 UNMARKED 

C C-103 UNMARKED PURPLE 

C C-103 UNMARKED RED 

C C-104 SIDE UNMA):UCED 

C . C-104 UNMARKED BLACK 

C C-104 UNMARKED' GREEN 

C C-104 UNMARKED RED 

C C-105 UNMARKED GREEN 

C C-105 UNMARKED RED 

C c-106UNMARKEDRED 

C C-107 UNMARKED BLACK 

C C-107 UNMARKED RED 

C C-108 UNMARKED GREEN 

C C-109 SIDE UNMARKED 

C C-109 UNMARKED GREEN 

C C-110 UNMARKED PURPLE 

C C-110 UNMARKED RED 

C C~lll UNMARKED PURPLE · 
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C <:;:-111 UNMARKED RED 

C C-112 UNMARKED GRlIBN 

C C-112 UNMARKED PURPLE 

C C-201 UNMARKED BLACK 

C C~201 UNMARKED RED 

C C-202 UNMARKED BLACK 

C C-202 UNMARKED RED 

C C-203 .UNMARKED Bl,,ACK 

C C-203 UNMARKED RED 

C C-204 UNMARKED BLACK 

C C-204 UNMARKED RED 

C DR-302 

C SL-100-C 

C SN-200-C 

C SN-275-C 

C V050 

C VOSl 

C VlOO 

C VlOOO 

C VlOOl 

C V1002 

C V101 

C V-101 

C V102 

C V103 

C V104 

C V107 

C V108 

C V109 

C VllO 

C Vl15 
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C V118 

C Vl19 

C · v120 

.C V121 

C V122 

c V136 

C V137 

C V138 . 

C Vl:39 

C Vl40 

C V141 

C V142 

C V143 

C Vl44 

C V145 

C V147 

C v14s · 

C V149 

C VlSO 

C V156 

C V157 

C V158 

C Vl59 

C Vl60 

C V161 

C . V162 

C V163 

C V172 

C Vl75 

C V228 

C V839 
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C V843 

ER 9653-ER 

ER V219 

ER V365 

s 1006 

s 1045 

s 1115 

s 1140 

s 1145 

s 1238 

s 1540 

s 1541 

s 234-S 

s 235 

s 240-S-152 DRAIN LINE 

s 241-S-151 DRAIN LINE 

s 241-S-A DRAIN LINE 

s 241-S-A L17 FLUSH LINE 

s 241-S-A L6/8 FLUSH LINE 

s 241-S-A OVERGROUND 

s 241-S-A UNMARKED . 

s 241-S-B DRAIN LINE 

s 241-S-B OVERGROUND 

s 241-$-B Rl 7 FLUSH LINE 

s 241-S-B R6/8 FLUSHL!NB 

s 241-S-B UNMARKED 

s 3130 

s 3591 

s · 3592 

s 3603 

s 3610 
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. s 3635 

s · . 3658 

. s · 3666 

s 4242 

s .JET PUMP REC LlNE 

s S-101 UNMARKED RlID 

$ S-102 02.A-B UNMARKED 

s S-102 02A-B-B UNMARKED 

s S-102 DRAIN LlNE 

s S-102 SIDE DRAIN LINE 

s S-102 UNMARl(ED BLACK 

s S-103 DRAIN LINE 

s S-103 SIDE 1 UNMARKED 

s S-103 SIDE 2 UNMARKED 

s S-103 SIDE 3 UNMARKED 

s s:103 SIDE4 UNMARKED 

s S-107 SIDE 1 DRAIN LINE 

s s~107 SIDE 2 DRAIN LINE 

s S~107 UNMARKED BLACK 

s S-109 OVERGROUND 

s S-109 SIDE 1 UNMARKED 

s S-109 SIPE 2 UNMARKED 

$ S-302A DRAIN LINE 

s S-302B DRAIN LINE 

s S-302B UNMARKED BLACK 

~ SL-113-S 

s SL-115 

s SL-116 

s SL-119 

s SL-120 

s SL-121 
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s SL-122 

s SL-123 

s · SL-124 

s SL-125 . 

s · SL-127 

s SL-128 

s SL-134 

s SL-138 

s SL-139 

s SL-139-X:X 

s SL-140 

s SL-175 

s · SL-176 

s SN200 

s SN-200-S 

s SN-201-S 

s SN-213-S 

s SN-214-S 

s SN-215-S 

s SN-216-S 

s SN-216-X:X 

s SN-219-S 

s SN-220-S 

s SN-221 

s SN-222 

s SN-223 

s SN-224 

s SN-225 

s SN-226 

s SN-227 

s SN-228 
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s SN-239 

s ·sN-242 

s SN-245 · 

s SN-246 
--

$ 

I 
SN-246-YY 

s SN-247-S 

-·-
s l SN-248 

s SN;l49 
-

s SN-249 

s · SN-275-S 

s SN-276 

s SN-281 

s SN-282 

s V5006 

s V508 

s V509 

s V510 

s V512 

s V513 

s VSJ4 

s V515 

s · V516 

s V517 
-

s V517~XX 

s V519 

s V521 

s V522 

s V533 

s . V534 

s V535 

s V536 
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s V537 

s V538 

s V539 

s V540 

s V541 

s V542 

s V543 

s V544 

s V547 

s V548 

s V550 

s V552 

s V553 

s V554 

s V555 

s V560 

s V561 

s V562 

s WT-SNL-5350 

s WT-SNL-5351 

sx 103 

sx 105 

sx 107 

sx 108-SX 

sx 109 

sx .110 

sx 111 

sx 112 

sx 113 

sx 114 

sx 115 
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sx 241-SX-151 lJNMARKED 

sx 241-SX-A FLUSH 

sx · 241-SX~A OVERGROUND 

sx 241-SX-A UNMARKEP 

sx 241-SX-A UNMARKED 

sx 241-S:X-B RUSH 

sx 312 

sx 318 

sx SIA17 

sx SL118 

sx SL-118 

s:x SL-129 

sx SL-l30 

sx SL-131 

sx . SL-132 

sx SL-133 

sx SL-137 

sx St-i'-217-SX 

sx SN-218 

sx SN-229 

sx SN-230-SX 

sx SN-231 

sx SN-232 

sx SN-233 

sx SN-241 

sx sx~101 OVERGROUND 

sx SX-103 OVERGROUND 

sx SX-1 05 OVERGROUND 

sx SX-105 UNMARKED BLACK 

sx SX-106 UNMARKED BLACK 

sx V456-XX 
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sx . V526 

sx V527 

sx V528 

sx V529-

sx V530 
: 

sx V563 

s:x V564 

sx V566 

sx V569 

SX V570 

sx VS71 

sx V572 

sx V574 

sx V575 

sx V576 

sx V577 

sx V578 

SX V579 

sx V580 

sx V581 

sx V582 

sx V583 

sx V584 

sx V591 

sx V595 

sx V762 

T 5185-T 

T 6002 

T 6006 

T 6010 

T 6012 
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· T 6012~TR . 

T 6014 

T 6017 

T 6020 

T 6025 

T 6031 

T 6032 

T 6035 

T 6037 
r 

T 6038 

T 6041 

T 6044 

T 6047 

T 6053 · 

T . · 6160 

T · 6165 

T 6170 

T 6172 

T 703 

T 7624-PURPLE 

T 7624-RED 

T 7624-TR 

T 7630 

· T 7644 . 

T T-101 SIDE 1 UNMARKED 

T T-101 SIDE 1 UNMARKED 

T T-101 SIDE 2 UNMARKED 

T T-101 SIDE2 UNMARKED 

T. T-101 SIDE 3 UNMARKED 

T T-101 SIDE UNMARKED 

T T-101 UNMARKED GREEN 
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T T-102UNMARKED GREEN 

T T-104 UNMARKED PURPLE 

T T-105 .UNMARKED GREEN 

T T-107 SIDE UNMARKED 

T T-107 UNMARKED RED 

T T-108 UNMARKED PUR,PlE 

T · T-109 l.JNMARKED PURPLE 

T T-110 UNMARKED GREEN 

T T-110 UNMARKED RED 

t T-111 UNMARKED RED 

T V399 

T V40S 

. T . · V411 

T V445 

T V601 

T V653 

T . V654 

T V657 

T V658 

T . V660 

T V661 

T V663 

T V664 

T V667 

T V668 

T V669 

T V671 

T V675 

T V676 

T V677 

T V689 
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T V690 

T V691 

T V692 

T - V695 

T V696 

T V697 

T V698 

T V699 

T v7oo 

T V701 

T V702 

T V107 

T V711 

T V712 

T V713-T 

T V714-T 

' 
T V715 

T V716-T 

T V717 

T V718-T 

T V727 

T V730 

T V732 

T V734 

T V735 

T V737 

. T V738 

T V827 

T V831-T 

TX '· 202 

TX 203 
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TX 241-T.X-1531 DRAIN LINE 

TX 241-TX-153 .2 DRAIN LINE 

TX 241-TX~ 1.54 DRAIN LINE 

TX 241-TX-155 DRAIN LINE 

TX 241-TXR-151 DRAINLiNE 

TX 4851 

TX 4859 

TX 5185-TX 

TX 5191 

TX 5193 

TX 6012-TXR 

TX 625 

TX 7002 

TX 7006 

TX 7010 

TX 7012 

TX 7014 

TX 7017 

TX 7020 

TX ·7025 

TX 7031 

TX 7032 

TX 7035 

TX 7037 

. TX 7038 

TX 7041 

TX 7044 

TX 7047 

TX 706 

TX 707 

TX 708 
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TX 709 

TX 710 

TX 711 

TX 714 

TX 715 

TX 7159 

TX 7162 

TX 7164 

TX 7166 

TX 717 

TX 718 

TX 720 

TX 7202 

TX 7206 

TX 721 

TX 7210 

TX 7212 

TX 7214 

TX 7217 

TX . 7220 

TX 7225 

TX 723 

TX 7231 

TX . 7232 

TX 7235 

TX 7237 

TX 7238 

TX 724 

TX 7241 

TX 7244 

TX 7247 
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tx 724-TX 

TX 730 

TX 731 

TX 7359 

TX 7362 

TX 7364 

TX 7366 

TX 750 

TX 7601 

TX 7609 

TX 7613 

TX 7616 

TX 7622 

TX 7624-TXR 

TX 7625 

TX 7626 

TX 7631 

TX 7632 

TX 7636 

TX 7647 

tx 7648 

TX 7653 

tx 7759 

TX 820-TX 

TX SN-200-TX 

TX SN°201-TX 

TX SN-203-TX 

TX SN-204-TX 

TX .SN-205-TX . 

TX SN7206-TX 

TX SN-207-TX 
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TX SN-208-TX 

TX SN-209-TX 

TX SN-210-TX 

TX SN-211-TX 

TX . SN-212-TX 

TX SN-213-TX 

TX . SN-214-TX 

TX SN-215-TX 

TX TX~ 101 DRAIN L1NE 

TX TX:-105 DRAIN LINE 

TX TX~105 UNMARKED 

TX TX-106 UNMARKED GREEN 

TX TX-106 UNMARKED RED 

TX TX-107 UNMARKED 

TX TX-108 UNMAR:KED RED 

TX TX-109 UNMARKED 

TX TX-110 UNMARKED 

TX . TX-111 UNMARKED 

TX TX-112 UNMARKED GREEN 

TX · TX· 113 UNMARKED GREEN 

TX TX-113 UNMARKED RED 

TX TX-114 UNMARKED GREEN 

TX TX-115 UNMARKED 

TX TX-115 UNMARKED GREgN 

TX TX-116 UNMARKED GIIBEN 

TX TX-302A UNMARKED 

TX V375 

TX V376 

TX V382 

TX V383 

TX V384 · 
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-:- TX V385 

TIC V386 

TX V387 

TX V387-x'.X 

TX V388 

TX V388-XX 

TX V391 

TX V392 

TX V393 

TX V394 

TX V396 

TX V397 

TX V398 

TX V398-X:X 

TX V40l 

TX V402 

TX V402-XX 

TX V403 

TX . V404 

TX V404-XX 

TX V406 

TX V406-:XX: 

TX V407 

TX V408 

TX V408-XX 

tx V409 

TX V410-TX 

Tx- V412 

TX V413 

TX V416 

TX V596 
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.. ·· - TX V600 , 

TX V603 f 

TX V604 

TX V606 

TX V608 

TX V609 

TX V610 

TX V612 

TX V613 

TX V615 

TX V616 

TX V617 

TX V618 

TX V619 

TX V621 

TX V622 

TX V625 

TX V736 . 

TX V739 

TX V831-TX 

TY 24.l -TY-153 DRAIN LINE 

TY 704 

TY 724-TY 

TY 726 

TY 727 

TY 728 

TY TY-101 1J:NMARKED 

TY TY-102 UNMARKED RED 

TY TY-103 A UNMARKED RED 

TY . TY-103 ClJNMARKED lIBD 

TY TY-103 UNMARKED 
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TY TY-105 UNMARKED GREEN 

TY 'l'Y-105 UNMARKED RED 

TY V402-SEG 

TY V406-SEG 

TY V408-SEG 

TY V597 

TY V629 

TY V644 

TY V645 

TY V648 

TY V649 

u · 241-U-151 UNMARKED 

u 241-U-152 UNMARKED . 

u 241-U-153 UNMARKED 

u 241-U-252 UNMARKED 

u 241-U-A L17 FLUSH LINE 

U . 241-U-A L6/8 FLUSH LINE 

u p41-U-A UNMARKED 

u 241~U-A lJNMARKED 'RED 

u 241-U-B Rl7 FLUSH LINE 

u 241~U-B R6/8 FLUSH LINE 

u 241~U-C L17 FLUSH LINE 

u 241-U-C R6/8 FLUSH LINE 

u 241-U-C UNMARKED 

u 241-U-C UNMARKED 

u 241-U-D R17 FLUSH LINE 

u 241-U-D R6/8 FLUSH LINE 

u 241-UX-154 UNMARKED 

u 244-UR L UNMARKED 

u 244-UR M UNMARKED 

u 244-UR TK-002 UNMARKED. 
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u I 244-UR UNMARKED . 

u I 244-UR UNMARKED Rill> 

u 

I 
4700 

u 4701 

u 4702 
- · 

u 4878 

u 4977 

u 5002 

u 5006 

u 5012 
--

u 5014 

u 5025 

u 5032 

U · 5035 

u 5037 

u 5038 

·u 5041 

u 5053 

u 5076 

u 5202 

u 5206 

u 5212 

u ' . 5214 

u 5225 

u 5232 

u 5235 

u . 5237 

u 5238 

u 5241 

u 5307 

u 5402 
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u 5406 

u 5410 

u 5412 

u 5414 

u 5417 

t r 5420 

u 5425 

u 5431 

. u 5432 

u · 5435 

u 5437 

u 5438 

u 5441 

u 5444 

u 5447 

u 5507 

u 5601 

u 5609 

u 5613 

u 5622 

u 5624 . 

u 5625 

u 5626 

u 5630 

u 5631 

u s·632 

u ·5644 

u 5647 

u 5648 

u 5653 

u 7765 
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u Kl UNMARKED BLACK 

u SL-100-U 

u SL-10.i-U 

lJ SL-103 

u SL-104-U 

, u SL-105-U 

u . SL-106-U 

u SL-107-U 

u $JA08-U 

u . SI;-109-U 

u SL-110-U 

u SL-111-U 

u SL-112-U 

u SN-102 

u SN-202-U 

u SN-203-U 

u SN-204-U 

u SN-205-U . 

u . SN-206-U 

u SN-207-U 

u SN-209-U 

u SN-210-U 

u SN-211-U 

U . SN-212-U 

u SN-213-U 

u SN-215-U 

u SN-216-U 

u SN-264 

u SN-265 

u SN-266 

u u~ 102 02A UNMARKED 
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u U-102 02.A-C UNMARKED 

u U-102 UNMARKED l'>URPLE 

U . U-103 03B-A UNMARKED 

u U-103 03B-U2 UNMARKED 

u U-103 UNMARKED BLACK 

u U-105 0SC-B 1 UNMARKED 

u U-105 05C-B 2 UNMARKED 

. u U-105 05C-C 1 UNMARKED 

u U-105 05C-C 2 UNMARKED 

u U-105 UNMARKED BLACK 

u .U-105 UNMARKED PURPLE 

u U-1()6 OVERGROUND 

lJ U-106 UNMARKED PURPLE 

u U-107 07A-B UNMARKED 

u U-107 07C1JNMARKED 

u U-107 UNMARKED·PURPLE · 

u U-108 osA:B UNMARKED 

u U-108 08A-C lJNMAR.I{ED 

u U-108 UNMARKED PURPLE 

u U-109 OVERGROUND 

u U-109 UNMARKED PURPLE 

u U-111 llA-D 1 DRAIN LINE 

u U-111 llA-D 2 DRAIN LINE 

u U-lll 11A-D3DRAINLINE 

u U-111 llA-E DRAIN LINE 

u U-i-12 UNMARKED RED 

u . UX-302A UNMARKED 

u V362 

u V363 

u V364 . 

u V366 
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u V374 

u V379 

u V410-U 

tr · V426 

ti V427 

u Y428 

u V450 

u V452 

u V453 

u V455 

u V456 

u V458 

u ¥459 

u V460 

u V465 

u V466 

u V467 

u ·V470 

u V471 

u V472 

U · V487 

u V488 

u V489 

u V490 

u V491 

u V492 

u · V493 

lJ V494 

U , V716-U 

Ventilation Systems 

B 241-B-201-Vent 
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B 241-B-202-Vent 

B 241-B-203-Vent 

B 241-B-2()4-Vent 

Valve Pits 

A 241-A-A 

A· 241~A.-B 

. AX 241-AX-501 

AX 241-AX-A 

AX 241-AX-B 

BY 241-BY-109-P 

C 241-C 

C Hot Semi Works VP 

s 241-S-ll0A 

s 241-S-lllA 

s 241-S-112A 

s 241-S-151-P 

s · 241-S-A 

s 241-S-B 

s 241-S-C 

s 241-s:n 

sx 241-SX-ll0A 

sx 241-SX-lll.A 

sx 241-SX-112A 

SX 241-SX-113A 

sx 241-SX-114A 

sx 241-SX-llSA 

sx 241-SX-A 

sx 241-SX~B 

T 241-T--06 

T 241-T-08 

T 241-T-110-P 
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T · . 241-T-112-P . 

TX 241-TX-llOA 

TX 241-TX-lllA 

TX 241-TX-112A 

TX 241-TX-113A 

. TX 241-TX-114A 

TX 241-TX-115A 

TX 241-TX-116A 

TX 241-TX-117A 

TX 241-TX-118.A 

tx 241-TX-14B 

TX 241-TX-15B 

tx 241-TX-15X 

TY 241-TY-06 

u 241-U-02B-P 

u 241-U-07B-P 

u 241-U-ll0A 

u 241-U-110B 

u 241-U~lllA . 

u 241-U-111B 

u 241-U-112-P 

u 241-U-20i-P 

u 241-U-202-P 

u 241-U-203-P 

u 241-U-204-P 

u 241-U-A 

u 241-U-B 

u 241-U-C 

u 241-U-D 

·U 241-UR-09A 

u 241-UR-09B 
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· U 241-UX-154-P 

ws 241-WS-3 

Waste Transfer Vaults 

AZ. 244-AR Vault 

AZ 244-AR-001 

AZ 244-AR-002 

AZ 244-AR-003 

AZ. 244-AR~004 

BX 244-BXR Vault 

BX 244-BXR-001 

BX 244-BXR-002 

BX 244-BXR--003 

BX 244-BXR-Oll 

C 244-CR Vault 

C 244-CR-001 

C 244-CR-002 

, c 244-CR-003 

C 244-CR-0ll 

s 231-W-151 Vault 

s 231-W-151-001 

s 231-W-151-002 

TX 244-TXR Vault 

TX 244-'IXR-001 

TX 244-TXR-002 

TX 244-TXR-003 

u 244-BR Vault 

u 244-UR-001 

u 244-UR-002 

u 244-UR-003 

u 244-URs004 
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Table B-8. Estimated Surface Area and Waste Volume Summa~y. · 
~[f ifl'J'!i! l'P,hn•i•lfffiaiJ!!tt,'ii•f'.7",ll"ll"l ::Jl""ll,"' r·:m;iThY"a'"''"'T''"""" .... ·••r"t••prF~~l!f;.;,·:••u:•1!U'" "·'rf "lffl lip."":;r.IT"';j-f'" ... "''.;l ~ • ', !f,' I · ij"i" r'WJ#:i" 11'•' ' ''j,1.'i!·.,,P.1••' :,• 1 ',", r.'i ~ >·•"l i1[i"•· "• '. ·•; , !•,• '" ~j' l'i ~) ""•' 'rd"i!f ~ \,.' ,•,~ ,, ,. ~;, f,;r .. ntt !If 1-. ~t ' • ,;•.r•.. '.t,,1,;t-1;'1~,r. ... , , ,.. ~v'· w··\h't,r,:}1;•1i1:~:•!fr ;p :hli~~Jb Itll ·~i-l.tt''M 1· '!.< ./"·':., n c.""''•,l~~'•r,:, ~ijt/ 
• • ••t~ tf :u- ,•"'°~ ••,! I 'I•'' 1, t l , , , ' '' ; 1 ;.,t-j ' 1 ~ ·,tl.,li"d "t• l 1 . I i~ · t~ .. .... iilli!!f:l:r';;fucIT!ln;;,.;f!ir;m:rlli~:ff~~~.fil;;l1,r,•:fu:i~?i1'lf:1.~~i, (: .. ~, I r,)'i'.ill1"'1J\-:g;~. ,,·::;::i~ri:tf .-,m~r~~.d~,!,:·1!J:1;:F;:.r .. 'l~:~.t:1~ :0..1.a .1 ::n l • ., , , _., ~•~ :JJ 1• ...U:..U,\lu:.a.u":U'U .,,. -~• •• l ! ,l, ... U, ......... !~ u..:.,:,.i1•t•!• ._ ~ 

Caissons Atid Covered Saltwell Caissons ·· 

695 · 6.75 18 . 

Distribution Pits 

1,2$-6 12:20 14 

Flush Pit . 

1 
.. 

Heel Pits 
2,143 •. 20.82 25 

Pmno.Pits 
21,171 205;75 - 114 

Dive~oU: Box~ · 

17,128 . 49.93 59 

Shtl~Pits 
14,462 140.55 . 14 

. Valve .Pits 
1,899 . 18.45 17 

· Vaults 

100 0.97 1 

PininP 

Total Absorption Gallons: Total Fixed Waste: 

695.95 15'7.:.~6 

Total Residual Gallons: Total Piping Gallons: Number of Lines: 

305.47 1159~39 1414 
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B2.5 INACTIVE MISCELLANEOUS UNDERGROUND STORAGE T ANKN AULT 
INVENTORY ES1JMATES . 

Table B~9 lists for each Th1UST and vault tank the cUttently accepted liquid, solid, and total 
volumes: Soine tanks.contain an unknown quantity of waste; these tanks are identified and do .. 
not contril;mte to the overall volwne estimate. Similar to the Wast~ Inventory Estiniate by ~ST 
Component Report, the waste form is not :known for all tanks. In these cases, no attempt is made 

. to ar'\:>itrarlly distinguish between solid and liquids; the total value is presented with no breakout 
. . . . 

for conipqsitfon. This data base repc>1i will be used for the alternatives analysis to determine the 
priority of: action required for the v:;uious tanks. · 

Table B-9. Miscellaneous Underground Storage Tank and Vault Tank Waste. (3 Sheets) · 

i~IJftlJt,i~iji~!Elij;~~1n,~~1~1~r~r~1ij~l~iij~1f~:f\lW~ij141ij~!.iUijJ:'f~r~:JltPt~1~~Wfr~fu}~~ili;J:Rf.~Trf~;~11 ,, ctif f.;!i,,, · , .. , lfll ji:ti 'll~:if • · · !if.' .. , , W!F.P ':i:s ,., ii!'!Jj a: . ~-, .rt•::i:··, .,n ..... ,:,1,., 'TFl<R•r. 1 i'rn•11~12~-•~·;\ilri;,. ill ,t~ ~~:~[~Jj. ~;1r~r tioo~~!i1%:l~~~ ,I, I r~IJJf,~~}J~~~i~,~~ ~~%~1it~!~1@TI r:]~1:Nift:Jf,,~il;t;W¼~~ftf !~\,~~i:•:[;l1¼::•::.J~~~~ ~lli 1lu:~-ffi1~111imtJ .rt;iJITL11 it. .i:kf". ,g;~:r f P.IJ:fV1:, 1.ht:1!i, iffimff~.lil!-~t~:::l~i~f~j1:ri.~Jjml,~1!,,'":l,·} 1,J. ·~f11•t;..:.,L.~w:t-L:.~~ 1r.~.:i~b:• u .u iJ.~,.iJ,h-.i:.·~~l1i.d:t1l~,i;: .. m,J1~~£J.t,!;li t 

20(}.W-7 s 5 5~0 Unknown. Unknown Unknown 

216-BY ~201 BY 3 11,220 Unknown Unknown Unknown 

231-w..:1~1 Vault * 1 1 0 

231-W-151..QOl s 5 4,000 1,4300 0 1,430 

231-W-151:-002 s 5 950 960 10 950 
. . 

24().:S-302 s 5 1,7684 2,276 2276 0 .. 

241-AX-151-CT AX 1 . 11,000 Unknown Unknown 2,946 

241-B-301B B 2 36,000 22,250 21,660 · 590 

241-B-302B i3 2 . 17,684 4,930 690 4,240 

24l-BX-302A BX 3 17,684 835 835 0 

241-BX-302B BX 3 11,389 1,044 950 94 

241-BX-302C BX 3 · 11,378 863 635 22s 

241-BY-ITS2-Tank-2 BY 3 2,742 Unknown Unknown Unknown 

241-C-301 C 4 36,()00 10,486 9,016 1,470 

241~ER-311A ER 2 27,700 Unknown Unknown .Unknbwn 
., 

241-S-302B s 5 14,314 0 0 0 .. 

241-SX-302 sx .5 17,684 1,355 1,050 305 

241-T-301B T 6 36,000 · 22,246 21,658 588 

241-TX-302A TX 5 17,684 2,480 2,450 30 

241-TX-302B TX 5 17,684 1,600 

241-TX-302BR TX 5 12,qoo 1,140 1,090 50 

241-TX:-3ci2XB TX 5 14314 353 108 245 

241-TY-302A TY . 7 17,684 . 450 450 0 
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Table B-9. Miscellaneous UndergrQund Storage T~ and Vault lank Waste. (3 Sheets) _. 

241-TY ~302B TY - 7 . 14,314 0 0 0 

241-Z-8 z ·O 15,435 500 500 0 

24;2-''l'-135 T 6 830 Unknown Unknown Unknown 

242-TA-Rl T 6 4,200 . Unknown Unknown Unknown 

244-AR'Vault AZ 1 * 3,000 0 _· 3,000 

244-AR-001 AZ 1 43,000 1,300 100 1,200 . . ' 

244-AR-002 AZ 1 43,000 12,500 400 12,100 

244-AR-003 AZ 1 4,700· 2,000 50 1,950 

244-AR~004 A:?, 1 4,700 250 50 200 

244~BXR Vault BX 3 * 12,801 11,943 · 878 

244-BXR-001 B:X: 3 50,000 . 7,215 7,215 0 

244-B'.XR.;002 BX 3 15,000 2,185 1,805 380 

244-BXR-003 B.X 3 15,000 1,805 1,449 356 

244-:i3XR-011 BX 3 50,000 7,118 7 ,020 98 

244-CR Vau.lt C ' \ 4 · * 3,400 0 3,400 

z,44-CR-001 C 4 40,000 2,000 

244-CR--002 C 4 15,000 1,500 

244-CR-003 C 4 15,000 4,000 4,000 

2«.:.CR.--011 C 4 ,. 40,000 35,683 14,683 21,000 

244-TXR Vault TX 5 * 47 24 23 
:,. 

244-TXR-OO 1 TX 5 50,000 2,340 2,291 49 · 

244-TXR-002 TX 5 15,000 2,945 2,945 0 

244-TXR-003 TX 5 -15,000 6,460 . 6,460 o· 

244-UR_ vault u 5 * 11;002 2,595 8,407 

244-UR..()() 1 u 5 50,000 2,262 1,872 ' 390 

244-iJR-002 u 5 15,000 2,874 2,304 570 

244-UR-003 u 5 15,000 1,568 1,568 0 

244-UR-004 u 5 8,230 0 0 0 ,. 

Notes: 

* Vault cells were not designed for storage and hence do not have a capatjty. 

*'" Total Waste volume for the tanks in 231-W-151 ar.elisted as "unknown" in HNF-EP-0182, Rev. 167, 
however, HNF-1566 i~tifies the volumes listed in Table B-9. 

*"'*' Tanks 241-A-302A, 241-A-302B and 241-UX-702Ahave been identified in RPP-1~6. however, 
ate not included iii:this analysis because they are RCRA past practice units. 
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Bi.6 SINGLE-SHELL TANK SYSTEM DESCRIPTION 

The database described in Appendix C includes. a SST System Descripticmreport that provides 
the data and information collected fot each component. The database report is approximately . · 
2,400 pages long and to conserve space is not included in this docUiilent. . · 
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Cl.0 INTRODUCTION 

A database was developed to store the volumi,nous data associated with the single-shell tank 
(SST)system and .allow for summary analysis .of various facets. This appendix describes the 

· structure of the database. The first portion ofthis appendix describes the assumptions and 
· limitatio:os · of the ·database. The second portion details th.e various tables, ·their associated fields, 

and the relationships between the tables. · 

C2.0 FUNDAMENTAL ASSUMPTIONS 

This section describes some of the fundamental asstunptions associated with the .data in the · 
database. These ~ssumptions -permeate the entire data.base and manifest themselves in the output · 
as detailed in Appendix B. ,A thorough undel,'standing of tb,e assumptions presented here. will · 
allow a user to more accurately glean informatioiI from the efforts expended during the 
compilation of this SST 5-Step Process. . 

C2.1 :VALIDITY OF THE SOURCES OF INFORMATION 

Not all of the data in the database has been validated. During the compilation phase, vrufous 
sources were reviewed that contained conflicting information. Although no effort has been made 
to resoive these differences, the sources reviewed have been included'in the teferen,ce section ·for 
each individual component (Appendix F, System· Ass:essmeni docUinet'lt). The historical notes 
and operational history encapsulate the inf orrrui.tion in the sources encountered . 

. Ci.2 ·INHERENT FLEXIBILITY 

The database is designed to allow for maximum flexibility for future use. The primary example 
of this flexibility is the ability of the user tci define queries based on reqtrired data needs as 
provided by. the Graphical Us~r Interface. In addition to the ·ability to create specific queries, the 
data has been partitioned to allow for easy update (e.g.; if a component is moved from 'the SST 
system to the double-shell tank system, the user can quickly input this change and it wi:il 
permeate all subsequent reports). 

User names and passwords have been implem.ented to safeguard the underlying dataset 

C3.0 DATABASE TABLES AND FiE:tDS 

The purpose of this section is to describe the various tables and the data structure implemented as · · 
the foundation of the database. Each of the following subsections details the various fields 
contained within a table. Included in the subsections are the specific :database field names. 
Adjacent to the field name is the field type that identifies· the type of data contained in the. 
specific field. Typically, the field type cont.a:u)s :a series of words,.identified as either a text or 

.· memo field type. The other common field type contains a ·series of numbers identified .as 
. integers. The field size 1ndicates the number of characters: capable of being contained within the 

data. field . . 'rhe field description expands ob. the field name and provides a niore intuitive 
description of the database data eleinent. . 
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C3.1 CONSTRUCTION l>ATA 

Table C-1 holds construction information forthe yarious system designation identifiers. 
This table has a -one-to-on¢ relatio11ship with the System table. 

T~ble C-1~ .. Construction. 
'.lffiiillf~l'?[lfili"fu~f?:'.\tlr!fillil!llilli~!Hmi/:i'l:rf SPi]ilJ~l~:ti!VJ!i1ill lW/iiiJftTI)'j;'f5:f,!i!iJ1:f;filjf~~iliilliiFrullfq/i'.rnm;rruTi~Prlr"~J11'1ii'itttl":fl~Tffl1('.;Jll.[¾~lll~flil!!lti!milillPI ,. •• • • .t:n'"'" Uj.y ,u_A _ .I ti ., ... n•,u:ui i l _ .ii.;, •• J ,l C tl.11 .td:U,-~ it•• ... t Oi., • 11.l. ,.,, f • .... 1~11.1 l ·=n ....... U.Ul.lL1.1'- O I • J, 

'' 

Designation Text .· 50 Tank farm ID . 
'' 

YearConst Text ·15 Year of construction 
., 

. YearRemoved Text 25 Year removed frozn seyvice -
Capacity Long Integer 8 Capacity (gallons) 

Diameter Long Integer ' 8 Di~ter (feet) 
'' 

ConstMat Text 50 Construction materials 

Depth Long Integer , g Depth below s\Uface (feet) 

Height Long Integer 8 Height of facility (feet) 

Length . Long Integer 8 Len~th of facility {feet) . 
" 

Width·· Long Integer 8 Width of facility (feet) 

Llquidl)epth Long Integer 8 Liquid depth (feet) 

FloodDepth Long Integer 8 Liquid fl~ dept.h (feet) 

Surface Area ~ng Integer 4 Wett~ ::;wface area (square feet) 

Orientation Text 
'., 

5 Orientation(H/V). H- Iiori_zontali V-Vertical . 
' ' 

PhysicalLocation Text 150 Location of the facijity 

C3.2 IDSTORICALDATA 

Table C-2 holds historical information for the various system designation identifiers. This table 
. has a one-to-ol\~ relationship with the System table. 

Table c.:2. Hist 

Designation Text · 50 TankfarmID 

HistNotes Memo 64K . Historical notes · 

C3.3 MISCELLANEOUS DATA 

Table C-3 holds information pertaining fo waste producers, status of isolation efforts, integrity 
information, and expected future use. This table has a one-to-one relationship with the System 
.table. · 
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. Table C-3. Infol. 
·wr~!Uhm',\twr1:~itlfflJJTI"~lill~i;/l111fu'"i'!jt'l'E/:\";\"ili[J!Err~i!lJ:flllfilf'IT-:'.J'i!'~;'ftll;:~~;J;_!j!filfiriilfr,i:r;1!1ffill!iifu]ll'FJ!illil~1')(CfJ'fi]1]1I:Ri',~fl:t1!:'Flmi;ilifilf"11~n~rnrMP :.rn ~. iii);;;;,~f.'ti:i;;~..!!:~ .. )!l .,1tdi1;::,uL_j,,1;.J1• n .•. !Im.;;;: ~:l;,,1!n.:1 .. ?J,.1:l, .. :,:;,,, h ii:,,HU'~: :.,,~- mn w •.• i:f...,~. ,.,:t.M,,[ ,::.!.!1: ~J ,. x1 .. ;Hl,)L,,,., ) 

Designation Text 50 . Taruc farm ID 

Wastef>'rod · Text 50 Waste producer 
.. 

·seceon· Yes/No I · Secondary containment present (YIN) 

Failed Yes/No · I Failed system (YIN) 

Stable Yes/No 1 Stabilized system (YIN) . 

Isolated Yes/No 1 lsolM.ed from the system (YIN) 

Ventilation Text 10 Ventilation system (Forced/Passive) 

IsolatedH20 Text 3 Isolated frpm H20 ingress (Y/N/UNK) 

Monitor Text 150 Monitoring systeips present . 
(none, leak, level, thertt1ocouple, etc.) 

Intrusion ·Text 3 Intrusion prevention (Y /N/UNK) 

Di-ain Text 10 Drain present (Y /Ni.Sealed) 
.. 

. Future Text :3 Future use pl;mned (Y/N/UNK) 

C3.4 PIPELlNE SPECIFICATIONS 

Table G-4 holds · iriformation pertaining to specific transfer piping. Piping designation is forced 
to be unique and contained within the Designation field. This table has a one-to-one relationship 
With the Systeni table. 

Table C:4~ Psp~. 
~:ili!M~~U"•''ll!iflt'!"~\1;1lliifllllMBF!('rl'lfftU,!!!i11~W,ijj!ll'l/flif.F'1~-'f.1!~7/'JFflf~C".:lltilll]~.,~~'li·::~mwr.r.11111!llfilrm:!l"il'l",'fd¼l1liJifc1J~:1pucr,w'fill111i,Bl:lf:i!:TJi!ll Ji ' iiJli-Ji~il~t,bfa~:,\~:i:: nta1~ .. 1~!t.Jq !uv .1!m?1h ! . .,:ti11"tt!~;:-olivf !dJ:!!.l ~ 1: tiaP.t, Iu!i<ltlat I ~~,:.fill;._,:~J~jf ,t :~~~tkli1if. fi:.1,:r 1!fa! 

:Designation. · Text . 50 Tank farm ID 

Composition Text 50 Pipe composition. · 
(carbon steel, stainless steel~ clay; other) . 

. Length . Long Integer 8 Length of piping (f~t) 

Status Text 50 Status of pipeline 
(active/inactive/blanked/failed) 

Blirial Text 50 · Type of burial (direct/encased) 
. . . 

Type Text 25 · Type bfpipin:g{transfer/overflow/cfrain) 

C3.5 TANK INVENTORY 

Table C-5 .contains the best-basis inventory (BBI) data from the TWINS database. For each 
tank, a listing of the est:imated inventory is provided. This table has a one-to-many relationship 
· with the System table. · 
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Table C-5. Inventory. 
~fiilJ'j~";1f?'JliF"~;i:w.:.•uµ,!'lli?Bj'%';fU!t~'l'l'~lilil'i~·!ili1m5!1lli[;f;7";,,'.j!~.''lfU~~:ff_%~~:l;f;it:'i:";l:j"t.l;F'~f!E'.~f,h'j:p,!~:11'f:tillJi!'~!11!:lJfr[f;~1rT1r'!i'-1lf;rrs!P:;::r",)~ii Jli ihJ :!J 2.1,u1tizilJ,t,,;i! : -.,N ,. ira'tlkih,L ... i, ::,..;iA, ',1,IT!.J:c tc! . 11' fuli-1 L ... J;,.,11.J,, .... w.di.i •. 1..t;li:H,!tiii1.1t 1Hm ttii! l •• J:tl,.,..if,'11.t: ti\! 111, '"·"" ;Jl,Q',uon•tkffi r ... f;m illiL 

Taruc Name · Text 255 ,··, Taruc identification nw:nber 

Baseline Status Text 255 BBI baseline date 

Analyte Text 255 Constituei;tt 

Waste Phase/Type Text · 255 Phase (saltcake, sludge, supernate) 

Inventory Long Integer 8 · Quantity of inventory 

Inventory tTtiits Text 255 Units for quantity of inventory 

Basis Text 255 Engineer judgment 

Inventory Formula Text 255 Formula used to.derive inventory 

Inventory Text 255 V allies input into the fortnula 
Calculation 

Density Long Integer 8 · Density of the analyte 

Density Units Text 255 Units for deru;ity 

Volunre Long Integer 8 Waste volume of tank 

Volume 'Units · Text 255 Units for volume 

Concentration Long Integer 8 Concentration of the analyte 

Concentration Units Text 255 Units for concentration 

Decay Date Text · 255 Date when radioactivity of rl\,dionuclide 
elements was calculated 

Best Basis Text 255 Database containing original BBI 
Derivation 

Note: BBi = best-basis inventory. 

C3.6 ".rANKlNVENTORY 

Table C-6 contains the estimated waste constituents by SST component. Tiris table has a 
one-to-one relationship with the System table. 

Table C-6. Waste 1. 
~1iiiJm.1{rfiluffir~tHlj,~i,,ir1a%fiH~r1~.,ii;-IF,'!'j~I!, ~~h1!ili1•"ift1~1m~;c-w,;1i1":1ijmw!::1n1111IllJ1;1~~mr~t,~1t);'iffi·wr~!Bl:iff.::r.i~Jj1~Jii~~1jm1tt:1 1 ai .. 1 rl~, .. ,-:witt.r..t il k>1 n!m ~ ... ,11lv1::.; ,i.t:1tt~!fl!;ei\g,u,~:~1n1 .. ! .... 1tHfi:1j,,n:i,n.1.r.1. ~~ t l m,1L...: I~ ~:i . ,,1•/;; :lw u... ., I l:t1. ,!t :till. 1Hi 

Designation . Text 50 . Designation identification u,uinber 

WasteVof Lpng Integer 8 Estimated waste volume (gal) 

SolidVol Long Integer 4 Estimated solid volume (gal) 

LiquidVol Long Integer 4 Estimated l iqu.id volume (gal) 
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. C3.7 MASTER SYSTEM DATA 

Table C-7 contains the complete system Hst of components. This table has a one-to-many 
relationship with the System table. 

Table C•7. SysteIJL 
ffil!lililiff~lfr~~~:ls"I(fti'fil&i~lti~I[J'.i]§s~~~i!llilllhjrnfl1~ifil!~ffii:lmmij~~f;llitilillilill1wJE~C:l~TI&J]!11Fdff1:1h1i~~lli,1ffi,~~WJJlliiHli!ll 

Farm Text 

Designation Text 

Type Text 

Active/Inactive Text 

Phase Long Integer 

Grouping Lotig Integer 

SST Yes/No 

DST Yes/No 

Other Yes/N9 

Notes: 

DST = double-shell tank. 
SST = single-shell tank. 

5 

50 

10 

2 

4 · 

4 

1 

1 

1 

C3~8 WASTE MANAGEMENT AREA DATA 

Taruc farm ID 

System designation ID 

Systemcompon~nt type 
(SST, VP, FP, WTV, SDB;FAC, etc.) 

Is this an active or inactive component/system 

Phase number (I, 2, 3, ... ) 

Waste cal~ulation group mi.mber (1-7) 

Part ofthe SST system (YIN) 

Part of the DST system. (YIN) 

Not in the SST or DST system (YIN) 

Table C-8 contains the operational un:its. This table has a one:-to-many relationship with the 
System table. · ; 

Table C•8~ •WMA~ 
ttiffiffiliF'i!l';l':'"'"'.::J;;fu!Jl:~'lllir-!I !ijl1(~f'::"'li·":l'':V.U:-i,T;jl;"'Hif~"'"Gll";"gm:rJl]"l' ··i~1·1mr.1~1m, lllffi:lll'G!'1;li)fillliffillr~'l"0

!'1Jj,>':f',:' .. ~.l;!1.· ti'·':'l~,:p;1~111fil"f.TITTJ~"'"mi";'ffifj~~.g 
i!l -~:~.AiJ~t.~M~~,\.:-~~ ~ttt*-t 1,il~. t P.i.J:.J ~~:i!:!Jlliiill!a.t'illJll1 ~-t~:ufJ f~il ;~t'ffiJ.. Hi~;.._:1 ,iJ.-w!!ft..b~ '~"::~~~J,!-~~t:: .. ~ t. !1!Mi1,!h iliM,c~ rnw~!L~lJ .. rtt~.~ 

Designation Text 50 System designation ID 

OpUnit Text 50 Operable unit 

SiteCode Text . 50 Site code 

Description Text 255 Description of the site . 

C3.9 PIPELINE CONI'ffiCTING FACILITIES 

Table C-9 contains the conrtecting facilities for each transfer line. Tiris table has a one-to-many 
relationship with the System: table. 
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Designation Text 50 System designation ID 

CFac Text 50 Connecting .facility 

Direction Text 5 Direction (from/to) 

Port Text 30 Pon ID (Ul, Ll, Side, etc.) 

C3.10 . REFERENCE LISTING 

Table C-10 contains the references used by component. Data in this table constitutes the 
bibliography,for the .SST System Description. This table has a one-to-:m,aiiy relationship with the 
System table. 

Designation 50 System designation ID 

Reference Text 150 Reference 

C3.11 OPERATIONAL INFORMATION 

Table C-11 contains the operation procedure information by system. component. This table h~ a 
one-to-many relationship with the System table: . . 

Designation Text 50 System designation ID · 

Text 150 . Operation procedure or s~i:fication 

C3.12 AL TERNA TE SYSTEM DESIGNATIONS 

Table C-12 contains the alternate naming conventions for i~dividual system components. 
This table has a one~to-many relationship with the System table. 

Designation Text · 50 System designation rb 

SecDesign Text 50 Secondary system designation Ib 
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C3.13 CONSTilUCTION SPECIFICATION INFORMATION 

Table C-13 contains the general construction specification information. This table has a 
one-to-many relationship with the System table. · 

Table C-13; Cspec. 
if:lilf.l!W~~~,,~· t•~~Yl'7)11)/jill//W'ti~~i"',;!F';~:~-r~q,~il''~';j):PW1Ir/l'[j!fif}:1ii:J~~1]t!:1,!jf;fiii:~~ij/~s'l~/illi!l°·r,11'fP,Cf'iY,:~-tl:,:,r:;:a~~l,l;lifli!iffi!i:!~:l;.~'.J'Ji;j";-a~a 1h.iU .. rJ~Ltt..!~~r.1/ti,u.;,1 .... t ..I •j· .ifim1: ~ut~.;IJ..nUbt! U, ~., •• lliffi: Ju.:J'll .. tc d. l)-~t.'i!1,t.'J1t: !~.i:...utii:.. i1.a1.,:brnti.dftt,rrtu!J1.Ji':1 ~.:1•!,~iJQ ,..Ju~ ... . , .... G~u_tJ;&;!•1~::::1.,qffi,'1 .r-

Designation Text 50 System· designation ID 

C6nstSpec Memo 64K Construction specification . - . 

. . CciilStfNotes Memo 64K Construction notes 

C3.14 RE:LATlONSHlPS BETWEEN TABLES 

Fi~e C-1 details the relationships betweep. the dat~base tables. The Designation field is the 
primary key for the database and is contain¢ in each of the tables .. · 

\ 
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Figure C-1. Database Relationship Schematic. 
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Dl.O INTRODUCTION 

the single..:.shell tank (SST) piping systems were constructed froni the early 1940s to the 1960s 
to support waste transfers. This appendix describes the methodology used to estimate tbe 1¢ngth 
and volume of pi peliries associated with the SST system based on four readily available sources. 

The following sections descripe (1) the pipeline parameters that were tabulated; (2) the method 
of extrapolation for pipeline length and volume, arid (3) the basis for the statistical calculations. 

D2.0 PIPELINE PARAMETERS TABULATED 

Efrorts ·have focused on tabulating data elements into a database that will .allow further 
refinetneiit and continued use ofthe information for decision-making purposes. The data 
tabulated in the database for this project relating to the piping network are listed in Table D~ 1. 

Table ll-1. Data Ele:rµents Tabulated. 

Pipeline Identification Number 

Length of Pipe (feet) 

Line Diameter (inches) 

l.ine faile4 (YIN) 

Line Capped (YIN) 

Direct Burial or Encased 

Connection Facility 1 

Connection Facility 2 

Alia~ ( or Alternate ID #) 

Data collection efforts used the routing boards (H-14-104175 and H-14-104176) as the primary 
source of pipeline data and other documents to fill in data fields . . Although discrepancies 
between sources were encountered, extensive efforts to resolve all conflicts were beyond the 
scope of this effort. The following describe collection of the data elements, 

• Record the Pipeline Identification Number - For each componerit within a tank farm, 
the pipeline identification riumber from the routing boards (H-14-104175 and 
H-14-104176) was recorded. In some cases, lines did not have an identification number. 
In these cases, unmarked lines were typically ·given a unique description (e.g., . 
"Unmarked Black-.-241-AX-151" or '~Unmarked Purple., 241-$X-252';). The color 
designation was derived from colors present on the routing boards.· fa a few instances, 
the pipeline identification number was not µmque on.the routing board (Le.; a line started 
out with one number and at a different point on the line, a new identification number was 

· annotated.) When· this transition between identification numbers occurred, the other ID 
number was tabulated in the "Alias" field in the database. 

D:-3 
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• Record Whether the Line has been Capp~ or Failed - Document whether the line 
had been capped or failed. This designation was not intended to substantiate where the 

· f ailute or cap occurred. 

• Record the Connecting Facilities- Document not only the connecting facilities , but 
· also the ports on those facilities to allow more utilityto future users (e.g., line SN-207 · 
runs between tank 241-A~l0l portOlB-A to valve pit241-A-A port L14.) 

• Record-the Type of Burial - The routing board depicts whether a line is directly buried 
or encased. In .some cases lin~ may start as encased and transition to direct burial as 
depicted on the routing board. This transition is not important except to identify that the 
line is neither exclusively directly buried nor encased. The type of burial, either dire~t 
burial or enc~ed is tabulated to assist in any assessment of remecfo1tion actions in the 
future. 

• Determilie the·Pipeline Diameter..., Because pipeline diameters are not shown on the 
routing board, two other sources were .used to deter.mine the diameter of a given pipe. 
The first source of data came from the pip~lin~ specification drawings (H-13-000275, 

· H-13:000199, and H-13-000280). These drawings list the pipes servicing a tank farm 
with their diameter. Although this listing.proved very useful; discrepancies were noticed 
between pipeline)dentification numbers that were listed on the routing board and the 
H-13-000275 series drawings. 

Although the H-13-000275 series drawings provided a wealth of information on the 
pipeline diameters, ii provided less than 20 percent of the diameters of the .tabulated lines. 
The secondary source for dimensional information was the H-2-2338 drawings. 
These drawings detail the designs 9f the diversion boxes and specify nozzle sizes for each 
po:ft Oil the diversion box. These nozzle sizes were assumed equivalent to the incoming 
pipeline diameter unless other information proved conttruy . 

• Take Scaled Measurements .to Determine Length-The final step in the data collection 
· process was to determine the Jength of the pipeline. The site diagrams (H-2-44501 and 
H-2-44511 ), proVJ.ded the. spatial relation of the various f ::i.cilities/ components and routing 
of the piping network. Although these plan measurements do not capture the slope of the 
pipes, Figure D-1 illustrates why tlus error was .deemed insignificant. 

Figure D-1~ Horizontal Compo,nent of the Pipe . Length 

Pipe connecting two diversion· boxes 

D-4 
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Although the horizontal component of the length is .not equal to the sum of the individual angled 
runs; the slope on the lines has not been found to be greater than 3%. At this small angle, the 

. horizontal length is approximately equal to the siuri of the angled rtms as given by Equation 1. 

Equation 1: Approximation of the Length of Individual Pipes 

D3.0 METHOD OF EXTRAPOLATION 

The tabulation efforts identified in the previous section yielded approximately 1,400 pipeliiies . 
. Not all of these liries had the requisite information to be ableto determine lengths and volumes. 
The following section details the method by which the SST system lengths and volUiiles were 

· · computed. · · 

D3.1 GENERAL APPROACH 

In otder to determine the length ofpipiilg in the SST system, one could record the individual 
lengths of pipes fot all "n;' pipes in the system and suni the length as is given in Equation 2: 

Equation 2: Summation of Each Pipeline Properties 
• • I 

Total Length of Pipeline in the SST System = L L; 
. . n 

Or"one could determine the average length ( L ) of piping and multiply the average. length times 
the nirinber of lines in the system as given iri Equation 3. · 

Equation 3: Use of the Average to Determine Pipeline Properties 

Total Length of Pipeline in the SST System = n ~ L 

The approach 6utlined in Equation 3 was us.ed to overcome data gaps resulting from the 
ptocedutes outlined in section D.2.0. Th~ next two sections discuss the computation of 
(1) the number of pipes by tank farm and (2) the aver~ge length of piping by tank farm. 

03.2 COMPUTING THE NUMBER OF LlNES. ASSOCIATED WITH A TANK FARM 

· Queries have been established in the databas~ that sort lines into two separate categories: those 
co1U1ected to tanks and those notco1;mected to tanks. The query is constructed by first looking at 
the lines that are connected to a tank on the "from" side. A count is condt1cted by tank farm 
from this query. The next step is to conduct a srrililar count for the remaining lines that,are . 
connected to a tank on the "to" side. The.third step is to sort the remaining lines (those not 
associated with tanks) by looking again a.t the "from" side. From the connection facility oil the 
"frbm" side, another count is conducted by tank farm. The final step is to look at the remaining 
lines and coUil.t for the "to" side, which farm the line services. The outcome of these queries is 
shown in. Table D-2. 
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Ta'ble D-2. Number of Lin~ by ~ank Farm 
J~tmWP~!lTI~iH!:~IJ•r~ijl~~i~~11~~1!:~~"t:'Pti~r£~m~Hflu~l~i~rri:;!!;~~1~;tw.{'~tt.11:!l~JlfflF-"'~~:r::~M~11Jrn~i:a1~;~~ 
,filil!1llic%i:1J!!_,tW:1.1n;~1;ltJ, IJill!!fut~;,,JJ;J,1: .. i:.JtL:.JfiltD&,.=";;:r,.1. 1•illi t .t lttd1.~l(,;1; 1b,1~ •.• ,ii::t!ii~'i,,, ... .-,~:,;,.:r..1 .. 11;illLlii,ti~d~.1-':i.:1, .• ,1~.; ... ,t Arr.~<1 1,,~ 1·! ~-.!• ., .... • • t1:!fff:1HL~:1,!Jf ~ . ;t:~~liflf~:~ ;, um q,,,.r, '. E:; ;;j1, l·rt1'S~H!?·~1,. fitr,. :J~Lc,.1:r~ ~~❖-: ~\?:llif-Lt 

A 50 71 121 

AX 60 ' ' 59 . 119 

B 69 74 143 

BX 70 25 95 

BY 77 25 102 

C 101 45 146 

s 60 . 86 146 

sx: 43 26 69 · 

T 59 43 102 

TX 103 79 182 

TY 16 10 26 

lf 91 72 163 

Totai 799 615 1,414 

D3.3 ATTRIBUTING LENGTHS TO A CONNECTING FACil,ITY 

Figure D'-2 displays a hypothetical scenario of two tanks connected to two ·diversion boxes. This 
scenario illustrates the .arbitrariness associated with, ass1gning lengths to a particular fann. · In this 
example, the two tanks. and only one of the diversion boxes are in the tank farm and the other 
diversion box lies outside the farm (notably in the double-shell tank system). 

Figure D-2. Example of A Tank Farm and AZ Tank Farm Piping System. 

Tank Farin A . 

50ft 

50ft 

I 00 ft 100 ft ·venio 
· Bo~A 

D-6 
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The pipeline assessment attnbutes half of the length of the piping to each conn~ting facility; 
No effort is made t-o locate a valve or·other apparatus by which a partition could be fixed. 
For the level . of this analysis, half the length was deem~d sufficient to account for the fact that in 

· most cases the pipfug system was riot constructed solely for .a particular tank fartil. This method 
models. the fact that lines in the system are arrayed intefilal .to a,nd between farms. 
The database. sums the p1pe lengths iritemal to the tank farm and includes'½ of the pip~ lengths 
between tank farms. 

For each farm, statistical parameters (sample popqlation, sample average length, and sample 
· standard deviation) were calculated (Table D-3 ). These parameters were then used to .calculate a 
95% confidence interval, (presented in Figure D-3 as range values}providing a measure of the 
repeatability of the i;esults. . 

TableD-3. Statistical Par~eters Computed (or Piping. 
i;ii'~1illllij~tf~j*'ffi"'''J'i::'1il1/\'.r~r.-r:'!ll~J!J'.r:!f'tZ~~ r'11;~1:f~i11~1fF1~s:m-wi11-1?nr.fil!1!:;i'm.P-¥~r;'.im11wr:~11

~~~~~~!ijj;1n 
M11l~~;t\~Jfi~~~u;~j~]m~r1~¥i~h~~1~u]1~l;tt1im,:,!rnij~]ft:Gf.~]~1t~S!~l~[it~~1r.1~~~;~t~1~t~~1~if;~ 

A 397 500 56 

AX . 350 291 32 

B 
•, 

277 249 39 

BX 431 443 43 

BY 528 451 56.5 

C ·337 382 6l 

s 313 321 42 

sx 289 257 34 

T 551 678 53 

TX 394 328 75 

TY 179 189 13 . 

u 232 185 74 

This methodology was applied across all of the SST farms to calculate the total piping length. 
Figure ff-3 displays the sununary results from this analysis. These results correlate well to the 
estimates presented in HW-35009 of 500,000 ft (90 mi) of line in 1955. 
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Figure D-3. Summary Pipeline Length and Volume Information. 

l.l.1.11 A Tank farni:_ 

# Lines: 121 • 
Length of Piping: 9 .1 mi +/- 3 .0 mi 

. Voluirie of Piping: 17.6 kgal +/- 5.8 kgal 

1.1.L12 AX Tank Fa:rm 

# Lines: .119 .-

1.1.1.J · S Tank Farm 

# Lines: 146 
Length of Piping: 8.7 mi+/- 2.7 mi 
Volume of Piping: 16.8 kgal +/-5.2 kgal 

l.1.1.2 sx Tank Farm 

Length of Piping: 7 .9 mi +/- 2.3 mi . # Lines: 69 
Volume of Piping: · 15.3 kgal +/- 4.4 kgal , Length of Piping: 3,8 mi+/- 1.1 mi 

Volume of Piping: 7.3 kgal +/- 2.2 kgal 

l.1.l.7 B Tank Farm 

· # Liiles: 143 
Length of Piping: 6.7 mi.+/- .2.4 mi 

· Volume of Piping: 13.1 kgal +/- 4.6 kgal 

1,1.1.9 BX Tank Farm 

#Lines: 95 
.· Length of Piping: 7.7 mi+/- 2.4 nii 

Volllnie of Piping: 15.0 legal+/- 4.6 kgal 

. ~~l.1.10 BY Tank Farm· 
#.Lines: 102 
Length of Piping•: 10.2 mi+/- 2.3 mi 
Volume of Piping: 19.8 kgal +/- 4.4 kgal 

. 1.1.1.13 C Tank Farm 

# Lines: 146 
Length of Piping: . 9.3 mi+/- 2.7 mi 
Volllnie 'of Piping: 18.1 kgal +/- 5.1 kgal 

r 
1.1.1.3 T Tank Farm 

# Lines: 102 
Length of Piping: 10.6 mi +l- 3.5 mi 
Volume of Piping: 20.6 kgal +/- 6.8 kgal 

1.1.1~4 . TX Tank Farm . 

#Lines: 182 
Lengtji of Piping: 13.6 mi+/- 2.6 mi 
VolUD1e of Piping: 26.3 kgal +/- 5.0 kgal 

I . 
• i • 

l.1.1~5 TY Tank Fann . 
I 

# Lirles: 26 
i . 

Lengtµ of Piping: 0.9 mi+/- 0.5 mi 
· Volurµe of Piping: 1:1 kgal +/- 1.0 kgal 

-: . . 

1.1.1~6 U Tank Farm 
i 
i 

#Lin~s: 163 
Leng$ of Piping: 7.1 mi+/- 1.3 mi 
Volurhe of Piping: 13.9kgal +/- 2.5 kgal 

' .. 
D-8 

1.1.1.8 SST" Systein Totals 

) . # Lines: 1414 
Length of Piping: 95.7 mi +/-.26.8 mi · . 
Volume of Piping: 185.5 kgal+/· 51:6 kgal 
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D4.0 REFERENCES 

Drawing H-:-2.:.2338, 1979, Diversion Box Information, Rev. 2, Atlantic Richfield Hanford 
Company, Richland, Washington. 

. . . ·. 

Drawing H-=2-44501 1 1982, Area Map- 200 East, Rev. 11, General Electric, Richlan~ · 
Washington. 

brawlng H-2-44511, 2001, Area Map.,... 200 West, Rev. 9, Westinghouse Hanford Company, 
Richland, Washington. 

Drawing H-13-000199, 1999, B, BX, BY Szngle-ShellTank Farms: TSD Unit (S-2-4), Rev; 1, 
· Fluor Daniel Northwest; Richland, Washington. · · · · 

. . 
Drawing H-13-000275, 1998, S, SX, SY, (J Tank Farms: TSD Units (S-2-3) and (S-2-4), Rev. l, 

Fluor Daniel Northwest, Richland, Washington. · 

Drawing H-13-000280, 1999, A, AN, Ax; AY, AZ, C Tank Fanns: TSD Units(S-2-'3) and (S-2--4), 
· Rev. 1, Fluor Daniel Northwest, Richland, Was.hington. · 

. . 

. . 

Drawing H-14.:.104175, 2001; Routing Board 200 East Area Tank Farms, Rev. 7, 
U.S. Department of Energy; Office :of River Protection, Richland, Washington. 

Drawing H-14:-104176, 2001, Routing Board 200 West Area Tank Fartns, Rev. 1, 
U.S. Department of Energy, Office of River Protection, Richland, Washington: 

liW-35009, 1955, An Evaluation of Buried. Waste Line Design Practice: Interim Report No. 2-
Underground Pipeline & Structure Corrosion Study Program, General Electric, 
Richland, Washington. 
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APPENDIXE 

. REFERENCES BY SST SYSTEM C01\1PONENT 
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El.O PiTS 

. Including at:.~ and between tank pits: 

H~2-2294, Pump Pit D~tails; Structural Concrete; Plan & Sections 

H-2~3403, Structural Concrete; Plans & Details; Pump Pit 

H-2-33452, Structural; Pump Pit Plans and Details 

H-2"'34801, Structural; Pump Pit; Plan & Details; T'Ks 107 & 110 BY 

H"'2-34961,Salt WellPtimp _Pit; 241-TY-105; Plot Plan &Details 
. . . 

H-2-34975, Salt Well Pump Pit; 241-BX-109; Plot Flap. & Details 

H-2-35221, Structural Concrete; Pump Pits; 241-TX-lOA, 11A, 12A; Plan, Sections & · 
Details 

Il-2-36270, Structural; Pump Pits, Flush Pits & Central Switching Stations 

H-2-36473, Salt Weil; Plot Plan & Details 

H-2-37351, Piping Arrangement; 241-U Tank Fann; Distributor Pit U-lOB & U-llB 

H-2-38597, Salt Well Pump Pit Assembly; For Std. 12'' Riser 

. H-2-40191, Structural Concrete; Plan And Sections; Pump Pit 

H~2-40192, Struc~al Concrete; Plan & Sections; Heel Pit 

H-240193, Structural Concrete; Plan & Sections; Sluicing Pit 

H-2-41342, Structutal Corwrete; Plan, Sections & Details; Pump Pit 

H~2-41343, STRUctu:RAL CONCREIB; PLAN AND SECTIONS; PUMP PIT . . . . . . 

H-2-41344, Structural Concrete; Plan & Sections; Sluicing Pit 

· H-2-41345, Structural Concrete; Plan & Sections; Heel Pit 

H-2-41346, Structural Concrete; Plllll And Sections; Pump Pit 
. . 

Il-2-41347, Structural Concrete; Plan & Sections; Sluicing Pit 

H-2-41348, Structural Concrete; Plan & Sections; Heel Pit 

H-2-41352, Structural Concrete; Plan & Sections; Heel Pit 

H-2-41353, Structural Concrete; Plan & Sections; Pump Pit 

H-2-41354, Struct Cone; Plan & Sections; Sluicing Pit 

H-2-41843, Structural Concrete; Plan, Sections & Details; Jet Pump Pit, C-200 . 

~2-42065, Structural Concrete; Plan & Sections; Pump Pit A; 241-TXR . 

H-2-42066, Structural Concrete; Plan & Sections; Sluicing Pits C & D; 241-TXR 

H-2-42067, Structural Concrete; Plan & Sections; Pump Pit A; 241-BYR 

H-2-42068, Structural Concrete; Plan & Sections; Sluicing Pits C & D; 241-BYR 
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H-2-42262, Structural Concrete; Plan, Sections & Dets.; Valve Pit, Instr. Pit &Pipe 
Trench · 

H-2-42617, Structural Concrete; Plan & Sections; Pump Pit . 

H..:.2-42618, Structural Concrete; Plan & Sections; Heel Pit 

H-2-42619, Structural Concrete; Plan & Sections; Sluicing Pit 

H-2-46148, Strl Cone Pump Pits 241-S-0lA, -3A, -05A, -06A, -07A, -08A, -09A, -lOA, -
11A,-12A 

H"'2-46150, Strl Cone Distr Pit 241-SX-05B; Pump Pits 241-SX-02B., -3B, -04A, &-06A 

H-2-46521, Dwg Index/Structural Distributor Pit 02b; Plans & Sections 

H"'2..:.5S919, Waste Storage Tanks; Pump Pit Details · 

H~2-57943, Structural; Pump Pit Conversion to Sluice Pit 241-A-03B 

H-2-61985, Structural; Sluice Pits; 241-A Tank Farm; Plans & Oets 

H-2-63826, Structural; Pump Pit Modifications; Plans, Section. & Details 

H-2-63827, Structural; Sluice Pit; Plans, Section & Details 

H-2~69770, Salt Well Pit Assembly; 241-BX-107 TK 
. . 

H-2-70895, Piping Artailgement Pump Pit; Pit Heater & Insulation Details 

H-2-2338, Diversion Box; Nozzle Information; Index 

E2.0 IMUSTS 

HNF-2503, 1998, Authorization Basis Status Report [Miscellaneous TWRS Facilitjes aiul Tanks 
and Components], Rev. 0, Duke Engineering and Services Hanford, Richland, . 
Washington. · · 

. . 

HNF-EP..:0182, 2002, Waste TankSummliry Repprtfor Month Ending November 30, 2001; 
Rev. 164., CH2M Hil:L Hanford Group, Inc., Richland, Washington. 

· WHC-EP-0861, 1995, StatusReportfo~ Inactive Miscellaneous Und~rground Storage Tanks at 
·. Hanford Site 200 Areas, Westinghouse Hanford ComP,any, Richland, Washington. . 

· WHC-SD-EN-ES-040, 1994,Engineering Study of 50Miscellaneous1nactive Underground 
Radioactive Waste TanksLocated at the Hanford Site Washington, Westinghouse 

· Hartford Company, Richland, Washington . . 
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E3.0 PIPELINES 

Drawing H-2-44502, 1969, Flow Diagtam Waste Transfer and Storage Facilities - 200 East, · 
Rev. 4, Atlantic Richfield Hanford Company, Richland, Washington. 

Drawing H:.'.2-44512, 1969, F1ow Diagram .Wa,ste Transfer and Storage Facilities - 200 West, 
_Rev. 4, Atlantic Richfield Hanford Company, Richland, Washington. · 

Drawing H-14-i04175; 2001, Routing Board 200 EasJ Area Tank Pa~, Rev. 7, . 
U;S. bepartmertt of Energy, Office of River Protection, Richland, W ashmgt:oli. 

Drawing H-14-104.1''16, 2001, Routing Bollrd 200 West Area Tank Fanns, Rev. 1, 
tJ:s. ·Department of Energy;, Office of River Protection, Richland, Washington. 

Drawing 'H-2~2338, 1979, Diversion Box Nozzle Irtfonnation; Rev. 2, Atlantic Richfield Hanford 
Company, Richland, Washington. 

. . . 

Dr&wing H-2-44501 , 1982, Area Map..: 200 East, Rev. 12, General Electric, Richland, 
Washington. 

Drawing H-2-44511, 2001, Area Map 200 West, Rev. 9, Westinghouse 1-Ianford Company, 
Richland, Washington. · 

Drawing H~13-000275, 1998, S, SX, SY, .U Tant Fanns: TSD Units (S-2-3) and (S-2-4), Rev. 1, 
Fluor Daniel Northwest, Jlichland, Washington: 

Drawing H-13-000199, 1999, B, BX, BySingle Shell Tank Farms: TSD Unit (S-2-4), Rev. 1, 
Fluor Daniel Northwest, Richland, Washington. 

Drawing H-13-000280, 1999, A, AN, AX, AY, AZ, C, Tank Farm TSD Unit (S-2-3 andS-2-4), . 
· Rev. 1, Fluor Daniel Northwest, Richland, Washington. 

HW-35009, 1955, An Evaluation of Buried Wa,ste LineDestgn Practice: Interim Report No. 2-
Underground Pipeline & Strudure Corrosicm Study Program, General Electric, · 

· Richland, Washington. · 
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E4.0 VENTiLA TION LlNES/BUJLDINGS 

:Drawing Il~2-35835, 1970, Ventilation I'lanand Details Tanks: 105-SX, 107-:SX,106~sx, 109-
. · SX, 110-S!(, 111-SX, 114-SX, Rev .. 3, Vitro Hanford Engineering Services, Richland, 

Washington. 

Drawing H,2-35924, 1970, Ventilation Plan.and Details Tanks 102-TX, 105-TX, and 106-1X, 
Rev. 2, Vitro Hanford Engineering Services, Richland, Washington: 

Drawing H,2-:35979, 1971, Ventilation Plan and Details Tanks: 101-BY, 104-BY, 105-BX, 
106-BX, 110-BX, 111-BX, Rev. 3, .. Vitro Hanford Engineering Services, Richland, 
Washington. 

Drawing H-2-36291, 1971, Ventilation Plan and Details Tanks: TK~JOSBX, TK-112i3, TK-103B, 
TK-106B, TK-108B, TK-109B, TK-112B, Rev. 2, Vitro Hanford Engineering Services, 
Richland, Washington. · · · · 

Drawing H-2-57307, 1960, Ventilation .System !tan Room Modifications: 241-A-431, General 
Electric, Richland, W ashingtop.. · 

. Drawing H-:2-62991, 1968, Ventilation Plan and Details, Atlantic Richfield Hanford Company, 
Richland, W aslungton. · · · 

Drawing H-14-,020108, 2000, Ventilatio~ Tank Primary System (VTP) O&M System P&ID, 
Rev. 3, Lockheed Martin Hanford Corporation, Richland, Washington. 

. . 

Drawing H-14-020113, 2000; Ventilation Tank Primary System (VI'P) O&M System P&ID, 
Rev. 2; Lockheed Martin Hanford Corporation, Richland, Washington . . 

Drawing H-14-020134, l99S,,Ventilation TankPrimary System (VI'P) 0&M System P&ID, 
· Rev. 3, Lockheed Ma,rtin Hanford Corporation, Richland, Washington. 

HNF-SD-WM-SAR-067, 1999, Tank Waste Remediation System Final Safety Analysis Reporl, . 
Rev. 1, Fluor Hanford, lnc., Richland, Washington. · . 

RPP-6637, 2000, Hazard Evaluation for AX..JX & ITSJ & 241-SX-401 & 241-SX-402 & 
241-C-801 & 241-A-431, CH2MHILL Hanford Group, Inc., Richland, Washington; 

. . 

WliC-SD-WM-ES-291, 1994, Tank Farm Stack Sampling System Configuration And Efficiency 
Study, Westinghouse Hanford Corporation; Richland, Washington. . . 
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E5.O VAULTS · 

Drawing H-2-40199, -1950. Structural Concrete Plans and Details-Process Vault: 244tlR, 
Rev, 2~ General Electric, Richland, Washington. 

Drawing H-2-42485, 1951, Structural Concrete Pians & Detai1s-Process Tank Vault: 
244-BXR, Rev. 3; General Electric, Richland, Washington. · 

DrawingH-2-71656, 1980, Piping Plan (Ifld, Details BXR Vault Isolation, Vitro Engineering 
Corporation, Richland, W ashmgton. 

Drawing H-2-71662, 1980, Piping Plan TXR Vauli Isolation, Vitro Engineering Corporation, 
Richland, Washington. 

ORP-08, 2001, FY 2001 .,_ 2006 Perfonnance Based Incentive, U.S. Department of Energy, 
Office of River Protection, Richland; Washington. 

RPP-5635, 2000, 244-AR Vault Int~rim Stabilization Project Plan, CH2M HILL Hanford Group 
Inc., Richland, Washington. · 

RPP-:6029, 2000, 244-CR Vault Interim Stabilization Project Plan, CH2M HilL Hanford Group, 
Inc., .Richland, Washington. 

RPP..:9645, 2002, Draft: Single-Shell Tank System Surveillance aiid Monitoring Program, Rev. 0, 
CH2M HILL.Hanford Group, Inc .• Richland; Washington:. 

Waste Information Data System: www.bhi-erc.com/projects/p m/eis/wids/wids.htm 

E6.0 EVAPORATORS 

FDH-9750785, 1997, AsLow as Reasonably Achievable Based Work Plan for the 242-T 
Evaporator Facility, Parsons Infrastructure & Technology Group, hie., Richland, 
Washington. 

HNF-2503, 1998, Authorizatio'TJ, Basis Status Report [Miscellaneous TWRS Facilities and Tanks 
and Components], Rev. 0, Duke Engineering and Services Hanford, Richland, 
w ashington . . 

ORP-08, 2001, FY 2001 ~ 2006 Performance Ba.sed lnceritive, U.S. Department of Energy, 
Office of River Protection, Richland, Washington. · 

RPP-4780, 2000, Calculation Notes for the 242-T Evaporator, CH2M lilLL Hanford Gtoup, 
Inc., Richland, Washington . . 

RPP-6075, 2000, Control Decision for 242-T Evaporator, CH2M HILL Hanford Group, Inc., 
Richland, W asbington. 
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RPP'"6599, 2000, Hazard Evaluation for 242-S Evaporator "Hot Side" , CH2M IIlLL Hanford 
· Group, Inc., Richland, Washington. · 

SD-IiS-SAR-009, 1983, 242-T Evaporator Facility Shutdown/Standby to Conditioh V ~afety 
Anal,ysis Reporl, Rockwell Hanford Operations, Richland, Washington. 

SD-WM-SSP-002, 1988, 242-S Facility Shutdown/Standby Plan, Westinghouse Hanford 
Conipariy, Rlchland, Washington. 

TWR-4352, 1999, Annual Facility Source Term report-242-T Evaporator, Lockhee_d Martin 
•Hanford Corporation, Richland, Washingtop.. 

E7.0 CONDENSER SHIELD BUILDINGS 
. . . . 

· RPP-6637, 2000, Hazard Evaluation for AX>-IX & ITSl & 24-i-SX-401 & 241-SX-402 & 241-C-
801 & 241~A431~ CH2M I::IILL Hanford Group, Inc;, Richland, Washington. 

ES.O SINGLE-SHELL TANKS 

· HNF-EP-01.82, 2002, Waste Tank SummaryReport for Month Ending February 28, 2002, 
Rev. 167, CH2M HILL Group, Inc., Richland, W ~hington. 
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