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1 324 BUILDING RADIOCHEMICAL ENGINEERING CE LS, HIGH-LEVEL VAULT, 
2 LOW-LEVEL VAULT, AND ASSOCIATED ARE S CLOSURE PLAN 
3 
4 
5 FOREWORD 
6 
7 
8 The Hanford Site is owned by the U.S. government and operated by t e U.S. Department of Energy, 
9 Richland Operations Office. Dangerous and mixed waste (containing oth radioactive and dangerous 

10 components) are produced and managed on the Hanford Site. The dangerous waste is regulated in 
11 accordance with the Resource Consel1!ation and Recovery Act of J 97iand the State of Washington 
12 Hazardous Waste Management Act of 1976 (as administered through t e Washington State Department of 
13 Ecology Dangerous Waste Regulations, Washington Administrative 

1

ode 173-303). The radioactive 
14 component of mixed waste is interpreted by the U.S . Department of E ergy to be regulated under the 
15 Atomic Energy Act of 19 54; the nonradioactive dangerous component f mixed waste is interpreted to be 
16 regulated under the Resource Conservation and Recovery Act of 1976 d Washington Administrative 
17 Code 173-303. 
18 
19 For purposes of the Resource Consel1!atlon and Recovery Act of 1976 nd the Washington State 
20 Department of Ecology Dangerous Waste Regulations, the Hanford Si e is considered to be a single 
21 facility. The single dangerous waste permit identification number iss!d to the Hanford Site by the 
22 U .S. Environmental Protection Agency and the Washington State Dep rtrnent of Ecology is 
23 U.S. Environmental Protection Agency/State Identification Number 7890008967, . 
24 
25 The areas within the 324 Building, covered by this closure plan, are n~1 covered by a Resource 
26 Conservation and Recovery Act of 1976Part A, Form 3, Dangerous ~fte Permit Application. However, 
27 the areas are being closed pursuant to the. requirements for Resource C nservation and Recovery Act of 
28 1976 closure for interim status treatment,. storage, and disposal (TSD) nits as documented in the Hanford 
29 Federal Facility Agreement and Consent Order (Ecology et al., 1996) s milestones (Milestones M-89-00 
30 and M-20-55). Information provided in this closure plan is current as , fMarch 2005 . 
31 
32 Previous submittals of this closure plan include the initial submittal ''3 4 Building REC and HL V Closure 
33 Plan," submitted in 1995 (PNL-10890), "The 324 Building Radiochem·cal Engineering Ce1ls and · 
34 High-Level Vault Closure Plan," revision O of this document, submittetl in 1997, and the 324 Building 
35 Radiochemical Engineering Cells, High-Level Vault, Low-Level Vault, r,nd Associated Areas Closure Plan 
36 (DOE/RL-96-73, Revision 1) submitted in March 1998 . On May 11 , 2 05, the U.S. Department of Energy, 
3 7 Richland Operations Office drafted and submitted revision 2 of the clo ure plan to the Washington State 
3 8 Department of Ecology. However, revision 2 was not approved. Inste~d of further revising revision 2, the 
39 U.S. Department of Energy, Richland Operations Office and the Wash' gton State Department of Ecology 
40 conducted workshops to resolve the outstanding issues with the closur plan application. The closure plan 
41 application was revised to reflect the language agreed to during the wo kshops held on July 28, August 3, 
42 and August 4, 2005 . This revised application is titled, 324 Building Ra iochemical Engineering Cells, 
43 High-Level Vault, Low-Level Vault, and Associated Areas Closure Pla (DOE/RL-96-73, Revision 3). 
44 
45 

iii 
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applicable or relevant and appropriate r uirement 
alternative treatment standards 

B-Cell Cleanout Project 
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U.S . D~artment of Energy 
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METRIC CONVERSION CHAR 

Into metric units Out of metric units 

If you know Multiolvby To get If you know Multiolv by To get 
Len2tb Lenftb 

inches 25 ,40 millimeters millimeters 0.03937 inches 
incbes 

.. 
2.54 cenfiineters centimeters 0.393701 inches 

feet 0.3048 mett;rs meters 3.28084 feet 
yards 0.9144 .metc;rs meters 1.0936 vards 
miles (statute) 1.60934 kilometers kilometers 0.62]37 miles (statute) 

Area Area 
square inc.hes 6.4516 square square 0. 155 square inches 

centimeters centimeters 
square feet 0.09290304 SQuare meters square meters l 0.7639 square feet 
square yards 0.8361274 SQUare meters square meters 1.19599 square vards 
square miles 2.59 square square 0.386102 square miles 

kilometers kilometers 
acres 0.404687 hect·nes hectares 2.47104 acres 

Mass (weh?ht) Mass (wei2ht) 
ounces (avoir) 28.34952 Qra111S grams 0.035274 ounces (avoir) 
pounds 0.45359237 kilo1?rams kilograms 2.204623 pounds {avoir) 
tons (short) 0.9071847 tons (metric) tons (metric) 1.1023 tons (short) 

Volume Volume 
ounces 29 .57353 milliliters milliliters 0.033814 ounces 
(U.S., liauid) {U.S., liquid) 
quarts 0.9463529 liters liters l.0567 quarts 
(lJ .S., liauid) (U.S., liauid) 
gallons 3.7854 liters liters 0.26417 gallons 
(U .S., liouid) (U.S. liquid) 
cubic feet 0.02831685 cubic meters cubic meters 35.3147 cubic feet 
cubic yards 0.7645549 cubic meters cubic meters 1.308 cubic yards 

Temperature Temperature 
Fahrenheit subtract 32 Celsius Celsius multiply by Fahrenheit 

then 9/Sths, then 
multiply by add 32 
5/9ths 

Energy Energy 
kilowatt hour 3,412 Bri tish thermal British thermal 0.000293 kilowatt hour 

tmit unit 
kilowatt 0.94782 British thennal British thermal · 1.055 kilowatt 

tmit per second unit per second 
. . . -·- .. Force/Pressure ·· · ... .. . . .. . . Forc·e!Pressure · .. 

pounds (force) 6.894757 kilopasca!s kilopascals 0.14504 pounds per 
per square inch square inch 

Source: Engineering Unit Conversions, M. R'. Lindeburg, PE., Tl 
. p,vioo1 

,rird Ed., 1993, hofessional 
Publications, Inc., Belmont, California. 
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1.0 INTRODUCTION AND OVE VlEW 

Th, Hanford Site, located adjacent to and north ofRfohland, Washingtl is operated by the 
U.S. Department of Energy, Richland Operations Office (RL) (Figure 1f I). The 324 Building is located in 

4 the 300 Area of the Hanford Site (Figure 1-2). The 324 Building was·!nstructed in the 1960s to support 
S materials and chemical process research and development activities ran ·ng from 1aboratory/oench-scale 
6 ... studies to full cmgi.neering-scale pilot plant demonstrations. In the mid~ 990s, it was determined that 
7 dangerous waste and waste residues were being stored for greater than O days in the 324 Building i Radiochemical Engineering Cells {REq and the High-Level Vault/Lo, -Level Vault (HLV/LLV) tanks. 

10 Through the Hanford Federal Facility Agreement and Consent Order qn-Party Agreement) 
11 Milestone M-89 (Ecology, et al., 1996), agreement vras reached to clos;:1:he nonpcnnitted RCRA unit in 
12 the 324 Building. This closure plan, m.111aged under TP A Milestone M-20-5 5, addresses the identified 
13 building areas targeted by the Tri-Party Agreement and provides connni~ments to achieve the highest 
14 degree of compliance practicable, gjven the special technical di.fficultie~ of managing mixed waste that 
15 conta:ins high-activity radioactive materials and the physical limitation~fworking remotely in the areas 
16 within the subject closure unit. Tri-Party Agreement Milestone M-09 3 was established in April 2002 
I 7 and requires complete disposition ofthd24 Building, as addressed in apter 1.0, Section 1.3.2 of this 

:0: cThl~UTel plan. 1 · d' 'd d · · l Ch 1 O "d th l · d · h ' · 1 2 1s c osure pan 1s 1vt e into mne c 1apters. apter . proVI es f mtro uctlon, 1stonca 
21 perspective, 324 Buildlng history and current mission, and the rcgulat~ basis and strategy for managing 
22 the closure unit, with Sectionl.3.2 addressing compliance agreements. Chapters 2.0, 3.0, 4.0, and 5.0 

discuss the detailed faci1ity description, process infonnation, waste chjcteristics, and groundwater · 23 
24 
25 
26 
27 
28 
29 
30 
31 

monitoring, respectively. Chapter 6.0 deals with the closure strategy an performance standard, including 
the closure activities for the B-Cell. D-Cell, HL V, LL V, piping and mis.I ellaneous associated building . 
areas. Chapter 7.0 addresses the closure activities identified in Chapter 6.0, and also adds information on 
closure activities for the soil directly beneath the unit, regulated materia removed during closure, and the 
schedule for closure. Chapter 8.0 provides surveillance, monitoring an postclosure infonnation and 
Chapter 9.0 provides a list of reference!: used throughout the document. 

32 1.1 HANFORD SITE AND 300 AREA OVERVIEW 

33 The Hanford Site lies within the semi.arid Pasco Basin of the Columbi Plateau in southeastern 
34 Washington State. The Hanford Site 0<:cupies an area of approximate 

1
1,450 square kilometers located 

35 adjacent to and north of Richland, Washington. The Hanford Site has restricted public access and provides 
36 a buffer for the smaller areas (including reactors, chemical separation f:~cilities, and special nuclear 
37 material facilities) onsite that rustorically o/ere used for production ofn clear materials and waste storage 
38 and disposal. About 6 percent ofthe land area has been disturbed and i actively used. One of the major 
3 9 operational areas includes the 300 Area, which is located just north of · ichland. The 300 Area covers 
40 4.3 square kilometers. The 324 Building lies within the boundary of th 300 Area. 
41 .. . -·-·· 
42 The Hanford Site is owned by the U.S. government and operated by th U.S. Department of Energy, 
43 Richland Operations Office (RL) in conjunctiqn with its contractors. e Hanford Site missions are to 
44 safely clean up and manage the site's legacy wastes, and to develop an deploy science and technology, as 

· ·· 45 .. noted in DOEi1IT-96-92, Hanford Strategic Plan. Dangerous waste an mixed waste (containing both ...... 
46 dangerous and radioactive components) a:re produced and managed on e Hanford Site. Waste 
4 7 components are regulated in accordancf: with the Resource Conservatio and Recovery Act of 1976 
48 (RCRA), The Hazardous and Solid Waste Amendments of 1984, and or the Stale of Washington 

2005-08-23 1-1 
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Hazardous Waste Management Act of 1976 (as administered through th Washington State Department of 
Ecology (Ecology) Dangerous Waste Regulations, Washington Admini~ative Code (WAC) 173-303; or 
the Atomic Energy Act of 1954). Throughout this closure plan, 'mixed Waste' refers to waste containing 
both dangerous and radioactive components. Radioactive waste and the radioactive component ofmbced 
waste are interpreted by the U.S. Department of Energy to be regulated der the Atomic Energy Act of 
J 954; dangerous waste and the nonradioactive dangerous waste compon t of mixed waste are interpreted 
to be regulated under the RCRA and WAC 173-303. 

For the pwposes of RCRA, the Hanford Site is considered a single facff, encompassing a number of 
waste management units. The U.S. Envfronmental Protection Agency ( A) and Ecology have issued a 
single dangeTous waste permit identification number (EPA/State ldentifi tion Number W A890008967) to 
the Hanford Site. All waste management activities carried out under the assigned identification number are 
considered to be 'onsite' as defined in WAC 173-303. 

16 1.2 324 BUILDING 

17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

A history and description of the buildini( are provided in the followings ctions. 

1.2.1 324 Building Description 

The 324 Building is a substantial concrete and steel structure. The 324 uilding is divided into four 
integrated-but-separate primary work arnas: the Engineering Developmr,t Laboratory- I 02 
(no~ioa_ctive) o: ED~-102, the Engineering De~elopment La?orato~~146 (radioactiv~)_or EDL-_1_4?, ~e 
rad1ochem1cal engmeenng cells (REC), and the Shielded Matenals Fac1 1ty (SMF). Additional facihues m 
the 324 Building include development laboratories, maintenance shops, d service areas. Within the 
324 Building are controlled experimentation areas referred to as 'hot-ce~ls' with radiation shielding · 
provided by thick concrete walls. To protect against releases of radioac~ve material from the hot cells to 
the environment, integral metal liners with sumps (i.e., without drains) 'tere installed in the cells and tank 
vaults. Confinement of radioactive particulate matter within the shielded cells· is provided by a directed air 
flow through high-efficiency particulate air (HEPA) filter ventilation tem (Chapter 2.0 provides a 
detailed facility description). 

1.2.2 324 Bullcling History 

The 324 Building (and associated support facilities), known as the Wast Technology Engineering 
Laboratory (WTEL), was constructed from 1964 to 1966 in the300 Are (Figure 1-2). Based on 
photographs and a report on unconfined underground radioactive waste the 300 Area (Paas 1955) the 
324 Building was constructed over a site: that was used for burying dry lbw-level waste beginning in 1943 
(Figure 1-3). Tota1 activity of buried material was not reported. Before r onstruction of new facilities in 

40 this area in late 1951, the buried material was moved to a location appro imately 200 meters to the north of 
41 _ the previous burial ground. . ... . .. . . . .. . . . - . . . . . 
42 
43 The 324 Building was designed and constructed to allow for a high de~ee of versatility in completing 
44 complex and varied experimentation on highly radioactive wastes to ddelop approaches for waste 
45 treatment and storage activities. The 324 Building was designed·as a sf g!e integrated facility for orderfy 
46 progression of nonradioactive and/or radioactive development studies fr m laboratory or bench-scale to 
4 7 full engineering-scale pilot plant demom,trations. The facility houses ra iochemicaJ and radio metallurgical 

hot cells and laboratories. The facility supported several RL related ini atives for highly radioactive 48 
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l chemical processing and metallurgical engineering studies. As a result o residues and internal faci lity 
2 spills during the conduct of these activities, the facility contains areas wi significant fixed and dispersible 
3 mixed waste contamination. 
4 
5 In November 1996, the 324 Building wa;S transferred from the Pacific N'thwest National Laboratory 
6 (PNNL) to Fluor Hanford (FH), to begin the transition from its historic programmatic mission of waste 
7 technology research to a deactivation and ~abilization mission. Nonradir ctive and radioactive waste 
8 treatability studies ongoing at the .time of transition were completed wifrlf the initial phase of deactivation. 
9 These activities were conducted by PNNL under a tenant-landlord agree ent with BWHC in the cold side 

10 (nonradioactive) laboratories, in the 324 Building C-CeUand in EDL-14 . 
11 
12 
13 1.3 CLOSURE REQUIREMENT filSTORY 
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15 
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17 
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Closure requirement history is described in two parts: closure regulatory basis and compliance agreements, 

1.3.1 Oosure R~ulatory Basis 

In April 1993, Ecology and the EPA were notified that RL had determin that the REC B-Cell and the 
high-level vault (HL V) within the 324 Building were being used to man ge or store mixed waste 
(DOE-RL, 1997). This unit was not pennittecl under RCRA; therefore, ese activities were not in 
compliance with RCRA regulations. 

In January 1995, Ecology conducted a Dangerous Waste Compliance In5Ection of the 324 Building 
(Ecology. 1995a). The inspection includled·the nonpermitted 'storage facility' contlrining mixed waste. The 
inspection was required to support resolution of a dispute resulting from [!1' A negotiations. The goals of 
the inspection included: (1) documenting the current regulatory compliarr status of 324 Building using a 
.checklist inspection technique, (2) docurnenting the permit status by assessing all potentially applicable 
Hanford Site permit applications, (3) establishing when RllPNNL fim ~ecame aware of their compliance 
deficiency and documented actions taken to notify Ecology or the EPA ar,d to correct or mitigate the 
deficiencies, and ( 4) aJJowing EPA an opportunity to obtain infonnation itO support the dispute resolution 
and to gather information to support potc:ntial joint compliance actions t may require EP A's regulatory 
authority over the Land Disposal Restriction (LDR) regulations (40 CF 268). 

Negotiations for resolution of the noncompliant RCRA issues were cond cted among Ecology, EPA, and 
RL using the Tri-Party Agreement dispute resolution process. On Februpry 7, 1995, the Tri-Party 
Agreement Dispute Resolution Committee agreed to the following: (1) :ipcology would issue a Voluntary 
Compliance Jetter (Ecology, 1995b), to document the areas ofnoncomp~ancc associated with the 
324 Building REC and m., V and (2) RL, Ecology, and PNNL would netti.ate Tri-Party Agreement 
rmlestones to close the noncompliant TSD Unit. It was agreed that the · -Party Agreement milestones 
would be sufficient to satisfy regulatory enforcement for the areas of no compliance. 

The 1995 Voluntary Compliance letter (Ecology, 1995b) noted the folio ing 1/iolations: 

, Failure to ship waste offsite within 90 days of accumulating 208 lite s or more 

, Failure to store mixed waste in containers· or tanks per WAC 173-30 ~200( l)(b)° 

• Failure to meet tank requirements per WAC 173-303-640(2) and (6) 
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1 • Failure to app1y for interim status and failure to meet interim status facility standards per 
2 WAC 173-303-400 
3 
4 • Failure to prepare LOR notifications for shipments of mixed waste ffsite per WAC l 73-303-140(2)(a) 
5 and 40CFR268.7(aXI). 
6 
7 • With Ecology's approval, RL and PNNL initiated efforts to operate the 324 Building REC and HL Vin 
8 compliance with interim status RCRA standards and to clean out th REC. 
9 

10 
11 1.3.2 Compliance Agreements 
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Because ofradiation, storage, and shipment concerns, it would not be ssible to immediately remove the 
mixed waste material from the units. Radiation levels within these uni are estimated to range between 
1 R/hr to> 106 R/hr. Ecology and RL a.greed that PNNL would contin e managing the waste in the REC 
and HL Vin a manner appropriate for the radiological risks posed by th waste. 

Based on the nonpennitted activities and the special radiological consi erations, the following Tri-Party 
Agreement Milestones signed July 28, 1995 (Appendix lA) were estab ished to address these issues and 
complete closure of the nonpermitted mixed waste units· in the 324 Bui~(iing REC and fil., V: . . 

• Milestone M-89-01 identified the HLV tanks that contained liquid ~ed waste·as tanks 104,105,107, 
and-directed RL to remove the mixed waste, flush, and drain these lanks. This milestone was · 
completed in October 1996. · 

• Milestone M-89-02, completed in March 200 l, required removal o · B-Cell mixed waste and excess 
equipment. Actions required under this milestone were incorpora into Chapter 7:0. 

• · Milestone M:89-03 required compliance with interim status facili standards for the nonpennitted 
324 Building areas. Because of th(: high radiation fields associated with mixed waste stored in the 
REC and HL V, alternative compliance measures for some interim atus requirements were employed. 
This milestone was completed in March 1995. 

• Milestone M-89-04 required RL to identify mixed waste managem1nt alternatives. This milestone was 
completed in June 1995. 

• Milestone M-20-55 required the submittal of a closure plan for the freviously identified unpermitted 
TSD unit in the 324 Buildmg. This milestone was satisfied w1th thf initial submittal of this closure 
plan to Ecology in D_ecember l 995. The closure plan subsequently r._as modified and resubmitted in 
May 1997. Revision l of the closure plan was submitted in March 11998 to resolve comments and 
issues with the initial and subseque:nt closure plan, to reflect the ch nge in building mission and 
management, and to provide better integration of closure activities ith building stabilization and 
decontamination activities and wit11 the Comprehensive Environme ta[ Response, Compensation and 
Lz'ability Act (CERCLA) of 1980 remedial actions for the 3 00 Area . perable uriits. Eco fogy approved . . . . . . 
Revision 1 of the closure plan in S6ptembe_r 1998, 

Meetings were held during 1996, among all the partie,s involved, that re lted in the January 1997 .. . 
S~mmary of Agreements Reached During the Data Quality Obfectives~rocess: 324 Building (Ecology 
and DOE-RL 1997), This agreement defined the boundaries of the non ermined RCRA closure unit, 
those components requiring action and no action (refer to Figure 1.4, d Chapter 2.0, Section 2.1) and 
sampling and analysis information of rinsates from the HL V after comp etion of inventory removal. 
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Tri-Party Agreement Change Number M-89-98-03 was approved in No ember 1998 and changed the due 
date for Milestone M-89--02 from May 31, 1999 to November 30, 2000. 

Tri-Party Agreement Change Number M-89-99-01 was approved in Au · st 1999 and established the due 
date for Milestone M-89-00 as October 31, 2005. The scope of Milesto e M-89-00 is to complete closure 
of non-permitted mixed waste units in the 324 Building as described in is closure plan. 

Tri-Party Agreement Change Number M-094-0 1-01 was approved in A ril 2002 and established the 
M-094 Series Milestones and provided the overall framework for dispo ition of 300 Area facilities. 
Milestones M-094-02 and M-094--03 w,!Te established by Change Num er M-094-01-01 and are described 
below. 

Tri-Party Agreement Milestone M-094-02 was defined in Change Num er M-094-01...()1 as: "Submit an 
amendment to the existing 324 Bmlding REC/HL V Closure Plan, DOE -96-73, Rev. 1, for Ecology 
review and approval. The amendment 11hall change the existing closure path from clean closure 10 a path 
where the high-risk materials and wastes are removed from the facility ~llowed by complete disposition." 
The amendment to the closure plan was submitted to Ecology in July 2902 and was approved by Ecology 
in December 2002 (Ecology, 2002). This Revision 2 to the closure pt4 incorporates the amendment 
change in closure path and closure standard to "removal" instead of clef 'closure. The closure 
performance standard is changed ~o complete remo~al of each compon:r,t re~ui~g closu:e. 1:able 6-1 in 
Chapter 6 reflects the removal actions for each applicable area of tho 3~ Bulldmg. Modification of the 
performance standard of individual components is changed from clean ~losure in accordance with the . 
Debris Ru.le "clean debris surface" to '':removal". Removal and disposallofthese components will be 
coordinated with overall disposition of the facility llllder CERCLA. j dangerous waste materials will 
be managed in accordance with WAC 173~303--610(5). All other waste will be managed in a.ccordartce 
with applicable removal action documents. 

Milestone M-094--03 requires the complete disposition of the 324 Building by September 30, 20 l 0. . 
Completion of facility disposition is defined in Change Number M-094t01-01 as the_ completion of 
deactivation, decontamination, and decommissioning, and obtaining ERE and/or Ecology approval of the 
appropriate project closeout records. Complete facility disposition will performed in parallel with the . 
removal and closure oftbe mixed waste units in the 324 Building. Clo ure of the Milestone M-89-00 
mixed waste units in the 324 Building as described in the closure plan ill be performed in parallel with 
the complete disposition of the 324 Building under M-094-03. Closure activities will be conducted and 
certified in accordance with the approv1:d closure plan. 

39 1.4 324 BUILDING DEACTIVATIO_N 

40 
41 
42 

While specified areas (Chapter 2.0, Section 2.2) of the 324 Building ar • undergoing closure, 1he entire 
building will be undergoing deactivation and complete disposition. Th • closure performance standard of 
complete removal for the mixed waste units will be accomplished in p Ile\ with removing the 

43 . 324 Building. The endpoint(s) for deactivation, decommissioning, and emolition oflhe -324 Building wm 
44 be complete removal of the 324 Building. The purpose of the 324 Buil ing deactivation activities is to 
45 accomplish safe and cost~ffective deactivation using innovative techni ues that mitigate facility risk to 

low-cost, stable conditions requiring minimal surveillance and maintcn n~. Facility deactivation activities 46 
47 
48 
49 
50 

-- . .. . . ... . . •... .• . .. - • . . . .. .• .... . . .. · I·· . . . - ... •· · . . . 
will be j,eifonned to prepare the facility for demolition. Deactivation aftivities will include removal of 
equipment and material as addressed by the closure plan and facility difosition planning. Facility 
disposition baseline planning will be performed in support of the Tri•P-rr Agreement M--094 series 
milestones, as appropr:iate, based on applicable Hanford contract and w rk scope. Completion of facility 
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disposition is defined by TP A Change Number M-094-0l-01 as the co pletion of deactivation, 
decontamination, and decommissioning (including demolition), and ineluding obtaining EPA and/or 
Ecology approval of the appropriate project closeout documents. Faci1 ty disposition activities therefore 
will include deactivation, dec9ntantlnation, decommissioning, demoliti n, and closure activities, including 
obtaining regulatory approvals of closeout documentation. Closure of e 324 mixed waste units wiJl be 
documented and approved as required by the closure plan. Facility S eilll!Dce and Maintenance (S&M) 
activities will be performed as necessary to maintain compliance with gulatory requirements, closure plan 

. requirements, and facility safety basis requirements. Facility S&M activities will be perfonned as 
applicable during the various phases of deactivation and disposition, and during applicable transition 
periods during the overall disposition amd closure process. 

Facility deactivation removes, reduces, and/or stabilizes dangerous w te and mixed waste within the 
324 Building. Completing these activities reduces po1ential hazards to personnel, the public, and the 
environment and allows for a reduced level of surveillance, 

In November 1996, planning began for deactivating the 324 Building. The objective of the deactivation 
planning was to identify the activities needed to establish a passively fe, environmc:ntally secure 
configuration and ensure that the configuration could be retained after ~eactivation. This effort culminated 
in ~he 32.4/327 Project Management Plan for the 32413~7 r:acilities StfbiliuJlion Proje.ct (HNF-IP~1?89). 
Tins pro3ect management plan (PMP) presents the deactivation approa{,h to be used for the two fae1ht1es 
and the supporting cost, schedule, and scope baselines. The PMP was repared based on lessons learned 
from previous deactivation project PMP and with guidance provided i DOE Order 4700.1, Project 
Management System, and the Tri-Party Agreement, Section 8.0, "Facil ty Decommissioning Process." 

Key technfoal objeetive. fo, the 324 Bu;Jding Deactivation actMtles t as follows, 

• Closure activities will be completed to meet Tri-Party Agreement • ommitments (Chapter 2.0, 
Section 2.2). 

• Facility configuration will be established such that active systems e not required for safety and 
environmental confinement. 

• Deactivation activities will be performed in a way that will be confistent with the categorization of a 
radiological facility per the criteria and guidelines provided in DO -STD-1027, "Hazard 
Categorization and Accident Analysis Techniques for Complian with DOE Order 5480.23, Nuclear 
Safety Analysis Reports." 

39 1.5 CLOSURE PLAN AND DKACTIV ATION INTEG 

40 
41 
42 
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44 
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This closure plan is for an unpennitted RCRA unit, and as such, will ot be incorporated into the Hanford 
Site RCRA Permit (Ecology 1994). Management of closure will be b sed on agreements made between 
the RL and Ecology, as described in this closure plan and documentedj in the Administrative Record. The 
closure driver for the 324 Building mixed waste units is the Tri-Party f-greement Milestone M-20-55 and 
M-89. General requirements for RCRA closw-e are discussed in the Tp-Party Agreement. These 
requirements (Section 5.3 of the Tri-Party Agreement) state that ' all f eatrnent, storage and/or disposal] 
TSD units that undergo closure, irrespective ofpennit status, shall be losed Pl!Tsuant to the auth_orize,d . 

·· State Dangerous Waste Program in accordance with WAC 173~303-6 0. The driver for complete 
·disposition of the 324 Building is Milestone M-094-03, which will be erformed in parallel with closure of 
the M-89-00 mixed waste units. 
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1. Previous submittals of this closure p Ian include the initial submittal " 24 Building REC and HL V Closure 
2 Plan," submitted in 1995 (PNL-10890), "The 324 Building Radiochl'cal engineering Cells and 
3 High-Level Vault Closure Plan," Revision 0, submitted in 1997, and e 324 Building Radiochemical 
4 Engineering Cells, High-Level Vault, Low-Level Vault, and Associate . Are.is Closure Plan 
~ (DOE/Rl-96-73, Revision 1) submitt,ed in March 1998. · . I · 
7 The purpose of the March 1998 closure plan revision was to lay out a ,ath forward for closure of the 
8 - nonperrnitted TSD identified areas within the 324 Building. These areas are discussed in Chapter 2.0, 
9 Section 2.1. As a part of the overall 324 Building deactivation and coboliance agreement activities, there 

10 currently are ongoing and planned projects, including activities associ~t ed with: (1) waste removal under 
11 the M-89 Tri-Party Agreement Milestcme, (2) completion of activities tp meet closure requirements 
12 (3) removal of residual radioactive contamination, waste, and equipment, ( 4) deactivation project as 
13 defined in the project management plan (HNF-IP-1289), and (5) comp etion of activities to meet building 
14 endpoint criteria 
15 
16 The strategy for 3 24 Building c1eanout and ultimate closure of those ar as covered by this closure plan 
17 (Chapter 2.0, Section 2.2) includes the coordination of'the facility deac 'vation activities and the final 
18 closure of the areas and equipment (and associated piping/systems) wit in the closure boundary, The 
! 9 deactivation activities descnoed below are provided for infonnation on y, This is depicted in figure 1-4 
20 and described by the following: 
21 
22 • Research and Development Activities -This item (shown -in Figur 1-4) was the previous mission of 
23 the facility managed by PNNL. 
24 
25 · • Building Deactivation.:.. The 324 Building deactivation activities ( own in Figure l-4) covers !he 
26 deactivation and minimum safe activities within the 324 Building d adjacent buildings, In addition, 
27 subprojects arc perfonning closure activities in response to existing Tri-Party Agreement Milestones 
28 (B-Cell cleanout and the ID., V /LL V tank closures). Deactivation activities will remove and/or reduce 
29 human health and environmental hazards associated with the 324 B ']ding. _ 
30 
31 
32 
33 
34 
35 
36 
37 
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41 
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• · Deactivation activities have been managed through several subproj cts (Figure 1-4) based on areas and 
facility systems. These projects include 324 Minimum Safe, B-Cell Cleanout Project, Cesium 
Removal Project, A-Cell Cleanout Project, Radiochemical Enginee ·ng Complex Deactivation, 
Shielded Material Facility Deactivation, 324 Laboratory and Exp~tal Area Deactivation, 
324 Heating, Ventilation, and Air C_onditioning (HV AC), 324 Waste Streams and Utilities, and 
various nonnuclear support areas. As addressed in section 1.4 of~ closure plan, facility deactivation 
activities will be perfonned to prepare the facility for demolition. D~activation activities will include 
removal of equipment and material as addressed by the closure plan and facility disposition planning. 

· Facility disposition baseline planning will be performed in support fthe Tri-Party Agreement M-094 
series milestones, as appropriate, based on applicable Hanford con:1,1ct and work. scope. As reqi.Jired 
by M-094 requirements, facility disposition activities will include dtctivation, decontamination, 
decorrumssioning, demolition, and closure actiVities, including obtai ing regulatory approvals of 
closeout documentation. Closure of the 324 mi.;,(ed waste units will e documented and approved as 

-required by the closure plan: Facility Surveillance and Maintenance1 S&M) activities will be · · 
performed as applicable during the various ·phases of facility deactiv tion and disposition necessary to 
maintain compliance with regulatory requirements, closure plan reg iremcnts, and facility safety basis 
_requ~e~nts . 

The following projects (as shown in Figure 1-4), when completed, will eet the mission requirements and 
objectives described in Section I .4, including the physical and adminis tive closure of the 
REC/HL V/LL V and associated areas: 

2005-08-23 1-7 



.Page 24 o f 2 95 of l:ll'.01225050 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 .. 

44 
45 
46 
47 
48 
49 
so 

DOE/RL-96-73, Rev. 3 
08/2005 

• Residual Contamination/Waste/Equipment Removal - Efforts are nder way to clean out both 
regulated and nonregulated waste from the 324/327 Buildings ins pport of the mission objectives and 
for waste classified as "Special Case Waste" under Tri-Party Agre ent M-92. 

• Waste Removal Under Milestone M-89 (M-89-00,01,02) -- Efforts are under way to clean out both 
regulated and nonregulated waste from the 324 Building in suppo of the. mission objectives and the 
Tri-Party Agreement Milestones involving areas within the closure unit boundary 
(TPA-M-89-00,01,02; refer to Chapter 3.0, Section 3_. 3 and Chapt 7,0), 

• Deactivation Endpoints -As addrnssed in section 1.4 of this clos• l plan, facility deactivation 
activities will be performed to prepare the facility for demolition. ~9 eactivation activities will include 
removal of ~quipment and material as addressed by the closure pl~ and facility disposition planning. 
As required by M~094 requirements, facility disposition activities 111 include deactivation, 
decontamination, decommissioning, demolition, and closure activit · es, _including obtaining regulatory 
approvals of closeout documentation. Facility Survei1lance and Ma ntenance_.(S&M) ~ctivities will be 
perform~ as applicable during the various phases of facility deacti ation and disposition necessary to 
maintain compliance with regulato1y requirements, closure plan req irements, and facility safety.basis 
requirements. 

• Closure Plan criteria - The closure plan criteria and closeout requir cnts are established in 
Chapters 6.0, 7 .0, and 8.0 of this cl,,sure plan. If closure plan activi ies are not completed in a manner · 

• • I 

that allows closeout/acceptance of closure criteria, additional activiI will be conducted following 
reevaluation. . · 

. . 

• Demonstrate no releases of dangerous waste to the environment -- e demonstration criteria is . . 
covered in Chap~ers 6.0 and 7.0. If this criteria is met, certification ctivfties will~ completed and the 
unit will be closed {Clean Closed). If clean closure cannot be demolhstrated, surveillance and . 
maintenance activities will be perfo1med consistent with criteria est lished in Chapter 8.(), 

1.6 ROLES AND RESPONSIBILITIES 

From 1965 until 1996, PNNLmanaged operations of the 324 .Building. November 1996, oversight 
responsibility for the 324 Building was transferred from PNNL to FR, th integrating contractor under !he 
Project Hanford Management Contract (.PHMC). Since November 1996 the building has been operated 
by BWHC, a major subcontractor to FH, responsible for facility transitio projects, and 'by F1I. 

.. 
· The management organization for the 324 closure aptivities represents a , arinership between three 
principle project organizations. The three project organizations and the' associated summary . 
responsibilities are described in the following paragraphs, 

• DOE-HO - HQ is primarily responsible for policy and budget decisi ns affecting the project. 
. Summiifyresponsibilitfes for ·the HQ project manager are as follows: . . . . .. . 

- Act as the point of contact for :matrixed HQ support organizations 

- Act as the final decision authority when project management team ecisionmaking deadlocks occur 

- Review project scope, cost and schedule objectives 
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2 
3 
4 
5 
6 
7 
g. 

- Act as the liaison for HQ organizations and establish proactive ommunication paths to enhance 

9 
10 
11 
12 
13 
14 
15 
16 
17 

• 

timely decisions 

- Keep HQ management infonnc:d of project status and obtain dI' ction as necessary. 

RL - The.RL Assistant Manager for the River Corridor has field re onsibility for the project. The 
assigned RL project manager is the project interface at RL for DOr ·HQ, FDH, and RL matrixed 
organizations. . 

The RL project manager's primary role is oversight rather than dail . management of the project. 
Matrixed support is provided to the RL project manager from the o er RL organizations. Summary 
responsibilities of the RL project manager are as follows: 

~ Provide project direction 

18 ~ Coordinate and approve overall project documentation and con 1 baselines 
19 
20 - Monitor and review project activities 
21 
22 - Ensure compliance with applicable DOE orders and regulatory 
23 
24 Provide policy guidance and dimction to FDH 
25 
26 - Maintain a proactive single point of contact for matrix support o anizations, federal and state 
27 regulatory agencies, and other 1:xtemal stakeholders 
28 
29 • Coordinate approval of project documentation in RL. 
30 
31 • FH -FH provides project integration across the Hanford Site. The eactivation & Decommissioning 
32 organization withm FH has responsibility for integration and porfo+.zice monitoring for the 
33 324 Building. The following are summary responsibilities for the oject manager: 
34 
35 - Proyjde integration interface with other onsite contractors to ens e project objectives are not 
36 jeopardized because of competing interests/needs 
37 
38 • Proyjde management guidance and direction 
39 
40 Monitor and review project activities and baselines (cost, schedu1 , scope) 
41 
42 - Coordinate approval of project documentation 
43 
44 Oversee worker health and safety programs • 
45 
46 - Facilitate resolution of policy issues 
47 
48 Develop iin integrated pfan to-accornp1ish the project ·objectives i a cost effective manner using 
49 demonstrated innovative technology where appropriate. 
50 
5 t - Define and administer-the techrric:al, cost, and schedule requireme ts 
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- Prepare safety analysis reports, environmental analyses, and re latory analyses and pennits needed 
for project implementation 

- Manage and control project baselines, as well as the timely iden ification and communication of real 
and potential problems · .. 

- Develop proposed corrective ac:tions 

• 'Implement corrective actions 

- Provide project status regarding established project baselines 

- Perfonn S&M and deactivation work 

- Establish and use an effective rnview process 

Establish and use an effective work control process 

SUMMARY 

22 All areas of the 324 Building were considered when defining the boun ry for the non permitted RCRA 
23 TSD closure unit (Ecology 1997). This closure plan only addresses TS activities that have occurred 
24 within the closure boundary. The closure plan outlines the path forwar , for closure of the mixed waste 
25 units for Milestone M-89-00. Based on Milestone· M-094~3. which riuires complete disposition of the 
26 324 Building, the path for closure and 1he performance standard has ch;mged to performing "removal" 
27 instead of clearring to meet the Debris Rule "clean debris surface" stan¥,a for clean closure . . c;:Iean . 
28 closure will be achieved by removing the mixed waste units in parallel rth facifity disposition and 
29 demolition activities. However, where clean closure is not possible, cl°F.ure surveillance and maintenance 
30 activities will be implemented according to Chapter 8.0 of this closure lan. · 
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2 The 324 Building was desi ed to provide office and laboratory space for scientific and engineering staff 
3 who conduct multi-disciplin research in areas of waste characterization and immobilization, waste 
4 remediation and cleanup dev lopment, biomass research, spent fuel characterization, tritium development, 
5 and cesium chloride encapsu ation. Because the 324 Building housed research and development activities, 
6 the work being conducted ch nged as programs were concluded and other programs started 
7 
8 
9 2.1 GENERAL FACI ITY Dl~SCRIPTION 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27· 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 - . 
42 
43 
44 
45 · 
46 
47 
48 

Construction of the 324 Bui! 'ng began in 1964 and was completed in 1965. The 324 Building is.a 
substantial concrete and steel tructure. The building has a partial basement and first, second, and partial 
third floors surrounding the reering hot cell complex. Accessible floor areas total 9,450 square 
meters, The foundation stru~ I . e is poured-in-place steel reinforced concrete, 

Typically life expectancy crii·a for construction and materials is 20 years, however this is a minimum · 
requirement which is consist tly exceeded, Although this time period has expired, and no robust 
non-destructive examination ta for the building structure and materials is available, it is believed that the 
structure and materials are so d. Daily surveillances of the visible areas would note visible defects or 
flaws in the structure or equip ent. . 

The roof of the facility is a p peted, i;lightly sloped steel deck covered with concrete, gravel finished, 
Class II, 20 year, built-up roo The roof is inspected at 5 '.year intervals. A major reroofing project was 
completed in late summer of 1995, and is expected to last 20 years. The last roof inspection was 
performed on August 29, 199 , and was found to meet requirements. 

The 324 Building and its c§oncnts are depicted in Figures 2.1 through 2-6. The 324 Building is 
di yjded into four, integrated-b t-separate primary work areas: EDL~ 101 and -102, the EDL-146, the RE_C, 
and the SMF. The total floor rea is about 6,164 square meters. Maximum overall building dimensions 
are: 62.5 x 71.6 x 13 .7-me j -high. The radiation shielding oftbe hot cell walls is provided by the thick 
concrete (1.37 meters normall'ensity; l.22 meters high-density), Both the REC and SMF cells provide 
protection from radiation sour ofup to 106 R/hr. 

' ' 

The EDL-10 1 and -102 rooms ave been used to perform bench-to-prototype scale engineering studies of 
waste immobilization processe with nonradioactive materials, depleted uranium, and thorium. EDL-101 
also was used to develop sodiu and iithium cleaning processes in support of development of the Fast 
Flux Test Facility. EDL-101 c nsists ofa single room (originally designed as a cold (i.e., nonradioactive) 
crafts shop to support activiti tin EDL--102). EDL-102 consists of 16 adjacent 15 x 6.7 x 3.5-meters-high 
modules with complete crane verage, and the EDL tank room. The modules were designed to allow 
combination into eight, two-st modules 6. 7-meters-high for large-scale studies. The tank room 
contained four small tanks, an was designed to allow preparation of feed materials for waste 
immobilization studies, .. . . . 

The EDL-146 (Figure 2-3) con ained unshielded or mildly shielded gloveboxes for studies with extremely 
toxic materials, tracer level fiss on products, and/or plutonium. Located within EDL-146 is the sampling 

· ri:io'rri (Room 145); which con ta ns SaIDflling equipment f'or the Ill, V and r.:.t Vtaii:ks. . . - ---·- .. 

The REC provided for studies 9f almost any type of chemical or mechanical process with radiation levels 
ofup to 106 R/hr. The REC co , ists of four operating cells SUJTOunding a common air lock cell. _The 
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airlock functions primarily as a transition zone and ventilation barrier for movement of shielded material 
between external areas and the four processing cells. The HEPA ventilation system is designed for · 
contamination confinement bf managing air flow from non-contaminated areas into increasingly more 
contaminated areas and the e · aust through double sets of HEPA filters 

All of the cells and the airloc · are equipped ~th overhead crane service, lead glass wi~dows that are oil 
filled to facilitate viewing, an , master-slave manipulators to aid remote operation and maintenance of 
in-cell equipment The maniRulators have a weight limit of about 11.3 kilograms at full extension but do 
not permit precise manipulati , n of mat(:rials or waste. In C-Cell and D-Cell, the manipulators linuted 
reach does not allow most of e floorto be accessed. In B-Cell and A-Cell, the manipulators do not reach 
to the floor. 

A-Cell is a 10-meter-high cell that was used most recently for storage and characterization of vitrified · 
waste in canisters. A-Cell w used .most recently to temporarily store 34 high heat and high radiation 
vitrified isotopic sources (ref1 to Chapter 3.0). · ·. _· 

B-Cell is a 10-meter-high cell fhat was used primarily to demonstrate several engineering scale prototypes 
of waste immobilization procef es (refor to Chapter 3.0). B-CeU contained process equipment designed 
and installed in rack configura ·ons. TI1e racks 'plugged' into the cell walls through specially designed 
penetrations. The plugs allow service connections to be made on the· 'cold' side of the cell in the service 
galleries surrounding the hot c 11s. 

The C- and D-Cells are shorte process cells, capable of handling equipment up to 3.35 meters high, and 
are operated entirely by direct iewing and master-slave manipulators with assistance from remotely 
operated overhead cranes. T ical pr0<;esses studied in these ce11s are dissolution and ·separation of fuel · 
element compounds by high-t I peratw:e gases or liquid sa1t melts, de'.-jacketing of fuel elements, remote· 
equipment development, and d ermination of physical properties of highly radioactive materials or 
equipment. 

The SMF includes the fabrication cell, 1he airlock cell, and the feed preparation cell Complete
containment of radioactive mat1 rials, alpha, beta, and gamma, are provided for remote research and 
fabrication studies on metallic nd ceramic fuel materials with radiation levels also on the order of 
I05R/hr. 

The cask handling area is the c ntral hub for control of radioactive material-movements within the 
regufated areas of the building. This an;a is centrally located adjacenno the REC and their operating 
galleries, the SMF cells and thef. galleries, EDL-146, and the regulated (manipulator repair) shop · 
(Room 14 7). A truckJock prov~des for shipping and receiving. Material transfers between the functional 
areas an: routed through the casr handling area. The cask handling area is serviced ·by a 2 7 .2-metric-ton, 
direct current-powered crane ef ·pped with an auxiliary hoist with a 4.5-metric-ton capacity. Facilities 
exist for load-in and load-out o large quantities of radioactive materials to any cell or to the shielded vault 
area through equipment in the cklock and cask handling areas . 

A wet storage basjn was central y .positioned in the cask handling .area for underwater storage of -
radioactive materials, fuel elements, and the unloading of fuel casks. Shielded transfer of bighly 
radioactive materials·from the et basin to either cell complex was provided by remotely operated, 
mechanical transfer conveyors. The wet basin has been decommissioned; filled with sand, and covered 
with concrete. · 
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Two shielded vaults (the HL y anp U.V), containing stainless steel tanks ranging from 1,700 liters to 
18,500 liters, were provided 1or temporary segregation and hold-up of radioactive liquid feedstocks for, or 
waste from, chemical process ng and/or cleaning operations in the hot cells. 

The four REC hot ce11s (A-ijC-11, B-Cell, C-Cell, and D-Cell) surround the REC airlock. cell, located at the 
junction of the T-shaped co lex. The two SMF hot cells are adjacent to the SMF airlock cell, located at 
the junction of the L-shaped op,plex. The airlocks function primarily as a transition zone and ventilation 
barrier for movement of radio ctive materials in shielded packages between the unshielded areas and the 
shielded hot cells. 

The remainder of the 324 Bui ding consists of offices, l1mchroom, change rooms, and ancillary laboratory 
spaces. These areas are used to provide administrative support, development laboratories, maintenance 

shops, ,md common fuoility 't"" and support~'"· · 

2.2 CLOSURE UNIT ,OUNDARY AGREEMENT 

The closure boundary was dev; loped using the data quality objective process to assess how much and what 
type of data are needed to allof' decisions on closure to be made. This section discusses the overall closure 
boundary and the agreements r,ade on the various components within the closure boundary (Table 2-1 ). 
Section 2.3 discusses in detail e as-is condition, relevant construction and operational data, and specific 
closure unit components. For omplet<mess and to ensure that all areas of the 324 Building were 
considered for closure requir ents detailed record searches and reviews were conducted. Section 2.3 
provides data on areas witrun e closure boundary. Other areas within the 324 Building are outside the 
scope of this closure plan. 

The closure unit boundary incl des all the cells in the REC and the REC airlock, the HL V, the pipe trench 
that contains piping interconne~ing the: ID... V tanks to the REC Cells, the LL V, the trucklock, the cask 
handling area, the sample roo~oom 14S), the EDL-146, and the galleries. Figures 2-2 through 2-S 
identify the closure unit boun L · es. 

Within this boundary, only the following portions require closure actions: (1) -the B-Cell; (2) two portions 
of the D-Cell, including the ad~orbed waste mineral oil container storage area and the FU. V liquid 
treatment process equipment; (f.) the airlock; (4) the pipe: trench; (5) HL V; (6) LLV; (7) HL V sample room 
(Room 145); (8) EDL-146; (9) llie operating galleries (including Room 18); and (10) the piping system. 
The strategy and activities requ red for closure of these portions of the 324 Building are.detailed in 
Chapters 6.0 and 7.0, respectively. Section 2.3 provides a general physical description of the portions of 
the 324 Building that are inclu, ed in th1~ closure boundary. 

Additionally, Ecology and RL ave agn:ed (Ecology and DOE-RL 1997) that the ventilation system is not . 
included in the closure and that the system will remain operational rmder Washington State Department of 
Health (WDOH) direction and mplia11ce requirements, as appropriate, until the ventilation system is no 
longer needed to support deacti .ation aud closure activities. The 324 Building deactivation PMP currently 
has draft endpoints established , shutdown the ventilation system. 

46 2.3 CLOSURE UNIT D SCRUTIONS 

47 The following sections provide detailed description of the portions oftbe 324 Building that are included 
48 in the closure boundary, provid construction and operational details, and identify the closure unit 
49 components. 
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The REC (Figures 2-1 througp 2-5 and 2-7) consists of four hot cells (A, B, C, and D), a central airlock, 
and a pipe trench. The cel!s alnd airloc:k are joined to fonn a T -shaped structure. D-Cell is located above 
the C-CeU on the south side. -Cell/D-Cell, the airlock, and the A-Cell form the top of the T-shape. 
B-Cell connects to the airlock to fonn the bottom of the T-shape. The waJls are constructed of 
1.2-meter-thick, high-density f ncrete or 1 .4-meter-thick, normal-density concrete. Tiris concrete is used 
as containment and radiation hielding. 

The hot cells in the REC com lex provide for process engineering and testing of highly radioactive 
materials. The airlock functior.5 primarily as a transition zone and ventilation barrier for the transfer of 
highly radioactive material in shielded ovorpacks between the unshielded cask hand1ing area and the four 
shielded hot cells. 

The larger A-Cell and B-Cell unction as general purpose processing cells and were operated using remote 
equipment from the operating galleries. A semf-remote maintenance technique grouped process equipment 
into racks that 'plug'·into the dell walls, and allow access to service connections on the 'cold' side for 
contact maintroance. Certain in-cell it1:ms are remotely operated and maintained using direct viewing 
through lead glass-oil filled wihdows supplemented by closed-circuit television and manipulators. Process 
connections also are made on te 'cold' side in a shielded pipe trench by semi-remote means. Process 
connections included general 9rrvices such as electrical, compressed air, instrumentation, etc., and piping 
ccnnections to the HL V and LL V tznks. As mentioned previously, these tanks held process feed solutions, 
interim product, and process Jaste ·solutions. . 

Operations in the REC are pe !Ormed r1m10tely, so that remote experiments could be perfonned in-cell. 
Each cell is equipped with remote/mechanical manipulators; remotely operated cranes; remote viewing 
equipment; and 1.2-meter-thic leaded glass viewing windows filled with mineral oil, which acts as an 
optical clarifier, 

The remote viewing system co~sists of a portable video camera equipped with a zoom lens and the ability 
to record video images. The clf1era system is hardened for high radiation environment. Cameras in some 
areas can also provide color images. TI1e video coverage and camera movement in the cells are 
accomplished using the overh Id crane;; located in the ce!ls. 

36 2.3.1.1 A-Cell Description 

37 
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REC A-Cell (Room 136) is Joe ted adjacent to and north of the REC airlock (Room 135). Access into 
A-Cell is through ·a swinging s ield door located in the airlock on the north wall. Penetrations into A-Cell 
include ventilation ducts, maniJ:lulator sleeves, and electrical cables. Two leaded-glass, oil-filled shielding 
windows provide visual access tto the cell. Associated with each window is a pair of remote/mechanical 
manipulators that provide remo e handling access into the A-Cell. The cell has a 9.1-metric-ton 
remote-operated bridge crane... . . . . . . . .. . · - . . - · · . . . . ... 

A-Cell (Figures 2-3 and 2-7) is .8 mett:rs long, 6.4 meters wide, and l 0 meters high. The floor of the cell 

is lo:ated -~'..~e,:~d~-fltli~oflr .!~~~IJ.Th_e ~o
1
~r _is 11{!~~ ~thi?.·!2-lac~t~:t~ s_~l.:.~~~de~~~~~~-~~ wflelded_ . 

at the seams. vn er e oor pwte 1s a 5-cen111neter- c~ s v oi concrete, anu un er u1e concrete oor 1s 
a crawlspace and packed native t oil. Waste transfer piping (from the pipe trench to the HLV tanks) is 
embedded in the concrete floor. Ci::11 access is through a door into the airlock. Walls are constructed of 
normal-density concrete and other shielding materials (i.e., steel and concrete blocks) to protect personnel 
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from the radiation sources in he cells. Normal services into A-Cell include electricity, water, and 
compressed air. There are 43 shielded penetrations in the liner to provide for addition of process 
accessories. 

08/2005 

The following equiprnen1 is own to be in the REC A-Cell; all of this equipment is scheduled 10 be 
removed. 

• 
• 
• 

• 
• 

• 
• 

1 electropolishing tank 
1 power supply rack 
1 canister storage rack (usled to contain 34 Federal Republic of Germany canisters) 
1 anode grappler 
1 407.7-kilogram dumb byll 
l 37. 7-litcr stainless st~l ~0 gauge container (previously used to store manipulator sleeves, plastic, 
etc., subsequently empt1e9) 
Helium ]eak test fixture 04 the wall of the cell 
Canister transport fixture , n the cell door. 

2.3.1.1.1 Construction and OperationaJ Detail 

REC A-Cell ts constructed of fonnal--0ensity concrete. The north wall is corutructed of 1.37-meter-thick 
non;nal-0ensity concrete. East d wes't walls are constructed of normal-density concrete, varying from 
1.37-meters to 1.82-meters thi k. The :,outh wall is constructed of 1.22-meters-thick nonnal-density 
concrete. The interior A-Cell oor is lined with stainless s1ee1. The walls are lined with 
0.6-centimeter-thick nuld steel plate. The plate is butt-welded and ground to a smooth finish. The 
stainless steel floor line is sea welded to the mild steel plate, approximately 5.1 centimeters above floor 
level. The wall liner extends t the height of the crane rails (68 .6 centimeters). A 7.6-centimeter band of 
epoxy resin was applied at the p of the wall liner during construction. REC cell floors arc lined with 
0.32-centimeter stainless steel. The floors are sloped toward sumps provided with liquid-level indication 
instrumentation and steam jets for removing accumulated liquid. Under the cells is a solid foundation and 
a ventilation duct space that hohses exhaust ducts carrying air from the cell to the first stage of HEPA 
fi1ters. The cells are ventilated and instruments end accessible components are checked daily. Air is 
drawn through cell wall pene tions and ventilation inlets. Cell pressure is maintained lower than the 
surrounding galleries to preven the migration of contamination into the operating gallery. Exhaust air 
passes through at least two stal;fs of HEPA filtration before exiting through an EP NWDOH regulated 
point source emission unit (stadk). Alarms and instrumentation. are maintained through a periodic 
preventative maintenance recal , system in addition to corrective actions initiated during operator rounds 
and operations. 

The A-Cell liner was installed !the time of construction of the REC hot-cells. The liner floor is 
constructed of0.32-centimeter- ick sellall welded stainless·steel plate. The walls are lined to the ceiling 
with mild (carbon) steel that is , ainted. · Mild steel was .used rather than stainless because the cell was 
originally designed to test fissio gases {i.e., iodine) that are corrosive to stainless steel. The ceiling is 
p.rinted concrete. The A-Cell if~ has 43 en~ee~~ pe~~trati_ons_r~gin~-~0?1 l _ _rn._eie~ t~ 8:S ~eters_: .. 
above the floor. Tot·cell was ili::s1gnea and constructed as a pnrnary contamment strucfure for highly 
radioactive waste (liquid and sl dge). There was no integrity assessment documentation available for the 
original welds, nor was there a P,eriodic nondestructive examination program to detennine the integrity of 
the lineys .. n,ere has been no in ication of corrosion or unplanned penetrations on the cell liner noticed 
during the recent cell work to re otely remove high heat source vitrified containers. 
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As shown in Table 2.1, there e no components within A-Cell requiring closure. Waste piping under 
A-Cell (in the A-Cell crawl sp~ce) will require closure. Access to the crawl space will be evaluated during 
completion of closure unit acdvities. Further details for closure activities are provided in Chapter 7.0. 

2.3.1.2 B-cell Description 

B-Celt (Figures 2-2, 2-7, and -8) is the largest of the four hot cells, measuring 7.6 meters long, 6. 7 meters 
wide, and 9.3 meters high, Thf floor of the cell is located at approximately .the basement level, 3.05 meters 
below grade. The floor and the walls arc lined up to 8.2 meters high with 0.32-centirneter-stainless steel 
plate that is welded at the seanis. Undc:r the floor1incr is a slab of concrete varying from 15.2 to 
30.5 centimeters in thickness, kd under the concrete is packed native soil. The cell walls are made of 
1.5-meter-thick high-density cricrete from the 11oor up to the 0.0 level (cell walls in Room 18), thinning to 
1.2-meters-thick from 0.0 !eve~ up to the ceiling (0.0 level is the first floor level). The cell is surrounded 
on 1hree sides by operating ga~eries ·on the first and second floors and on two sides by a gatlery (Room 18) 
at the basement leveL The east side of the cell adjoins the airlock. 

Numerous cell wall penetratio sleeves, stepped for shielding purposes, are used to provide piping and 
electrical services to in-cell eq+ pment. Penetrations for services, such as manipulators and electrical 
cables, are not completely sea!Td, but rnther rely on the negative prc;ssure in the cell to prevei:it esc~pe of 
contamination. Ventilation inl~ts initially were designed and installed with low-efficiency filters (dust 
stops), but those filters admitteli particulate matter froxii the outside, some of which settled to the floor as it 
entered the slower moving air ~ the eel.I. In April 1994, HEP A filters were installed to minimize the 
amount of dust entering the eel~. The HEP A filters remov~ at least 99._97 percent of 0.3-~cron-size 
particles. Air leaving B-Cellt through an electrostatic precipitator upstream from a bank of in-cell 
HEPA filters. The air exhaust asses through two additional banks 9fHEP A filters before leaving the 
building. : . _· _ . 

Two cranes service the cell an allow material movement between B-Cell and the airlock cell. Three 
oil-filled lead glass viewing · , dows are located on the first floor, and two viewing windows are located 
on the second floor. The first oor windows each have two adjacet,1t remote/mechanical manipulators that 
allow remote manipulation and maintenance of the in-cell equipment. · 

The following equipment is Jmown to be in the RECS-Cell. Alf of this equipment is scheduled to be 
removed. This equipment is d9scribed in detail in Chapter 3.0, Section 3.3.2: 

• Three large equipment rac~ (IA, 1B, and 2A) 
• Three in-cell process servide tanks (Tank 112, Tank 114, anq Tank 118) 
• An evaporator tank ('rank 13) 
• An acid fractionator tank qank 115) 
• Associated ancillary equip1fc:nt and piping. 
• Two temporary fuel storag racks 
• · Special Case Waste (SCW) and mixed waste storage rack 
• A fuel pin storage containe 
• Fuel thimbles used to tran • ort and store spent fuel assemblie~ 
• _ 2,265-lcilogram steel .block . 
• Sump trench cover screen 
• West window work tray. 
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The two fuel storage racks cu ently house the Ii gh.t waste reactor {L WR) spent fuel assemblies (located 
within fuel assembly thimbles1 and the fuel pin storage container containing I 7 intact fuel pins. The fuel 
storage racks are temporary ra ks located on either side of the west window ofB-Cel1. The SCW container 
rack currently contains the co tairierizc:d dispersibles. A 114-liter fuel pin storage container is used to 
hous~ approximately 16 rod-equivalent boiling water reactor (BWR) and pressured water reactor (PWR) 
Spent Nuclear Fuel (SNF) set ! ents, and 21 kilograms of PWR fuel pellet fragments (>7.6 centimeters in 
length). 

2.3.1.2,l Construction and Operational Detail 

B-Cell floor was constructed ~ith a two percent slope from the high point along the west side to the low 
point on the east side. The eel was de!,igned so that any liquid that reaches the floor flows across the floor 
to a trench that runs the length of the east side, which is sloped to a sump in the northeast comer beneath 
the 2A Rack. Liquid jetted fr the B•-Cell sump was transferred to the HL V tanks via the pipe trench. 
The sump jet ceased operating in 1979, and due to inaccessibility, was not replaced. Because of the 
placement of the IA, 1B, and tA Rack5, inspection of the status of the collection trench and sump is not 
possible. However, the cell w~ design.ed to have a sump alarm that annunciates if excess liquid 
accumulates. No documentati n was found that the sump alarm was ever turned off or otherwise made 
inoperable. The sump alarm -i designed to function through monitoring pressure differences caused by 
increases in the liquid level pr sent in the sump. Differential pressure transmitter~ located in the second 
floor gallery ;trea are serviced ~~tinely to ensure working order. The alann is s~ to indicate the presence 
ofliquid,at a pre-set level (typiF.11y 2.5 centimeters to 5 centimeters ofliquid). Therefore, it is possible to 
have liquid present in the su, below the setpoint of the instrumentation while the alarm is operational. 

The processing activities in B-(Cell included some high temperature processing steps that could have 
allowed some process effluen9 to be consecutively transported to the relatively cool ceiJing and be 
condensed. Although the do draft d,~sign of the in-cell ventilation was expected to minimize th.is effect, 
the inlet air ducts in the ceiling did not coincide with the position of the underlying high temperature 
equipment enough to be totally effectiv,e. 

B-Cell is lined with 0.32-centi eter stainless steel. The cell has a solid foundation, is protected from the 
environment, is ventilated, and e instruments and accessible components are checked daily. Air is drawn 
through cell wall penetrations , d ceiling ventilation inlets. Cell pressure is tna1ntained lower than the 
surrounding galleries to preven the migration of contamination. Exhaust air passes through at least two 
stages of HEP A filtration befor exiting through an EP A/WDOH point source emission unit (stack). 

Alarms and instrumentation are maintained through a periodic preventative maintenance recall system in 
addition to corrective actions il tiated during operator rounds and operations. In-cell liquid alarms and 
instrumentation are designed to function through monitoring pressure differences caused by increases in 
the liquid level in the sump or essel. 

The B-Ce11 liner was installed ~ the time of construction of the REC hot cells. The liner was constructed 
with 0.32-<:entimeter stainless ~eel plau~, seam .welded, and covers the floor and 8.2 meters up ihe walls. 

· At the top, the concrete wall wa:s slotted and .the liner plate was folded and epoxyed in place in the slot t.o .. . 
form a waterproof flashing to pievent liquid from entering behind the liner. The remaining walls and 
ceiling are painted concrete. e B-Cell liner has 89 engineered penetrations located at a minimwn height 
of l meter and maximum heigh of 8 meters. The hot cells were designed and constructed as a primary 
containment ·structure for highl . radioadive waste (liquid and :sludge). Thero was no integrity assessment 
documentation available for the original welds, nor was a periodic nondestructive examination program for 
determining the integrity of the iners. In addition, the floor liner could not be inspected because it was 
covered by the large process rac and dirt/debris . · 
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It should be noted that as desi ed, the stainless steel liner ran up the wall to the concrete ledges that hold 
the crane ra:ils. Angle iron 'fl.lshing 1 ·was installed at the junction between the crane rails and the top of the 
stainless liner. The flashing is sealed and bolted in place. This flashing completes the effective seal of the 
cell, and prevents decontamin tion solutions or deluge water from running between the concrete wall and 
the stainless steel liner. I 
2.3.1.2.2 Clos_un Vnit Colonents 

The components requiring clo~e in B-Cell are the stainless steel liner and surrounding concrete 
(Table 2-1 ). The excess in-celj equipment and dispersible debris (including aU mixe_d waste) are being 
removed in accordance with t11f M-89-02 Milestone. B-Cell cleanout is an ongoin&project, which is 
detailed in Chapter 3.0, Sectio 3.3.2. . . , 

14 2.3.1.3 C-Cell Description 
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C-Cell is locat~d directly belo D-Cell in the south leg of the REC 'T' (Figures 2-3 and 2-7) . . The floor of · 
the cell is at the first floor building levd. The C-Cell is 5.9 meters long, 3.7 meters wide, and 4.6.meters 
high. The floor is lined with oj32-centirneter-stainless steel plate welded at the seams. Under the floor 
plate is a 15-centimeter-thick s}ab of concrete and under the concrete floor is a crawl space and packed 
native soil. The cell is adjoinex to the north by the airlock The cell access is provided by a door to the 
airlock. ~hielding walls arc co structed of 1.2-meter-thick high~donsity concrete. Nonnal services.into 
C-Cell include electricity, wat , and compressed air. 

C-Cell is adjacent to and south of the REC airlock (Room 135). Access into C-Cell is ~a the Airlock 
through two openings. A pass through is capable ofha:ndling articles µp to 46 centimeters wide and . 
46 centimeters high. It is equi ped wifh hinged 15-centimet~ .thick steel arid lead shielding doors on the 
inside and outside surfaces of the cell wall. Larger articles, up to 1,8 meters wide by 2.4 meters high, can 
be moved through the c.:Cell s~eld door. In addition, articles can be introduced to, but not removed from 
C-Cel1 through a small 10.2-ce timeter diameter pass-through in the front facing wall. A removable block 
(0.9 m by 1.2 m) is located int e C-Cell ceilin~ to allow transf~. between C-Cell and D-Cell. C-Cell was 
designed to be a ~ultipurpose r ll for laboratory and engineering scale radiochemical experimentation. 

Two leaded-glass, oil-filled shielding windows pr9vide visual access into the cell. ~ociated with.each 
window is a pair of remote/me 1hanical manipulators that provide remote-handling capabnity i_n the c.ell. 
The C-Cell also is equipped wi a 1.8-metric-ton remote-operated bridge crane and· a power-assisted · 
robotic manipulator. 

Cell lighting consists of mere ·vapor lighting lamps. These fixtur.es are positioned !!lon~ the wall ahove 
the cell windows. 

The following equipment is kn • wn to be in C-Cell: 

• Sludge pretreatment syst (curreJrtly_op~ratiqnal) 
• X ~etai f~id down ]adde~ 
• 1. 8-mctric-ton bridge cran ( dedicated to C-Cell) 

45 • Camera 
46· · • Pneumatic ami · 

47 • Periscope 
48 • Hand tools 
49 • A work table. 
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2~3.1.3.1 Construction and r perational DetalL 

C-Cell is .constructed of concrete. The ceiling is 0.9-meters-thick concrete with one removable block 
0.9-meter by l.2-me1er, locate~- on the north side of the cell to allow transfer of equipment from D-Cell. 
The short east and west waUs a,e normal-density concrete varying in thiclmess from 1.4 meters to 
1.8 meters thick. The north wall is of 1.4-meterS-thick nonnal-density concrete. The south wall is of 
1.2-metc:rs-thick high-density cpncr.ete, The floor is of 0.61-metcr-thick high-density concrete. Process 
lines are cmbedderl in the con~ete floor. The interior C-Cell floor is lined with stainless steel scam welded 
plate; interior walls also are lin d from floor to ceiling with stainless steel seam welded plate. The exterior 
walls are painted concrete. C ell is equipped with one sump located in the southwest comer of the cell. 
A collection trench runs along the soutb wall of the cell. The floor of the cell is sloped to the sump. In 
1995, the sump was sealed clo~ed by w1~lding a stainless steel plate to the floor. The collection trench is 
still functional. 

C-Cell has a solid foundation, i protected from the environment, is vent1lated, and the instruments and 
accessible components are che ed daily. Air is drawn through cell wall penetrations and ventilation 
inlets. Cell pressure is maintained lower than the surrounding galleries to prevent the migration of 
contaminatioJL Exhaust air pasbes throngh at least two stages of HEPA filtration before exiting through an 
EP A/WDOH, regulated point urce emission unit (stack). A ventilation crawl space with a packed native 
dirt floor under the C-Ce!l floo slab allows routing of the airlock exhaust p1enums to the first stage of 
HEP A filtration. 

In addition, service piping m~folds aw located on the east and west walls of the cell. The manifolds 
consist of flanges or block connectors attached to piping that is embedded in the concrete wall. The piping 
consists of steam, water, and vabum lines .. Additionally, extrii service lines are present that can provide . 
interconnection to other REC dens for the transfer of solutions. All of these lines, as well as lines 
servicing D-Cell, are emlx:dde in the concrete walls and floor ofthe cell . 

Alarms and instrumentation are maintained through a periodic preventative maintenance recall system in 
addition to corrective actions inttiated during operator rounds and operations. 

The C-Cell liner was installed J the time of construction of the REC hot cells. The liner was constructed 
with 0.32-centimeter-thick stai~less steel plate, seam welded, and covers the floor, walls, and ceiling. The 
ceiling has a 0. 9-meter by 1.2-Jeter removable block to allow transfer of equipment into 1he cell using the 
D-Cell crane. The C-Cell liner I as 21 engineered penetrations located at a minimum height of 1 meter and 
maximum height of 4 meters. e hot cells were designed and constructed as a primary containment · 
structure for highly radioactive aste (liquid and sludge). There was no integrity assessment 
documentation available for the original welds, nor was there a periodic nondestructive examination 
program to determine the inte ty of the liners. 

2.3.1.3.2 Closure Unit Com 

.As shown in Table 21, thex:e ar no can:iponents within C-Cell requiring closure. 

44 2.3.1.4 D.:Cell Description 

45 DsCell iS"iocated directly above .:Cell in the south end of the REC''T' (Figures 2-5 and Z-7Y, The floor"of 
46 the cell is between the first and fecond floor levels. D-Cell is 6.1 meters long, 3.7 meters wide, and 
4 7 4.9 meters high. The floor isl' ed with 0.32-centimeter-thick stainless steel, and the walls are lined with 
48 mild steel. The cell is adjoined y the airlock and by the second floor service gallery on the south side. 

2005-08-23 2-9 



Page 42 or 295 of VJ\01225050 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 . 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

43 
44 
45 

... 46 -

47 
48 
49 
50 

DOE/RL-96-73, Rev. 3 
08/2005 

There is a door between the ce and the airlock. Walls are constructed of 1 .4-meter-thick, nonnal-<lensity 
concrete and uses other sbieldi g materials (i.e., steel) to protect personnel from the radiation sources in 
the cell. Normal services into r-eell include electricity, water, and compressed air. Services are provided 
through emb~dded piping in 1east and west walls of the cell. Piping also includes unused service lines 
that can be used to provide co , ection to other REC Cells for the transfer of solutions or small process 
ventilation. . 

D-Cell is located adjacent to and south of the REC airlock. D-Cell is situated directly above the C-Cell 
with a 0.6-meter-thick floor slai in between. A removable block in the floor allows egress to.C-Cell · · 
below. Access into the D-Cell ·s through a swinging shield door located in the airlock on the south wall or 
through a transfer port that pro "ded an airlock for a glovebox originally installed in the D-Cell gallery 
area. A small 7.6.centimeter pass-through port is available for transfers of materials into or out of the cell . 
A pass-through penetration th4 was never used, is present in· the west wall of the cell. The penetration is· 

shielded with concrete bricks i d covernd with a steel access plate on the gal1ery side of the wall. 

D-Cell is similar to the other REC cells and has two shielding windows, four remote/mechanical 
manipu1a.toTs, a remote viewin~ periscope:, and closed-circuit television. D-Cell shares a 4.5-metric-ton 
adjacent to each remote operatf bridge crane with the airlock and A-Cell. D-Cell lighting consists ofa 
mercury vapor lamps installed at each window on the cell interior. D-Cell has a sump in the southwest 
corner of the cell. There is no 1ocumentation of any process upset that resulted in the accumulation of 
liquids in the sump. J 
In addition to the SNF, HL V filters, and ion exchange columns, the following equipment is known to be in 
D-Cell: 

• ill., V skids I and 2 
• HL V skid spreader bar . 
• ·Two spent fuel storage con ·ners with full length and segmented fuel sections 
• A lead cave containing two balance!; 
• One cell periscope 
• Mark 42 sample fines 
• One wall-mounted power- sisted robotic manipulator 
• Two 19-liter buckets ofno egulated waste · . 
• Miscellaneous hand tools, e~ectricaJ cords, electrical junction box, impact wrench, empty tubing and 

piping, wire and nylon slin!j_S, and lifting hooks 
• One mini-grout container W'lth wast<! (nonregulated) . . 
• 3 8 empty l~gths of 4.3~meter-long tubing designed to contain spent fuel rod segments. 

D-Cell is used primarily for en eering development work involving highly radioactive materials and 
waste. D-Ce11 currently contai some contaminated process equipment. 

2.3.1.4.1 Construction and perational Detail 

i5-C~iI ·i~i COnS~Cted ~'r ~oTidet ·:· . ·The·shOrt e~t ·ana. W~St. w~i1~ -are CoO:~ct~d Or 1. 7 .. fnf.tef.~tiri~k . --. -.. .. -
normal-density concrete. The 11fst wall has a 'soft plug' area 0.76 meters wide by 0.9 1 meters high that is 
shielded with concrete bricks, a~d covered with a steel access plate on the gallery side. The north wall is 
constructed of 1-.--1-meter-thicknormal-<:fonsity concrete,· The long ·south wall is constructed of- ··· · · 
1.22-mcter-thick !ugh-density c crete. The floor is constructed of0.91-meter-thick high-density 09ncrete. 
An equipment access hatch 0.9 -meters by L22-meters is present on the north side of the cell floor. The 
hatch allows transfer of equipm t to C-Cell using the D-Cell crane. The interior D-Cell floor is lined with 
stainless steel. The D-Ce!l inte or walls are lined from the floor to ceiling with mild (carbon) steel with 
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welded seams. The wall liner s seam welded to the floor liner about 5.08 centimeters above tne floor, 
The mild SU;CI liner is epoxy-sealed to the concrete wall at the crane rail height 

The floor is sloped towards a s p provided with leak detection, liquid level indication instrumentation, 
and steam jets for removing accumulated liquid. D-Cell is protected from the environment, is ventilated, 
and the instruments and accesstble components are checked daily. Air is drawn through cell wall 
penetrations and ventilation inlf ts· Cell pressure is mainwned lower than the surrounding galleries to 
prevent the migration of cont' ation. Exhaust air passes through at least two stages of HEP A filtration 
before exiting through an EP OH point source emission urut (stack). 

. .. 
. . 

Alarm; and instrumentation ar maintai:oed through a periodic preventative maintcnan~ recall system. in 
addition to corrective actions initiated during operator rounds and operations. . 

The D-Cell liner was installed t the tim.e of construction of the REC hot-;eells. The liner was constructed 
with 0.32-ccntimcter-thick stai Jess steel plate, seam welded, and covers the floor. The walls are lined to 
the ceiling with mild (carbon) eel welded at the s~ams, The walls are painted. The ceiling is painted 
concrete. The D-Cell Liner has 21 engineered penetrations-located at a minimum height of 1 meter and 
maximum height of 4 meters. !though the hot cells were designed and constructed as a primary 
containment structure for high] radioactive waste (liquid and sludge), there was no integrity assessment 
documented in evaluation of the original welds, nor was there a periodic nondestructive examination 
program for determining the intf grity of the liners. . 

2.3.1.4.2 Closure Unit ComJ onents 

As shown in Table 2.1, the co;j nents requiring closure in D-Ce11 are the removal of the installed 
equipment associated with the rage and treatment of waste materials from the HL V tanks (Chapter 3.0, 
Section 3 .3 .9), followed by visu inspection of the stainless steel liner and surrounding concrete. The 
removal of this equipment will qe performed in accordance with Chapter 7.0, Section 7.1 .4. It is 
anticipated that this equipment tm be used to support liquid waste processing of decontmtination 
solutions generated during deac ivation activities. 

2.3.1 .5 Airlock Descripdon 

32 The REC airlock is used primari y as a transition area for transfer of material and equipment into and out 
33 of the adjoining cells. Cask l fers between the airlock and·the caslc handling area are performed using a 
34 powered cask dol1y. . . . . . 
35 
36 The airlock is located at the Joncfion oftb.e arms of the REC 'T' .(Figure 2-7) and is 6.7 meters long, · 
37 6.6 meters wide, and 10 meters liigh. The floor and the walls up to 8.2 meters high are lined with stainless 
38 steel plate welded at the seams. trbc airlock adjoins A-Cell (north), B-Cell (west), and C:.Cell/D-Cell 
39 (south), and the cask handling arb (east). Access- to these areas is via large steel doors equipped with 
40 interlocks to prevent unintended bpcning. Toe airlock is equipped with cranes that facilitate remote :; . . :;:!~~~s:~i~:;:~· ~d o~I ~ti.on ,;>f :uipment Shielding w~ns are constructed _of 1.4.~~~~-t~~k ... 

43 
44 Access to the REC airlock is thr ugh two swinging doors, hung orie above the other, sharing a single 
45 opening to the cask handling area. The doors are constructed of stepped steel that is at least 0.3 meters 

· 46 · · · ·· thick; tlie "Iowci-··aoor has a 30-c 1"tiineler~sqiiare lead-glass shieidmg·window~ Large pneumatlc ·cylfoiiers 
47 provide the driving force to open and close the doors. The doors are not specifically fire-rated. However, 
48 because of the thiclrness and fire esistance, the doors will help limit the spread of.fire into adjoining areas . 
49 
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1 One lead-glass, oil-filled shiel · g window is located in the east wall of the airlock. Associated with the 
2 window is a pair of remote/me hanical manipulators that provide remote access into the airlock. 
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Penetrations into the airlock inlclude a cask access port, ventilation duct, manipulator sleeves, and electrical 
cables. These services are not completi:ly sealed but rely on the negative pressure in the airlock to limit 
escape of contamination. Unt normal operating conditions, the pressure differential between·the interior 
and exterior of the airlock crea es a constant sweep of air from the cask handling area through the 
penetrations into the airlock, t ereby m~intaining contamination control. 

Mercury vapor and incandesc!J t lights are installed in the airlock. The types of portable furnishings stored 
in foe airlock include several ge tabks and a ladder that leads to the service platform. . 

2.3.1.5.I Construction and peratlonal Detail 

The airlock is constructed of ~ crete. The in~ior airlock floor is lined with stainless steel. The floor 
outside the airlock (i.e., the cas handling area floor) is. painted concrete. The airlock interior walls are 
lined from the floor up to 8 .2 etcrs with stainless steel. The remainder of the walls and the ceiling are 
painted concrete. 

The REC airlock als~ is equippl d with the f~llowing it~ms: 

• One, 0.680-metnc-ton rem9te..oper.:1ted Jib crane with a camera mounted on the boom 
• Two remotely-operated 4 . .S-metric-ton bridge cranes that also serve A- and D-Cells 
• A material and eqwpment I ansfer system that includes an electric tuggcr, dollies, and nine sections of 

track 
• Several work tables 
• The pipe trench pump. 

The airlock is lined with 0.32 timeter stainless steel. The floors are sloped toward the pipe trench. The 
airlock has a solid foundation, if protected from the environment, is ventilated, and the instruments and 
accessible components are insp1cted daily. Air is drawn through cell wall penetrations and ventilation 
inlets. Airlock pressure is mainpiined lower tlum the surrounding galleries to prevent the migration of 
contamination. Exhaust air pasf s throu.gb at least two stages of HEPA filtration before exiting through an 
EP A/WDOH regulated point s:Ece emission unit (stack), A crawl space with a pa.eked native dirt floor 
located under the concrete floor of the airlock all.ows routing of the airlock exhaust plenums to the first 
stage of HEPA filtration. The ea is used to provide for chascways for ventilation supply/exhausts from 
the hot cells and process and w I te transfer lines. No waste management activities have taken place in this 
area. 

Ala~ and instrui:nenta~on ~ep laintaine~ through a periodic preventati.ve maintenance reca11 system in 
addition to corrective actions in !tiated dunng operator rounds and operations. · 

42 The airlock liner was installed a the time of construction of the REC hot-cells. The liner was constructed 
43· .:. with-0.32-centimeter ·stainless st el p-late, seam welded, and covers 'the floor and ·8.2 meters up the walls: 
44 The remaining walls and ceiling are painted concrete. The ceiling is painted concrete. Although the REC 
45 was designed and constructed a a primary containment structure for highly radioactive waste (liquid and 
46 sludge), there'Was_ no integrity. '.'-¥.~~SJ1!~1-~ d9£~Il_'.!en~~c;m e~~_l1;1ating_the or,iginal .. Yf.~lds,_uor was there a .. _ 

·47 ··- periodic n·ondestructive examination program for determining the integrity of the liners. Despite this, there 
48 was no indication of corrosion o I unplanned penetrations of the airlock liner noticed during the recent cell 

work to remotely remove high-h at source vitrified containers. 49 
50 
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As shown in Table 2.1, the co'1ponents requiring closure will be those that isolate piping associated with 
the HL V /LL V tanks that are beneath the airlock. The removal of equipment and the deactivation of the 
airlock will be performed in II ordanc,: with the 324 Building deactivation plan. . 

2.3.1.6 Pipe Trench 

The pipe trench was used to e utility, process, and waste handling connections between the cells and 
the HLV tanks. The pipe trenr is located under the floor of_the REC airlock just in front of the B-Cell 
door. The pipe trench is l.3 m ters wide, 6.4 meters long, and varies in depth from approximately 
1.8 meters on the north end to .6 meters on the south end. Process and waste handling piping runs 
between the pipe trench and th HL V tmks, LL V tanks, and B-Cell. 

The pipe trench also was de:si~ed to col1ect water used for decontamination in the REC airlock. The pipe 
trench was equipped with a steam jet that enabled solutions col1ected in the trench to be transferred to LLV 
tank 102, but the jet ceased funptioning in 198S, Since that time, c<;>llectcd water has becm managed by 
monitoring the pipe trench lev~, and by curtailing use of water in the airlock iflevels reach an 
administrative control level. Alternatively, a pump has been cormected to tubing running into the pipe :~:~i. The outlet for the pumP,~

1 
is connected to a line that passes through a shield plug in the airlock into . 

The pipe trench can be access by removing five 60-centimeter-thick cover blocks using B-Cell's 
9. l-metric-ton bridge crane. e pipe trench is used to make process connections for the radioactive 
liquids being handled by the ce s and the vaults. Examples of the connections include transfer lines to and · 

I 

from the vaults, lines to the loa out station, and lines to B-Cell. Also, various utility connections 
(chemical addition lines, air lin~s, and steam lines) can be made in the pipe trench. Additional information 
on the overall piping system isr·ven in Section 2.3.3. . 

2.3.1.6.1 Construction and peratlonal Detail 

The pipe trench is lined with 0. 2m stainless steel plate. The pipe trench contains approximately 
7.6 meters of 12-millimeter pi , approximately 210 meters of2.S-oentimter pipe, approximately 46 meters 
of 5.08-centimeter pipe, and ap 1roximatcly 29 meters of7,6-centimeter pipe. In the mid l970's, a triple 
encased inter-building transfer l e (transfer piping with two outer pipe containments) was installed in the 
pipe trench to transfer spent fue dissolved in nitric acid to the 325 Building and to return the processed 
solution to the 324 Building (re r to Chapter 3.0, Section 3 .1 .2.3 ). 

2.3.1.6.2 Closure Unit Comp nents 

37 As shown in Table 2.1, the coml?onents requiring closure: will be those that isolate piping associated with 
3 8 the HL V tanks. Note: To detenhine if ,1dditional closure activities are required, the pipe trench liner will 

~ . - ~~ _i~:,ecte-~ on ~~m~val ~f~:j ~_i:g.an~ drip ·~-~s . ..... ... _ .. .. . : . .. . . . . 

41 

42 
.. 43 · 

44 

2.3.l.7 Other Radiochemical Engineering Cell Components 

I 
Two other components of the Care closure concerns. These are the pass-through ports and the 

· · cubicles.· .. -...... ·· · •·· - ·· ·- - -···---
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Pass-through ports are holes~- the hot cell walls (ranging from 10 to 38 centimeters in diameter) that are 
us~ to pass items into the hot c;ells. The smaller ports generally are equipp~ with 'split plugs', which 
have shielding on the bottom ~r half of one plug and on the top half for the other half of-the plug. This 
allows hoses and cords to be p aced through the wall into the hot cell. The larger ports generally are 
equipped with shielding doors and are used to pass objects, such as tools or equipmem, into (and possibly 
out of) the cell . There are no losure components requiring closure associated with the pass-through ports. 

2.3.1.7.Z Cell Cubicles 

Cell cubicles are located in the walls of A-Cell and B-Cell. The-cubicles. consist ofa l 0.--centirneter-tlrick 
steel shielding door that opens 'nto a small area in the wall. The cubicles do not penetrate 1he cell walls. . 
The cubicle areas are used for making process connections (e,g., for steam, air, water, chemical addition) 
into the cells. I . · · 

Eight cubicles are associated ~ th A-Cdl and B-Cell. Cubicles A·l 1 and A-12 are located on the first 
floor of the A-Cell gallery. Cubicles A-21 and A-22 are located on the second floor, Cubicles A-31 and 

· A-32 are located on the third fl t>or. Cubicles B-12 and B-14 are located on the first floor B-Cell gallery, 
west wall (Figure 2-7). As disriussed in Section 2.3.3, the only components associated with the eight 
cubicles requiring closure are t , ose associated with the isolation of the HL V tanks piping. 

2.3.2 Description of High- eve] Vault and Low-Level Vault 

Two shielded underground vau ts (HLV and LLV) are in the 324 Building (Figures .2-1, 2-6, and 2-9). 
These vaults are equipped with nks for temporary storage ofliquids. Each vault contains four stainless 
steel tanks. These tanks have ~ used as temporary holding tanks for feed solutions, feedstock tanks for 
process solutions, or collection tanks for effluents from project activities. The HL V and LLV tanks have 
been used to store mixed waste ~olutions. 

2.3.2.1 High-Level Vault a d High••Level Vault Tanks Description 

The HL V is a rectangular concr te vault set under the floor of the cask handling area. The HL V is 
6.4 meters long, 4.0 meters wid , and 4.4 meters deep, and is oriented in an east/west direction. The west 
end of the vault (the end closest to the REC ce.lls) has a ledge approximately 1.4 meters high that enlarges 
the upper level of the HI.. V to 8. rru:teni Jong. 

The HL V contains four stainles steel tanks (104, 105, l 06, and 107) (Figures 2-1 , 2-6, 2-9, 2- 10, 2-11, 
and 2-12). Tank 104 and Tanlc 

1 
05 are on the lower level, with Tank 104 being the eastern-most tank. 

Tanks 106 and I 07 sit on the ledge, with Tank 107 being the northern-most tank. The smallest tank has a 
capacity of approximately 1,700 liters and the largest tank has a capacity of approximately 19,000 liters. 

40 .. J½.~h t,:1nk is a cylinder with ii fJ t (op .and slqped bottom (except for Tank 107, which has a concave 
41 bottom) and a stainless-steel coo ·ng jacket, although the cooling system has been deactivated. The HL V 
42 tanks are fitted with bubbler tubes with differential pressure transducers for measuring liquid level, specific 
43 gravity, and static pressure and~ 'th thermocouples for measuring temperature. Instrument readings are 
44··· · logged each normal working d ; The-tmks also are equipped with high-liquid level and hign.:.temperaltir~ 
45 alanns, except Tank 106, which oes not have an operational high-liquid level alann. Because the 
46 stainless-steel cooling jackets ar not being used, air now fills the space between each tank and its jacket. 
47 The hearl space in each tank is o crated at slightly negative pressure, is vented through a common 
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ventilation system that pulls a and tmk vapors through two banks of HEP A filters located in Room 11, 
2 and is discharged to the main 1! 24 Building stack. 
3 
4 When the HL V tanks were ins lled in 1964, the following design features were included to provide 
5 · protection against releases of 

I 
aste to the environment: corrosion-resistant stainless steel tanks and piping; 

6 welded pipe connections; tan with top-entering penetrations only; secondary containment around tanks 
7 and piping; and instruments to control the fill level of the tanks and to detect leaks. 
8 
9 2.3,2.l.1 Construction and Operational Detail 

10 The HL Vis constructed of co crete and is lined with a welded 0.32-centimeter stainless steel plate over 
11 the floor, ledge, and partially lf the waJI . The pla:e, which provides secondary containment. covers the 
12 floor and extends 1.1 meters uf the walls. The stainless steel plate.also covers the floor of the ledge and 
13 extends 15 .2 centimeters up thf walls above the ledge. The floor is sloped in the shortest direction towaxd 
14 a trench located along the no~ wall. The trench, in tum, slopes from both ends of the HL V toward the 
15 middle where a 0.6-rneter x 0.6•meter x 0.6-rneter sump is located. The sump is equipped with a liquid 
16 sensing alarm and a steam jet tb transfer liquids to Taruc 104. The alarm set-point is maintamed between 
17 2.5 and 5.1 centimeters of liquid. The liquid-level instrumentation records levels down to zero. (Waste 
18 generation and management adtivities are addressed in more detail in Chapters 3.0 and 4.0.) • 

19 J 20 The HL V is covered by concre e 1. 8 m1:ters thick. The concrete shields against radiation to minimize 
21 exposure to personnel outside fthe HLV. The HL V can be accessed from abo·ve by removal of the cover 
22 blocks, which cover about 40 ercent o:f the vault floor area. Beneath the concrete cover blocks are 
23 removable steel plate ventilation barriers. · 

;1 There has been no integrity asslssment perl'onned for the purpose of complying with WAC 173-303. The 
26 presence of high-activity radio ctive materiaJ made the physical performance of an acceptable assessment 
27 unreasonably difficult. Howevpr, all of the available data required to assess the integrity of the unit have 
28 been evaluated and addressed i this ciosure document. Design standards, dangerous characteristics of 
29 material handled in tanks and crlls, the age and history of the tanks in the vaults, and fue results of 
30 construction testing of the tanks and piping are addressed. 

~~ Secondary containment is pro~jded for all tank systems. The tank systems are housed in concrete vaults 
33 lined with seal welded 0.32-ce timeter !ltainless steel plate. Capacities of the lined sections of the vaults 
34 are greater than that of the ]arg st tank. The vaults are situated below grade and surrounded by packed 
35 native soil, providing a solid fo ndation. The vault floors are sloped toward a sump provided with leak 
36 detection, liquid-level indicatiob mst:nn:ientation, and steam jets for removing accumulated liquid. Toe 
37 vaults are housed completely Wfthin the confines of the 324 Building so the vaults are protected from 
38 nm-on and precipitation. The ~ks, vaults, and cells are all ventilated to prevent the accumulation of 
39 hydrogen produced from the ex sure of aqueous liquids to high-level ionizing radiation. Inaccessible · 
40 ancillary piping is designed wi jacketing where piping is imbedded in concrete or secondary 
41 containment. Accessible ancill~ piping is subject to daily inspection. 

42 f 43 .... Liquid transfers .are accomplish using leak proof steam jets, vacuum transfer, or gravity flow-. Transfer--
44 stations are supplied with met . ng equipment and tank volume indicators to prevent overflow. Tanks also 
45 are equipped with high-liquid I~1vel and high-temperature alanns, except Tanlc 106. Tank 106 had a high 
46 liquid alarm; however, it ~a.: ~ai ~ -and has n?t __ ?.e_en r~P..:i.:ed beca~~ ~fthe h~.ra~i.a_tioi: ~.eld prev~ tlni 

· · 47·· acc·ess:· Tank and secondary co tainment alarms annunciate both visibly and audibly m Room 310 
48 (process control room) and the lpbby. In addition, an audible alarm sounds in all galleries and the power 
49 operator's office to alert perso el if any monitored alarm point is exceeded. 
50 
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Operating procedures requiring the inspection and documentation of tank systems and monitoring 
instrumentation have existed alnd evolved since the facility was opened. Currently, operator rounds are 
perfonned daily. The opera~o I records instrument readings, inspects equipment for proper function and 
alignment, and notifies sup . sion to initiate corrective action in the event of equipment failure or 
out---0f-specification instrumen reading. Operators also are directed to look for abnormal conditions (e.g., 
leaks, fire hazards, plugged drains) and to initiate the appropriate corrective actions. 

Alarms and instrumentation arl maintained through a periodic preventative maintenance recall ~em in 
addition to corrective actions i.titiated during operator rounds and operations. Vault liquid alanns and 
instrumentation are designed t1 function through monitoring pressure differences caused by increases in 
the Hquid level in the sump or r essel. Differential pressure transmitters located in the second floor gallery 
area routinely are serviced to ] sure transmitters are in working order. 

Tanks 105 and 106 were const!fcted in the early l 940's for a 200 Areas facility that was never constructed. 
In 1950, these tanks were trans erred to the 300 Area and installed in the 321 Building. Tank I 04 was 
constructed in 1954 and installfd 'in the 321 Building as well. These tanks were removed from the 
321 Building in 1958. From 1~50 through 1958, the 321 Building was used for testing Plutoni~ and 
Uranium Extraction (PUREX) flow sheet modifications. Modifications oftbe tanks for use in the 
324 Building vaults consisted ~~removing and patching bottom drains and si.dc penetrations, adding 
penetrations in the lids for ad~ponal piping and instrumentation, and modifying the tank support legs to 
confonn to the pitch of vauJt f1qors. The tank support legs are constructed of type 304-L stainless steel, 
welded in place. Tank 107 ~ built specifically for the 324 Building. The weld specifications for the 
tanks are Hanford Standard Sp(jCification HWS-4924-S. The radiograph specification is HWS-8227. The 
radiography and welding specification numbers and references to leak tests were obtained from notes on 
the as-built drawings. Althougl) test results are unavailable, nonconfonnance to these standards typically 
would be noted on the as-builtlawings. These drawings were approved by the cognizant engineer at the 
time of installation. Subscquen to testing, the tanks were accepted and placed into operation. 

The four HL V tanks are interc nected with piping. These tanks are also connected to various other 
locations in the REC cells, as sHown m Table 2-2. Specific design details and ancillary equipment are 
de.scribed in the following sectit ns. · . 

The HL V tanks have been rinse , along with their associated piping as described in Chapter 3 .0, 
Section 3.3.9. Dose rates in the HLV have been estimated at 60 R/hr due to residue in the tanks. In 1996, 
the HL V and LL V tanks were e ptied and the HL V tanks were flushed to satisfy Tri-Party Agreement 
milestone M-89-01. 

2.3.2.1.1.1 Tanlc 104 

39 Tank 104 was built in 1954 and as originally installed in the 321 Building. Tank 104 is 2.7 meters in 
40 diameter by 2.7 meters high, h a capacity of 15,000 liters, and is constructed of 1.27-centimeter-thick 
4 l Type 304-L stainless steel. Th~uter cooling water jacket is of 0.48-centimeter Type 304-L stainless steel. 
42 Tank l 04 rests on 18 304-L sta ' ess ste,el legs arranged in two concentric circles. In 1964, the tank was 

43 . .. modified for .use in the HLV an moved to its present location. A£ part-of the modifi.cation, all of the · 
44 circumferential and long-seam w.elds we:re radio graphed to ensure the integrity of the tank. Additionally, 
45 the tank was leak tested by fillin the tank with water, and the cooling jack:et hydtostatically was tested to 
46 138 lcilopascals gauge, 
47 . 
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2 Tank 105 was built in 1943, d was installed in the 321 Building around 1950. Tank 105 is 2.9 meters in 
3 diameter and 2. 7 meters high, d has a. design capacity of 19,000 liters. The tank is constructed of 
4 1.27-centimeter-thick type 309 (25Cr-12Ni} Columbium austenitic stabilized stainless steel. The tank also · 
5 has a 0.48-centimeter-thick ou~er jacket constructed of Type 18-8 Columbium austenitic stainless steel. 
6 Tank 105 rests on 18 304-L s~'nlcss sti~l legs arranged in two concentric circles. In a manner similar to 
7 Tank 1041 Tank 1.05 was modi 1ed for use in the HL V and moved to its present location in 1964. At that 
8 time, all of the circumferential tali and long-seam welds were radiographed; the tank was leak tested by 
9 filling the tank with water; and the cool:lng jacket hydrostatically was tested at 137.9 kilopascals gauge. 

10 
1 J 2.3.2.1.1.3 Tank 106 

12 Tank 106, constructed in 1944, is 1.2 meters in diameter. (including the cooling jacket) by 1.5 meters high 
13 and has a capacity of 1,700 lite . Tank 106 rests on the ledge beside Tanlc 107 and is supported by three 
14 type 304-L stainless steel legs. The tank walls and bottom are made of 0.64-centimeter type 309 (25-12) 
15 Columbium austentic stabili stainless steel plate; the cooling jacket is made of0.48-centimeter 
16 type 18-8 Colun:ibium austeniti stabilized stainless steel; and the roof is made of 0.9 5-ccntimeter 
17 type 25- I 2 Colurnbium austeni ,ic stabilized stainless steeL 
18 
19 2.3.U.1.4 Tank 107 

20 Tank l 07 is made of 0.64-centi eter-thick type 304-L stainless steel and was subjected to radiography and 
2 l dye-penetration testing of the elds wh<:n built in 1963. This tank also has a 0.48..centimeter-thick outer 
22 jacket of type 304-L stainless s~ l. Tank 107 is supported by three Type 304-L stainless steel legs and 
23 rests on the ledge beside Tank ~~6 . . Tank 107 is 1. 7 meters in diameter (including the cooling jacket} by 
24 1.8 meters high and has a capac~ty of3,600 liters. The tank cooling jacket extends I ..I meters above the 
;~ base of the tank. Tank 107 alsl has an agitator installed through a flange on the top of the tank. . 

27 2.3.2.1.2 Closure Unit Comr nents 

28 As shown in Table 2.1, the components requiring closure are the four HL V tanks, the associated piping, 
~~ the vault liner and potentially tht s'.1"'ounding concrete (~ ~e event of liner breach). 

31 2.3.2.2 Low-Level Vault anr Low-Level Vault Tanks Description . 

32 Thell V is a rectangular coricr~ e vault set under the floor of Room 147. Room 147 is used for repair of 
33 radioactively contaminated equi ment, The vault is 8.7 meters long, 4.0 meters wide, and 5.6 meters deep, 
34 and is oriented in a north/south ·rectiorl The vault is lined with 0.32-centimeter stainless steel plate over 
35 the floor and 1.2 meters up the all. The floor is sloped from both ends to the middle and to the west and 
36 has a sump in the middle of the ult akmg the west wall. The trench slopes from both ends toward the 
37 0.6-meter by 0.6-meter by 0.3- eter sump. The sump is equipped with liquid sensing alarms and a steam 
38 jet siphon that discharges liqui to tank 102. The alarm setpoint is set at 2.5 to 5.1 centimeters of liquid. 

32 ····· ··· ··· ··· 
40 The vault is covered by cover bl cks (0. 6-meter thick concrete) that reveal approximately 40 percent of the 
41 vault when removed from abov Beneath the cover blocks are removable steel ·plate ventilation barriers. 
42 The LL Vis connected via a sho tunnel to the HLV near the top of1he vaults in the southern 
43 ··· ···interconnecting wail The-vault share the same air space, which is vented to the low pressute sidcf oftlfe · 
44 A-frame air filter bank from the V. 
45 
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The LLV contains four stainle s steel tanks (Tanks 101, 102, 103, and 108) (Figures 2~1, 2-6, 2-9, and 
2-13). All tanks are stainless ' eel with cooling jackets to enable circumferential heating and cooling of the 
tanks. The tank tops are flat d the tank bottoms are sloped, Tanks are vented through two HEPA filtas 
located in Room 11 then flow nto the rnain building exhaust. 

The tanks rest on 18 pads plac d in two concentric circles about ·the longitudinal axis of the tarik and one 
in the center. 

2.3.2.2.1 Construction and Operational Detall 

The fow- tanks in the LL V weri built in 1943, and subsequently were modified in 1963 f~r use in the LLV, 
All of the circutnfereritial-stall and long-seam welds were radiographed following modification. 
Additionally, the tanks were ldk tested by filling with water after the modifications were completed, As 
are the HL V tanks, the LL V 1a4ks are fitted with bubbier tubes with differential pressure transducers for 
measuring liquid level, spc~~~vity, and static pressure and with thermocouples for measuring 
temperature. Instrument readinss are logged each normal working day. Tank l 02 is equipped with a 
liquid level alarm; no liquid lev'.cl alanns are installed on the other tanks, . · ·. 

Tanks 101, l 02, 103, and 108 ere constructed in the early 1940s for use in a facility in the 200 Area that 
was never constructed. In 1959, the tan."ks were transferred to the 300 Area and installed in the . · 
321 Building. These tanks werpemovc:d from the 321 Building in 1958. From 1950 through 1958, the 
321 Building was used for testing PUREX flow sheet modifications. 

Modifications of the tanks for uf,I e in the 324 Building vaults consisted of removing and. patching bottom 
drains and side penetrations, ad ing penetrations in the lids for additional piping and instrumentation, and 
modifying the tank support legs to conform to the pitch of the vault floors. The tank support legs are . 
composed of type 304-L stainless steel, welded in place, 

The weld specifications for the ks arc Hanford Standard Specification HWS-49Z4..S. The radiography 
specification is HWS-822 7. Tub radiography and welding specification numbers and references to leak 
tests are listed as notes on as-butlt drawings. Although test results arc unavailable, nonconfonnance to 
these standards typically would ~e noted on as-built drawings. These drawings were approved by the 
cognizant engineer at the time of installation. 

Construction and operational ddails associated with LL V secondary containment, construction 
specifications, .integrity assessm1 nts, liquid transfers, alarms and instrumentation, and routine inspection 
and maintenance procedures are the same as those described for the HLV in Section 2.3.2.1.1. 

The tanks are interconnected e tanks also are connected to other locations in the REC cells as shown in 
Table 2.3. 

2.3.2,2.l.1 T~nk 101 

42 . . Tank l O l is 2.0 meters in diame r (including cooling jacket) by 4.3 meters high and has a capacity of 
43 l2,SOO liters. Taruc IO 1 is const,ucted of 1.3-centimeters-thick Type 309 (25-12) austentic Colurnbium 
44 stainless steel. The outer coolin water jacket is of 0.32-centimeter Type 18-8 aust~tic Columbium 
45 stainless steel. 
40··- -.. .. -·-·-· ... -- ... _,.,p ... .... - •·· -

47 
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Tanlc 102 is 2.4 meters in dia eter (including cooling jacket) by 4.3 meters high and has a capacity of 
18,500 liters. Tank 102 is con cted of 1.27 centimeters thick Type 309 (25-12) au.stentic Columbium 
stainless steel. The outer cooli g water jacket is of0.32 centimeter Type 18-8 austentic Cohimbium 
stainless steel. 

2.3.2.2.1.3 Tank 103 

Tank 103 measures 2.(} meters diameter (including cooling jacket) by 4.3 metas high and has a capacity 
of 12,500 liters. Tank 103 is ,nstructcd of l.3~entimeters-thick Type 309 (25-12) austentic Colurnbium 
stainless steel. The outer cooli g water jacket is of0.32 centimeter Type 18-8 austentic Columbium 
stainless steel 

2.3.2.2.1.4 Tank 108 

Tan.le 108 is 2.0 meters in diam r (including cooling jacket) by 4.3 meters high and bas a capacity of 
12,000 liters. Tank 108 is constructed of 1.3-centimetcr-thick Type 309 (25-12) austentic Columbium 
stainless steel. The outer coolit~g water jacket is of 0.32 centimeter Type 18-8 austentic Columbium 
stainless steel. 

2.3.2.2.2 Closure Unit Com nents· 

As shown in Table 2.1. the co onents requiring closure are the four tanks, the associated piping, the 
vault 1iner and potentially the sup-ounding concrete following final removal of equipment supporting the 
D-Cell liquid waste treatment syrro, 
2.3.2.3 Sample Room (Rooth 145) Description 

The sample room (Room 145) c tains e1hielded sampling equipment for the HL V and LL V tanks. The · 
sample room is a 2. ?-meters x I 8-meters x 2.6-meters metal enclosure with a concrete-shielded roof · 
located on the first floor in the nl rthwesi comer of the EDL-146. 

2.3.l.3.1 Construction and Oc rational Detail 

Inside the sample room is a shicl~ed stainless-steel sample collection and loadout box that has vacuum 
sampling lines to the HL V tanks j_ The sample collection box has viewing ports and .coven . A separate 
Plexiglas sample collection and I adout box: for the LL V tanks is located at floor level in the comer of the 
room. Samples of all the tanks ere taken in 1990. The HL V sample system was not used routinely 
because of high dose rates associfted with loadout of the samples. Although the sample collection and 
loadout boxes are well maintaine , the boxes are internally contaminated. 

2.3.2.3;2 Closure Unit Comp nents 

. . 3 8 __ .As.shown in Table 2 .1 , the co . nents requiringolosure are·the lsolati-on·ofpiping associated with the .. .. 
39 HLV/LLVtanks. 
40 
41 

.. 42 · z.3:3- · Descnjitio1f of tlie Pipli g· System -· ·· ·· ·· ···· - · ·- ·- ·· ···. 

43 The pipmg system within the 324 Building serves a variety of functions , with separate lines for liquid 
44 transfers, tank sampling. tanlc ve , ·ng, and sparging. The piping system also includes chemical addition 
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3 

lines, raw (cooling) water supply lines, raw water return to the retention process sewer, instrument air lines, 
compressed air lines and steam lines. . 

4 2.3.3.1 G,rnal Chmct+ illcs of the P;ping Sy.tem. . . 

5 The piping associated with thf REC and the two vaults varies froin 0.64 centimeters to 7.6 centimeters in 
6 diameter and is made of stainless steel with welded joints. At the time of installation in J 964/1965, all 
7 building piping was pressure tested at 21 kilopascals and at 1,720 kilopascals (water and steam), 
8 · respectively, and did not experience pressure loss in a 24-hour period. 
9 

10 
11 
12 
13 
14 

Liquids are moved using jets ~siphon pumps). Unlike mechanical pumps, jets essentially are maintenance 
free. The jets function by creating a suction that draws the liquid to the desired location. The steam jets 
can be used to move liquids between the vaults and the REC, between cells, between tanks in the vaults, 
and between the yaults. Air jets are us,~ to collect samples from the vault tanks. 

15 Gravity also is used for moving the liquids. The piping that enters the vaults flows to the ·vault tanks by 
16 gravity flow. The gravity pipipg system was designed with a fall of 0.52 centimeter per meter of run. This 
17 slope yields a flow capacity of 30 liters per minute for the 3.8-centimeter diameter pipe and 60 liters per 
1 8 minute for the 5 .1-centimeter diameteJ: pipe. Instrumentation piping, vent piping, sparging piping, and 
19 sampling piping have a continuous upward slope from the vault tanks to eliminate the potential for 
20 siphoning in these piping systems. 

;; Within tpe two vaults, the pipihg was constructed over the stainless steel lining and above the tanks. The 
23 vault serves as secondary containment in the event a pipe· leak should develop. All piping originally 
24 associated with the HL V system is embedded at 0.6 meters inside the concrete floor or walls. Piping added 
25 to HL V Tanlc 106 in 19 77 to sµpport the inter-building pipeline for transfer of dissolved spent fuel is 
26 sleeved inside a 30.5-centimettr diameter stainless steel pipe. Outside of the vaults, there is no specific 
27 secondary containment for mo}t of the piping system other than the structural concrete of the floor and 
28 walls. Exposed concrete is pI' u:d in most cases but impermeability cannot be assured. 
29 
30 Piping from the HL Vis routed to the pipe trench in the REC. airlock Piping is routed from the pipe trench 
31 through the structural concrete to various locations in the REC Cells, such as through shield plugs to 
32 B-Cell, cubicles servicing A-~[1land B-Cell, piping manifolds on the east and west walls ofC-Cell and 
33 D-Cell, various jet stations in 1,e trucklock and cask handling area, and the loadout stall located in the 
34 trucklock. The piping system fas designed to o~er the gre?,.test flexibility in transferring liquids, allowing 
35 liquids to be routed to any location within.the REC complex depending on jumper configurations made in 
36 the pipe trench, loadout stall, J cell cubicles. 
37 
38 2.3.3.2 Construction and .peratioual Detail . . 

39 Piping from the HL V and LL· j tanks an: of all-welded stainless ste~l construction. Pipe diameters range 
40 from nominal 7.6 centimeters down to 1.3 centimeters, with the majority of pipes being 2.5 centimeters. 
41 There are an estimated 1,676 tfear met<:rs of piping associated with the HL V and Ll.. V systems. 
42 Approximately two-thirds of th~s (1,117 meters) is in t~e 1:fLY,.sy~ "'.'ith tl,1~ re~l!l~~'. .<5..~~ Il}~t~) ~n 

· 43 ·- the LLV system.· Airpipes rrom· cne H;L'l.are embedded i·n the concrete floor and are buried at least 
44 0.6 meters into the REC cell fldors. Piping typically is encased in a nominal 10-centimeters diameteT 
4 5 fiberglass reinforced epoxy piPf where the piping passes through a concrete structure. For some .of the 

. .46 _.BI, V piping, a nominal 30.5-centimeter stainless steel pipe is used for seoondary containment ... ·· · .. · 
47 I 
48 Some of the piping into the REC cells is routed into a duct space underneath .the REC air lock floor and 
49 into the pipe trench in the REC air lock. Piping is routed from the pipe trench to various locations 
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associated with the cells, eithi through shield plugs into the B-Cell basement, through shield wal~ to 
'cubicles' in the gallery walls of A-Cell and B-Cell, to piping manifolds in C-Cell and D-Cell, to the jet 
station in the cask handling area, the tank level indicator station in the trucklock, or the loadout stall 
Although this feature generally was unused, the piping system was designed to be flexible , allowing for 
liquids to be routed to any number of locations by making different jumper connections in the REC air 
lock pipe trench. 

. Acces~i~le piping and equipment is in:>l)eCted during daily sw-veillance rounds. Deficiencies are noted and 
corrective maintenance is initiated bas(~ on the observations from the surveillance rounds . . 

2.3.3.3 Closure Unit Comf onents (Pipelines into the REC, HLV, and LLV) 

Pipelines associated wiili dangerous and mixed waste transfer operations among the REC, the HL V, and 
the LL V are closure unit components (fable 2-1 ). Ancillary piping and equipment to the tanks that was 
used to distribute. meter, or control the flow of dangerous wastes per WAC 173-303-040 are included. 
The inter-building pipeline us~d for the: transfer of dissolved spent fuel is outside the closure boundary and 
will be dispositioned as part of building D&D and TP A past practice processes. 

-2.3.4 Other 324 Building Areas within the Closure Unit Boundary 

The following four other ar~asl arc of importance within the closure boundary: the cask handling area, tile 
truoklock, EDL-146, and the operating galleries. 

2.3,4.1 Cask Handling Area 

The cask handling area is situJted irnm,:diately north. of the SMF cells and immediately east of the REC 
cells. All entries into either :utlock are staged from the cask handling area. 

The cask handling area providL access to the manipulator repair shop (Room 147), the vault sample room 
(Room 145), and the EDL-146. Cover blocks providing access to Zone 1 ventilation A-Frame HEP A 
filters are in the southwestern portion of the area The cover blocks to the HL V are located approximately 
on the north/south centerline ot the north end of the room, directly -in front of the REC airlock door. An 
abandoned wet cask transfer b in is in the floor just south of the HL V. This basin has been filled with 
sand and has a concrete cap. 

34 The east wall of the REC airlock borders the cask handfing area. The window, the remote mechanical 
35 manipulators, and door are accbssi'ble in the cask handling area. The airlook wall has a shielded window 
36 and manipulators for the REC ~irlock and the shielded door to the airlock. The west wall of the cask · 
37 handling als·o has three cable rdet housings (one for the B-Cell/airlock crane, one for the D-Cell crane, and 
·3 8 one for the C-Cell crane; and a lshort balcony that extends out from the D..Cell operating gallery (used as an 
39 observation platform and a staging area for moving equipment to and from the D-Cell operating gallery). 
40 There are also various instruments and controls in the wall. The east wall of the cask handling area gives 

I 

41 --~?ce~ ~o -~~~~ l~?•.~~m .. ~~1, a?Jd_~~i~_t.4~-- --~-~~}~7 3:I1d I?.P.~-1~§. b,<;~ .. h.a.:'.~-~g,e, r<?.11.:u~ d.~rs .~~·-· 
· 42 ·· well as personnel aoors. Mouf ted near i'he ceilmg 1s p1pmg for vanous services. The notih wall has large 
43 foldout doors to the trucklock, · de rollup door near the cdling for crane access, and a personnel door just 
44 to the west of the foldout doors, The south wall has wide doors to the SMF airlock access area, and a 

... . _ 45. __ .hand-winched.door to allow.c khandling area crane access to the SMF•airlook foyer area; · • - ··-·· · 
46 
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The cask handling area (Figure 2-3) is 10.4 meters x 20.l meters x 10.7 meters high. The floor of the cask · 
handling area is concrete. The HL V is located under the t1oor of the cask handling area. The cask 
handling area provides access into the airlock via a steel shield door. An overhead bridge crane 
(27.2-metric-ton capacity main hoist and 4.5-metric-ton capacity auxiliary hoist) spans the east-west 
dimension of the cask handling area. This crane also services the trucklock allowing heavy loads to be 
moved from the trucklock to the SMF a.ir ldck or- the REC airlock entrances. 

Services contained in the cask fand1ing area include: compressed air; vacuum; vacuum air sampling; 
compressed gas (argon); pro~s water; emergency shower water; high pressure steam; breathing air; 
instrument air; acid; fire detection/supp:ression; telecommunications; heating, ventilation, and air 
conditioning; alanns and moni~ors; and electrical service/equipment. Steam, water, and compressed a.fr are 
included in a 'jet station' in th4 north west comer of the room. 

2.3.4,1.2 Closure Unit Component 

There are no closure compone~ts within the cask handling area. However, the HLV resides immediately 
below the area and is consideretl a separate area. The HL V area is described in Section 2.3 .2.1. 

1.3.4.2 Trucklock . I 

The trucklock (Figure 2-3) is l~ated to the north of the cask handling area. The east side of the room is a 
stall where trucks are admi«ed lnto the building. This area is lower than the rest of the room by 1.5 meters, 
providing a loading dock area on the south and north sides of where a truck would be backed into the 
room. The southeast comer of~ e truck stall has a short !light of stairs and the stall has a sump. Sump 
contents can be transferred to tank I 02 in the LL V using a jet siphon. The west side of the room contains 
the loadout stall for radioactive liquids from tile bowling ball casks, discussed in the following paragraphs. 
The truck.lock shares a bridge cr ne with the cask handling area discussed above. . . _ . 

On the south wall is a cabinet containing manometers that show tank levels in the HL V tanks and the LLV 
tanks and valves for the jet statil n in the southwest comer of the truckstall. 

2.3.4.2.1 Construction and Operational DetJlil 

The trucklock is 11 meters by 10.4 meters by 10.7 meters high. Trucks, trailers, and train cars tbat are 
9 .2 meters long or less can be a6cornmodated. Outside access into the truck.lock is via a 3. 7-metc:r-wide by 
3.1-meter-high vertically sliding door. · 

Located within the trucklock is ~ decontamination and cask loadout stalL -~he stall is a 2.1-meter-long, · 
1.5-meter-wide, and 3.1-meter-tiigh steel and stainless enclosure. Large front and top doors provide access 
to the stall. The loadout stall is a shield~d enclosure for loading and unloading radioactive l1quids to and 
from the HL V tanks and the LLf tanks. RAdioactive liquids often are transported in shielded tanks 
('bowling ball c~Jcs. 't The )oalou~ S!al_l h¥ s~ces. ~ ena_ple operators to decontaminate the ' bowling . 
ban 'c'asks• before allowing the 

1

asks to be shipped out of the building. 

The loadout stall is constructed ?ut of steel and lead and has a stainless steel line. r. The roof of the loadout 
_ stall is hinged and can be pulle<\ up-to Jeim against the-west wall ofthetrucldbck. iEing'ii pu1lcy and.fable' · 

arrangement · There is also a wide access door on the north wall of the stall, with a shielded window in the 
door. The loadout stall has lead I glass windows in the south, east, and north walls, and remote/mechanical 
manipulators on the south and east walls. 

I 
2~~~ 2~ 
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There are no components with'n the tmcklock that require closure (Table 2-1). The loadout stall was used 
to radiologically decontarnina e exteriors of casks, this is not a TSD operation and therefore does not 
require closure. I · 
2.3.4.3 Engineering Devel pment Laboratory-146 (Room 146) 

~e EDL-146 (Figure 2-3) is ~ radiological contamination area located east and adjacent to the cask 
handling area. EDL-146 is~. d prima:rily for engineering development work with low levels of 
radioactivity. A partial me ine in the room divides the room into two floors. The mezzanine and parts 
of the first floor area arc serve , with ·a bridge crane. Room 145, which is situated adjacent to the 
EDL-146, contains the vault r sampling station. · 

EDL-146 contains energized laboratory equipment, along with various nonenergized equipment and 
supplies. There are several furt-le hoods1 on the southeast and north walls. There is a large walk-in hood 
that contains testing equipment (vitrific:r). There are also several argon and nitrogen compressed gas 
cylinders. There are two transf onners mounted on 1he nort):l wall, nwnerous electrical panels located 
around the room, and an emc:r~ency safety shower and eye wash station. The mezzanine contains electrical 
equipment storage racks, an j used walk-in enclosure, and an electrical transformer. 

2.3.4.3.1 Construction and Operational Details · 

EDL-146 is a large unshielded room 9.1 meters wide, 14.6 meters long, and 10.4 meters high. Service: 
conn~ctions for various utilitie (steam, air, and water), waste lines, and ventilation headers are located 
along two walls. Access is from the c~:k handling area via a 3.1-meter-wide by 4.3-rncter-high roll-up 
door. There are also persormeli access doors into the cask handling area and the SMF gallery. 

2.3.4.3.2 Closure Unit Components 

As shown in Taple 2.1, the co~ nents requiring closure are those involved with isol~tion ofEDL-146 
piping associated with the HL r and LL V tanks. No other known TSD activities are associated with the 
EDL. However, deactivation eld points have been established for Room 146. 

2.3.4.4 Operating Gallcri7 

· 33 The basement, first floor, second floor, and third floor galleries (Figures 2-2 to 2-S) are the personnel 
34 access spaces around the REC. J Operating stations for the remote equipment with viewing windows are 
35 located in the galleries for the tEC. Various utility lines (steam, wata, air, chemical addition) are 
36 available in the galleries for connecting to the REC. The galleries also provide access to A-Cell and B-Cell 
3 7 cubicles. I 
38 

3 9 In the basement, l~lleri~-~r?vie e _a~-~~:! .. :~ :1te. ~?_llth ~~. ~~-~ ext~or_ ?r_l:3:C~l!, -~ -$1.~. !i?"S.t Q~_c:>;~1, .. .. . ·- _ 
· · 40 · · ·· ·galleries provide access to the ~outli extcmor of C-Cell, the south, west, and north extenors ofB-Cell, and 

41 the north exterior of A-Ce•. Op the second floor, galleries provide access to the south exterior ofD-Cell, 
42 the south, west, and north extr or ofB-Cell, and the north exterior of A-Cell, On the third floor, galleries 

.. . __ 43 .. _ provide access to the.south ext ·or ofD-CeU and .the.north-exterior of.A-Cell. ·- · ·-- ·- · ·· · ·- ·- · 
44 
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I The REC operating galleries c , nsists of; 
2 
3 • Room 18 
4 • Corridor 13 
5 • Room 131 
6 • B-Cell sample 1oadout 
7 • Room 244 
8 • Room245 
9 • Room 311 

10 
11 

• Stairwells 7 and 8. 
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12 Rooms 131, 244, 245 , and 311 form the operating galleries, while the other areas listed either arc support 
13 or, in the case of the sample lo out, sp1~cial purpose areas. Common to these areas arc shielded 
14 observation windows, shield pl gs and split plugs, remote/mechanical manipulators, periscopes, and 
15 testing equipment. Other fea3es common between these areas are the panels for cell lighting. floor 
16 drains, ventilation supply, ven lation alanns (in case of airflow reversal), and high-level alarms. Common 
17 cell features that extend into th . galleries are the cubicles. 

~ ! . Corridor 13 is the passageway ~etween 1he step off pads at the change room and various areas in the 
20 contaminated portions of the 344 Building. Specifically, Corridor 13 leads to Room 131 (the first floor · 

operating gallery 3lld serves A-~ell, B-Cell, and C-Cell), the C-Cell operating gallery portion; stairwell 
nwnber 7, tJie cask handling arta, and the SMF operating access to the SMF airlock. The C-Cell portion 

21 
22 
23 
24 
25 

of the room has a large observation window in tbe north wall, allowing a view oftbe C-Cell Operating 
Gallery. 

26 The C..Cell portion of the room is parthfoned off from the B-Cell and A-Cell areas with a double door. 
2 7 Operating controls for the C-Cd 2-ton crane are in this portion of the room. · · · · 
28 
29 The B-Cell and A-Cell portions of Room 131 are not separated. The A-Cell portion of Room 131 is fairly 
30 narrow and contains the door to stairwell number 8, which can be used to go to the upper REC cell 
31 galleries. On either side of the -Cell window is a cubicle (A 11 on the left and Al 2 ~ the right)'. These 
32 cubicles have service connectio s from fhe cell and from various HL V and LL V tanks, and to the pipe 
33 trench. Cubicles provide acces to piping to easily reroute fluids through the REC tanks and systems. All 
34 cubicles arc shielded with thick

1 

shielded double doors. 
35 
36 The B-Cell portion of the room f Ontains portable equipment used for in--cell work: plasma torch support 
37 equipment, medium pressure water wash equipment, the hydraulic unit for a hydraulic powered cutter, and 
3 8 controls for the B-Cell electros~

1 

tic preci'pitator. There are three shielded viewing windows at B-Cell work 
39 stations on the north, west, and outh walls. Operating controls for the B-Cell cranes are also in this room. 
40 The west window has a cubicle either side (B14 on the left and B 12 on the right). Room 13 I also 
41 contains the B-Cell sample roo~ , which is a small room outside the northeast corner used to coilect 
42 process samples during operatiop and to transport small equipment into the cell. The B-Cctl sample room 
43 contains a transfer tray to transfer equipment between the room and B-Cell. The transfer mechanism has a 
-44 -•- Plexiglas hood in front to help·tth radiological -contamination control. ·· · .. · · · ·· · · · · ··· · · 
45 

)~ .. . ~~;~4~~~l~~~~~~:!;!le lti::.th~ up~~ flo~-r-of~-Cell a~d the sec°,nd fl~~ ~f A~_Cell, ~~ 
48 
49 The A-Cell portion ofRoom 24 (northeast section) contains a shielded v.indow with two manipulators 
50 and a cubicle on either side oft e window (A21 on the left and A22 on the right). There is also a door into 
51 Stairway Number 8. 
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The B-Cell portion of Room 2 4 surrounds B-Cell on the north, west, and south. In the middle of the 
north wall ofB-Cell is an air c ,nditioning unit. The northwest corner of the room has an emergency exit 
into Corridor 20 and a cluster of steam lines. The west wall has two clusters of tank level transmitters and 
the southeast corner of the room has a jet control station and the door to Room 245. 

Room 245 is the D--Ccll operating gallery. The entrance from Room 244 is through double doors into a 
short corridor fonned by an extension o:f the D.:Cell floor into the operating gallery. The southern end of 
this sbon corridor has a door into Stairway Number 7 and directly across from here is a short stairway onto 
the working floor of the D-Celli gallery. Directly above the door into Room 244 is a grated p1atform, · 
accessed by ladder from the wotking floor that allows access to various controls and instruments. 
Immediately at the top of the s1°rt stairway into the main part of the room is an instrument panel. . 

On the east wall of the room is a double door that opens on to a mezzanine over1ooking the cask handling 
area. 

Room 311 is the third floor opel ting gallery for A-Cell. ~s room does not have a viewing window, but 
does have two cubicles (A31 all;d A32). Also .in this room are some electropolishing controls, the reel 
housing for the A-Cell crane cable reel, and some transformers and switchgear. The-door at the east end of 

I . • . 
the room opens into the trucklock area for crane maintenance. 

I 
2.3.4.4.l Construction and i perational Detail 

These areas are considered buffer or support areas and were not designed as primary containment or to 
provide radiological shielding. I 

2.3.4.4.2 Closure Unit Components 

As shown in Table 2.1, the co I onents requiring closure are the piping associated· with the HL V and LLV 
tanks. No other known TSD a 'vities are associated with the galleries. 

2.3.4.5 Room 18 

Room 18 is an 'L' shaped room that borders the west and south sides of the B-Cell basement. Room 18 
contains the shield plug openin s into B--Cell. Room 18 also includes motor control center Number 6N, 
four monitoring stations for rett tion process sewer diverters, electrical equipment, asbestos-insulated 
piping (approximately 24 linear meters), ventilation systems, and b1anked off floor drains. The floor, 
walls, and ceiling are all painte 

I 
concret1~. There is an open vent in the ceiling that connects Room 18 air . 

space with that of Room 113. 11)iere also are two sealed access ports: one to the Zone II ventilation tunnel, 
and one to the ventilation crawl ~paces under A-Cell, C-Cell, and the airlock. Ventilation and balance 
smoke lines (for HEP A leak/sej checks) for the A-Frame HEP A filters are also present in the northeastern 
corner of the room . . . 

2.3 .4.5,1 Coosm1ctlon a~.d ( e_ratjo11al_ I;>etall : . ., . . . . . . . . , 

Room 18 is considered a suppo area and was not designed as primary containment or to provide 
radiological shielding. 
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As shown in Table 2·1, the coi ponents requiring closure are the piping associated with the HLV and LLV 
tanks and potentially the concr~te surrounding the B-Ce!l shield plug openings, 

2.4 SECURITY INFOL TION . 
... .. I 
The general security requiremerts in the: 300 Area, as described, are current as of March 2005. Continued 
'.eductio~ in security measures r expected due to the reduction of300 Area special nuclear material 
mventones. 

All persons entering the 300 Area must display_ a RL-issued security identification badge indicating 
appropriate authorization. Pers!bnnel am subject to random searches of items carried into and out of the 
300 Area. Signs posted at the • 00 Area boundaries currently s1ate: 

'NO TRESPASSING. SECURITY BADGES REQUIRED BEYOND THIS POINT. 
PUBLIC ACCESS PROHJBmm· 

or an equivalent legend. 

The 324 Building is currently lfked at ,:1.11 times, and access is limited to persormel with keys or proximity 
cards; badged visitors must conrct their host from the door to gain entry. Proximity cards only can be 
obtmned by trained personnel "!ho have completed the Hanford General Employee Training program, the 
facility ·hazards communication ~raining, and the facility orientation training. The access, when granted, is 
typically for normal operations f ours only (i.e., 6:00 a.m. - 5:00 p.m.). Twenty-four hour access is granted 
only to those who have a need lfased on job responsibilities. 

Inside the 324 Building, the lob~y and first and second floor offices are the only nonradiologically 
controlled areas. Access to the ¥,EC, ID.V, and other radiologically controlled areas is restricted. Entry 
codes are required for access. Ttry into the REC airlock and hot-cells are administratively and physic~lly 
controlled requiring use ofmul -organi2:ational authorization (i.e., operations supervision, radiological 
control, hot cell operations) and physically controlled by a double-key entry system. 1n addition, access to 
the HL V and LL V are physicallr controlled with cover blocks requiring the use of a crane for removal. 

Currently, there is 24-bour surveillance c,f building areas and systems. Post-deactivation requirements will 
include removal of the key-card fystem and physical locks at the building entrance. The 324 Building . 
entrance will be padlocked and , ther points of access sealed. Periodic surveillance will be planned and 
implemented pending final deac 'vation :md decommissioning (refer to Chapter 8.0). 
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Figw-e 2-1. Cut-Away of the 324 Buildir1g showing the High-Level Vault, Low-Level Vault, and the 
Radiochemical Engineering Cell . 
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Table 2-1. Areas of the Building Pursuing Cle sure. 
Area Require Closure Componr ts for Closure 

Activities 
A-Cell No None 
B-Cell Yes Dispersible material ano debris, liner. concrete 
C-Cell No None 
D-Cell · Yes . Waste container storage area; 

HL V liquid treatment PliDCeSS equipment area 
Airlock Yes Piping from HL V /LL V 
Pipe Trench Yes Pfoing from HLV/LLV 
:m.,y Yc:-s Four tanks, piping, liner concrete 
LLV ··Yes Four tanks, piping, lineII concrete 
HLV sample room Yes Piping from HL V and L LV 
(Room 145) 
Cask handling area No None 
Trucklock No None 
EDL-146 Yes Piping from HL V /LL V 
Galleries Yes Piping from HL V and IjL V 
Room 18 Yes Piping from HL V and UL V and potentially conorete 

I 

surroundine: B-Ce11 shi~ld plugs . 

.. 

2005-08-23 T2-l 
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Taruc Capacity 

104 15 ,000 liters 

105 19,000 liters 

. 106 l, 700 liters 

107 3,600 liters 

2005-0B-23 

Table 2-2. High-Level Vault Tank Da 
1 

• 

Input 

A-Cell cubicles, A-11, A-l2j B-Cell 
cubicles, B-12, B-14; loadout station; 

. C-Cell; _D-Cell; pipe trench; LLV tank 1 02; 
Tanlc 107; Tank 105; vault sump 

A-CeU cubicles,.A-11, A-12; B-Cell 
cubicles, B-12, B-14; airlock; loadout 
station; pipe trench; Tank 106; Tank lOf 

Loadout station; B-Cell cubicles, B-12, 
B-14; D-Cell; pipe trench; Tank 107 

Chemfoal addition line; Tank 106 

T2-2 · 

DOE/RL-96-73, Rev. 3 
08/2005 

Output 

Loadout stall; Tank 105; 
pipe trench 

. Tank 104; loadout stall; 
pipe trench 

Loadout stall; pipe trench; 
Tank 107; Tank 105 

Loadout stall; pipe trench; 
Tank 106; Tank 104 

.. 
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Table 2-3. LLV Tank Data. 

Tank Capacity Input Output 
101 12,800 liters Pm~ess drains: A-Cell cubicles Al 1 Al2; 340 Building, tank 102 . 

B-Cell cubicles Bl 2, B14; cubicle d rains: 
A-Cell cubicles All , A12, A21, A2~, 
A3l., A32; B-Cell cubic!~ B12, Bl4; 
Room 145 sampler drain; Room 1 l 1 !lrain; 
Joadout stall, pipe trench; tank 108; 
B-Cell tank 115. 

102 19,000 liters A-Cell cubicles All , A12; B-Cell HLV Tank 104; Loadout 
cubicles Bl 2, Bl4; C-Cell; D-Cell; Station; 340 Building 
EDL-146; header in Rooms 146 and 147; 
tank 108; tank 101; tank 103; truckl1 ~ck 
sump; pipe trench; LL V sump 

103 12,800 liters Loadout station; pipe trench .. Loadout stall; pipe 
trench; header in Rooms 
146 and 147; tank 102; 
tank 101 

108 12,800 li.ters Room 146 drains; pipe trench Tank 101; tank 102 

. . .. 

. .. .. ... .... .. .. -~- ·· ._ ... . , -·· . -------· . ··-- . .. . ___ .. , _ , . . ' - ... . ... 

2005-08-23 T2-3 

. ----~ . 

.... 



.Page 7c o;t 295 of I'.A01225050 

2005-08-23 

This page intentionally left blank. 

T2-4 

DOEJRL-96-73,Rev. 3 
08/2005 



Page 77 or 295 of V.1101225050 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 · 
45 
46 
47 
48 
49 
50 

CONTENTS 

DOE/RL-96-73, Rev. 3 
08/2005 

3.0 PROCESS INFORMATION ... .......... , .... .. ....... ..... .... .... ... .. ..... ............ ..... ...... .. ........ ..... .. ... .... .... .. 3-1 

3. 1 WASTE PRODUCIN"G PROCESSES ...... ..... ........ ...... .. .. ... ....... ..... .... .... ................. ...... .. ... .... .... 3-1 
3.1 .1 A-Cell ... ...... ...... . : ................. ...... ......... ....... ........ ....... .. ... .... ........ . ......... ... ... ..... ....... .......... .. ......... . 3-2 
3.1.2 B-Cell ...... .. ... .. . : .......... : ..... ..... .......... ... .. ...... ..... .... ........ ...... .. ...... . . .. .. ...... .. ................ .... ...... ... ... .. .. 3-3 
3.1.2.1 Waste Solidification Engineering Prototype Program ............ .... ... ................ . .......... .... ... .. .... ... ... 3-3 
3.1.2.2 Period of No Activity ... .. ................... .. .. .. ...................... .. .. ... ........................ .... ........ ....... ............. 3-4 
3. 1.2.3 Nuclear Waste Vitrification Project. ................... ............ ...... ..... ... .. ...... ...... ... .. ........... ,. ...... ., ....... 3-4 
3. I .2.4 Period of No Activity ........ ..... .. ......... .. ............. .. ............. .. . : .... ........... ....... ..... ....... ... ... ..... ..... ..... .. 3-5 
3.1.2.5 Zeolite Vitrification Dcmonstra.tion Project.. .... ... ................ ...... ..... .. ..... .. ... ............ .. . .. ... .. ........ .. .. 3-6 
3.1.2.6 Pilot Scale Radioactive Liquid-Fed Ceramic Melter Testing Task ...... : ... ... ............... .. ...... .. .. ....... 3-6 
3.1.2. 7 Auxiliary Effluent and Process Feed Handling Systems ... ......... .l.. .. ............... ....... ....................... 3-7 
3.1.3 C-Cell .......................... .. ..... .. ... ......... .... .... .. .................... .. .... .. ................ ... ..... ........... ......... .. .... .. .. 3-8 

~:!:1 ~i~;!~:::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r ::::::::::::::::::::::::::::::::::::::::: ::::: ·3=;~ 
3.1.6 Pipe Trench .. .. ... .... .... .. : .. .. ............ .... ........ .. ....... ..... ...... ... .......... r ······ ........ ........................... ..... 3-10 
3.1 .7 Other 324 Building Areas ........ ... ..... ......... .. ..................... ................... .. ....... ....... ... ...... ... .... ... ..... 3-10 
3.1.7.1 Cask H.andling Area .... .. ............... ....... .... ................ ... ....... .......... ... ....... ...... .......... ....... .... .......... 3-10 
3.1.7.2 Tru~kloc~ .. ................. ... .... ......... .... .... .. ..... . ; .. ............. ................. 

1 

........ .. .... .. ......... .... .. ... ... .. .. ....... 3-11 · 
3 .1.7. 3 Engtneermg Development Laboratory-146 (Room 146) ......... .. .. ... .. .... ....... ....... .............. .... ...... 3 · 11 
3.1.7.4 Operating Galleries ....... ..... .... .................... ... ........ .. ................... .. ........... . : .. .... .... .. ..... ...... ... .. ...... 3· 11 
3.1.7.5 Room 18 .. ....... ... ............ ..... ........ ................ ....... ...... ....... ................. .. .. ......... _. ........ .... ..... .. ...... .. .. . 3-11 
3. 1.8 Other Components .. .. ...... ...... ... .. ...... .... ...... ......... .... ......... .. ... ..... ........... .............. ...... .......... ........ 3-12 
3.1.8.1 Pass•through Pons ......... .... ..... ......... ... .............. ......... ....... .... ... ........... ....................... .. .... ...... .... . 3-12 
3.1 .8.2 Cell Cubicles .... .. .. ... .. .. ...... .. , .. .............. ...... .... .................... ...... ... .......... .... .. ........ ..... ......... ... .. .... . 3-12 
3 .1.9 High-Level Vault arid Low-Leve1 Vault. .. ... .. .............. ..... .... ...... .... ............ ........... ...... ......... .. .... 3-12 · 
3.1.9.1 High-Level Vault ......... ........ ..... ...... ............. ... ........ _. .... ........ ... ... 

1 
... ........ ....... ............. .. .. ... .. ........ 3-12 

3.1.9.2 Low-Level Vault .......... .... .. ........ .. ............... ................... .. .. .. ..... . .......... ...... ........................... .... . 3-14 

3.2 
3.2.1 
3.2.2 
3.2.3 
3.2.4 

DANGEROUS WASTE TREATMENT AND STORA~E ACTrvITIBS .. ....... ..... .... .. ...... ...... 3·15 
A-Cell ..... ... ........ .... ........ .... .... .......... ........... ... ... ........ .... .......... ... 1 ..... ....... : ............ .. ... ... . .... ..... .- •••• 3.15 
B-Cell .. ... ..... ..... .... .. ... .... .... ........ .. ..... .. .. ........ .. ...... ... .......... ........ , ... .......... .... ........ .. ........... ..... ..... 3-15 

~:~~ :::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.1::::::::: ::: :::::::::::::::::::::::::::::::::::: ;:~~ 
3.2.5 Airlock ...... .. ....... ..... ....... ............ ... ... ............ .. ........... ............... .... ...... ..... .......... ............ .......... .... 3-16 
3.2.6 Pipe Trench ... ................. ......... ........ .... ... .......... ... ....... ... ....... .... ... ........... .. ...... .... ... .. .......... .. ... .... 3-16 
3.2.7 Other 324 Building Areas .. ....... .............. ........ ............... ....... ......... .. ...... ................. ...... ............ .. 3-17 
3.2.8 Other Co1T1poncnts ........... ..... .... ....... .. , .... ..................... ........ ... .. .... .... ...... .................. .... ......... ..... 3-17 
3.2.9 High-Level Vault and Low-Level Vault ........... ... .... .... .... , ....... .. .. ......... .. .......... .. ........ .... ....... .. .. 3-17 
3.2.9.1 High-Level Vault ... ..... .......... ... .. ........ ... .. ........... ..... ........ .. ........ ... ........ .... ........... .. . ... ............. ..... 3-17 
3.2.9.2 ·Low.Level Vault ... : ... .. . ~. :·: .. ~ ...... : ... . ; .. ... . : .. ...... : .... .. : ....... :.: .. . : .... .. .... .. : ..... ...... .. .. .. ... ... .. :.:-... ;·: ... :.: .. 3-18 
3.2.9.3 High-Level Vault Sample Room (Room 145) .. ... ....... ..... .... .. ............. ...... ............. ...... ..... .. ........ 3·19 

··-~·-2.9.~. 324 ~~.~l~~. ~ ~pi~: ~yst~: .. :·--::~·: ..... .. .. ·.·::.-~· .. ··::~··~.···.·_-~.·.:::.:···r ·:·:·:·· ··· ... :.:: ... _. .. : .... ...... :~·~~· •·~····:::~l .. ~ 
3.3 WASTE REMOVAL ACTMTIES ........ .. ..... ..... ........ '. ..... .......... ..... .............. .. ...... .. .... ... .. ... .. .. :. 3-19 
3.3 .1 A-Cell .......... ...... .. , .. .. .... ... ....... ...... .................. ... ..... ................. .......... ... .. .... .......... ..... ... ... ....... .... 3-19 
3.3 .2 B--Cell .. .......... ......... ............ ......... ......... .... .......... .. ........... ......... ..... .............. .... .... ...................... . 3-20 

2005·08-23 3-i 



Page 78 of 295 ot ~J\0122505 0 

l 
2 
3 
4 
s 
6 
7 
-s . 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

3.3.3 
3.3.4 
3.3.5 
3.3.6 
3.3.7 
3.3.8 
3.3.9 
3.3.10 
3.3.11 

CONTENTS (cont) 

DOE/RL-96-73, Rev. 3 
08/2005 

C-Cell ................................. ........ ................. ... .. .................................. .. ....... ..... .. ... .... ...... .. ........ 3-21 
D-Ccll ... ..... ....... .... ...... ............................................ ......... ......... ......... ......... .... .......... .... ... .. .... ... . 3-22 

~~;~~~h·:::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :: ::: 1::: ::::::::::::::::::::::::::::::::::::::::::: ;:;; 
Other 324 'Building A:reas ........................................ .................... ......... ...... ........ .... .. ................. 3-22 
Other Components ................. ........................... .. ............ ..... ...... .. , ........ ... ............... .. ......... .... ... . 3-22 
High~Level Vault Waste Removal Activities .... .......... .. ............ ... .......... ...... ........... ..... ..... ......... 3-22 
Low-Level Vault Waste Removal Activities .... ................... ...... ............. .... ........... .......... ...... .. .. 3-23 
Piping Removal Activities ................. .. ..... _ ....................... ... ... ........................ .... .............. ..... .... 3-23 

FIGURES 

Figure 3-J. Schematic of the 324 Building High-Level Vault Process Piping for Tank 104 .................. F3-1 
Figure 3-2. Schematic of the 324 Building High-Level Vault Process Piping for Tank 105 . ................. F3-2 
Figure 3-3. Schematic of the 324 Building High-Level Vault Process Piping for Tank 106 . ................. F3-3 
Figure 3-4. Schematic of the 324 Building High-Level Vault Process Piping for Tank 107 .................. F3-4 
Figure 3-5. Schematic of the 324 Building Low-Level Vault Process Piping for Tank 101 ........ ...... ..... F3-5 
Figure 3-6. Schematic oftbe 324 Building Low-Level Vault Process Piping for Tank 102 ................... F3-6 
Figure 3-7. Schematic of the 324 Building Low-Level Vault Process Piping for Tanl< 103 .. ................. F3-7 
Figure 3-8. Schematic oftbe 324 Building Low-Level Vault Process Piping for Tank 108 .................. . f3-8 
Figure 3-9. B-Cell Racks . ......... ........ .................... .. ....... .......... .... .. ............... .... .. ......... ........................... F3-9 

TABLES 

Table 3-1. Chronology ofB-Cell Activities ... ....... .......... ............ ................. .......................................... T3-l 
Table 3-2. Summary of Major B-Cell Equipment Items ....... ... ........... ..... !... ........................................... T3-2 

2005-08-23 3-ii 



Page 79 of 295 of V.A01225050 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
l6 
17 
18 
19 
20 
21 

3.0 PROCESS INFORMATIO 

DOE/RL-96-73, Rev. 3 
08/2005 

The 324 Building was constructed in th1e early 1960s to provide capabilities necessary to perform research 
and development (R&D) activities assoc:iated with waste management, sfructural material for use m the 
nuclear industry, and nuclear fuels design and construction. This chaptet provides information on the 
R&D processes and waste management activities that have occurred in tlie building. Hisloric process 
information for all areas included in the closure boundary is presented i;Section 3.1. TSD activities either 
identified in the initial violation (storage: of mixed waste in B-Cell and I V tanks, and subsequently the 
LLV tanks) or allowed under the consent agreement to close the violatio s (HL V tanks liquid waste 
treatment system), are presented in Section 3.2. Finally, past and curren~ removal activities in support of 
clos\ln:: and in support of deactivation (for those areas within the closure ~oundary that do not require 
action) are presented in Section 3.3. TI1e actual closure activities for portions of the 324 Building 
undergoing closure are described in Chapter 7.0. 

Information included in trus chapter was gathered through discussions W}th knowledgeable building 
personnel, searches of existing building operating reoords, reports inclu~ng the Integrity Assessmem Plan 
for PNL 300 Area Radioactive Hazardous Waste Tank System, (SAIC 1993), and PNNL documents 
prepared during operations. Many operational records are no longer ava1lable (for instance, archive files 
before 1998 for tank-to-tank liquid transfers cannot be found). 

3.1 WASTE PRODUCING PROCESSES 

22 Liquid and solid radioactive andmixed waste has been generated during the conduct of various programs 
23 within 324 REC. Liquid waste generated within the REC has been discnargcd at various times to the HLV 
24 tanks and LL V tanks. The waste consisted of solutions generated during R&D activities and solutions 
25 from radiological decontamination activities. Solution transfers occurred through piping bclween various 
26 tanks in the HL V and LL V and the REC cells. Solutions from the LLV tank5 can be discharged to the 
27 340 Buflding. While the piping system has been designed so that solutions can be transferred from the 
28 LL V tanks to the HL V tanks, solutions cannot be transferred directly from the m, V tanks to the LL V 
29 tanks. 
30 
31 Solid materials classified as waste also were generated in the REC cells during this time, Solid material 
32 was and still is packaged in U.S. Depart.ment of Transportation or DOE approved packages and transferred 
33 to burial grounds or storage facilities in '!he 200 Area. Most of the solid ~terial classified as waste 
34 generated in the REC Cells was LL W. After 1988, solid materials classified as containing dangerous 
35 waste, such as radioactively contaminate:d lead brick, lead shot, and process rack components that 
36 contained lead for counterbalance purposes, were packaged separately from LLW and transferred as mixed 
37 waste (MW) to the Central Waste Complex in the 200 West Area. 
38 
39 The following R&D projects and programs have been conducted in the identified closure plan boundary 
40 areas since construction of the 324 Building: 
41 
42 A-Cell 
43 • Waste Solidification Engineering Prototype Program (WSEP) 
44:. -···· ! .. . Nucl.~~ W?Ste Vitrification Project .{NWVP) 
45 • Federal Republic of Germany (FRG) Program (Production of Seale lsotopic Heat Sources) 
46 
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B-Cell 
• Waste Solidification Engineering Prototype Program (WSEP) 
• Nuclear Waste Vitrification Project (NWVP) 
• Zeolite Vitrification Demonstration Project (ZVDP) 
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• Testing and Operation of the Radioactive Liquid-Fed Ceramic Melt (RLFCM) 
. I 

• Federal Republic of Genrumy (FRG) Program (Production of Seale Isotop~c Heat Sources) 

C-Cell 
• Waste Solidification Engineering Prototype Program (WSEP) 
• Waste Fixation Program 
• Spent Fuel Handling and Packaging Program 
• Waste Isolation Program 

D-Cell 
• Waste Solidification Engineering Prototype Program (WSEP) 
• Waste Fixation Program 
• Spent Fuel Handling and Packaging Program 
• Materials Characterization Center Program 
• Commercial Spent FuelManagement Program 
• High-Level Vault Interim Removal Action Project 

3.1.1 A-Cell 

Between 1966 and 1972, A-Cell wa~ used to perform radiological and P, ysical measurements of glass 
canisters produced throughout the Waste Solidification Engineering Pro,otype (WSEP) program (see 
Section 3.1.2.1). Waste generated in th,: cell were radioactive only and plassified as LLW, From 1972 to 
1982, the cell was used as a storage areiL for WSEP glass canisters. In 1p82, the cell was used to perfonn 
radiological and physical characterization of glass canisters produced during the Nuclear Waste 
Vitrification Program (NWVP). Waste generated during the NWVP cbkracterfaation work were classified 
as LLW. No work was performed in th1: cell fr:om 1982 to 1985. I 

In 1977, after discovery of a leak in the ventilation duct space under A-Cell, a test was conducted to 
dt:1ermine the int.e~ty of the ceJl s~ '.'11d stainless steel floor ~iner. Tre sump and liner were flo~ded 
Mth water contammg dye. The vent1lat1on duct space was morutored for evidence of the dye solution, 
with negative results. 

It should be noted that A.Cell has a mild steel wall liner that is butt welded to the stainless steel floor liner. 
The weld occurs approximately 1.5 metA,rs above the floor. The mild st~el wall liner consists of seam 
weided plates that run up to the crane rail level. There is no seal between the mild steel liner and the 
concrete wall at the crane rail. This makes it possible for solutions usooj to decontaminate the A-Cell crane 
in the REC airlock to run down the crane rails into A-Cell, and run do'\oVtl the wall between the concrete 
and-the mi·ld steel ·liner. Administrative controls were put in place in 1980 to ensure that dams were put in · 
place on the crane rails in the REC airlock to prevent water running into the cell during decontamination 
activities at crane rail height in the REC airlock. I 

.. A:::CelCwas cieane<fand refurpished in-l9°i~sieioi-e-the0 instaliation·ofth~°FRG.,Pr~wa~(P·~~d~~tio~ oi ... . 
Sealed Isotopic Heat Sow-ces) electropolisher and water-cooled FRG canister storage rack. In 1988, a total 
of 34 FRG canisters were electropolished, and stored in fue cell (see Section 3.1.2.6). Canisters were 
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1 stored until 1997 1 when the canisters were repackaged in storage casks d transferred to a dry storage area 
2 in the 200 Area the Central Waste Complex. 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
H 
19 
20 
21 
22 
23 
24 
25 

Electropolishing was the only activity performed in A-Cell that produce dangerous waste. Canisters 
produced during the FRG Program wern electropolished in 85 wt% pho~ horic acid. The electropolishing 
process removed about 1 kg of surface metal and contaminants per cani1er (refer to ~ter 4.0 for 
analytical infonnation on this material). The electrolyte, phosphoric aci~ contained trace amounts of 
chromium and non:regulated radiological constituents cesium--13 7, and. st ontium-90. In October 19 88, 
2,463.5 Titers of this solution were transferred to LL V Tank I 02, where fue solution was neutralized and 
transferred to the 340 Building. The electropolishing tank in A-Cell w Is made a less-than-90--day storage 
area until the waste was containerized and transferred to the Central Wa te Complex. The tank was 
triple•rinsed in October 1988 as part of the waste retrieval process. 

3.1.2 B..Cell 

B..Cell was used to demonstrate chemical engineering pilot-scale proces es for radioactive waste 
management programs. These programs left B·Cell filled with equipm• t that is highly contaminated with 
radioactive waste, radioactive materials, and materials that have been designated as mixed waste. 
Additionally, B-Cell contains dispersible (i.e., easily spreadable) material containing mixed-waste . 
contaminants (heavy metals). l . 
The majority of mixed waste producing activities of concern for closure ccurred in B-Cell. The B-Cell 
activities are summarized in Table 3.1, Periods listed as 'no activity' intlica.te that no project or R&D 
activi1ies were occurring in the cell during that time. 

26 3,1,l.l Waste Solidification Engineering Prototype Program 

27 
28 
29 
30 
31 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 -· 
42 
43 
44 
45 

The WSEP program was the first prognilltl to be perfonned in B-Cell. e WSEP program began in 1966 
and continued through 1972. The program was designed to demonstrat three methods of solidifying 
highly radioactive waste: pot solidification, spray solidification, and pho[ hate glass fonnation. • 

3.1.2.1.l · Pot Solidification 

Two separate processes were considered pot solidification methods: pot alcination and rising level glass. 
In the pot calcination method, the waste was fed into a heated pot and cdncentrated to a salt cake by 
elevating the temperatures. The salt cake was then heated to 900° C to decompose the residual nitrates, 
which resulted in the final product of a soluble calcine comprised primarily of oxides. Escaping vapors 
from the process were condensed and collected; noncondensibles were filtered and released as airborne 

effluents. I 
The rising level glass method co~isted of feeding a liquid waste along with glass-forming materials into a 
stainless steel pot heated to 900° C. A melt took place, creating three_ Ja~ers in the pot: fluid glass, calcine 
(sinter), and a waste-liquid ·on the top. The feed rate of the liquid waste and glass formers·was·varied such 
that the resulting liquid and calcine layers were at a rrrinimum. Once th~ container was full with 
I 00 percent fluid glass, the pot was cooled to allow solidification, Off gasses from this process were 
condensed and collected; noncondensibles were fil tered and released as iirbome effiuents. 

• ••• • • • • _ ,. , w,o "" • ••• - "" • - • ~ • - •u., _ •- • • ••~ •••- • ' " • t • 
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The basic operations accomplished in spray solidification were: (1) conyersion of aqueous waste solution 
to finely divided oxide powder by spray calcination, and {2) formation of a melt (glass) that solidified to a 
coherent mass that was physically stab It~ and chemically inert.· Melting was performed directly in the 
receiver canister (in-can melting). 

The first step of the process was to feed the liquid through a pneumatic a omizing nozzle into the top of the 
spray calciner. As the spray traveled down the heated portion of the caldiner, the solution was dried into a 
powder. The powder, or calcine, fell directly into the in-pot melter: Fhii materials and silicate were added 
to the in-pot melter to ensure formation of durable glass. Depending on the types of waste used and the 
desired characteristics, the following different fluxes were used, either a ene or mixed with another: P2O;, . 
oxides of Li-Na-Al, CaB2OJ(colemite), B2O3, and SiO2• The waste powder, flux material, and silicate were 
melted at a temperature between 700 to 1,200° C. Once a canister was II, the canister was cooled and 
sealed for storage. 

3.1.2.1.3 Phosphate Glass Process 

The phosphate.glass process was carried out in two continuous steps: (1 a low-temperature (120 to 
140° C) concentration step in which aqu.eous waste, chemic~lly adjusted L'.: tl!,e addition of phosphoric acid 
together with certain metal salts (when required), was continuously concfutrated and partially dcnitratcd to 
a thick sluny, and (2) a high temperature (1;000 to 1,200° C) glass-fo ·, g step in which final removal of 
water, nitrates, and other volatile constituents was accomplished. When the receiver canister was full, the 
canister was removed, sealed, ~d taken to storage. 

The WSEP Program was designed to investigate trcatability processes f'f defense production waste, The 
feed-material compositions used in the WSEP progr:am were prepared t~Ldemonstrate the bounding 
conditions relative to glass forming for :dmulated waste streams represlative of: (1) PUREX process 
waste solution that contained a large amount of iron, such as would resu t when an iron canister is used to 
transfer nuclear fuel elements and the canister was co-dissolved wrth the nuclear fuel and (2) a PUREX 
process waste solution optimized to produce a waste containing a minim m quantity ofnonf1Ssion product 
material. Several elemental substitutions were made for the fission prod ts. Elements present in the 
WSEP feed included molybdenum, nickel, cobalt, copper, potassium, ru idium, iron, and aluminum. 

3.1.2.2 Period of No Activity 

WSEP Program activities were complet•ed in 1972. From 1972 to 1976, no activities occurred in B-Cell 
other than required minimum safe surveillance and maintenance activiti s such as ventilation filter 
changes. Only solid LL W, such as expendable personal protective equi 1ment and plastic sheeting used 
during high contamination area entries, was generated during this time. 

3.1.2.3 Nuclear Waste Vitrification Project 

The NWVP provided a demonstration of the vitrification of the liquid hi -level waste (HLW) stream 
highly radioactive liquid waste from spent nuclear fuel that was discharged from an operating light water 
reactor . . 

·44 
45 
46 
47 

· -Toe-61:ijecfive·ofthe'NW'VP was to pro,,ide i de'mcinstration of the vitri !cation oriiiuid-HLW fr~;; ~ t- .. 
fuel discharged fromLWR The NWVP encompassed two tasks of the f omrnercial High-Level Waste 
Immobilization Program: waste preparation and demonstration of vitrification ofHL W. The project was 
started in April 1976 and was tenninated in June 1979. In preparation£ r the project, some canister 
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inspection equipment was demolished and removed from B-CeU·as LL , ·A dissolver system was 
installed in B•Cell to dissolve the commercial spent fuel, and piping was added to the pipe trench and HL V 
tanks to allow transport of dissolved spent fuel and reprocessing HLW t I and from the neighboring 
325 Building. 

The NWVP involved equipment in both 324 and 325 Buildings, The 32f Building was used for fuel 
unloading, fuel disassemb]y, shearing, dissolving, waste calcination and r trification. Solvent e:x:traction 
with 30 percent volume tri-butyl phosphate·in a normal paraffin hydrocarbon diluent (rendering the solvent 
immiscible with the aqueous based dissolver solution), and ion exchang~ processes on the dissolved fuel 
were performed in A-Cell of the 325 Building before transferring the resulting HLW back to the 
324 Building, A triple encased underground pipeline between the two '6uildings served to transfer 
dissolver solution to the 325 Building, and HL W from the 325 Building o the 324 Building (refer to 
Chapter 2.0, Section 2.3 .1.6.1). 

Commerdal L WR fuel assemblies were received in the truc.klock unload: g area in approved srupping 
casks. The fuel assemblies were transferred int_o B-Cell for storage and 'sassembly. For disassembly and 
shearing, the fuel pins were withdrawn from the fuel assembly in groups of five, and fed to a hydraulic 
shear. The cut fuel pieces dropped down a chute into a basket located inside the dissolver vessel Taruc 127 
(removed in 1984). After a period oftir.ne to allow for dissolution of the spent fuel, the dissolver solution 
(nitric acid) was filtered and sent to holding Tank 126 (removed in 1984,, The dissolver solution was 
transferred from Tank 126 to A-Cell in the 325 Building through the int building pipeline. 

After processing, the resulting dilute HL W feed was transferred back ~ugh the interbuilding pipeline to 
HL V Tanlc 106 in the 324 Building. The HL W was transferred to Taruc ~ 07, where the chemical 
composition was adjusted to that oftypii:al waste by the addition of ur~m and nonradioactive chemicals. 
Inert chemicals added to the HLW in Tanlc 107 were: NaNO.:i, Fe(NO3)- 'H2O, Cr(NO3}-9H1O, 
Ni(NO3)-6H2O, and H3PO~ (75 percent). The waste feed material was sferred to B.CelJ feed Tank t 14, 
and to evaporator Tank l 13 to adjust the acid concentration and volume for the vitrification process. The 
concentrated solutions from the waste feed preparation process were useh for the two batch operations of 

. I . 

the spray calcine/in-can melter system. Glass forming compounds addccj to the HL W calcine during the 
vitrification process were SiO1, Na2O, B2O3, TiO,, Li2O, MgO, ZrO2, ancl La20 3. 

During 1979, the spray calciner was plugged with calcined material durii g a melting run. During efforts to 
unplug the calciner, several kilograms of calcine dropped out of the calcmer and ended up on the floor of 
B-Cell. This calcine is part of the dispersible material present today in 1 -CelL _ 

Because of the high radioactivity of the glass logs produced, the logs were designated as SCW with no 
identified disposal path . Afternegotiations with the Ecology in 1995 and subsequent revision of the 
Hanford Facility RCRA Permit (Ecology 1994 ), the glass logs were transported for storage to the PUREX 
Storage Tunnels. 

3.1.2.4 Period of No Activity 

NWVP activities were·corrtplere.d in 1979:-From 1979 to 198"1 ;- nc:>"activities otcurreom B.:..Cell 'other than 
req~ red minimum safe surveillance a,nd maint~ance ~tivities such as ~entilati~n filter ch~ges,. Only 
solid LL W, such as expendable personal protective equipment and plastic ·sheeting used dunng high 
(T.?.diological) .cont!l-nlination, ID:~. entr.i.e.s., _wiv; generat.ed during this tim~ 

.2005-08-23 3-5 



.Page 84 of' 295 o f IlAOl225050 

2 
3 
4 
5 

3.1.2.5 Zeolite Vitrification Demonstration Project 

DOE/RL-96-73, Rev. 3 
08/2005 

ZVDP was designed to demonstrate that zeolite ion exchange resins could be vitrified as an alternate 
means to immobilize radionuclides pres(mt in the resin for storage. zvd was started and completed in 
1981. 

6 Zeolite ion exchange resin that had been used to sorb radioactive stronti and cesiwn from waste water at 
7 the Three Mile Island site were used in the demonstration, Equipment + ·fabricated and placed in B-Cell 

· 8 to allow the dry zeolite to be mixed with dry glass formers and fed to a ctnis~er inside an in-can melter. 
9 Glass formers used in the process were SiO2, Na2O, B2O3, TiO2, Li1O; ~gO, Zr02, and La2O3. A total of 

10 five resin beds were received and used in the demonstration, which prod ced eight glass logs. Because of 
11 the high radioactivity of the glass logs produced, the logs were classified as SCW for which no disposal 
12 pathway existed. After notification to the Ecology and revision of the Hanford Facility RCRA Permit in 
13 1995 (Ecology, 1994), the glass logs were transferred to the PUREX Stot ge Tunnels. 
14 
15 3.1.2.6 Pilot Scale Radioactive Liquid-Fed Ceramic Melter Testin Task 

16 The RLFCM testing task including the installation and testing of the cerabc melter in B•Ce;I occurred 
17 from 1982 to 1986. Existing equipment in the cell, including dissolver ~ nks installed for the NWVP, the 
18 spray calciner system, two in-can melting systems, fw:1 disassembly tabI9, glass canister storage tank, and 
19 ZVDP equipment were demolished and :shipped as LL W to the burial grpunds in the 200 Area to make 
20 room for the turntable/melter and auxiliary equipment racks necessary foI1 the process. 
21 
22 RLFCM program consisted of a ceramic melter capable of handling liqui~ slurries of waste directly, 
23 Waste slurries were fed into the top of the melter, where liquids in the sll.pl)' were flash evaporated. The . 
24 waste formed a crust of material that floated on top of a layer of molten glass. The crust gradually would 
25 melt to fusion temperatures, joining the molten glass beneath. An air lifl} ystem was incorporated into the 
26 melter to allow periodic draining of the molten glass pool formed in thflter. Molten glass was poured 
27 into stainless steel canisters moved beneath the melter discharge by a table system. The system 
28 allowed continuous production of glass during a melter run. 
29 
30 A liquid metal seal was used to seal the c:eramic melter to the turntable 

I 
m so that negative pressure 

3 I could be maintained on the entire system. The seal consisted of an alloy fith low melting characteristics 
32 (refer to Chapter 4.0 for description of alloy). The alloy was contained i~ a umt that was installed on the 
3 3 turntable. The unit consisted of a circular trough filled with the low temnerature alloy, and steam lines that 
34 surrounded the trough. After installation of the unit on the turntable, stealm was circulated through the 
35 steam lines. The heat of the steam melted the low temperature alloy, creiiting a pool of liquid metal. The 
36 melter air lift system was lowered into the liquid metal pool, and bolted iA place on the melter. After steam 
37 was shut off to the liquid metal seal unit, the metal solidified, forming an lexcellent seal to the air lift 
38 system that could be easjJy breeched by simply beating the low temperature alloy with steam. The liquid 
39 metal seal unit allowed easy maintenance: or equipment replacement ofbJth melter and turntable 
40 componentS. · j 
41 
42 Two auxiliary racks also were installed in thi:-cell. The feed rack consist . d of two feed tanks 'in which tlie · 
43 waste sluny was prepared and fed to the melter system. The melter off g.l..s rack contained condensers and 
44 scrubbing systems_ necessary to control the volumes of vapors dischargedlfrom the melter system. The 
~5 ___ .. mcl~~ ~f!:gas ~~c.k.~ co~ect~.!<? tJ.1<: ,ex)S1ing P.ff g?.$. p~9~1:1g eqt.!ip~_nt in tJ:)e _~ll, while. tne:;,feed . _ 
46 . rack was connected to in-<;ell process tanks associated w.ith feed prepara ·bn. 
47 
48 RLFCM was made operational in 1985. Testing of the RLFCM include a 'cold run' in which no 
49 radionuclides were included in the feed, and a 'hot run' in which deplete uranium and natural thorium 
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oxide were added to the feed. Details cf.the composition of feed materi are provided in Chapter 4.0, A 
total of four canisters of glass were produced during RLFCM testing. A~er testing, the RLFCM was used 
to produce the heat and radiation sourcc:s for the FRO Program These f0ur canisters subsequently wore 
stored in A-CeJJ pending completion of the FRG Program (refer to SectiJn 3.1.2.6.2). 

3.1.2.6.l Fahrl""Hon of CMlum ,nd Strontium Hut and Radiar on Soun:" Program 

In 1986 through 1987, the RLFCM task produced 30 isotopic heat sources in canisters for FRG to be used 
as part of a repository testing program. These activities, which frequently are referred to as the FRG 
Program, involved the filling, closure, and decontamination of the 30 catiisters. The canister filling and 
decontamination processes used the vault tanks for feed waste solution, iocess condensates, and 
decontamination solutions as described in the following .sections. 

13 3.1.2.6.2 FRG Canister Filling 

]4 
15 
16 
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18 
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21 
22 
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26 
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29 
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41 ··· 
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During three separate processing campaigns (RLFCM-7, -8, and -9), canisters were filled using the 
radioactive liquid-fed ceramic melter to produce a borosilicate glass. Fe~d materials for these campaigns 
were cesium-137 and strontium-90 lad~ri nitrate solutions from B Plant q omplex. Details of the 
composition of feed materials are provided in Chapter 4.0. The original feed stock solutions were made 
from cesium-137 chloride capsules fabr:lcated at WESF and strontium-99 fluoride. Capsule contents, 
including impurities such as lead, chrome, and traces of plutonium (in the strontium capsules only). were 
converted to nitrate solutions before being transferred from the B Plant ~lex to the 324 Building, 
Residual halides (in small quantities) were expected in the waste feed so~ tions. The waste feed solutions 
were stored in HLV tanks 104 and 105. Waste feed solutions were batcti transferred from Tank 104 and 
Tank 105 to Tank 112, where the temperature was controlled and monit<f'ed and the solution was agitated. 
The contents of Tank 112 wcrre transfen-ed to the evaporator Tank- 113 fCJ denitrification (addition of 
formic acid) and volume reduction. The: concentrated product from Tank\ 113 was transferred to feed 
makeup Taruc 114, where nonradioactiv,~ glass-fonning chemicals were iilided. The resulting feed slurry 
was sent to the RLFCM feed rack, where the slurry was fed into the RLFCl1 

M and melted to form a 
borosilicate glass. 

A total of30 canisters were filled with g;lass during the three RLFCM ~paigns. The canisters were . 
unloaded from the turntable and. transported to A-Cell for installation of a welded lid, decontamination, 
and storage. During 1986, melter feed tbat consisted of a nitric acid solution that contained cesium, 
strontium, and impurities including lead, chrome, and plutonium spilled 6nto the floor of B-Cell and 
evaporated. The resul~ng dry m~erial 'i~ conservatively ass~ed to bej dispem'ble, These 30 canisters 
and the four produced m the earher RLFCM task were loaded m storage ks and transferred to a storage 
area in the Central Waste Complex. 

3.1.2.7 Auxiliary Effluent and Process Feed Handlin~ Systems 

The PUREX off gas handling system in B-Cell was in service from 1966 through 1987. Major parts of the 
system were unchanged during that time, although replacement of severa condensers in 1he system and 
addition of another off gas scrubber rack occurred ·between 1984 and 19 5 as part of an equipment 
upgrade to support the RLFCM testing t1sk and FRG Program. 

44 .. -~~-PT2~~~_fE_ed ha:!.d_~pg sy1a_eE1_js m,t~~l-~!~d..!I:? the. efll~~nt h~~~~ fY.S!Cm~ f _!~C~-~..{e~_s.10..C?.k.s w~ ··-· ---
45 cycled through the effluent handling system, principally the evaporator and fractionator, to prepare the feed 
46 for introduction to the melting systems. This system consists of two proc1 ss tanks and transfer piping. 
47 
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1 Process auxiliaries necessary for operation of the melter systems tested i B-Cell consist of equipment for 
2 (I) preparing aqueous waste solutions for feeding the melter systems, (2) decontaminating the melter 
3 system off gas, and (3) decontaminating the melter system condensate an recovering nitric acid. 

1 Effluents generated from vitrification (glass-making) processes consisted lofvolatilized material from the 
6 feed, entrained liquid or solid aerosols, IIIld process air. The volatilized zr,teria1s consisted primarily of 
7 water, nitric acid, various oxides of nitrogen, and a.small amount ofruthc,nium tetrox.ide (Ru04). 

8 Noncondensible constituents in the me1ter system off gases were dischl ed to the atmosphere after . 
9 treatment by in-cell process off gas scrubbers and HEPA filtration. 

10 
11 In the 324 Building auxiliary system, vapors from the melter systems w~ routed through a condenser to 
12 the evaporator. The condensate was concentrated in the evaporator. Entriarn[ · cd aerosols in vapors from the 
13 evaporator were removed in the evaporator tower by impingement plates, bubble caps, and a mist 
14 eliminator, and recondensed. The evaporator condensate was concentrat1<l in the acid fractionater where 
15 nitric acid was recovered. Vapors from the fractionater were again condensed; about 80 percent of the 
16 fractionater disti11ate was recycled to the evaporator as acid stripwater, wfiile the remaining 20 percent was 
17 discharged to storage in HL V tanks. Remaining off gasses were treated ljy in-cell HEP A filtration, run 
18 through a scrubbing system, and through additional HEPA filtration (boi in the process off gas blower 
19 room and the building zone I ventilation system) before being discharg to the atmosph~. Figure 3.1 
20 illustrates the effluent treatment auxiliary system. 
21 
22 The effluent treatment auxiliary system included Tank 113 (evaporator), tank 115 (fractionater), Tanlc 116 
23 (fractionater distillate receiver), and Tank 118 (scrubber) located in [ 
24 B-Cell of the ·3 24 Building. The following describes process routes for lir uid effluent discharges in this 
25 system. 
26 
27 The major process route for Tan1c 113 was transfer of concentrated effluent to Tank 112 or Tank 114 (feed 
28 tank) for immediate use in the vitrification process or transfer of concen~

1 ed effluent to EL V Tank 104 
29 for future use. Process routes for reclaimed acid from the fractionater (T k 11,) was to I-IL V Tank l OS 
30 for storage, or to Tank 116 or process condensers for condensate pH adju ents. Vapors from the 
31 evapora1or (Tank 113) were sent through two stages of condensing bef~ discharge to the fiactionater 

;~ :~~~;.~~ ~t=~=~i;~~ t:i=t1 !~1~:),ct:~~~t~! :~~~f:~g:!;~ :~t~~g;;:sto 
34 the fractionator Tank 115 as makeup solution, a.nd to pr~ess condensatelbolh:ctor Tank 117. Liquid 
35 emuent discharges from Tanlc 118 (scrubber bottoms) were sent to fil V ank I 04. 
36 
37 The spray calciner/in-can melter system used during WESP and NWVP ould receive feed from the 
38 interconnected utility Tank 112 (evaporator feed tank) and Tank 114 (calf iner feed tank). Tank 112 
39 received feed material from HL V Tank 104, Tank 105, and Tank 107 or the evaporator (Tank 113) and 
40 discharged to the evaporator or Tank 107. Tank 114 received material~ frm HL V Tank 107 and 
41 discharged to the melter system or Tank 105 . Although not used betwe 1966 and 1987, additional 
42 piping present in tanks 112 and 114 went to rack face connections, whic allowed process connections to 
43 be made to other equipment. One of the1;e lines from Tank 112 was used Jto connect a vacuum transfer 

.. 44··· · ·sys1enffo D-Cell to facllitate treatm·ent of HL V tanks" solutions iri 1996.(se·e Secuon "3.2'.4): · 
45 
46 
47 ..... 3.1.3.. ... _C-::Cell 

48 C-Cell has been used since 1968 for matt:rials characterization work in su port of several programs. Most 
49 of the chara.cterization work performed involved leaching studies of glass produced during the WSEP 
50 Program and spent fuel from various commercial reactors. The leaching tudies performed centered 
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I around characterization of groundwater effects on waste forms. LeachatdS used were distilled water, onsite 
2 groundwater, brines, and some carbonate buffered aqueous solutions. Prbgrams supported include WSEP, 
3 the Waste Fixation Program, Spent Fuel Handling and Packagjng Progri$. and the Waste Isolation 

i :~: aim disoove,y of a leak io the ventilation duot space under C.JII, a lost was conducted to . 
7 detennine the integrity of the cell sump :md stainless steel floor liner. Tub sump anq}iner were flooded 
8 with water containing dye. The ventilation duct space was monitored for evidence of the dye solution, 
9 with negative results. · 

10 
11 Equipment in C..Cell was removed and tbe cell decontaminated in 1989. Since 1989, C-Cell has been used 
12 for R&D activities of spent fuel and target assemblies. In addition, equip ent was installed in 1996 to 
13 perfonn treatability studies on waste tank sludge from the 200 Arca. 
14 
15 
16 3.1.4 D-Cell 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

Work activities performed in D-Ce11 include preparation of WSEP glass samples for analysis, 
characterization, sectioning, and sample preparation of commercial spen~el samples, and production of 
glass standards for the Materials Characterization Center Program; spent uel heat and radiation 
degradation studies for the Commercial Spent Fuel Management Progr · and operation of equipment 
used during the HL V Liquids Interim Ac:tion Project. Solid LLW materiJJs were produced during th.ese 
activities and transferred to the bw-ial grounds in the 200 Areas. Lead usbd for shielding and · 
counterweights was classified as low-level mixed waste and transferred tlie Central Waste Complex. 

A radioactive liquid waste leak was detected in 1977 under C-Cell. At thl time, D-Cell opimtions 
perfonned work for the Materials Characterization Center Program invoJJing strontium-9O fluoride. In 
performing cell cleanup during operations, water was siphon jetted from the sump present in the cell. 
Several days later, while performing work in the ventilation duct space urider C-Cell, liquid containing 
high levels of radiation was noted as leaking from a crack in the concrete eiling of the crawl space 
(actually the floor of C-Cell). The immediate assumption was that there 'fas a leak in either C-Cel1 or 
A-•Cell that was causing the liquid leak :in the ventilation duct space. A I~ test was conducted in C-Cell 
and A-Cell. The sumps and floor areas were flooded with a dye solution and left for an extended period, 
then siphon jetted to HL V Tank 104. The test showed that the sumps and stainless steel floor liners were 
intact in both C-Cell and A-Cell. ! · · 
After further investigation, a determination was made that the source.oft e leak was a transfer line that 
was used to jet the contents of the D-Cell sump to the LL V tanks. This confirmed through analysis of 
the leaking solution, which showed high levels of strontium-90. The onlYi work occuning with 
strontium-90 was in D-Cell. It was assumed that the line, which is imbed~ed in the concrete walls of both 

40 C-Cell and D-Cell, failed fo, unknown rc:asons. Liquid being carried in tliie line during jetting operations 
41 leaked into the concrete, finding an exit in a crack in the concrete ceiling ~fthe C-Ce11 crawl space. 

42 .I. 
· 43 The suspect line was isolated to prevent further use, and another transfer 1ine was designated for use during· 

44 future sump jet operations. Additionally,. catch trays were installed in the lventilation duct space to catch 
45 any leaking liquid in the event that a similar leak occurred in the future. The catch trays drain to the HL V 
46 __ sUTP.-P.1. Vvh~ll __ i_s_![!cmitor,e_~,-~9.r._liqui~.~y~_l. }'~o ~iqllid_ jev~l_!1]imns attribut~~l~ !.<? ,.leaks ii:i_!h._e_c~~! space 
47 have occurred (refer to Section 3.2.9. l for a discussion of free liquids in e HL V). 
48 
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'The D•Cell has a Slgnificant nonregulated inventory. The fuel pin inven ry ofD-Cell consists of 
approximately 50 kilograms ofBWR and pressurized water reactor SNF rod segments and fuel pellets 
contained in two spent fuel storage containers. 

There are five strontium filters encased in specially designed stainless st 1 canisters, nine ion exchange 
columns encased in specially designed :;tainless steel canisters, and one transuranic (TRU) column encased 
in a specially designed stainless steel canister. The filters and ion excha.i}.ge columns are part of the HL V 
Liquid Waste Interim Removal Project :residual waste stream. Both the NF and HLV filters and columns 
will be removed before closure. 

12 3.1.5 Airlock 

13 
14 
15 
16 
17 
l 8 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

The airlock allows for access to the four REC (A-, B-, C-, and D-Cells) d the pipe trench, and is used 
primarily as a transition zone for maintenance, and for transfer ofmateri~l and equipment into and out of 
those areas. The airlock is used for final radiological decontamination oI containers before releasing to the 
cask handling area (Note: Packages are decontaminated in B Cell before entering the airlock. 
Decontamination in the airlock is required because of the airborne natu of radiological contaminants 
within B-Cell). The decontamination solutions currently gravity flow to khe pipe tr~ch. In Chapter 7 .0, 
Section 7.1.5 addresses closure activities for the airlock and Table 7-1 Ii ts specific piping to be isolated to 
accomplish the isolation of the airlock and pipe trench from the HL V, 

3.1,6 Pipe Trench 

The pipe trench was used to make utility, process, and waste handling pi ing connections between the cells 
and the HL V tanks. Process and waste handling piping runs between thd pipe trench, HL V and LL V 
tanks, and B-Cell. The pipe trench will be isolated from the HL V. I 

The pipe trench also was designed to contain water used for decontaminatiQn of external surfaces of 
containers with radiological contaminants above packaging requirements~(primarily caused by airborne 
contamination during transfer of container from in-cell to the airlock) in e REC airlock, and radiological 
decontamination of the airlock itself The liquid collected in the bottom fthe trench. The pipe trench 
was equipped with a st.earn jet that en~bl~d s~lutions col~ected in the tretlfh to be transferred to LL V 
Tanlc 102. The steam Jet ceased functiomng m 1985. Smee 1985, colleqted water has been managed by 
monitoring the pipe trench level, and cu1tailing use of water in the airlock iflevels reach an administrative 
control le~el. Alternatively,. a pump was connected to ~bing ~ing intJb the ~ipe trench, The outlet for 
the pump 1s connected to a line that passes through a shield plug m the a rlock into B-Cell. 

3.1.7 Other 324 Building Areas 

40 Four other areas of importance arc within the closure boundary: cask , dling area, the trucklock, the 
41 EDL-146, and the galleries. 
42 
43 3.1.7.l Cask Handling Area 

44 .. · ·The:" cask fiariclliiig"aiea is uiied for eqU:ipmcnf and-cask storaie: · No dan Frous waste activities take -place 
45 in the cask handling area, However, packaged waste does pass through t e cask handling area to exit the 
46 building. 
47 
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The trucklock proVJdes access into and out of the 324 Building for all ra~oactive material. The area 
consists of a loading bay accessible by truck or rail car, and a radioactive pquid loadout stall used to 
transfer radioacuve liquids into or out of the facility using appropriate tra~rt ca.s~. The loa~out stall is 
a shielded and ventilated cubicle that contains piping connections and vallvl e en manifolds 1hat allowed routing 
of liquids to or from the HLV and LLV tanks. It was last used during the production of sealed isotopic 
heat sources for the FRG Program to transfer radioactive cesium and stri tium solutions to HI. V tanks l 04 
and 105 in 1986. 

The trucklock cont21ned a less-than-90-day storage area periodically used as a staging area for 
contact-handled mixed waste. The truck:lock also contains satellite accu ulation areas that are used to 
accumulate contact-handled mixed waste from the REC. All mixed wast is packaged for radiological 
contamination control before being brou~t into the truckloclc area. 

3.1.7.3 Engineering Development Laboratory-146 (Room 146) 

The EDL-146 has been used for bench and pilot-scale process developme. t activities. EDL-146 has 
contained satellite accumulation areas and Jess-than-90-day storllge areas. No TSD activities have 
occurred in the EDL-146. 

The Sodium Removal PHot Plant, which was located within the EDL-14 , was a RCRA permitted 
treatment facility that underwent Procedural Closure putSuant to the reqwrements of the Tn-Party 
Agreement, Section 6.3.3 . The Sodium Removal Pilot Plant will not be Jidressed by this closure plan 
except that piping to the lL V tanks will be isolated and will undergo clo e activities (Chapter 7.0, 
Section 7 .3). 

3 .1.7.4 Operating Galleries 

27 The operating· galleries are radiologically controlled areas for use by pers , nnel working with material in 
28 the REC. The galleries include locations for operating remote manipulat6rs connected to the cells, view 
29 ports into the cells, access to the cell cubicles, and pass-through ports frotn the REC. 

30 I 31 The galleries are of concern for closure because of the pipes (steam lines, air lines, and chemical addition 
32 lines) that run fron:1 the second ~oor_ galkry !nto B-Cell and the !fL V ta~. Connectio~ in the operating 
33 gallery allow for different combinations of air, steam, and cherrncals to be used depending on the 
34 operations required in B-Cell and the HLV tanks. I 
35 
36 The chemical addition lines were used during the HLV tanks treatment pt:ocess to add the chemical rinse 
37 solutions. These lines were flushed following use, and therefore, no _chI 1 'cal residues ·are expected in 
38 these gravity flow lines. · 
39 
40 3.1.7.5 Room 18 

.. . . . . . - · . . . . . -- ,~ .. . ' . ' . . ··~ . . . .. . ·- . .. ····· · . . .. -
41 Room 18 is a support area located in the basement adjacent to B-Cell. R : om 18 is a concern for closure 
42 because of piping from B-Cell and the potential for the concrete surroun 'ng the B-Cell shield plugs to be 
43 contaminated with mixed waste. 

"" '44- ····· ··-.. - ·. · .. .. · .. · · .... ......... , · - · .... ,. ___ __ _ --.. _ ., __ ,, _____ - _,,, 

45 
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1 3.1.8 . Other Components 

2 Other areas of concern to the closure are the pass-through ports and the c bicles. 
3 
4 3.1.8.1 Pass-through Ports 

5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 

17 . 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 . . 
39 
40 
41 
42· 
43 
44 

Pass-through ports :were used to support transfer of special tools and servtces for cell operations. No 
specific waste generation or waste h~dling were specifically associated · the ports. 

3.1.8.2 Cell Cubicles 

The A-Cell cubicles (A-11, A-12, A-21, A-22, A-31, A-32) and B-Cell c bicles (B-12 and B-14) were 
used to make process connections into the cells. No specific waste handl~ g pro~ss was associated with 
the cubicles. In all eight cubicles, cubicle drain lines run directly to the LJ.., V Tank 101 . Also, process 
lines run through the cubicles to the LLVtankB 101 and 102, to the HLVbks 104 and 105, and to other 
hot cells. 

3.1.9 High-Level Vault and Low-Level Vault 

The folJowing sections describe the proc,esses associated with the tanks c ntained in the HL V and LL V 
Vault. Tank configuration and lineups also are described, All the dischJge points to the vault tanks 
currently have administrative controls. 1be current tank piping configura ion is shown in Figures 3-1 
through 3-8. 

3.1.9.1 High-Level Vault 

Before the cessation of processing activities in 1988, the HL V tanks were used for the storage of highly 
radioantive process feed solutions., distillates from in-cell vitrification pro· sses, and nitric acid recovery. 
HL V tanks also were used to collect liquid effluent from the in-cell sump and to receive highly 
radioactive liquids transferred through the loadout stall in the trucklock (rFfer to section 3.1.2). The HL V 
Interim Waste Removal Action project drained and fl~hed the tanks in 1 1 96. 

3.1.9.l.1 Tank 104 

Tank 104 was able to receive solutions from C-Cell, D-Cell, A-Cell cubic es A-11 and A-12, B-Cell 
cubiclesB-12 andB-14, the loadout stall; filV sump; andHLVtanks 10~ and 107 and LLVTank 102. 
The contents of Tank 104 were transferred to the loadout stall and Tank15. There also are process 
connections to and from Tarik 104 and the pipe trench (Figure 3 • l ). 

Tank 104 stored cesium nitrate solution containing trace amounts ofhea metals received from B Plant 
complex to support the FRG Program (Section 3.1.2.6). Information on 1e chemical composition of the 
solution is presented in Chapter 4.0, Section 4.2. Since 1988, transfers h~ve occurred from Tank 104 to 
Tank 105, Tank .112, and Tank 107. Periodic additions of water ha:ve .histprically been made.to Tank 104 
to maintain liquid level above the instrument lines in the tank. Although no documented evaporation 
calculations are available, the loss of1i<iuid level in the Tank is suspected ~o be from evaporation. 
Evaporation occurring in ventilated tanks is not unusual. Other tanks in the HL V were eltperiencing an 
equivalent Tiqum·1evel reducfion ·at the· time:· AdditioriaTiy no ini:iidenf or HL v sump· alarm was ·rio1ea·· - · ·· · ··•···· · · 
during this period, which would be expected if the Tank was leaking into e vault. 
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· Tank l 05 was able to receive solutions from tanks 104 an~ I 06, A-Cell c bicles A-11 and A-12, B-Cell 
cubicles B-12 and B-14, the loadout staU, and the airlock. The contents or Tank 105 were transferred to 
Tank 104 and the loadout stall. There also are process connections to and from Tank 105 and the pipe 
trench (Figure 3-2). 

Tank I 05 stored strontium nitrate solutic,n containing trace amounts of h :vy metals received from B Plant 
complex to support the FRG Program (Section 3.1.2.6). Since 1988, sfers have occurred to Tanlc 105 
from Tank 104 and Tank l 07. Periodic .additions of water have historical y been initiated to Tank 105 to 
maintain liquid level above the instrume-.nt lines in the tank. Although no documented evaporation 
calculations are available, the loss of liquid level in the tank is suspected to.be from evapontion. 
Evaporation occurring in ventilated tanks is not unusual, Other tanks in the HL V were experiencing an 
equivalent liquid level reduction at the time. Additionally, no incident of a HL V sump alarm was noted 
during this period, which would be expected if the tank was leaking into e vault. 

3.1.9.1.3 nnkl06 

Tank 106 was able to receive solutions from Tank 107, the loadout stall, . -Cell cubicles B-12 and B-14, 
I 

and D-Cell. The contents of Tank 106 were transferred to the loadout stap and tanks 105 and 107. There 
are process connections between Tank 106 and the pipe trench (Figure 3-r . . . 
Tank 106 was used to receive dilute HLLW from the 325 Building via the interbuilding pipeline. The 
interbuilding pipeline was used to transfor dissolver solution to the 325 Br,ilding and used to transfer dilute 
HLLW from the 325 Building to Tank 106. Connections between the i terbui1dingpipe1ine and tanks in 
the building were made in the pipe trench. After receiving the dilute W in Tank I 06, the diluted 
HLL W was tr2J1sferred to Tank 107 for processing. · 

There are no recorded transfers of process solutions into or out of this t since October 1988, except that 
the tank was rinsed in 1990: 

3.1.9.1.4 Tank 107 

Tank 107 was _able to reoeive solutions from Tank 106 and from gravity pd chemical addition lines 
originating in the chemical makeup room on the third floor of the buildin . The contents of Tank 107 were 
transferred to the loadout stall and tanks 104 and 106. Tank 107 also can receive and transfer to the pipe 
trench (Figure 3-4). 

36 Diluted HL W that was used as feed material for the NWVP was stored in Tank 107 (refer to section 
3 7 3.1.2.3 for further details). Dilute nitric acid was added to Tank l07 on anuary 31, 1989, May 19, 1989, 
38 · and November 10, 1989, to maintain liquid level above the instrument IWes in the tank and to ensure.that 
39 products in the material stayed in solution. In January 1990, the solution Fmd subsequent rinse water ms 
40 transferred to Tanlc 112 in B-Cell, leaving Tank 107 empty. Tanlc 112 is ~ process supplementary tank 
41 located in B.:Cell process rack lB ; Infonnation on the function of this taip' is-provided in Section 3.1.2.7. 
42 The material was transferred to Tank 112 as the first step in a potential treatment evaluation process that 
43 was not performed. The material and rinse water were returned to Tank 1107 in November 1992. Periodic 
¥, _ __ . additions .. ~t:."-'.?..~r. 'n'._ere h_i~l5JD.~~!}y a_~ded t~ _T~n-~ .. ~ 0.7._to_ ITl~intain ~iq~id l1eye!~~°-v3. ~-~ i~stro,~ent_l~n~s. · 
45 in the tank. Although no documented evaporation calculations are availaple, the loss of liquid level in the 
46 tank is suspected to be from evaporation. Evaporation occurring in vcrnti ~ated tanks is not unusual. Other 
4 7 tanks in th~ HL V were experiencing an equiva1ent liquid level reduction the time. Additionally, no 
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l incident of a Jil., V sump alarm was noted during this period, which wou d be expected if the tank were 
2 leaking into the vault. 
3 
4 3.1.9.2 Low-Level Vault 

5 The LLV tanks were used to accumulat1! and neutralize various low activity liquid effluents in preparation 
6 for transfer to the 340 Buiiding for transfer to in the Double-Shell Tank {DST) System in the 200 Area. 
7 
8 
9 3.1.9.2.1 Tank 101 

10 
11 
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Tank 101 was able to rece1ve solutions from tanks 103 and 108; Tank I Swithin B-Cc::11; the loadout stall, 
the process drains in cubi.c]es A-11, A-12, B-12, and B-14, the cubicle d ains in cubicles A-11 , A-12, 
A-21, A-22, A-31, A-32, B-12, and B-14; the pipe trenc.h, the sampler ·n in the sample room; 2nd the 
Room 11 drain. The contents of Tank 101 were transferred to Tank 102 or to the 340 Building 
(Figure 3-5). 

Tank 101 was used during process runs to receive condensate from the ftactionator distillate receiver in 
B-Cell. The fractionator distillate condc:nsed vapors coming from the nJ1ters. Since I 988, the only 
solution transfer that occurred to Tank 10 l was a partial transfer from Tink 103 in October 1989 (refer to 
Section 3.1.9.2.3 for further information). I 

The solution (5,300 liters) that was pres1mt in Tank 101 in June 1990 wais sampled and analyzed. Between 
1990 and 1996, the liquid level steadily decreased; since mid-19%, the funk has been empty. Although no 
documented evaporation calculations an: available, the loss ofliquid levJJ in the tank is suspected-to be 
from evaporation. Evaporation occurring in ventilated tanks is not unusital. Other tanks in the LL V were 
experiencing an equivalent liquid level reduction at the time. Additionally, no incidc::nt ofaLLY sump 
alarm was noted during this period, which would be expe<:ted if the tank was leaking into the vault. · 

3.J.9,Z.2 Tank 102 

Tank 102 was able to receive solutions from tanks 101, 103, and 108; th LLV sump; cubicles A-1 i, A-12, 
B-12, and B-14; C-Cell; D-Cell; and the EDL safety showers. The contenl ts of Tank 102 were transferred 
to HL V Tank l 04, the loadout stall, or to the 340 Building (Figure 3-6). 

Tank 102 was used to receive condensate from the fractionator distillate receiver in B-Cell via a 
connection in the pipe trench (refer to Section 3.1.2 for further informatibn). Throughout the life of the 

I 
building, Tanlc 102 also was used to collect solutions from decontamina 'on sinks and emergency showers 
and eyewashes in Rooms 146 and 147 and the trucklock sump. 

In October 1988, Tank 102 received a phosphoric acid solution from A-<.j:ell. The material was neutralized 
and transferred to the 340 Building. In January 1989, Tank 102 receiv~solution from Tank 103 and the 
solution was transferred to the 340 Building. In November 1990, Tank 102 received C-Cell and airlock 
de~~natiC!n _-.y;iter from Tank 103; the solution was transferred to th • 340 Building. In May 1991, 
Tank 102 received a nitric acid solution 1~ntaining chromium from T 1108. The solution was 
neutralized with sodium hydroxide:: and transferred to the 340 Building i May 1991, followed by a water 
flush. 
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3.1.9.2.3 Tank 103 
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Tank 103 was able to receive radiologic:al decontamination solutions fro , C-Cell, the airlock, the loadout 
stall and the pipe trench sump. The contents of Tank 103 can be transfeired to tanks 101 and 102, and the 
loadout stall (Figure 3-7). 

No documentation of the use of Tank 103 during processing is available. However, it is known that 
Tank I 03 was use_d to ree(:ive radiological decontamination solutions fro the pipe trench before the pipe 
trench sump jet line ceased operating in 1989. In November and Decem er 1988, Tanlc 103 received 
C-Cell and airlock decontamination wa1er. In January 1989, the. content\ of Tank 103 were transferred to 
Tank 102 :md to the 340 Building. In J:muary and February 1989, Tank ~ 03 again received solution from 
the pipe trench that originated from C·C:ell and airlock decontamination ctivities. In October 1989, a 
partial transfer of solution from Tank 103 was made to Tank 101. In No ember 1990, the remaining 
contents of Tank 103 were transferred t{) Tank l 02. 

3.1.9.2.4 Tank 108 

Tank 108 was able to receive solutions from the EDL-146 drains and the pipe trench (Figure 3•8). 

During FRG Program canister fabrication, Tank 108 was used to receiveJ itric acid from the acid 
fractionator in B-Cell via a connection in the pipe trench (refer to Sectio~ 3. l.2. 7 for further information). 
The solution in Tank l 08 was sampled and analyzed in June 1990. In M~y 1991, the solution was 
ttan,fowl to Tank 102. A water flush of Tank 108 al,o was sent to T1 102. 

3.2 DANGEROUS WASTE TREATMENT AND STORAGE ACTIVITIES 

Danga-ous waste treatment and storage .activities were and are conducte within the closure boundary 
including dangerous waste storage within the REC, liquid dangerous w:i,ie treatment within D-Cell, and 
liquid dangerous waste transfer to and from the HL V tanks and potential'y to the LL V tanks for storage 
and/or treatment The following section describes the activities that were or are being conducted within 
the specific closure boundary area. 

3.2.1 A-Cell 

A-Cell did not treat or store dangerous waste, except as a less-than-90-dai storage area for e)ectropolisher 
electrolyte (refer to Section 3.1.l ). 

3.2.2 B-Cell 

B-Cell currently is used to store mixed waste produced during process op
1
erations (refer to Section 3.1.2} 

pending packaging and removal In addition, process Tank 112 and associated transfer lines were used in .. 
the processing and treatment of the HI.. V tank waste (refer to section 3 .2.

1 

) . Past waste removal activities 
associated with the B--Cell Cleanout Project (BCCP) are described in Sec ·on 3,3 .2. The dangerous and 
mixed waste generated in B-Cell are described in Chapter 4.0. 
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2 C-Cell did not treat or store dangerous waste, except as a less-than-90 y storage area for waste produced 
3 during recent tank sludge treatability studies begun in 1996. 
4 
s 
6 3.l.4 D-Cell 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

D-Cell had been used to store a 208-lit~r container of mixed waste con ' g waste mineral oil mixed with 
diatomaceous earth(adsorbent) from July 1994 until January 1996. Thi I waste was generated in B-Cell 
from a window leak. The container was removed from D-Cell in Janl 1996 and transferred to the 
PUREX Storage Tunnels as SCW. 

A portion of D-Cell currently is used to stage ID.. V tank liquid waste treatment equipment. The waste 
treatment equipment is being staged in D-Cell in support of 324 Buildin deactivation and will remain 
operational until a determination is mad1: that there is no further need for the equipment. The lil... V tanks 
liquid waste treatment involved transfening the waste and rinsates from the HL V tanks to D-Cell via 
Tank 112 in B-Cell. The treatment process involved the following proce!sl s, the waste in the HL V tanks 
was transferred to HLV Tanlc 104. From Tank 104, the waste was steam jetted to Tank 112 in B-Cell, and 
vacuum transferred to the waste treatment system in D-Cell. The solutio~s were adjusted chemically to 
precipitate the heavy metals present; the precipitates were collected on filters enclosed in specially 
designed stainless steel canisters. The s1ipernate from the filtration proc~ss again was treated chc:mically 
by addition of calcium carbonate; this precipitated the strontium-90 present in the supemate. The 
precipitate was collected for use in the medical isotope program. The suf emate from this process was 
passed through an ion exchange column to collect the cesiutn-137. Aftetj sampling. tbe remaining 
low-level liquid was transferred to the 340 Building for subsequent transfer to the 200 Area DST system 
(refer to Chapter 4.0 for analytical results), The waste treatment system in D-Cell was constructed with 
drip pans beneath the system to ·contain any leakage. In addition, the system was maintained under a 
vacuum (using process vent lines attach(:d to the building HVAC system). This approach helped to 
contain and minimiu the impact of potential leakage as well. Filters contaminated with heavy metals from 
this treatment process are considered as :mixed waste (refer to Chapter 4. for details), The filters were 
collected in D-Cell before being transferred lo B-Cell to await transfer to an appropriate TSD unit for 
storage or disposal. 

34 3.2.S Airlock 

35 
36 
37 
38 
39 
40 

The airlock was not used to treat or store dangerous waste. It is used, ho 
decontamination of cranes and other equipment from the hot cells before 
generated during decontamination, as we:11 as rinse water used to flush th 
activities, gravity flow to the pipe trench. 

ever, to perform ~diological 
'ntenance activities. Solutions 

airlock after decontamination 

41 . 3.2.6 P1peTrencb 

42 
43 
44 
45 
46 
47 

The pipe trench is not believed to have treated or stored dangerous waste It was used, however, as a 
shielded pipe chase to allow transfer piping from the HLV/LLV tanks to onnect to service plugs on the . ·· ··- . I . ... . ... .. .... . - -- · . · - ·-· . -
TA, lB~ and.2A raclcs in B..:CeIC In ·addition, reiiduafcfusfand·ofrt from settling of airborne particulates 
through the airlock and pipe trench have become radiologically contaminkted because of decontamination 
activities carried out in the airlock, Final determination of the existence Jr this material 3lld subsequent 
sampling and analysis to determine if dang~ous waste constituents exist I urrently is not feasible because 
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of the piping and drip pans present in the pipe trench, To allow inspecti • n and sampling, piping to the 1A, 
1 B, and 2A rack plugs must be removed. If sludge is present in the treno and sampling determines !hat it 
is dangerous waste, the sludge will require appropriate handling and pacl aging during pipe trench cleanout 
(refer to Chapter. 7.0). 

3.2.7 Other 324 Building Areas 

The cask handling area, the_ trucldock including the loadout stall , EDL-lf 6, and the hot c_ell galleries, 
including Room 18, were used to support operations in the hot cells. Thj trucklock and loadout stall were 
used to transport radioactive solutions contaminated with heavy metals i~to the building for use during the 
production of sealed isotopic heat sourc1:s for the FRG Program (refer to,isection 3.1.2.6). Piping in the 
loadout stall associated with radioactive solutions transfers will be included in closure (refer to 
Chapter 7.0). Radioactive contamination from B-Cell leaked into Room 118 via the lower B-Cell, 5A 
service plug on three known occasions (in I 977, 1985, and 1988). The r~dioactively-contarrrlnated water 
originated ftom decontamination/flushing operations within B-Cell. Actfons were takc:n to repair/replace 
the 5A service plug seal and deoontamin.ate the affected wall and floor arba within Room 18. No 
dangerous waste treatment or storage activities took place in these areas. 

20 3.2.8 Other Components 

21 Other areas of concern to the closure are the pass-through ports and the c bicles. These areas did not treat 
22 or store dangerous waste. 
23 
24 
25 3.2.9 High-Level Vault and Low-Le·vel Vault 

26 
27 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 . . .. 44 ··· 
45 

The following sections describe the TSD activities that did or are taking lace in the HL V and LL V tanks, 

3.2.~.1 High-Level Vault 

Material stored in the HL V tanks was considered product material in st i ge until April 1994. The 
product material was used to support a number of nuclear materials pro,ITTams and processes ( described in 
Section 3.1 ). In April 1994, RL determined that there was no future use for this product material, as the 
programs involved had been discontinued, and, as such, the product matj rial was classified as mixed 
waste. The HLV tank liquid waste treatment project drained and flushed the tanks in 1996. Information 
on sampling and analyses conducted on HL V tanks is present in Chapter 4.0. 

There is one documented case of free liquids contained within the liner or the HIN area. On September 7, 
1995, liquid totaling 61.7 liters accumulitted in the HLV sump, triggering the HLV sump alann. The 
source of the liquid was traced to decontamination solution accumulated ~n the pipe trench from the liquid 
originated from decontamination activitks in the airlock. The decontamination solution was collected in 
the pipe trench·. Because the amount of decontamination·solution generated in a short time, liquid levels in 
the pipe trench were higher than nonnal, and reached the bottom of a 30.lt-centirneters secondary 
containment pipe that encases transfer piping that runs between the pipe t,ench and the HL V tanks. A 
small amount of the decontamination solution ran down the pipe and dis barged into the HLV, collecting 
in .ihesump . . -·-· -··· _ . .. . - ... - ·--·--.. · · . ... ·-· ·· -·· ····· · · ·· ·· ··- ··· -·· · · ·-- ...... - - - · -- - ... 
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The level of liquid present in the sump was monitored over a period of a month. The level gradually 
decreased from 14.4 to 1.0 centimeters, This gradual decrease was con]'stent with expected evaporation 
rates; so no leakage from the vault sump is suspected. 

After this incident, airlock decontamination methods were modified to • sure that liquid levels in the pipe 
trench are monitored during decontamination activities. If pipe trench li~uid levels approach an 
administrative maximum, decontamination activities are halted and liquilis in the pipe trench are either 
pumped to B-Cell via the 2A Rack for evaporation or allowed to evapor 1te in place. 

3.2.9.l.1 Tank 104 

Material stored in Tank 104 was consid<:red a product material in storag~. until April 20, 1994, when the 
RL detcnnined there was no future use for the material and reclassified i'I. as mixed waste. Tanlc I 04 was 
flushed and drained in 1996 as part of the I-Il, V tank waste removal activfty (Section 3.3.9). ·Tanlc 104 
currently is empty. Information on sampling and analyses conducted on this tank can be found in 
Chapter 4.0, Section 4.3. \ 

3.2.9.1.2 Tank 10S 

Material stored in Tanlc 105 was considered a product material in storage until April 20, 1994, when the 
RL determined there as no future use for the material and reclassified ihe product material as mixed waste. 
Tank 105 was flushed and drained in 1996 as part oftbe HL V tank wast removal activity (Section 3.3.9). 
Tank l 05 currently is empty. Information on sampling and analyses con ucted on this tank can be found 
in Chapter 4.0, Section 4.3. 

3.2.9.l.3 Tank106 

As part of the HL V Tank Liquid Waste Interim Removal Project, Tank 1
1 
6 was flushed and drained in 

1996 (Section 3.3.9). Tank 106 currently is empty. Information on samp ing and analyses conducted on 
this tank can be found in Chapter 4.0, Section 4.3. 

3.2.9.1.4 Tank 107 

Material stored in Taruc 107 was considered a product for material in stor ge until April 20, 1994, when 
the RL determined there was no future U$e for the marerial and reolassifi~ the material as mixed waste. 
Tank l 07 was flushed and drained in 1996 as part of the HL V tank waste ~emoval activity (refer to 
Section 3.3.9). Tank 107 currently is empty. Information.on sampling an~ analyses conducted on this tank 
can be found in Chapter 4.0, Section 4.3. \ 

3.2.9.2 Low-Level Vault 
I . 

As part of the data quality objective procc:ss leading to the development of this closure plan, all parties 
agreed that the LL V/tanks_ could continue activity in support of the closur9 and decontamination activities. 
For this reason, the LLV was included within the closure boundary and would require closure actions after 
HL V and REC transfers were completed. · I 

42 Tank contents were sampled an?._~ _~l~~l. in !~.1.1!. 1~?~ .(ref~ _t<?. 01~p_t~r ,:.9., _Se~!!~!l ~.2.~ _d]ab_l~.§_ ~~ t 
43·- · thioiigfi ·4-7 for'additforiaHnforrnation). There are no documented occurrences of free liquids contained 
44 within the vault liner in the LL V area. 
45 
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Tank 101 cuJTently is empty. Infonnation on sampling arid analyses conducted on this tank can be found 
in Chapter 4.0, Section 4.3 . 

6 
7 
8 
9 

10 
11 
12 
13 

3.2.9.2.2 Taruc 102 

Tank 102 currently is empty. Information on sampling and analyses c , nducted on this tank can be found 
in Chapter 4.0, Section 4.3. 

3.2.9.2.3 Tank 103 

Tank 103 is currently empty. Tank 10:3 was used to receive radiologic decontamination solutions from 
C-Cell and the airlock via the pipe trench. Infonnation on sampling ana analyses conducted on this tank 
can be found in Chapter 4.0, Section 4.3. 

14 3.2.9.2.4 Tank 108 

15 Tank 108 currently is empty. Infonnation on sampling and analyses conducted on this tank can be found 
16 in Chapter 4.0, Section 4.3. 
17 
18 3.2.9 ,3 High-Level Vault Sample Room (Room 145) 

19 Inside the sample room is a containment box that has vacuum sampling ries to the LLV tanks and HL V 
20 tanks. The room was last used in 1990 to sample all of the tanks. Vacuum sampling is not the preferred 
21 option for the HL V tanks because operations personnel are exposed to a ~ignificant radiation dose during 
22 sampling activities. Operational procedures governing HL V and LL V ta~

1 k sampling require that spills be 
23 cleaned up immediately upon discovery before proceeding with the samp ing procedure. There is no 
24 document.ation or evidence of leaks from either the HLV or LL V sampli g system. 
25 
26 3.2.9.4 324 Building Piping System 

27 Piping connected to the vault tanks serve:1 a variety of functions, includin process liquid ~fer, 
28 chemical addition, waste transfer, instrumentation access, tank venting an~ sparging, cooling water supply 
29 and return, and sampling. Information on the processes associated with e piping is given as part of the 
30 waste activity discussion for the REC (Se,ction 3. I) and the HL V and LL (Section 3.2). 
31 
32 
33 3.3 WASTE REMOVAL ACTMTIES 

34 Before demonstration of closure of the 324 Building closure unit, some aroas within the closure boundary 
35 require waste removal actions. 
36 
37 . 
38 3.3.1 A-Cell 

39 No closure activities are planned or required for A-Cell. However, as part fthe building deactivation 
.. • .. ·40 ·· · ··· -project;""the FRO· glass lo·g· st('.jragirrack"and the· electropolislier StOrige"iick and·reraie.d Ccjuijj!l'leili' Wfll be · ~ - ·- .. ·· · ·-~-

41 removed and disposed as LL W. 
42 
43 
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B-Ce11 has had considerable equipment insta1led in the cell to support a variety of processing applications. 
Since 1988, a number of these items have been removed (Table 3.3). In 1995, RL and Ecology agreed to 
the M-89 milestones for mixed waste :md process equipment removal r ilestone M-89-02, Ecology, et al. , 
1996). . · 

The remaining equipment at that time consisted primarily of fuel storagT equipment and three large 
equipment racks. The three large ~quipment racks (lA, 1B, and 2A) w;re used to support three in-cell 
process service tanks (Tank J 12, Tank 114, and Tank 118), an evaporatf r tank (Tank 113), an acid 
fractionator tank (Tanlc 115), and asso<:iated ancillary equipment and piwing. This equipment is shown in 
Figure 3-9. The in-cell process serVices tanks were sized to contain feed or condensate batches of about 
1,000 liters each. The reverse-dish bottom provides the capability for nrr-emptying of the tanks by the 
numerous dip tubes located arolllld the periphery of the tank. _All tanks have one 25 .~centimeter 
removable flange at the center of the top head for insertion of an agitato~ or submerged pump. All tanks 
have a coil and/or jacket to supply up to 73.25 kilowatt/hour heating or 9ooling by either heat transfer area. 
Internal baffies are integral with the coils, thermal expansion provisions , or the jackets were designed to 
'wrap around' the lower head of the tank. Design pressures for the coils and jackets are 690 and 100 KPa, 
respectively. 

All tanks are provided with ring-shaped air spargers; air purged dlp tubes . for measuring liquid level, 
specific gravity, and pressure; temperature elements in sealed -walls; in-~ U liquid samples; chemical 
addition pipes; piping for process transfers in and out of the: tanks, and s~are pipes to the 
manipulator-operator window areas of the cell. Additional details on tank construction are provided iri the 
following paragraphs. I · 
The IA Rack (evaporation and acid recovery rack) is located along the east wall of the B-Cell. The 
1 A Rack contains an evaporator tank, Taruc 113, a fractionator tank, Tank 115, and various associated 
piping, jumpers, condensers, towers, and support equipment. The overall dimensions of the rack support 
structure are 2.4 meters x 1.2 meters x 6.4 meters. There are four rack plf gs associated with the lA Rack, 
two upper airlock plugs (which are lead-shielded) and two lower pipe tre, ch plugs. These plugs penetrate 
the east wall of the cell into the airlock a:od pipe trench, and provide piping services to the rack. 

The th~rmosyphon-type waste evaporator (Tank 113) is constructed of a1l[welded A-55 titanium 
construction and the assembled system is 5.2 meters tall. Special feature, include a removable tube 
bundle, TB-113 in the reboi]er, a deentratning sieve plate with bypass pr~visions in the tower, and an 
integral reflux condenser. The bottom reboiler section measures 36-<:entit eters diameter by 1.5-meters 

· high. The midsection measures l .2-meters diameter by 1.8-meters high. fbe tower section, with a 
removable glass fiber mist eliminator, measures 36-centimeters diameter qy 2-meters high. 

The all-titanium acid fractionator (Taruc 115) consists of a packed tower dJstillation column sunnounting a 
relatively standard reboil tank. The top and bottom spheroid heads are Paljtiallyreinforced with an extra 
thickness of titanium plate for added strength; similar to those ~ the evap~rator. The combined height of 
tank and tower is 6.4 meters, with the tower section measuring 0.43-meters diameter by 4.9-inetcrs high 
and the tank measuring l .2-meters diameter by 1.5-meters high. 

.16 .. ·- Th«:...~3§.!~ ~Y.,apo1.~t~r.cc;mdern,ei: .. CP·JJ3} is rv..ad.e .. frQ~ titanium 11octnormn:ally measures 0.3_,f!letet. ..... _ ... . 
47 diameter by 2.4-meters long, whereas, the fractionator condenser (E-115) i~ made from stainless steel 
48 because of the Jess severe corrosion conditions. The waste evaporator con enser has a condensing capacity 
49 of 530 liters/hour and the fractionator has a condensing capacity of 450 lit our. 
50 
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The 1B Rack often is referred to as the feed system rack, as this housds two feed tanks and a reflux 
condenser. Similar to the lA and 2A Racks, the 1B Rack is also on t e east wall ofB-Cell and has service 
piping that terminates in the airlock pipe trench. It is supported on th1 east wall by four wall plugs, 
nominally 30.5-centimeters diameter by 152-centimeters long. The u per wall plugs contain shielding lead 
and will be cut from the rack and disposed as mixed waste. 

Each feed tank, tanks 112 and 114, ha.s a capacity of 1,000 liters and i~ I. I-meter in diameter and 
I 

1.5-meters tall. The tanks are fabricated fyom 304-L stainless steel an1 have a wall thickness of 
0.95 centimeters. Tank 112 has a small horizontally mounted reflux ccpndenser (E-112). Both tanks have 
stored highly radioactive solutions and are expected to be radiologicalty contaminated. 

I 
The 1B Rack is fabricated from 16.8~entimeters out~ diameter by 0.34-centimeters (Schedule I 0) 
stainless steel pipe and measures 0.9-meter x 1.8-meters x 5.2-meters. iThe calculated weight of the rack 
and components, assuming all components are empty, is about 3,946 kllograms. 

The 2A Rack was installed as part of WSEP and contains the fina] off ls treatment equipment for the 
B-Cell processing system: a caustic scrubber, two off gas preheaters, and a fractionator condensate tank. 
Rack plugs hold the rack to the cell wall and serve as process pipeways l The 2A Rack is a 2.7-meters x 
1.2-meters x 5.5-eters framework made of welded 16.8-entimeters outer diameter x 0.3-centimeter 
(Schedule l 0) stainless steel piping and is attached to the cell wall by r+ir wall plugs, which are nominally 
1.8 meters long and 30.5 centimeters in diameter. About 35 nonradioactive services extend through each 
of the two upper plugs, and piping for up to 10 radioactive process streams runs through each of the two 
lower plugs. The upper plug ptping ternrinatcs in the airlock, and the lo\1/er plug piping terminates in the 
pipe trench and is accessible from the airlock. The lower plugs do not contain lead shielding material . . 

The scrubber tank, Tank 118, has a 1,000-liter capacity and is 1.5 meter high by 1.1 meters in diameter. 
The 3.4-meters by 0.4-meter diameter tower (T-118) is packed with 2.5 entimeters Raschig rings and has 
a nominal capacity of 5,500 liters. The tower was designed to remove acids, radioruthenium, radioiodine, 
and aerosols from process off gasses. The recirculation pumping rate wts controlled by a valve in a . 
remotely removable pump-piping jwnpe:r and was measured by the liquid level above a weir at the pump 
discharge point near the top of the tower. An auxiliary reflux coil also ,as provided at the top of the • 
tower. The 1,000-liter fractionator condensate tank (Tanlc 116) has the same dimensions as the scrubber 
tank. Both of these tanks must be size n:duced to .fit the disposal containers. The two stamless steel 
steam-heated exchangers mounted in the 2A Rack were used to heat the ~oce.ss gases to protect the 
subsequent absolute filters. Heater E-116 is in the primary process ventilation· system and the other heater 
(£..1 18) is in the process vessel ventilation system. The steam was fed to E-116 heater and routed to the 
E-118 heater. 

The BCCP was initiated in 1988 to address the radiological safety concerns from past R&D operations. 
The mission of the BCCP originally was to mirumize radiological hazarcid associated with dispersible 
radioactive material within B-Cell. Subs,:quently, the BCCP has been moldified to incorporate handling, 
pack.aging, and removal of dangerous waste stored within B-Cell. 

. - . . 

3 .3 .3 C-Cell . 

C-Cel! !}_as 9.5l.'El], ~~ tq __ t~t_np_9~ly (?t_o:re D.ess .tbattW .. 4ays.) mix.ed wastJ C-Ceil did not trea1 or..stor.e ....... . 
· ci~ger~us waste, except as a less-than-90:-day storage area. Upon comple~_on ofw~te treat:ability studies 

(currently planned to be completed by end of fiscal year 1999), the test eq 1pment will be disassembled 
and removed. 
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3.3.4 D-Cell \ . 

Removal actions include removal of the waste mineral oil and absorbent stored in D-Cell (completed in 
J anumy 1996) and the removal of the process equipment used for the processing of the HL V tanks liquid 
waste. This equipment currently is p!anned to be used for decontamirtation liquid waste processing during 

· the .closure ofB-Cell and the deactivation of the 324 Building radiolo~cal areas. 

3.3.S Airlock 

No waste removal activities are required for closure. 

3.3.6 Pipe Trenc,i 

Piping that connects HL V tanks to equipment racks in B-Cell must be removed to facilitate removal of the 
equipment racks from B-Ce!l. The piping has been rinsed and flushed part of the HL V tank waste 
removal project. Additionally, determination of the waste designation for sludge present in the pipe trench 
cannot be completed UTitil samples of the sludge are obtained. If the sludge designates as mixed waste, 
closure activities will include collection of the sludge for storage or disposal at an appropriate TSD unit. 

3.3.7 Other 324 Building Areas 

Because EDL-146, cask handling area, trucklock, and galleries were no\ used to treat or store dangerous 
waste, except as a less-than-90-day storage area and satellite accumulatibn area, waste removal activities 
will not be performed. Current planning includes removal and/or isolation of the piping between these 

areas and the vault tanks . . . \ · 

3.3.8 Other Components 

Other areas of concern to the closure are the pass-through ports and the ubicles. These components were 
not used to treat or store dangerous waste, so no waste removal activities will be perfonned on these areas. 

3.3.9 High-Level Vault Waste Removal Activities 

To comply with Tri-Party Agreement Milestone M-89-0 l, liquid waste stored in the HL V tanks was 
removed and the HL V tanks were rinsed and flushed in September 1996.\ Additional closure activities are 
in Chapter 7.0, Section 7.2. Briefly, the waste in the HLV tanks was transferred to Tank 104 in the HLV. 
From Tank 104, the waste was steam jetted to Tank 112 in B-Cell, and v.tcuum transferred to the waste 
·treatment system in D-Cell. The solutions were chemicaily adjusted to p ecipitate the heaVy metals 
present; the precipitates were collected on enclosed filtCTs . The supemaJ from the filtration process was 
again chemically treated by addition of calcium carbonate; this•precipitatdd the strontium-90 present in the 

•... ~1,1~t~. _Jr)~ precipjt;t_e, ~ -~!Je~!e~J or ~~ ip t~E m.e~!cal i~9to.P,~ :Qrbgr9E1 _~ 1 ~97). }'h~~ul'~?1e 
from this process was passed through an ion exchange column to collect the cesium-137. The remaining 
low-level liquid was transferred to the 340 Building for subsequent transf6- to the DST System. 
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The HL V tanks were triple rinsed; the rinse solutions were jetted through each tank and transferred to 
D-Cell for treatment. The first two rinses were dilute nitric acid, the hfrd was a dilute carbonate rinse. 
Information on sampling and analyst:s conducted on the HL V tank c tents can be found in Chapter 4.0. 

3.3.10 Low-Level Vault Waste Removal Activities 

·· All of the LL V tanks currently ate empty. 

3.3.11 Piping Removal Activities 

That portion of the piping that connects the HL V tanks to equipment ricks in B-Cell and that runs through 
the pipe trench must be removed to proceed with equipment rack rc:m+ al activities in B-Cell. Piping in 
B-Cell equipment racks also will be mnoved during demolition of the ;equipment racks. The piping will 
be rinsed and appropriately disposed. Details on closure activities for fo other piping within the closure 
area can be found in Chapter 7.0. · 
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Table 3-1. Chronology of B-Cell Acti,rities. 

Activitv 

Waste Solidification Engine1mnR Prototype Pro(mml (WSEP1 

No Activity• 

Nuclear Waste Vitrification Proiect (NWVP) . 

No Activity• 

Zeolite Vitrification Demonstration Project (ZVP) 

Pilot-scale Radioactive Liquid-Fed Ceramic Melter (RLFCM) 
testing task (includes cell prep and instal1ation ofRLFCM 
equipment) 

Federal Republic of Germany (FRG) Program (production of 
isotopic heat sources) 

No Activitv• 

B-Cell Cleanout 

DOE/RL-96-73, Rev: 3 
08/2005 

Dates 

1966-1972 

1972-1976 

1976-1979 

1979-1981 

1981 

1982-l986 

1986-1987 

1987-1988 

198 8-i,rcsent. 
*Periods listed as 'no activity' indicate that no project or R&tD activities were occurring 
in the cell during that time. 

;Z005-08-Z3 T3-l 
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Table 3·2. Summary of Major B-Cell Equii 1rr ent Items. 
FY · Rack Major Cleanout Total Appro:idm.ate Construction Equipment use 

I equipment in rack status1 ml dimensions in m materials 
(ft) 

1990 Disassembly table R 8.15 2.4 X 0.9 X 3,7 ss Support and placement 

8x3'xl2' 
I 

of fuel assemblies for 
shearing operations 

Dissolver 
I 

R .22 3.0 x0.3 OD Si Dissolution of chopped 
(Tanlc 127) I0'x 1'OD PWR spent fuel 

Auxiliary R .22 3.0 x 0.3 OD 

·r 
Reservoir for dissolver 

dissolver l0'x l 'OD solution 
reservoir 

Condenser R .22 3.0 x.0.3 OD s Off gas treatment 
l0'xl'OD 

Containment R 3.50 3.0 x 1.2 OD s1 Liquid solution 
vessel !0'x4' OD secondary containment 

1990 7C -· R 1.3 1.2 X OJ X 3,7 s1 Eqwpment service nclc 

4'x l'x 12' 
I 

1991 4C -- R 2.0 2,1 X 0.3 X 0.3 ss Equipment service rack 
7' X 11 X 10' 

1991 Acid holding tank R .35 1.2 X 0.6 s~ PWR hull acid soak tank 
(Ta.rue 125) 4' x2' OD 

I 

Solution storage R .35 1.2 X 0.6 ss Dissolver solution 
(Tank 126) 4'x2'OD I 5torage (up to 

300 g/L U) 

1991 Hull rinse tanks R .17 2.4 X 0.3 ss Washing of PWR hulls 
(tallks 128 and 8' x I' OD (each) after shearing 
129) 

l992 SA Induction-heated R 11 .3 3,0 X J.2 3,0 ss NWVP in-can induction 
furnace 10' x 4' x IO' furnace 

1992 3C - R 2 2.1 X 0,3 X 3.0 ss Support structure 

7' x l'x 10' 

Packed scrubber R .19 2.7 X 0,3 ss Off gas treatment 
(Tank 111) 9' x l' OD 

Condenser R .1 9 1.8 X 0,3 ss Off gas treatment 

(E-119) 6'x 1' OD 

1~93 3A _ --- R -- . 13.4 · 2.4x J.l X 5.2 - ss , . . , · · Support st:ructute • · · , .. " • · · .. . - ,__ . .. 

8' X 3-1/2' X 17' 

Venturi scrubber R _02 J .2 x 0.030 OD lncmel Primary RLFCM off gas 
----- ···. - ·4'·x 1'-0B ·· ·· - · I· .. , ... .. treatment· - - · --- ··- · • ·· ,. 

-·· .. . - . .. - ---·· - . -- - . _ _. _ ···· -
Scrub solution R 2.5 0.9 X 1.5 X 1.8 !nC< net Venturi scrub solution 
storage tank 3' x 5' x 6' Has elloy recirculation tank 
(Tank 134) 

2005-08-ZJ T3-2 
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FY Rack 

1993 3B 

1994 4A 

1994 6A 

Sep/Oct 7B 
1996 

. ·-· . . .. . . 

. ·---- -·- ·- ··-··-

2005-08-23 

DOE/RL-96-73 , Rev. 3 
08/2005 

a e . T bl 3 2 S ummaryo aJOT e ,qu1pment tems. fM. B-C II E . I 
Major Cleanout Total Approximate Construction Equipment use 

equipment in rack status 1 mJ dimensions in m materials 

(ft) 

- R 10.8 2.4 X 0.9 x4 ,9 

sr. 
Support structure 

8' X 3' X 16' 

Waste feed tanks R 3.2 2.4 X 0.9 
I ss Preparation and storage 

(tanks 130 and 8' x 3' OD (each) of RLFCM feeds 
131) ( cesium 3.lld strontium 

solutions to 
3.7xl0" Bg/L) 

Hydraulic pulser R .33 2.4 X 0,5 · ss Feed tank agitation 
(A-130) 8' x l-1/2' OD 

Seal pot R .08 1.2 X 0.3 Inconel RLFCM pressure relief 
(Tanlc 135) 4'xl'OD Hastelloy 

- R 8.1 2.4 X 1.2 X 2.7 ss Support structure 
8'x4'x9' 

Canister storage R .76 2.4 X 1.2 X 2.7 ss Storage of waste 
(Tank 120 8' x4' X 9' canisters currently 

unacceptable for burial 

RLFCM R 4.7 2.1 X J.8 X 1,2 SS. Jnconel, Liquid-fed ceramic, 
containment 7' X 6' X 4' various types of melter tank (cesium and 
vessel c~ramic strontium glass up to 

imulating bricks 55.5 Bg/g) 

Turntable R 7.2 2.7 X 1.8 ss RLFCM canister 
9' x 61 OD containment and 

I positioning 
I . 

Glass-level R .47 3.7 X 0.3 ss Measurement of glass 
detection system 12'x !'OD level in RLFCM 
source positioner canisters 

Miscellaneous 

Fuel storage_ rack R 9.9 2.) X 1.5 X3.O ss Spent fuel storage 

7'x5'x10' 

Weld/rinse station R .54 3.4 X 0.5 ss Preliminary 
2.0 ll'x 1-1/2' OD decontamination of 

,2.4 X 0.9 0.9 RLFCMIFRG canisters 
B'x3'x 3' and weld closure 
(support stand) 

FRG canister R ! 6.0 0.9 X Q.9 XI .2 ss Temporary storage for 
storage pods · .64 3' X 3' X 4' (6) FRG canisters .... ·- . - -··· .. . . ·- . M • ,0 - • • • • 

1.2 X 0.3 -- .. . .. . ····· · · ···· 

4' x l' OD (8) 

FRG instrumented R .35 1.2 X 0.6 ss .AnnealiDg furnace for 
·c-.mister furnace , · 

····· -·· ___ _ ., __ - _ ,. , · 4·1 x t ·oo · ···-· . .. .. .. . -··- ... ...... 'FRGglass ·cracking tests 

Failed R 2.1 2.4 X 0.6 ss Various process vessels 
pumps/agitators 8' x 2' OD (3) 

T3-3 
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Table 3-2. Summary of Major B-Cell :&Juipm,=nt Items. 

FY Rack Major Cleanout Total Approximate Constrnction Equipment use 
equipment in ~k status1 ml dimensions in tn materials 

(ft) 

Miscellaneous . PR Varies s: primarily Various equipmr:nt 
equipment dropped to floor over 

20.year period 
-- ·· 

s~ 1998 JB -- 14 2.4 X J.2 X 4.9 Support structure 

Storage tanks 2.6 1.5 XI.I OD s~ Storage of cerium, 
(tanks 112 and each cesium, strontium, and 
J 14) dissolvc:r waste solutiom 

l (up to 3.7xl0" Bg/L) 

1998 Containment 4.2 3.7 X 1.2 ss Secondary liquid 
vessel (Tanlc 119) 12'x4'OD containment for tanks 

125 and 126) 

1998 2A - ! 18 2:7 X 1.2 'X 5.5 ss Suppon structure 

Condensate 1.3 1.5 X l.l ss Final off gas condensate 
collection 5' x 3-1/2' OD collection (low-level 

(Tm 116) liquid waste) 

Heater (E-116) 0-.08 1.2 X 0.3 ss Off gas beater for filter 
·4•x l'OD protection 

Filter assemblies .67 0.3 X 0.6 X 1.2 ss HEP A filter enclosure 
(F-111 , F-112, l'x2'x4'(each) assemblies 
F-113) 

Final scrubber 1.3 3.7 x0.3 OD ss Final off gas treatment 
(Tank! 18) and 2.6 (T-I18) (low-level liquid waste) 
Tower (T-118) 5' x 3-1/2' OD 

I (TK-118) 

1999 IA - 19 2,4 X 1.2 X 6.4 srapiess steel Support structure 
(SS) 

Evaporator 1.7 3.0 JC 1.2 OD Titr um Waste concentrator, 

(Tank 113) preparation of cerium, 

I 
cesium, strontium, and 
dissolver solution waste 
(up to 3.7x1013 Bg/L) 

Evaporator towc:t 0.15 2.1 x 0.30 OD Titifuium . Tower for evaporator 
(T-113) 2.1 X 0.3 

7' XI' OD 
(T-113) 

.. .. - . . . ... .. .. 
Titahium Evaporator 0.18 2.7 JC 0.6OD Off gas treatmc:nt 

condenser 
(E-11 3) 

··-- Frai::tionatoi -----· _., .. . "l. ,-- .... T5 x 1.2 ·015·" . -· ·-ritiruii:m 
.... .. 

"J..dd collection and 
... 

. ··••--·-·- -· 

(Tank 115) concentration 

Fractionator and 0.63 4.9 x 0.3 OD Titanium Tower for fractionation 
tower (T-115) 

2005-08-2.'l T3-4 
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FY Rack 

Table 3-2. Summarv of Major B-Cell fu:niiprrent Items. 
Major CleanoU1: Total Approximate Construction 

equipment in rack status' ml dimensions in m materials 

(ft) 

Fractionator .24 2.4 x 0.6 OD ss 
condenser 
(E-115) 

DOE/RL-96-73, Rev. 3 
08/2005 

Equipment use 

Off gas treatment 

ss- stainless ncel OD -= outside dimension 1R d.esignates equipment removed PR designates equipment partially removed. 

2005-08-23 T3-5 
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4.0 WASTE CHARACTERIS ICS 

DOE/RL-96-73, Rev. 3 
08/2005 

This chapter describes the quantities alld characteristics of the waste st.bred in the REC, fil., V, and LL V. 
· The description of the waste characteristics is based on an evaluation dr process ~ecords, process 
knowledge, and available waste analyses data. The quantities of waste: are the estimated volumes that 
existed before inventory removal. The information is swnmarized in bles 4-1 and 4-2. 

The process used to gather the information included discussions with owledgeable building personnel 
and research of historical documentati<m (e.g., prc:icess records), Wh:1':er gaps in information were 
identified, knowledgeable personnel were asked to provide any histori · 1 information. documentation, or 
infonnation that would provide insight to chemica.ls or feedstocks used during past operations. 

Chemical analysis of the material was not always amenable to the ~se 9f specific SW-846 _ 
(WAC-173-303-110) methods because ofas low.as reasonably achievaf le (ALARA) concerns \1/lth 
respect to radiation exposure. Because of the safety constraints and the limitations of techno1ogy 
available for remote sampling and analysis, a comprehensive analytical waste characterfaation was not 
conducted. 

4.1 B-CELL PROCESSES FEEDSTOCK COMPOSITJO is 
The waste material in the REC and the HL V and LLV tanks came primarily from the processes 
performed in B-Cell. This section summarizes the information availablf on the feedstock.s used in those 
processes. For some processes, searches for historical documentation ovided little specific 
information. 

4.1.l Waste Solidification Enginee11ng Prototypes Program 

The WSEP Program (Chapter 3.0, Section 3.1.2.1) was active from 196p through 1972. The program 
was used to demonstrate three methods of solidifying radioactive hig:h-lrvel waste (HL W). These 
methods were pot solidification, spray solidification, and phosphate glass formation . A description of 
these processes is provided in Chapter 3.0. The feed material composi 1ons used in the WSEP program 
represented high-level waste from aqueous reprocessing plants. · 

The WSEP studies involved fonnulating study glasses; about 1,500 me1 using different ratios of added 
inert chemicals, different waste-to-flit ratios, and different radioisotopi loadings. Table 4-3 lists several 
typical feedstock compositions tested. The information presented is co piled from quarterly pro,gress 
reports for the Atomic Energy Commission Research and Development, 1965-1967 ( e.g., BNWL-1186). 
All of the feed formulated during this program was mixed with sibca fri to form the glass 
(EPRJ-NP-44-SR). 

4.1.2 Nuclear Waste Vitrification Piroject 

The NWVP process vitrified liquid high-level waste produced during de onstration of separation of · 
fi:s~ile tt1a:teri11ls"f'ronicomriiefcial"spent·riucilear fuer.· Infffo.11y, .. tlie plutonium and uranium were extracted 
at the 325 Building. The remaining liquid HLW solution was returned tb 324 Building and vitrified in 
B-Cell. Two glass-producing runs were made. The liquid HLW was use~ to fonnulate a feed stock using 
the PW-8a composition (Table 4-3). 11m liquid HLW was dried at high temperatures to fonn a granular 
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powder (calcine) . The frit -to-calcine ratio used in the program was 4.2: 1 and 2.2: 1, respectively, for the 
two glass-making runs performed (EPRI-NP-44-SR and PNL-3038). j 

Some liquid HL W solution not used in production of glass was retained in HLV Tank I 07 for future use. 
The material in Tan.Jc I 07 was included in the solutions treated during the HL V Interim Waste Removal 
Action Project (Chapter 3.0, Section 3.3.9). j 

4.1.3 Zeolite Vltrlflcation Demonstration Project 

The ZVDP was used to demonstrate that zeolite ion exchange resins co Id be vitrified. to immobilize 
radionuclides present in the resin. The zeolite used in this vitrification rocess was Linde Ionsiv JE.95(1). 
which consists ofa matrix of polystyrene with a nuclear sulfonic acid active group. Approximately 
0.45-square-meters of zeo1ite containing radioactive cesium and strontium was used for the 
demonstration. The feed formulation used to produce the glass canister~ was 5% B2O3, 5% Lh0, 8% 
Na2O, 7% Ti~. and 75% zeolite (PNL 1981). \ 

4.1.4 Radioactive Liquid-Fed Ceramlc Melter Testing 

The RLFCM program used feed slurriei; containing all glass formers an~ waste in a single nitric acid 
solution that was fed to the melter. Feed stocks for the slurries were separated into two separate 
categories: (1) cold (nonradioactive) feed stocks and (2) radioactive fee~ stocks . Cold feedstocks were 
used to test the operation of the melter E>ystem. The cold feeds tocks were identical to radioactive 
feedstocks except_that nonradioactive metals were substiruted for the raldioisotopes. Table 4-4 lists the 
composition ofradioactive and nonradi<>active feedstocks. 

Feedstock solutions used during the production of sealed isotopic heat sources for the FRG Program were 
kept separated in HLV Tanlcs•l04 and -105. Tank 104 was used to hold high cc:sium-137 concentration 
feedstocks, and Tank 105 held high strontium-90 feedstocks. Table 4-5 lists the chemical composition of 
these two waste types used during the FRG Program, 

4.2 RADIOCHEMICAL ENGINEERING CELLS WASTE INVENTORY AND 
CHARACTERISTICS 

I 
Mixed-waste generation and storage occUITed in B-Cell arid D-Cell. B~ell waste was generated as a 
result of performing pilot-scale waste trnatability studies. D-Cell was used to temporarily store and treat 
mixed waste. Waste generated in B-Cell is primarily found enclosed in process equipment and as a 
component of dispersible material present on the floor due to unplanned releases of process solutions into 
the cell. One container of mixed waste was gener'ated by collecting mineral oil absorbed on . 
diatomaceous earth when a shielded window in B-Cell failed. The container was transferred to D-Cell 
for temporary storage to decrease the arnount of flammable combustible~ in B-Cell. T~_a_t c~n~iner_~as ... 
removed and transported as SON to the PUREX.Storage Tunnels in Jimbary 1996. D-Cell also was used 
to house the HLV Interim Waste Removal Action equipment that was u to treat waste from the HL V. 
This equipment continues to be stored in the D-Cell. 

• • • •• • •o h ~ • - • • - ' - - •- ~ - - • - • • .. , ... , 

The ci"ang~us ~aste ·c~~on~nts of mixed waste in B-Celi-w~;; i~-;~d ~d primarily during testing of 
vitrification technologies as described in Chapter 3.0. Chemical solutioJs used for in-cell processes were 
nitric acid based, resulting in solutions ,.,,'ith pH readings less than 1. Ra~ioactive solutions high in 
strontium-90 and cesium-137 transported to the building from the B-Plant complex in 1985 contained 

2005-08-23 4-2 



Page 12J ot 295 of D~Ol225050 

1 
2 
3 
4 
s 
6 
7 
8 
9 

10 
I l 
12 
13 
14 
15 · 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 -
44 
45 

DOE/RL--96-73, Rev. 3 
08/2005 

trace· amounts of heavy metals such as chromium and lead. Additiona ly, eiemental lead-was used in 
B-Ce1l both for radiation shielding and as counterbalance weights on e~uipment. Subsequent size 
reduction by cutting of equipment containing this shielding or coun~alance material generated small 
particles of elemental lead that eventually mixed with dispersible mat+ als on the cell floor. 

From a review of analytical data and process and operating records, an~ a comparison with the 
designation criteria of WAC l 73-303, the following waste streams in the REC have been designated as · 
mixed waste: . . I 
• Dispersible material and debris contaminated with spilled feed material · 
• Elemental 1cad \ 
• Dried melter feed heels 
• Liquid metal seal 
• Window oil and oil absorption material 
• Filters containing heavy metals. 

These classifications are descnbed further in the following sections. T ble 4-1 provides a list of the 
dangerous waste in B-Cell and D-Cell, the dangerous waste numbers, ahd an estimate of maximum 
inventory. 

4.2.1 Dispersible Material and Debris 

Dispersible material and debris, located in B..Cell, consists of dirt, dust \ process residues, and equipment 
and tools that collected on the floor during operations. Additionally, the dispersible material includes 
'one-time' or sporadically-spilled feed material that contained heavy meb ls and radionuclidcs from 
8-Cell process equipment. The dangerous waste constituents present ate cadmium, chromium, and lead. 

In 1986, an estimated 750 liters of a nioic acid solution containing cesiL 137, strontium-90, and trace 
amounts of plutonium and heavy 'metals (chromium and lead) were acci~entally released to the · 
southeastern portion of the floor in :S.:.Cell during RLFCM operations. It is known, however, that a thick 
layer of fine dirt particles introduced through the ventilation inlets duririg the life of the building was 
present on the cell floor. Additionally, 1iome equipment and tools dropped during operations, such as 
wrenches, air hoses, thennocouple wire1;, small tools, pieces of manipulator boots, air hoses, water hoses, 
pieces of pipe, and glass sample vials, also were present in the spill areal. It is assumed that some 
quantity of the spilled liquid was absorbed by the material on the floor, or coated larger items present. It 
is also assumed that the liquid eventually evaporated, leaving a crusty, dried mud-like material that, if 
disturbed, breaks into finely dispersible particles ranging in size from ~cro to very fine (size 
distribution unde~ned) material. . 

The l_ocation of e~uipment :3cks over th,~ ~piU area ha~ precl_u~ed cleani or sampling of th~ floor in the 
location of the spill. Addrtionally, an equipment rack 1s pos1honed ov~the cell sump. Unnl the 
equipment racks in the eastern half of the cell are removed, access to th9 spill are_a or ~e sump area _/s I)-_Ot 

possible: It has been estimated, based on the Facility Radioactive Maternal Log, maintained in the 
324 Building, that the dispersible material within B-Cell contains about .5 mHlion curies of radioactive 
materials, primarily cesium and strontium isotopes. 

46 --· -···- ·-·-· . . . .. . . .... ....... · ·-- ·· - , -- ····· ···- .... · -- .. · ---·-·· · · ·- - - · 
·· · - -4;_;- · ··Material in B-~Jl~~~tly. is being collected for removal as part of the BCCP (Chapter 3.0, 

48 Section 3 .2.2), To date, l 0 containers of dispersible material have been collected and characterized. 
49 These engineered containers (EC) were labeled as EC-14, EC-15 , EC-1 EC-17, EC-19, EC-21, EC-22, 
50 EC-23, EC-24, and EC-25. After collect ing the dispersible material fro , the floor, the material was run 
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through a sieve to remove the larger debris . The sieved material was loaded into steel containers. Once 
the material was piaced in containers, the containers were moved to a I ork station in front of a cell 
window. A sample from each container was obtained by coring. A san;rple auger of sufficient kngfu to 
collect sample from the top to the bottom of the container was forced ~ough the material in the 
container. The sample auger was unloaded into an engineered storage Jontainer; approximately five 
grams of material was removed from this container as a sample for anal sis. These samples were 
collected in 1995 and were transported to the PNNL 325 laboratory for analyses. The analytical data is 
summarized in Table 4-6. . \ 

A pH analysis was perfonned on sampl,~s from all the containers. The ~H analysis was perfonned by . 
leaching 0 .5 gram of sample with five grams of water for 15 minutes. 9t1plicate samples were nm for 
each container. The pH of the leachate solutions ranged from 8.0 to 8.8. 

Approximately five grams of each sample were analyzed using the toxicity characteristics leaching 
procedure (TCLP) for designation purposes. All samples were extracte using a 20 times dilution. The 
extract from the TCLP was diluted 1.25 fold and analyzed using inducti

1
vely coupled plasma (ICP) 

spectroscopy. The analysis included th<: use of duplicate samples, preparation blanks, and TCLP extract 
blanks .. Table 4-6 provides the analytical results. j 

The analyzed quality control samples were within acceptable limits. Sapiple spike recoveries for all 
analyses were within acceptable limits except for silver, which was lowj(ranging from 32 percent to 
approximately SO percent). The laboratory control standards also show~d low silver recoveries. 
However, it is noted that for the samples, there is no silver de~cted above the instrument detection limit, 
which is 200 times below the regulatory threshold. Also, the small sample size might add additional 
uncertainty to the values. I 
PNNL designated the dispersible material in B..Cell in 1995 based on ilif se analytical results, Process 
knowledge was used to determine that the dispersible waste was not generated from a discarded chemical 
product, or a listed waste source. The dispersible material was not an 'tinused chemical product.' B-Cell 
had been used to demonstrate engineering scale radioactive processes. f!1:ese processes did not include 
the use of any 'listed' materials. The diiipersible material was designated based on comparison of the 
analytical results with toxic characterist regulatory limits (WAC 173-303-90), Based on the analytical 
results, the despersible material was designated as a characteristic waste\ for cadium (D006), lead (DD08), 
and chromium (D007) and as extremely hazardous waste (WTOl). The pH analyses indicated that the 
despersible material did not show the characteristic of corrosivity. 

The dispersible material collected through May 1996 was transferred in ll996 to the PUREX Storage 
Tunnels for long~tmn storage. As more material is collected and desi~ated as mixed waste, this waste 
will be transferred to an onsite TSD unit or .shipped offsite to a TSD fac 'lity. 

42 4.2.2 Elemental Lead 

-43 - . Approximately 0.7 cubic met~ of lead that was used as shielding or M terba:lance weight in B:cen and -· 
44 0.09 cubic meter of lead shot have been stored in B-Cell. Lead that was!poured into the legs of 
45 equipment for stability is being removed from B..Cell with the equipmenjt as part of the BCCP. The 
46 __ radioactive ~~?taminated elemental lead that _had. been .collected thnrng-h May J 996, w.hfoh ,was_ __ 
4';-· remote-handled mixed waste, was transforred in July 1996 to the PUREX Storage Tunnels in 1996 for 
48 long-tenn storage 
49 
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PNNL designated the elemental lead il'.1 1994 based on process knowle ge. As recorded in a memo to 
file, the lead was not generated from a discarded chemical product or J listed waste source. It was 
assumed that the elemental lead would leach during a TCLP in levels ir excess of the regulatory levels. 
This generator knowledge was used to designate the elemental lead waste as characteristic for lead 
(D008) and as extremely hazardous waste (WTO 1 ). I 

.4.2.3 . Dried Melter Feed.Heels 

Small process feed tanks located in B-Cell were used during the FRG gram melter testing project and 
· other pilot process operations. The feed solution in the tanks dried up, leaving a highly radioactive and 
potentially mixed waste. This dried material is referred to as dried me! er feed , During previous cleanup 
activities in B-Cell, approximately 0.17 cubic meter of this material wJ removed from the tanks and 
placed in 11-liter steel-tube containers. This material was transferred ili February 1996 to the PUREX 
Storage Tunnels in 1996 for long-term storage. L 
PNNL des1gnated the dried melter feed heels in 1994 based cin process owledge and analytical results 
of the original feed material. As recorded in a memo to file, the dried melter feed heels did not meet the 
criteria for listed waste. The analytical data available for the original f~ed material used for designation 
indicated lead and chromium concentrations of 2.3 6 grams/liter and 1. 72 grams/liter respectively. This 
infonnation was used to calculate that the concentration in the dried feed material would be 
approximately 5,200 parts per million lc:ad and 3,800 parts per miHion Jhromium. The TCLP used to 

I 

designate waste requires a 20: 1 dilution during the extraction process. U it is asswned that all of the 
metal contamination was leach.able, the maximum concentration in the extract would be 260 parts per 
million lead and 190 parts per million chromium. Therefore, the dried melter feed heels were designated 
as characteristic for lead (0008), and chromium (D-007), and as extremely hazardous waste {WT0I). 

28 4.2.4 Liquid Metal Seal 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 -
43 

The liquid metal sey.l is a metal alloy containing 50 percent bismuth, 26 7 percent.lead, 13.3 percent tin, 
and 10 percent cadmium. This alloy ha:; a melting point of 70°C, and it 

1
was used as a seal material as 

part of the glass melter (refer to Chapter 3.Q, Section 3.2). The waste as packaged was <0.2 cubic meter 
in volume, and was transferred in 1996 to the PUREX Storage Tunnels. I 

PNNL designated the liquid metal seal i:n 1994 based on process know1ddge and analytical information 
available on the original material. The liquid metal did not meet the criteria for listed waste. The metal 
seal is. assumed to be an alloy composed of bismuth, lead, tin, and cadmium in the concentrations noted 
previously. The exact product information could not be located; this cofuposition was ·based on melting 
point data. It was asswned that the elements would leach during a TCLP in excess of the regulatory 
linuts. Generator knowledge was used to designated the liquid metal se! l waste as characteristic for lead 
(D008), and cadmium (D006), and as extremely hazardous waste (WTO ). 

4.2.5 Window Oil and Oil-Absorption Material 

44 An absorbent material (diatomaceous_ear:!,l:l) was used to clean up mineral oil..from a lealcing windq_w in . 
45-·-B-eeiI ·1ne··materiaCwas collected and placed in a 208-liter container ttjat was moved tci D-Cel! in 
46 July 1994 because offlarrnnability considerations. (forches were bein~ ~sed to cut up equipment being 
47 removed from B-Cell.) This container was transferred to the PUREX Storage Tunnels in 1996. 
48 I · 
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PNNL designatc<l the window oil in 1994 based on process knowledge. The window oil did not meet the 
criteria for listed waste. The material safety data sheet (MSDS) for the ineral oil listed a LD50 of 2 g/kg 
(Dermal Rabbit). A dilution factor of three was assumed to result from addition of absorbent material. 
The mineral oil and absorbent was designated as WT02. 

4.2.6 Filters Containing Heavy Metals 

Filters designed to collect heavy metals (e.g., barium, cadmium. chromipm, lead) from the HLV Interim 
Waste Removal Action Project treatment process performed in 1996 (Cliapter 3.0, Section 3.3.9) initially 
were stored in D-Cell where the treatme:nt process took place. These filters are considered mixed waste. 
The filters were moved to B-CeH and will be transferred to the PUREX S torage Tunnels ( or another 
pemritted TSD), as discussed in Chapter 3.0, Section 3.3.2. 1-

. . . I 
4.3 VAULT TANK WASTE INVENTORY AND CHARAI.ERISTICS 

The HL V and LL V tanks have been used as holding tanks for feed solutions, feedstock tanks for process 
solutions, collection tanks for process effluents, and storage tanks for waste solutions since 1968. The 
vault tanks can receive solutions as described in Chapters 2.0 and 3.0. The Ill., V and LLV tank contents 
were sampled and analyzed in 1990. As part of the HL V Interim ActiOir Removal Process, the HL V tank 
contents were sampled and analyzed in 1996. The HL V tanks were drained and flushed in I 996 
(Chapter 3.0, Section 3.3.1.5). 

4.3.1 1990 HL V and LL V Tank Co11tents Characterization 

The volwne of material in each of the ranks during the 1990 sampling e ent was reported as: tank l O 1, 
5,580 liters; Tank 102, 7,100 liters; tank 103, 5,640 liters; Tank 104, 5,500 liters; Tank 105, 2,060 liters; 
Tank to6, 1,023 liters; and tank 108, 7, i. 00 liters (PNL 1990). The matbrial m Tank 107 had been 
transferred to Tank 112 in B-Cell earlier in the year for possible use in a treatability study. At the time of 
sampling, the material in Tank 112, wmch had originated in Tank 107, had a volume of740 liters. The 
treatability study did not take place and the material was returned later rb Taruc 107. Waste tank contents 
were analyzed at the PNNL 325 laboratory. · 

Sampling for all tank contents, except for t.anks 105 and 107; occurred ih the remote-operated sample 
station, located in Room 145. This station used a shielded hood for sany,Iing the tank contents. 
Sampling was perfonned with special se.rnpling equipment located in thf hood. Air jets were used for 
circulating the material to and through the sampler. The material from rw 107 was being stored 
temporarily in Tank 112 and was sampled directly from Taruc 112. A s~le of Tank 105 material, 
leftover from an .earlier analyses, had been found at the PNNL 325 Labdratory, and no additional samples 
were taken from Tank I 05. I 

Analyses of the tank contents were cond.ucted by the PNNL 32$ Laborafory for several analytes, 
including ICP for total metals, anions by ion chromatography (IC), and pH and radiochemistry. All 
analyses used PNNL-specific methods in place at the time of sampling. I Analytical results of the samples 
are provided in Tables 4-7, 4-8 , and 4-9. 

~~ta· ~~~-;h~s -s~l~~-ev~~~-wer~ us:~;-·to e~~;~t~-~~ ~~~~~:t~ t~: ~ t~al m ~ks-; 01, -1~~-~ 103~--
106, and 108 (PNL, 1990). The materials in tanks 104, 105, and 112 were not considered waste at that 
time, as it was planned to use the :materials within the next 12 months, a d were not designated. None of 
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the tank contents met the criteria for listed waste. The waste was desi~ted based on the concentrations 
of toxicity-characteristic listed metals. Taruc 101 waste showed no concentrations above 
toxicity-characteristic regulatory 1im1ts, and therefore, was not design! ted as dangerous waste, Tank 102 
waste was designated as characteristic waste for arsenic, (D004), bariipn (0005) and lead (D008). 
Tank 103 waste was designated as characteristic for barium (D005). Jank 106 waste showed no 
concentrations above TC regulatory limits, and therefore was not designated as a dangerous waste. 
Tank 108 waste was designated as a characteristic waste for chromium {D007). 

In 1994, the remaining tank cc,mtents were deciared waste and ·were de ignated· based on the 1990 
analytical results. The tanks contents had not been altered since the 19i90 sampling event except for 
evaporation and addition of water due to evaporation. The waste in Tank 104 was designated as 
corrosive (0002) due to a pH of 1.4 and as characteristic for lead (D008). Tank 105 waste was 
designated as corrosive (D002), pH 1.5, and as characteristic for lead cpoo&). Tank 107 waste was 
designated as corrosive (D002), pH 0.7, and as characteristic for barium (0005), chromium (0007) and 
cadmium (0006). \ 

The dangerous waste designations for the solutions stored in all of the HL V and LL V tanks are provided 
in Table 4-2. 

4.3.2 1996 m.,v Tank Contents Characterization 

In 1996, the waste in the HL V tanks was removed, treated, and the filtrate transferred to the DST system 
for storage as part of the HLV Interim Waste Removal Action (Chapteti 3.0, Section 3.3.9). Solids from 
the treatment process have been designated as mixed waste, product, a d LL W and stored appropriately. 
As paJ'.t of these removal activities, samples from the HLV tanks contaifing waste were collected. 
Tank 106 contained no liquid before liquid waste treatment activities and therefore was not sampled. 
The samples from the remaining HL V tanks were analyzed to provide iliformation necessary for the 
cleanout and treatment process, In addition, samples were taken from the last rinsate used during the 
HL V waste removal activities. The information collected is provided in the following sections. 

A higher level of quality assurance and quality control is associated 'wi~ the data referenced in this 
section than for the data on the 1990 sampling and analyses event. Therefore, additional detail on 
sampling and analyses activities is provided. 

4.3.2.l HLV Tank Waste Sampling nnd Analyses 

For AI.ARA conc~s, the use of the remote operated sample station lo · 1ation in Room 145 was_not used. 
Waste was transferred from the HLV tanks to Taruc 112 in B..Cell where the waste was sampled using the 
closed loop sampler on the tank. A repr1!sentative sample was collected by allowing the tank solution to 

recirculate through the sample bottle before stopping the air jet. The turbl ulence of the transfer from the 
HLV tanks to Tan1c 112 in B-Cell was expected to have mixed the waste thorough1y. The following 
information is based on entries in the Solution Transfer Log for the 324 Building. 

42 '"• ... · · · . --
43 
44 
45 
40-
47 
48 
49 

Initially, on April 25, 1996, the contents of Tank 104 (628 Jiters) were transferred to Taruc 105, mixing 
the waste from tanks l 05 and 104. On April 26, Tank 104 was rinsed with 170 liters of clean water that 
w~s transferred to Tank 105. On April 29, Tank l 04 was rinsed again wjth 240 liters of water that was 
transferred fo 'T"aiikll 2anofo Tiin1'TOT.. AacffifonaTwaletvo1umes (rang11:'ig'fro:nrfive to30 loos)·were · ·- ---·· · ···
added during each transfer due to jet dilu.tion. On June 3 and 4, 1996, tb

1 
contents ofTank 107 

( 444 liters) were transferred to the empty Tank l 04, and the contents of Tank I 04 ( 446 liters) were 
transferred to Tank 112. These contents were sampled and returned to Tj nk 107. The empty Tank 104 
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was rinsed with 168 liters of O.OlM nitric acid. This dilute acid was sferred to Tank 112 and to 
Tank 107. Tank 104 was rinsed again with 153 liters ofO.OIM nitric cid. This dilute acid was again 
transferred to Tank 112 and to Tank 107. The final volwne in Tank 107 on June 4, 1996, was 
approximately 860 liters. On June 4, 1996, the contents ofTank 105 (~,130 liters) was transferred to an 
empty Tan.le 104. On June 5, 1996, approximately 784 liters were transferred from Tank 104 to Tanlc 112 
and sampled. The final volwne in Tank 104 on Ji.me 5, 1996, was app~ ximately 1,390 liters. The final 
volume of Tank 112 on June 5, 1996, was approximately 820 liters. 

Two samples were taken from Tank 112 during each sampling event. These samples were combined in 
the laboratory before any sample preparation and analyses. The samples from the Tank 104/105. 
composite were found to be colorless, clear liquids with a minute amotfut of settled solids. The samples 
from Tank 107 were opaque brown liquids. The samples were transferred to the PNNL 325 Laboratory 
for analyses. 

The samples were analyzed by IcP for metals and by IC for anions. B+ ause of the high radioactivity 
dose rates, both samples needed significant dilution to ensure that worlcer exposure was ALARA. The 
reported results are corrected for these dilutions. 

For the anion analyses, the samples were ctilut.ed 1,140-fold so the ractioactivity dose level fell within the 
allowable levels for personnel safety. The diluted sample aliquots werd analyzed by IC for fluoride, 
chloride, bromide, nitrate, nitrite, phosphate, and sulfate. All quality cdntr,ol requirements were met. 
Both samples showed significant concentrations of nitrate. The Tank 1b4/105 composite averaged 

I 
13,000 µg/mL nitrate; Tank 107 waste averaged 56,000 µ.g/mL nitrate. The Tank 104/105 composite 
also showed detectable levels of sulfate (average 850 µg/mL). All other anion analyses were below 
detection )imits. Results are summarizc::d in Table 4-10. . 

1 
Analyses by lCP/mass spectroscopy (ICP/MS) took place on July 29, 1Q96. Because of the high 
instrument background, sodium and potassium results were not obtained. A process blank end blank 
spike were analyzed along with sample~;. (Process blank was the PNNU 325 Laboratory term for method 
blank. Reagents without the sample were processed through the entire digestion process and analyzed in 
the same manner as the samples.) The J:CP/MS detected some conta~ation in the process blank. The 
process bla,nk results for aluminum, calcium, iron, magnesium, lead, and zinc were comparable in some 
cases to the results reported for the samples. In addition, silicon was detbcted in the nitric acid blank at 
approximately 40 to 60 percent of the sample results. The ICP analysis of the process blanlc also 
indicated the presence of aluminum, irm1, zinc, and calcium at similar cJncentrations in the process 
blank. As a result, it is believed that the contamination of aluminum, ir n, zinc, and calcium most likely 
came from the preparation method. It is likely that analytes detected in the blanks at levels equal to the 
samples show a false positive for the sample results. The uncertainty as 1 ociated with manganese, zinc, 
and technetium results were high, indicating a potential instability in the instrument. Both the 
Tank 104/105 composite waste sample and the Tanlc I 07 waste sample wl ere run in duplicate and all 
results and an average are presented in Table 4 .11 . 

The ICP/MS analyses showed_rebtively hig_h l~vels of ca~rnium, c~?m1r ~ lea~! a'!1d 5.~leni1;1~_for bo~ 
samples. Also , the Tank 107 sample waste 1s high for banum. This ts ca>ns1stent W1th the 1990 sampling 
results, even though direct comparisons are difficult because of the evaPf'ration and addition of water 
during the intervening years, and the mixing ofTanlc 104 and -105 contents. 

.• -·- _47 _,,_ . .... 
48 On July 1, 1996, before analyses by ICP/MS, the Tank I 04/105 composife also was analyzed by 
49 ICP/Atomic Emission Spectroscopy (ICP/AES). Because of limited qua1ity control samples, the 
50 ICP/AES uncertainty is greater·than nonnal. The results should be used JWith caution. The Tan.le 104/105 
51 composite was acid digested and diluted to approximately I 25-fold to bring the radioactivity levels to a 

~m~~ . ~ . I 
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safe level. Matrix spike, serial dilution, and post-digestion spike wer not perfonned because the 
.concentration of the analytes were expected to be at the detection limits and the analyst would have been 
unnecessarily exposed to high radioactivity levels. The blank spike was not performed because the 
dilution applied would have resulted in the analytes not being detecta le above the ICP estimated 
quant:itation limit (EQL). 

The results for the JCP/ AES analyses showed chromium and lead excfcding the TC regulatory limits. 
The measured lead concentrations were within a factor of two times t' e detection limit, and therefore, 
actually might not have been present. The lead measurement results ~ ght be due to interference from 
high concentration of lanthanum. The samples did not show levels of silver, arsenic, bariwn, cadmium, 
or seleniwn above TC regulatory limits, 

Potential contaminants of concern basi:d on this 1996 sampling event e lead, barium, chromium, 
cadmium, and selenium. 

4.3.2.2 High-Level Vault Interim Removal Action Project Riitsat~ Sampling and AuaJyses 

As part of the HL V Interim Waste Removal Action Project, in September 1996, the HL V tanks were 
rinsed three times, twice with a dilute nitric acid solution and fmaTiy wpth a dilute sodium carbonate 
solution (describe,fin Chapter 3.0, Section 3.3.9). A sample of the ri~e solution was collected from 
Tanlc 112. The sample was analyzed by the PNNL 325 Laboratory. 11?,e rinse sample was filtered and 
found to be 0.3 percent solids by weight. The sample was acid digestoo and was analyzed by ICP/MS. 
The matrix spike and the blank spike were within acceptable recoven~e . The method blank contained 

· lead at concentration greater than five percent of that found in the sa le, and showed a relative percent 
difference (RPD) for chromium of 33 percent. The results of these ana yses are in Table 4.12. 

These analyses might indicate constituents remaining in the tanks and J iping after the HLV Interim 
Waste Rem.oval Action Project activitie:s were complete. Potential coniaminants of concern based on the 
rinsate analyses include arsenic, chromium, and lead. 

4.3.3 Tank Contents Summary 

32 The LLV tanks 101, 102, and 103 stored process condensates and deco11tamination solutions (e.g., from 
33 decontamination of the airlock, cells manipulators, fume-hoods). During the WSEP and NWVP, 
34 tank 108 was reported not to have been use<fextensively, partly due to its limited size and transfer · 
35 capabilities. However, during the FRG Program, tank 108 was used routinely to receive clean acids from 

; 36 the acid fractionater. The 1990 results it1dicate that the concentrations 9fhalides (e.g. fluorides, · 
37 chlorides) were higher in tank 108 than in the other LLV tanks. It is ex~ted that the concentration of 
3 8 halides· was higher in the acids than that of the process condensates due to these constituents being 
39 concentrated in the fractionator bottoms. \ 
40 
41 For the HL V, tanks 104 and 105 analytical results are most representati f of waste generated during the 
42 FRG Program. The solution in T-ank 104 was essentially the HLV1ank !}eel of ce6ium-137 feedstock for 
43 the FRG canister fill activities. Likewise;, solution in Tank 105 was the HI. V tank heel ofstrontium-90 
44 feedstock for the FRG canister fil l activi1ies. The FRG Program feed material captained residual 
45 fluorides an~ chlo~.d~~Jr..?.~-~e _c~nv~~i~n perforni_ed_ir:i.~~-4.00 Are.11s +! -Qriginal feed material to_ ·--- ·--- - . .. 

· 4o·-·-nft:rates~ .. The 1990 analytical re.suits indicated fair ly high levels of chloripe and fluoride concentrations 
47 for Tank 105. High nitrates were noted for both tanks in 1990 and for the composite in 1996. 
48 I 

2005-08-23 4-9 
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Tank 107 was used routinely during the WSEP and NWVP to contain eed materials before the materials 
were sent to the melter-feed makeup tank 114 in B-Cell. The feed material for the NWYP was stored in 
Tanlc l 07 when the contents were declared waste. Tank l 06 was used\during the NWVP to accept 
high-level liqu!d waste from the 325 Building, The 1990 analyses res~lts indicate that Tank 106 contents 
were more typical of the process condi:nsates such as those stored int e LLV tanks. 

4.4 CONSTITUENTS OF CONCERN FOR CLOSURE 

The constituents of concern for closure are those constituents that have been found in the waste or are 
expected in the waste material based 011 process !mow ledge. The ori · , al HL V and LL V tank waste was 
designated as dangerous waste due to concentrations oflead, barium, chromium, arsenic (at neat 
detection limits), and also due to corrosivity. The 1996 sampling and~

1 
alyses event showed 

concentrations oflead, barium, chromium, cadmium, and selenium at gh levels. During waste 
designation of the collected B-Cell floor dispersible debris, cadmium, c omium, and lead were found in 
concentrations that designate as dangerous waste. 

Based on these results, lead, chromium, barium, cadmium, and possibl selenium and arsenic are 
considered to be constituents of concem for closure. This list could be evised as more information is 
obtained through additional sampling and/or waste designation activitie , 

Organic substances are not expected to be of concern during _closure. ; · story of the HL V and LL V 
indicates that the addition· of organic substances to the tanks was limit to cell cleaning activities or as 
contaminants. The organic substances were present only during the W 

1
EP program that completed 

activities in 1972. The high temperatun:s and constant airflow would make retention ofvolatilc organics 
improbable. The high radiation field in the tanks is expected to have deb-aded any organic molecule-s 
that might have been_ left in the tanks following the last program use in l9g7. 

Process history identifies the primary radioactive substances used in the REC/HLV as strontiurn.90 and 
cesium-137. While these are not consid,:red constituents of concern for Josure, the waste from the 
324 Building can be a mixed waste. It is not expected that the dangerou waste components and 

. I 
radioactive components will separate; therefore, in the event a liner has failed and soils are potentially 
impacted the strontiurn-90 and cesium• 13 7 might be useful as tracers in indicating the location of waste 

materials. J 
lt is expected that the majority of the unit will be closed using 'debris e standards,' which allows for 
the use of an approved treatment technology and a clean debris surface a~ a performance standard. 
Therefore the closure performance standards for the portions oftbe unit peing closed by the 'debris rule 
standard' do not depend directly on knowledge of constituents of concern. However, sampling is 
expected on rinsates from the piping and tanks and, if necessary, post-cldsure activities could be 
conducted that do require more infonnation on constituents of concern. iii addition, if necessary to 
coordinate any future closure .activities with the operable unit, as discusshd in Chapter 8.0, this 
infonnation on the constituents of concern for closure will be used in the clean up of a.teas oft.he 
operable unit associated with the 324 Building. · · · · · 

- ·-- · -·-·- .. . -- . 
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Table 4-1 . Radiochemical Engineering Cells Waste Danger ;1us Waste Characteristics. 
Waste type Location Waste p angerous Estimated 

designation constituents/ quantity 
c~aracteristic (cubic meters) 

Floor debris' B-Cell D006, D007, Cadtniwn, 2.5 
D008, WT02 chr?pnurn, lead, 

t0Xl9 

Elemental lead B-Cell 0008, WT01 Le84 toxic 1.0 

Dried melter feed heels B-Cell D007, D008, crn:o1iurn, lead, 0.17 
WTOl toxic 

Liquid metal seal B-Cell D006, D008, Cadmium, lead, <0.2 
WfOl toxic 

Window oil and oil D-Cell WT02 Toxi\ <0.2 
absorption material 

• Includes dispersfbie material, tools, equipment, and pieces of metal. 

2005-08-23 T4-1 
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Table 4-2. Designation of Waste in Vault Tanks. 

Tank' Waste type Waste designation Dangerous Estimated 
constituents/ Volume 1990 
characteristic (liters) 

High-Level Vault Tanks I 
104 Dilute sfioiitium-90 nitrate and D00'2, D008, WT02 ~rrosive, lead, toxic, 5,500 

cesium-137 nitrate solutions p~ L4 

105 Dilute strontium-90 nitrate and D002, D008, WT02 C~rrosive, lead, toxic, 2,0oO 
cesiwn-137 nitrate solutions p 1.5 · 

106 Low-level waste process solution None None 1,020 
I 

107 NWVP liquid process feedstock D005, D006, D007, Batium, cadmium, 740b 
solution D002, WT02 c~ ~mium, corrosive, 

tox~c 

Low-Level Vault Tanks 

101 Low•level condensate None Not e 5,580 

102 Low-level condensate D004, D005, 0008 Ar,tnic, Barium, Lead 7,100 

103 Low-level condensate D005 B-9urn S,64-0 

108 Contaminated nitric acid D007 Cbto . nuum 7,100 

'Location of waste before removal from the tanks . 
1, Material was being stored in Tank 112 in B-Cell at the time sampling. 

2005-08-23 T4-2 
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· Table 4-3. Feedstock Compositions (Kg Oxide/MTUj. 

A, Defined As Defined 
PW-4b PW-4b-1 PW-4b-2 PW...-b-3 PW-41>4 J>W-4b-5 PW-41>-6 PW-7• PW-7a- l PW-7a-2 

Inerts Na10 - -- - - - - - 6.872 6.872 6.872 
Fe,O, ) .5 11 · 3.294 3 .294 1.511 I.Sl! I.S I I I.SI I 3.022 3 .02.2 3 .022 
Cr,{)J O.H S 0345 0 .345 0 .345 0.345 O.J4j 0.345 0.345 0.345 0 .345 
NiO, 0.141 1.049 1.049 O.l4L 0 .141 0.141 0 .14) O.l• l 0.141 0.1•1 
L'.Oi 0.672 0.672 0.672 0.672 0.612 0 .672 0 .612 6.339 6.339 6 .339 
Gd,tl, -- -- .. - - - - 10.360 l0.360 -IRE) 

Fission Rb,o 0.354 0.354 0. 178 0.354 0.354 0.354 0.JS4 0 .354 0 .)54 0.178 
Products 

Sn! 1.059 l.059 l.059 1.059 1.059 1.059 t .059 l.059 l.059 1.059 
Y,O; 0.598 0.027(REl(a. b} O.Oi?{RE\ 0 .598 0.027(RE} 0 .027/RE) 0.598 0.598 0 .027(RE) 0 .427 
Znll 4.944 4.944 4.944 4.944 4.944 4.9« 4.944 4.944 4.944 4.944 
MoO, 5.176 6.375 6.375 6.375 6 .375 6.375 6 .375 5.176 6.)75 6 .J75 
~ • n L~Yi . _,("Mo) -/Mo) -'Mo) --IMO) -{Mo) -IMo) 1.291 -<Mo) -<Mol I V'J."V l · 

Ru<i, 2.97l - ·(Fe} -{[-c) Z.972 2.972 2 .972 2.972 2 .972 2.972 --(Fe) 

Rhz!>, 0.480 0.304/Col 0.304fCol 0.304{Co) 0.4&0 0.480 0 .480 0.480 0.304fCo) 0 .30-4(Co) 
PdO: L.483 ~i) -!Ni) ---mn 1.48.3 1.433 1.483 1.483 -{Ni) -{Ni) 

Av,h 0.088 O.Q38 o.osg 0 .088 0.088 0.088 0.088 0 .0&8 o_ogs 
CdQ 0.097 0.097 0.097 0 .097 0.097 0.097 0 .097 0 .097 0 .097 0 .097 
TcO, 0 .725 0.715 0.725 0.125 0 .725 0 .725 0 .725 0 .725 0.725 0 .725 
Co,O 2.880 2.880 0.963fKl 2.880 2.880 2.880 2.880 2 .880 2.880 0 .963rlC1 

Bao l.567 . 1.567 l.567 l.567 1.567 1.567 1.567 l.567 1.567 l.567 
La,(l, 1.480 3.213(REl J .213fREl 1.480 3.l13CR.El 3.ll31REl 1.480 l.4IIO J .2 I 31llffi S.756(RE) 

CeO. 3.313 6.426{RE) 6.426(RE) l .323 6 .426(RE) 6.4261REl 3.323 3.32J 6.426(RE) 10.•89(REl 

Pr.<111 l.482 0 .669{R£) 0.669(RE) 1.482 b.669(RE) 0.669(R6) 1.482 1.482 0 .669(RE) l .998(RE) 

Nd2.0, 4.522 2.276ffiEI 2.276(RE) 4.662 2 .2761RE) 2.276/RPl 4 .522 4.S22 2.276(RE) 6.496(RE) 
.,_,,nl 0.P 1 JRR\ ·-- 0.EB-,--, ~-"'- -./RE) 0.12;- ~ -<RE) -{RE) 

Sm,01 0.924 0.402lREl 0.402(RE) 0 .924 0 .402(R.E) 0.402rREl 0.924 0 .924 0 .402(RE) l .056(RE) 

Eu,01 0.200 0.107(REl 0.107/RE) 0 .200 0 .107(RB) O.t07ffiF.l 0.200 0 .200 0.107/RE) 0.lOO<llE) 

Odi01 0.137 0.268fRE) 0 .268(REl 0 .137 0168(RE) 0168rR{:I 0.137 0.137 0.26S(RE) 0 .8ll(RE} 

Acti~ides lhO't 1.l69 2.078 . -(Cm) 2.078 ll.689 12.701 -{Cc) 

Nnll. 0.865 -(Ul - -tCm) •-<U) 0.865 -(U) -{RE) 

l'uO\ 0 .010 -'-/Ul . --(Cm) . --Wl 0.103 --'U) -<RB) 

Antlo, 0.181 --{REJ -(RE) -{Nd) ---{Cm} -<RE) -(NdJ O. IS I - -{RE} - -{REJ 

CmiO:i 0.040 · -<REI -!RE) -(Nd\ -tCm) - -(Rf.) -(NdJ 0 .040 -{RE) ·-<RE) 

To1al 40.8 39.2 3.5.0 31-9 40.7 39.0 40.6 75.9 75.4 66.0 

• Where used, chcmit ol substitulcs sre shown in paT<Cnlhescs. Values listed represen t actual amount pn:senL If no Y11lue sltown lbc: weight included with substitute. 
•RE• commercial r~re a rth rnixu.m: nominallycontiining ,.,.Ao 0.2 YiO:i. 24.0 La,01, 48,0 Ce02, .5.0 Pr(()11, 17 .O Ndi:O, ,' 3.0 Sm:zOh 0.8 Eui<!J, and z.o Gdz(J, . 
• MTIJ • mclrlc ton llJ'Ulium. 

AsDclin.c.d 
PW-Sa PW-811.- l 

14.057 14.057 
27.225 27 .215 · 
1.151 I.\Sl 
O.S66 0.56<i 
1.342 1.342 . 

-· 
0.3.5-4 0 .354 

1.059 1.059 

0.598 0.027(RE) 
4.944 4.944 
5.l76 6'17.5 
I .J91 --{Mo) 

2.!172 2.972 
0.480 0304(Co) 
1.483 ---(Ni) . 

0.088 0 .088 
0.097 0.097 
0 .725 0 .725 
2.880 2.880 
1.567 1.567 
1.480 3.213fREl 
3 .l23 6.426(RE) 

1.4&2 0.669(RE) 

4.522 2 .276(RE) 

0 .123 . -(RE) 

0.924 0.402(RE) 

0..200 0 .107fRE) 

0.137 0.268(RE) 

11.689 12.772 
0.865 -(lJ) 

0.174 --fUl 

0. 181 --ffi R\ 

0 .040 ---<REJ 
93.2 92.8 

PW-Sa-2 
14.057 

27 .225 
l-151 
0.566 
1.342 

0 .178 

1.059 

0 .427 

4.944 

6-37~ 
~o) 

-(Fe) 

0.304(Col 
--(Ni) 

0.088 
0.097 
0 .725 
Q963(K ) 

1.567 
5.114fRf<l 
10.228lRKI 
l .065(RE) 

3 .62:2(RE) 

-<RE) 
0 .639(RE) 

O.l70(RE) 

0 .426/RE) 
-4RJ..\ 

- --{RE) 

- -ffi,E) 
-IRE) 

·-{REI 
84.6 

-~ 
;X1 
;,o 

\0 

°' ~ 
o-w 
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Table 4-4. Feedstocks for the RLFCM Piogram. 

Element (present as Nonradioactive slurry Radioactive slurry 
oxides) concentra tlon (grams/liter) concentration 

(gnms/Hter) 

Al 0.59 1.48 

B 5.10 21.8 

Ba 0.40 3.78 

Ca 0.91 6.25 

Ce 0.14 -
Cr 0,29 0.73 

Fe 2.10 6.87 

K 0.80 .. 
La 0.40 5.36 

Mg 0,29 2.62 

Mn 0.12 0.99 

Na 7.30 43 .2 

Nd 0.20 1.5 

Ni 0.09 0.57 

Si 0.37 23.2 

Sr 2.90 9.28 

Ti 0.32 I 0.3 

Zn 0.04 0.19 

Zr 0.04 0.11 

Pb - 2.6 

M•• - ~• •M• •-•••- - •• - • • • - -• • • ••--- • • •• - • - - ·--• • ·-•-- - • 

2005-08-;!3 T4-4 



,A0122505 0 Page 135 o f 2 95 ot · I! 

__ ? _ _ __ - - - - - • - ---- -~ - . 

Table 4-5. Chemical Composition of Strontium and Ces 
for the FRG Program. 

Oxide Strontium-90 solution 
(grams/liter) 

Al1O3 1.35 

B2OJ 6.91 

BaO 2.79 

CaO 6.3 5 

Ce2O, --
Cr2O3 0.78 

Cs2O -

Fe203 4.95 

La20 ; 10.08 

MgO I.23 

Mn02 0.98 

Na20 40.92 

Na2S03 .. 

Nd2SOi 2.04 

NiO -
PbO -
Si02 3.01 

TiO2 0.36 

ZrO 0.46 

•• · · • ·• .. • ••-• - - •• - -•-- ••0 • •• •• - - --- •-•- •- ••- M•-- - •••• • - -- • - • ,, _ 0 
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um Waste Feedstoclcs 

Cesium-137 solution 
(grams/liter) 

-
10.19 

0.57 

2.62 

-
0.65 

4S .99 

3.23 

0.62 

0.72 

0.18 

I 31.33 

I -
-

0.53 

I --

I . l .42 

0.18 

I -
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Table 4~. Dangerous Waste Constituent Concentrations ii 
· DisoerS1ble Material (in ppm) . 

Constituent run EC-14 EC-JS 8C-J6 EC- 17 EC-19 EC-2J 

ATsenic A ND ND ND ND ND ND 

B ND ND D ND ND ND 

· average · ND ND ND ND ND ND 

Barium A 

8 

everage 

Cadmium A 

8 

average 

Chromium A 

B 

average 

Lead A 

B 

average 

Selenium A 

B 

average 

Sil ver A 

B 

average 

Legend: 
EC= 
JCP/AES = 
ND = 
ppm= 
TC= 
TCLP. 7' . 

0.70 ND 1.60 I.JO ND 1.50 

0.5S ND 2.00 0.97 ND 1.50 

0.64 ND 1.80 1.0, ND I.SO 

0.38 ND 0.99 0.74 ND 0.90 

0.31 ND l.00 0.72 ND 0.90 

0.35 ND 1,0!!, 0.73 ND 0.90 

0. 10 ND o.n l.20 ND 0.4-0 

0.08 ND 0.82 1.00 ND 0.30 

0.09 ND 0.8'7 I.JO ND 0.35 

ND ND 7.:2 2.9 ND IS 

0,18 ND 62 4.6 ND I! 

0,09 ND li..li 3.8 ND ll 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

engineaed container 
inductively coupled plasma/atomic •emission spectroscopy 
not detected 
parts per IJ1Jl1ion 
toxicity characteristic 
toxicity characteristic leaching procedure 

DOE/RL-96-73, Rev, 3 
08/2005 

Collected B-Cell Floor 

EC-22 EC-23 EC,24 EC-25 TC Limits 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 5 

J.70 0.96 l.20 1.0-0 

1.20 1.10 0.74 1.00 

1.45 I.OJ 0.97 1.0-0 JOO 

0.62 0,62 0.36 0.60 

0.56 0.78 OJ7 MO 

0.59 0.70 0.37 0.60 J 

0.28 0.29 6.4 0.30 

0.25 0.31 6.l 0.30 

0.27 0.30 6.3 0.30 5 

54 S.4 54 6.9 

1.7 22 IS 3.0 

ru .u...z 34.§ 5.0 5 

ND ND ND NO 

I ND ND ND ND 

I ND ND ND ND J 

ND ND ND ND 

ND ND ND ND 

I ND ND ND ND 5 

• Results from duplicate runs (A & B) and tbe average values are presented . I 
··- ---·- -- ... NOTES; Sa~le&· wer.e-analyzed byTG.P/AES,-ABalysos,-wore performed on-an , c·id-digest of a ~1Jl«tn1ct. • •- · ---·- ---- -

Designation MIS based on the average values; underlined values are ab ve TC regulatory limits. 
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Table 4-7. Analytical Results of Low-Level Vault T 

Analyses 

pH 

Total uranium, g/mL 

Fluoride•, ppm 

Chloride", ppm 

Nitrate•, ppm 

Nitrite•, ppm 

Phosphate•, ppm 

Sulfate•, ppm 
90Sr, d/m-mL 

137Cs, d/m-mL 

134Cs,d/m-mL 

154Eu d/m-mL 

2
•

1 Am d/m-mL 

Total alpha d/m-mL 

Key 

• = performed by ion chromatographY, 

Isotopes: 
90Sr ~ strontium-90 
137Cs = cesium-137 
134Cs ~ ce$ium--134 
l.s.4Bu"' europium-1$4 
241 Am = americium-24 1 

Tanlc 101 

6.3 

0.17 

<20 ... 

143 

60 

<40 

1630 

204 

1.38 E6 

6.54 E6 

2.41 E3 

3.11 E4 

NA 

5 .04 ES 

d/m-mL = disintegratioos per minute per milliliter 
µg/rnL 7 micrograms per milliliter 
ppm = parts per million 
NA = not available 

Tank 102 

7.3 

0.11 

15 

65 

<0.8 

<O.B 

405 

115 

3.65 ES 

1.81 E6 

1.10 E3 

NA 

NA 

2.31 E3 

DOE/RL-96-73, Rev. 3 
08/2005 

1990 Sampling. 

Tank 103 Tanlc 108 

8.4 <l 

0.30 <0.19 

1.6 146 

166 218 

0.8 27,900 

<0,8 1,000 

55 <40 

188 152 

1.76 E6 2.16 E7 

6.80E6 5.25 E8 

3.83 E3 NA 

NA NA 

NA NA 

8.83 E3 5.41 E3 

---·· . ..... , .,., _ ,_ . ·· ---· - • • · ~ ·· · .... . ....... - --• .__ .. · · ·· · - · - .. .... · - · - · ... ... .. . .. .. -
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Table 4-8 . Analytical Results of High-Level Vault Tmlks, 1990 Sampling. 
Analyses 

pH 

Total uranium, g/mL 

Fl'uoride*, ppm 

Chloride*, ppm 

Nitrate•, ppm 

Nitrite•, ppm 

Phosphate•, ppm 

Sulfare•, ppm 

'90Sr, d/m-mL 

137Cs, d/m-mL 
134Cs, d/m-mL 

154Eu dim-ml 

241Am d/m-mL 

Total alpha d/m-mL 

Key 

• - performed by ion chromatography. 

Isotopes: 
:9(lSr "' strontiwn-9il 
l)?Cs = ccsium-137 
134Cs ~ ccsium-134 
154Eu s europium-154 
1

' 1 Am ., americium-24 1 

Tan.le 104 

1.4 

0.17 

NA 

<:500 

6,287 

NA 

NA 

NA 

1.52 E9 

1.09 E9 

NA 

NA 

NA · 

1.65 E4 

d/m-rnL • disintegrations ptr miout.e per milliliter 

2005-08-23 

Tank 105 

1.5 

0.96 

648 

3,678 

38,650 

300 

<0.4 

1976 

1.40 El0 

2.64 EI0 

NA 

NA 

1.55 ES 

T4-8 

NA 

ppm 
NA 
µg/mL 
g/mL 

Tank 106 

6,19 

4E-2 

34 

152 

NA 

89 

<40 

<40 

3.54 E6 

5.22 E6 

4.22 E4 

5.69 E4 

NA 

9.00 E4 

= pw per million 
"'. not a, ailablc 
-= micrograms per milliliter 
= grams per milliliter 

Tank 107 

0.7 

4.9 

NA 
<15 

123,600 

NA 

NA 

NA 

9.23 EIO 

1.42 Ell 

6.47 EB 

1.50 E9 

NA 

2.32 B9 
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Constituent 

Aluminum 

Arsenic 

]3qron . -·-
Bariwn 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Dysprosium 

Iron · 

Potassium 

Lanthanum 

Lithium 

Magnesium 

Manganese 

Sodium 

Nickel 

Phosphorus 

Lead 

Rhodium 

Selenium 

Silicon 

Strontium 

Tellurium 

Titanium 

Vanadium 

Zinc 

Zirconium 

NA = not available 

Table 4-9. Vault Tanks Inductively Coupled Plasma 
~ 

DOE/RL-96-73, Rev. 3 
08/2005 

- ·-- - - -,,---- ~- -- - - - - ----- -· - - - .. ---.... , _._,,...,..., •• ,...ll .. l""J,••·----.. ' ✓• 

Low-Level Vault Tanks I High-Level Vault Tanks 

Tank 101 Tank 102 Tank 103 Tank 108 T~nk 104 Tank 106 Tank 107 
478 2000 379 23.5 3.0 367 175 

NA 24 NA NA NA 4.9 NA 
396.4 176 . 281 42 5.47 262·· 131 

97.5 404 822 70 l.90 78.6 1074 

NA NA NA NA NA NA NA 
204.3 734 172 25.0 12.6 165 394 

NA NA NA NA NA NA 44 
NA NA NA NA NA NA NA 

4.&7 1.1 0.6 27 0.48 .43 405 

NA 1.7 0.79 NA 5.04 26.8 NA 

NA NA NA NA ·NA NA NA 

40.4 237 24.9 100 7.88 144 12,200 

79 99 79 NA 2.1 22 NA 
NA NA NA NA 2.0 NA 820 

NA NA NA NA NA NA NA 

10.3 25 11.2 NA 2.84 13 44 

2.66 1.6 1.1 645 2.42 0.51 220 

1,477 3,950 1,497 NA 45 .9 731 NA 
8.22 1.5 NA 30 1.49 3.6 NA 
477 162 29 NA 11.5 NA 360 

NA 7.4 4.4 NA 15.6 2.10 NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
310 1,650 429 28 19.6 190.8 390 

2 7.93 1.8 . 2.5 15.4 1.6 660 

NA NA NA NA NA NA NA 

3.9 14,8 2.7 25 0.19 2.80 130 

NA NA NA NA NA NA NA 
2.1 16.5 2.8 12 1.2 5.2 93 

2.0 6.5:5 1.6 740 2.7& 1.4 620 .. . 

·-··· - . ,. ·-- · -- --- ··•· . ·-· --··- ·· __ ,,_ .... .... . .. . .. ... . ·-- -· --------··. ---· ·-•···-- ·- --· . ···- -- . ·····- - ···-··· 
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Table 4-10. High-Level Vauit Too Ion Chromatograp 1y Analytical Results, 
1996 Sampling (in µgig) . 

Tank 104/105 composition jfank I 07 c;ontents 
Duplicate Average Satl'l) ile Duplicate Average 

Fluoride <290 <290 <290 <2 -~O <290 <290 
Chloride <290 <290 <290 <2 0 <290 <.290 
Bromide <290 <290 <290 <2~0 <290 <290 
Nitrite <570 <570 <570 <5 170 <570 <570 
Nitrate 12,300 13,700 13,000 54,0()0 58,000 56,000 
Phosphate <570 <570 <570 <570 <570 <570 
Sulfate 800 900 850 <5VO <570 <570 

.. -··· -· ·- ···· - ·· . ···--··· · .. --····· . ·---·- · ·· -·---··· . . ---- ·· ·······- -·. 
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Table 4-11. High-Level Vault Tanks Inductively Couplc:d Plasma/Mass 
Spectroscopy Analytical Results. 1996 Sak,!' - . . . ~ 

Constituent Tank 104/105 composite Tarik 107 contents 

Specific Gravity: 1.007 I 1.076 
I 

ICP, ih uif/g Sanmfe · Duplicate Average Sarimlel I Duplicate Average 

Aluminum 74 80 77 164 166 165 
Cadmium 5 6 6. 30 27 29 
Calcium 1,930 1.700 1,815 2,850 2 480 2,.665 
Cesium 145 158 152 517 575 S46 
Chromium l20 110 115 357 390 374 
Coouer 10 18 14 30 27 29 
'Dvsurosiwn <5 <5 <5 15 10 13 
Iron 1,500 1,490 1,495 9,990 8,440 9,215 

Lanthanum 253 265 259 760 827 794 
Lead 170 162 166 109 77 93 
Magnesium 65 51 58 90 84 87 
Manganese 87 79 83 220 240 230 
Molybdenum 43 47 45 767 847 807 
Neodenium 44 41 43 2,480 2,630 2,555 
Nickel 84 79 82 320 324 322 
Selenium 80 <50 65 <50 150 100 
Silicon 537 405 471 335 532 434 
Strontium 159 156 158 362 383 373 
Tclluriwn <5 25 15 30 41 36 
Titanium 9 9 9 15 13 14 
Uranium 44 41 43 2420 ~620 2520 
Vanadium 15 12 14 15 14 15 
Zinc 1 JO 120 115 100 120 110 
Zirconium 13 . 15 14 150 120 135 

. ·-·----- .. · ·· -· ......... -·• · ·····-·--·-- · --~·-·· ... .. ----·-······ ... ··-----·-. - · .. _ .. , ...... . 
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uctive y pectrc scopy 
Table 4-12. Rinsate Sample High-Level Yaylt Tanks 

Ind . l C led Pl /M S oup asma ass 
Analyses, 1996 Sampling (in µgig ). 

Sample Duplicate- I Duplio~te-2 Average 
Antimony <1 <I <t <1 
Arsenic 10.9 12 ~.1 10 
Bariwn 1.2 <l < l 
Beryllium 4.4 6.2 4 5 
Cadmium <l <l <i <1 
Cerium 7.7 6.8 Q.8 7 
Cesium 22 24 16 21 
Chromium 10 14 1Q 11 
Cobalt <1 <l < <I 
Cooper 18 16.8 !4 16 
Dvsorosium <2 .<2 <~ <2 
Lanthanum 11 14 1~ 12 
Lead 8.7 10 5.5 8 
Ma£J1esium 46 47 4Q 44 
Maneanese 8.7 8.2 Q.4 8 
Molybdenum 4 4 i.8 4 
Neodenium 25 25 lj 21 
Niobium <! <l <~ <l 
Nickel 9 7 7. 8 
~alladium 2 4 4 3 
Rhodium 10 10.4 Q.3 10 
Rubidium <4 <4 <4 <4 
Strontium 52 51 4~ 50 
Tin 7 6 6 6 
Uranium 37.8 20 2s 28 
Vanadium 48 49 4~ 46 
Zinc 191 178 21d 193 
Zirconium 18 22 2Q 20 

' 

.. - - ·- . - .. - · - ·· ·-· · •· . -... .... - ·· -- --·· --· . ............ . .. -- ···-··· - . -· 
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2 Closure of the 324 Building TSO unit will include removal of the REC unit components (Table 2-1) and 
3 removal of soil to a depth of 0.5 meter (rn) below the TSD unit footprint.I Closure surveillance and 
4 maintenance of the 324 Building will be· required as addressed in Chaptec 8.0. Groundwater monitoring 
S and reporting will be included as part of the 300-.FF-5 operable unit (0 
6 . 
7 
8 5.1 . BACKGROUND 

9 Information on the groundwater monitoring for the Hanford Site is provided in annual reports (e.g., 
10 PNNL-114 70). The geologic and hydrogeologic information provided· 1 this chapter is summarized from 
11 the PNNL report. 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

The geology and hydrogeology of the 300 Arca is well characterized andithe groundwater is monitored 
through an extensive well 'netWork collecting data to meet the requirements of the RCRA, CERCLA, and 
Atomic Energy Act. Groundwater monitoring is conducted by DOE-RL Fd its contractor. 1n accordance 
with the Tri-Party Agreement, groundwater in the 300 Area is included in the 300-FF-5 OU and is being 
investigated as part of the CERCLA Remedial lnvestigation/Feasibioty +dy process. The only 
constituents detected in the groundwater beneath the 324 Building in levels greater than the proposed 
interim drinking water standards are uranium and sometimes strontium-9b. The 300-FF-5 OU consists of 
the aquifers beneath the 300-FF-01 and 300-FF-2 source OU and is bouJded by the Columbia River on the 

east (Figure 5-1), I . 
Groundwater for the 324 Building is addressed in the 300-FF-5 groundwfter OU (Figure 5-1). A 
combined Record of Decision was issued in July I 996 for the 300-FF-l OU (final) and the 300-FF-5 OU 
(interim). Actual or threatened releases from the 300-FF-2 OU waste sites to the groundwater are 
addressed in a future Record of Decision and will include coordination b~ een CERCLA and RCRA · 
(DOE/RL-89-14, DOE,RL-93-21, DOEIRL-94-85). 

RCRA groundwater monitoring is governed by 40 CFR 265, Subpart F. ere arc no RCRA groundwater 
activities currently occurring in the vicinity (within 305 meters) of the: 32'4 Building. The only RCRA 
groundwater monitoring program in the 300 Area is the 300 Area Process Trenches (316-5), located north 
of the 324 Building (F1gure S~l). However, within the 300 Area there are 39 active monitoring wells. 
These wells are part of the groundwater monitoring program for CERC4, RCRA, and Atomic Energy 
Act A number of these wells are located in the vicinity of the 324 Buildr g (see Section 5.3}. 

37 S.2 GEOLOGY, HYDROLOGY, AND LAND USE HISTO Y 

38 An overview of the geology, hydrology, .and land use history is provided n the following seotions. The 
39 land use history is specific to the 324 Building. 
40 
41 
42 5.2.1 ·Geology 

-- -· - 4r-·-The1raruorirSITeisa part of tnePasco·Basm .. iliaf rres11:l·ilie-Coluriibia Pl teau, a broad plain situated-
44 between the Cascade Range to the west and the Rocky Mountains to the east. The Columbia Plateau was 
45 formed by a thick sequence of Miocene Age tholeitic basa1t flows. The basalt and sedimentary rocks have 
46 been folded and faulted over the past 17 mi1lion years, creating broad s1· ctural and topographic basins 

2005-08-23 5-1 
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separated by asymmetric anticlinal ridges. · The stratigraphic units unde lying the Hanford Site include, in 
ascending order, the Columbia River Basalt Group, Ringold Formation, Plio-Pleistocene unit, early 
Palouse soil, and the Hanford formation. A regionalJy discontinuous ve eer of Holocene alluvium, 
colluvium. and/or eolian sediments overlies the principal geologic units] . 

There are thin, intermittent Eolian deposits in the 300 Area on top of the Hanford formation . Beneath the 
Hanford formation lies the Ringold Formation and then the Saddle Mouhtain Basalts (Figure 5-2). 

The soil immediately underlying the 324 Building is wind-deposited sa d and the upper portion of the 
Hanford formation. The Hanford formation consists of sandy gravel wit silt and sand stringers. Toe soils 
underlying the HL V, at an approximate depth of six meters below surface grade, lie in the upper portion of 
the Hanford formation. This part of the formation consists of the pebble-to-boulder gravel growing finer 
with depth to very fine-to-medium grav,:I. 

5.2.2 Hydrogeology 

Groundwater is present in both unconfined and confined aquifers at the Hanford Site, Toe unconfined 
aquifer generally is located in the unconsolidated to semi consolidated Ringold and Hanford formations that 
overlie the basalt bedrock. The saturated thickness of the unconfined aqpifer system is greater than 
180 meters in some areas but pinches oi1t along the flanks of the basalt dges. 

The W1Saturated zone beneath the 324 Building receives no direct preoip tation and provides no natural 
infiltration to the water table other than that provided from outside the sit-ucture's shadow. The shadow 
reduces, but does not completely prohib:lt, natural gravity flow of infil~ed water beneath the structure. 
The water content in the unsaturated zone ranges from two to seven percent. The floor of the HL V is 
approximately six meters below grade and greater than six meters above [the average water table. 

The uppennost·unconfmed aquifer in th,: 300 Aiea consists of Hanford formation gravels and sands and 
Ringold Fonnation gravels and sands with varying amounts of silt and clay. The water table is within the 
Hanford formation in most of the 300 Area. Depth to the water table in the 300 Area varies from <1 meter 
near the Columbia River to approximately 17 meters, .and groundwater gkneraily flows eastward toward 
the Columbia River (Figure 5-3). 

The water in the unconfined aquifer travels through the sands and gravels of the Hanford formation and 
more consolidated materials of the Ringold Fonnation. The unconfined ~ uifer beneath the 324 Building 
has an average water table depth of 13. I meters below grade and flows ~om the northwest to the southeast 
lo the Columbia River during normal river stage heights (Figure 5-4). Tiie shallow portion of the aquifer is 
primarily in the porous Hanford formation where the flow rate ranges froin 0.5 to l 07 meters per day, 
depending on the stage height of the river and the location within the 300 Area. The portion of the aquifer 
beneath the 324 Building is in the slower moving region, The pH of the ifer environment is neutral 
(5 to 9), with very low composition of clay and organic materials. 

The.water table fluctuates approximately 0.9 to 1.2 meters with the river tages as the river fonns a 
hydraulic barrier to groundwater flow, flattening the gradien_t dunng highl flow periods. This physical 
characteristic influences the direction of flow, flow rate of water and c~tituents, and dispersion of 
constituents. The potential for groundwater flow in varying (and someti~es '?PEOSite) directions makeL_ .. . -··· . • __ _ 
-selection o-fu1Fanclcfovingradfentwells 'iiiore oonipfex. During big~ flow periods, the groundwater flows 
more toward the south (Figure 5-5) creating a pathway for uranium and o~ e: contaminants to flow ~om 
the 316-and 316-2 Process Ponds and nearby trenches toward the 324 Buildmg and to be sampled via the 
399-3-11 well. However, the ultimate flow direction from the 324 Building remains toward the Columbia 
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1 River to the southeast. Figures 5-3, 5-4, and 5-5 show groundwater flo directions for the 300 Area and · 
2 the 324 Building. 
3 
4 
5 5.2.3 Land Use History 

6 
.. . .. 1 .. 
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The eastern portion of the 324 Building is built over the 618-6 Burial Ground. The 618-6 Burial Ground 
was established in 1943 for the disposition of uranium contaminated solid waste . TI)e rnateri.al from this 
burial ground was moved several times during its active history. In 1962, the 618-6 Burial Ground 
contents were removed to the 618-10 Burial Ground. The 618-10 Buri~ Ground is located in the 
600 Area, approximately 12 kilometers north of the 300 Area and east of Route 4S. The groundwater 
monitoring well 399-3-11 is situated in the old 618-6 Burial Ground (Fikure 5-6). 

In addition to the 618-6 Burial Ground, there are the north (316-2) and uth (316-l) process ponds to the 
north of the 324 Building (Figure 5-1). These waste facilities discharge uranium and fission products to 
the vadose zone. 

5.3 GROUNDWATER ASSESSMENT/MONITORING J*ORMATION 

·Two contaminant plumes migrating within the 300 Area affect the gro dwater quality in the vicinity of 
the 324 Building (Figure 5-7). A tritium plume is nrigrating south from e 200 Areas and is present near 
the 324 Building. A second plume, originating from the 300 Area process trenches and flowing under the 
324 Building, contains uranium. strontium, nickel, copper, trich1oroethene, and dichloroethene. A third 
plume migrating in the 300 Area, consisting of technetium and nitrate, i~ not affecting i:he groundwater in 
the vicinity of the 324 Bwlding. The plumes are monitored for natural attenuation wtder the Record of 
Decision for the 300-FP-S OU. I 

Within the 300 Area, there are 39 wells. These wells are a part of the groundwater monitoring program for 
CERCLA, RCRA, and Atomic Energy· Acl The existing contaminant p~umes wou1d interfere with 
monitoring of the HL V to a limited extent because strontium-90, a constituent identified in the HL V, is 
present in the existing plumes at a significant concentration. Strontium boncentrations in the well nearest 
the 324 Building (wcU 399-3-11) have remained consistently near the in erim drinking water standard level 
of 0.3 I Bq/L. Uranium concentrations in well 399-3-11 have exceeded the proposed interim drinking 
water standard of 20 µg/L (approximately 0.53 Bq/L) for the past three ~ears. Other constituents identified 
as associated with the HL V tank contents include barium, chromium, lead, and selenium. These 
constituents were previously monitored for under the CERCLA program! and were found to be below the 
drin1cing water standard levels in the groundwater, and in some cases, below background concentrations. 

I 
There are two groundwater monitoring wells associated with the 324 Bu lding that are currently sampled 
under the existing groundwater monitoring program. The wells can adequately monitor the 324 Building 
for potential migration of constituents of concern during nonnal river be~t. Well 399-3-12 is located 
upgradient, approximately 180 meters northwest of the HL V. Well 399-p-11 is located downgradient, 
40 meters southeast of the HL V, less than 31 meters from the eastern edge of the 324 Building. Table 5, I 
lists these wells and all wells within 305 meters of the 324 Building (Als

1
b reference Figure 5- 1.). 

Table 5-2 lists the RCRA groundwater monitoring wells installed in the . 00 Area. 

· · ·----4'6 .. ·· · The datasnov.rilraniumariff stronti.urn-90 exceeded tliepi'oposednifenrii anrwiig ·water stan.aarar·--·--· ·-·-·-···--·-
4 7 (20 µg/L and 0.3 l Bq/L, respectively) for 1995, 1996, and 1997 for well 399-3-11 and for wells 
48 upgradient and do_wngradient; these contaminants reside in the lower portions of the vadose zone from past 
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1 practices. Cesium-13 7, barium, cadmium, chromium, and lead are not detected in routine groundwater 

; sampling. I 
4 There appears to be a correlation between the higher than normal water lfvels in the wells and the higher 
5 concentrations of uranium and stront:ium-90 detected in groundwater s~les. During the highor than 
6 nonnal water table levels associated with the higher than normal river le I el stages in 1995 to 1997, the 
7 uranium and strontium-90 trapped in tht~ vadose zone might have been r mobilized and transported in the 
8 .. ... groW1dwater. 
9 

10 
11 5.4 CONCLUSION 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

There are soil and groundwater contamination from past-practice activities in the vicinity of the 
324 Building (e.g., the 618-6 Burial Ground), Past-practice activities ha e contributed to contamination 
throughout the Hanford Site. Because of overlapping authorities, the TPA requires coordination by 
regulatory authorities. Specifically, in cases where TSO unit componenti arc located within an existing 
operable unit to be remediated pursuant to either CERCLA or RCRA coJ.ective action, integration is to be 
accomplished through coordination of some or all aspects of closure as might be appropriate. 

It is recommended to coordinate cleanup of any contaminated soil and grpundwater as a result of the TSD 
activities in this closure plan with the TI1A pa.st-practice process because1 (1) integration of cleanup is 
required by the TPA to prevent duplication of work and to economically and effectively address 
contamination, (2) applicable standards would not be circumvented by cdonlination, (3) Ecology would 
not Jose authority over coordination, (4) protection ofhuman health and the environment would not be 

I 
jeopardized by coordination, (5) the approach is legally defensible, and (~) there is no evidence of and 
limited potential for soil or groundwater contamination from TSD activitres at the 324 Building, This 
coordination of cleanup activities is described in Chapter 7 .0, Section 7.51 and Chapter 8.0, Section 8.3 . 

Section 6.3.1 of the Tri-Party Agreement states, "Any demonstration for clean closure of a disposal unit, or 
selected treatment or storage units as detennined by the lead regulatory agency, must include 
documentation that groundwater and soils have not been adversely impacted by that TSD group/unit, as 
described in WAC 173-303-645 (Ecology, et al., 1996}." The 324 Buildfng housed mixed waste in the 
REC, HL V, and LLV; however, it is believed that none of this dangerous! waste escaped the 324 Buildmg 
to reacb the soil or groundwater. If closure of the soil and groundwater cannot be accomplished as 
described in Chapter 7.0, survei1lance and maintenance requirements will be established (as described in 
Chapter 8.0) prior to coordination of final cleanup with the TPA past-practice operable unit. 

. I 

·--- .. ' ·---· .,. __ ~-~---... - . ---' .. . . ,. ___ , 
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Well FW1ction 

399-3-1 I Site surveillance 
399.3.2 Site swvoillance 
399-3-3 Site surveillance 
399-3-4 No data 
399-3-6 Site snrvcillance 
399-3-7 Site surveillance 
399-3-8 Site survcillance 
399.3.9 I Site surveillance 
399-3-10 Site surveillance 
399-3- 11 Site surveillance 
399-3-12 CER-CLA 
399-4-1 CERCLA 
399-4-2 No data 
399-4-3 

I 
No data 

399-4-5 Site surveillance 
399-4-9 CERCLA 
399-4-10 Site surveillance 
399-4-11 Site surveillance 

Table 5-2. R.CRA Groundwater Monitoriri g 

Well Function"' 
399-1-lOA RCRA 
399-1-l0B RCRA 
399-1-16A RCRA 
399-1-16B RCRA 
399-l -17A RCRA 
399~1 -17B RCRA 
399-l-18A RCRA 
399-1-1 BB RCRA 

•RCRA wells were irurta!led to support monitoring for the 300 Area 
Process Trebches 

T5-l 
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CLOSURESTRATEGYANDPERFOICESTANDARDS 

2 This chapter discusses the closure strategy and perfonnance standards that will be used to close the ! 324REC HLV/LLV. \ . 

5 As addressed in Section 1.3.2, Milestone M-094-03 requires complete disposition of the 324 Building, and 
6 ... the closure strategy and closure.perlonnance standard has changed to "* moval" of the mixed waste unit. 
7 components instead of cleaning to meet the Debris Rule "clean debris surface" standard for clean closure. 
8 All dangerous and/or mixed waste mat1mals generated during closure adtivities will be managed in 
9 accordance with WAC 173-303-610(5). Removal of any dangerous w~s or dangerous c.onstitucnts 

10 during closure activities will be handled in accordance with all applicab1e requirements of WAC 173-303. 
11 Because of the complexity and significant radiological contamination o~the 324 Building closure unit, 
12 closure actions will be closely integrated with the overall facility deactivation and disposition activities. 
13 This integration process is described in Chapter 1.0, Section 1. S. The am,roach illustrated in Chapter 7 .0 
14 provides a mecharusm for quickly and t:fficiently addressing issues as th~y arise during the implementation 
15 of closlll'e activities, to minimize the overall impact to the closure sched~le. This approach to contingency 
16 planning may lead to amending the closure plan and is discussed 1n greater detail in Chapter 7 .0, 
17 Section 7.8. This approach provides a proactive method for identifying, Jevaluating, and acting on 
l 8 necessary changes that could affect closure activities. Such changes coujd occur, based on changing site 
19 conditions that affect personnel protection and safety, nuclear safety, waste generation rates, and/or 
20 technology limitations or advances. These changing site conditions will become apparent as work 
21 progresses and individual closure actions are accomplished. 
22 
23 
24 6.1 CLOSURE STRATEGY 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 --
42 
43 
44 

---- -4,-· 
46 
47 

Closure actions described in the following sections will involve the storage and treatment _of dangerous 
waste during the waste removal and dcc<lntamination steps. After the areas within the 324 Building have 
been closed, these areas will no longer be used for treatment and storage bf dangerous waste. However, 
these areas may be used as necessary to 8Upport deactivation activities. 11bese potential future uses could 
include nondangerous waste activities and generator status dangerous waste activities. 

After final building disposition. the appearance of the land where the 3 24 Building is located will be 
consistent with the: appearance and futun; use of the surrounding land areas. Milestone M-094-03 
(addressed in Chapter 1, Section 1.3.2) rnquires the complete disposition of the 324 Building. Future land 
use decisions will be considered during the 324 Building decommissioning process. The final disposition 
of the building and the appearance and w;e of the land areas will be integrated with the surrounding 
300 Area. 

The closure perfonnance standards and ciosure activities for each of the closure areas and components are 
described in the following soctions. Tabfo 6·1 provides a summary of these standards and actions for each 
closure area. Table 6-1 reflects the effect of Milestone M-094--03, which requires the complete disposition 
of the 324 Building and has consequently changed the closure strategy and closure performance standard 
to "removal" of the mixed waste unit components instead of cleaning to meet the Debris Rule "clean debris 
surface" standard. All dangerous and/or mixed waste materials generated during closure activities will be 
managed in accordance with WAC 173-303-{)10(5). Removal of ari~vrous wastes. or dan~us ··- __ _ 
constituents during 'closufe activfffes will ~ -handled in accordance with all applicable requirements of 
WAC 173-303. The c1osure a.ciions are d,~picted in the closure strategy flow diagrams (Figure 6-1 through 
Figure 6-3). Figure 6-1 provides the closure strategy for the areas in which nonpcnnitted TSD operations 
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occurred. Figure 6-2 provides the closure strategy for the piping syste , associated with the TSD 

~ ~~~~~~~- I 
4 Clean closure will be achieved by removal of the TSD portions of the 324 Building, as described in this 
5 closure plan. However where clean closure is not possible, closure sllr\it1eillance and maintenance activities 
6 will be implemented according to Chapter 8.0 of this closure plan. Co , letion of facility disposition is 
7 defined by TP A Change Number M-094-01-01 as the completion of de ctivation, decontamination, and 
8 ----decommissioning (including-demolition), and including-obtaining EPA d/or Ec0logy approval of the · 
9 appropriate project closeout documents. Surveillance and maintenance f ll be petformed as required to 

10 maintain safe operations during facility deactivation and removal per C~apter B .0. The portions of the 
11 324 Building comprising the closure unit include the REC (B-Cell, D-Cell, airlock, pipe trench, cell 
12 cubicles, and pass-through ports); HL V and tanks; LLV and tanks; piph{g; and associated building areas 
~~ (HLV sample room, EDL-146, truck lock, cask handling area, galleries, land Room 18). 

15 Future actions for building areas outsid,: the closure urut boundary (as defined in Chapter 2.0) or within the 
16 boundary (with respect to contaminatio11 that was not a result of use of~ ese areas for treatment or storage 
17 of dangerous waste) are outside the scope of this closure plan and will be performed as part of the building 
18 deactivation and disposition process. Components which meet the closu\-e requirements but may have 
19 residual radiological contamination (e.g., liners, embedded piping, struc~s, etc.) will be formally 
20 dispositioned during building deactivation and final bwlding removal. ,tll dangerous and/or mixed/waste 
21 materials generated during closure activities will be managed in accordance with WAC 173-303-610(5). 
22 Removal of any dangerous wastes or daugerous oonstituc:nts during par-$1 or final closure will be handled 
23 in accordance with applicable requiremi~ts of WAC 173-303. I 
24 
25 After the waste inventory and equipment are removed, closure of the RE

1
C, HL V and LLV, piping, and 

26 associated areas will be accomplished by removal activities integrated with facility disposition activities as 
27 outlined in t.he closure plan. I . 
28 
29 The closure of this unit will be completed by removing the liners, tanks, and piping that contained or 
30 handled the dangerous waste contaminants addressed in this closure plari Closure activities will include 

removal of soil to a depth of 0.5 m under the TSD unit footprint Closuiactivities are not to be 
compromised or otherwise circumvented due to integration with other r edial activities. All 
noncompliances or deviations from actions specified in the Clo~re Plan bre to be reported to Ecology. 
Applicable or relevant and appropriate requirements will be developed rdr TSD closure activities 
conducted in conjunction with CERCLA remedial actions, and are subje9t to review and approval by 
Ecology. Any CERCLA actions are subject to review and approval by EPA. Closure activities including 
those performed in conjunction with CERCLA activities will be approved by Ecology. 

This chapter discusses the strategy for closure of the 324 RECIHL V. Ho~ ever, if a change in strategy 
occurs before closure is completed and is agreed to and approved by Ecology, the closure plan will be 
revised and the new strategy wil1 be employed and documented as described in Chapter 7.0, Section 7.8. 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

44 6.2- . CLOSURE PERFORMANCE ST AND ARDS · 
I 
I 

45 Closure, as provided for in this plan, will be conducted in accordance with WAC 173-303-610. For all 
46 structures, equipment, bases, liners, etc., clean closure standards are set br Eco1£gy on a case-by-case basis __ 

,, __ 41···· ·-m accordance witf('the closure pencirmance standards of WAC l 73~303-610(2) and in a manner that 
4 8 mininrizes or eliminates postclosure escape of dangerous waste constituerits. Closure performance 
49 standards require the owner or operator tci close the building in a manner ~ at: minimizes the need for 
50 further maintenance; controls, minirniz.es, or eliminates (to the extent n~cessary to protect human health 
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and the environment) postclosure escape of dangerous waste, dangerou constituents, leachate, 
· contaminated run-off, or dangerous wa1,te decomposition products to th{ ground, surface water, 

groundwater, or the atmosphere; and·retum the land to the appearance apd use of surrounding land areas to 

the degree possible given the nature of the previous dangerous waste J'vity, Closure performance 
standards for the actions proposed for each of the areas and components identified in the closure boundary 
are provided in the succeeding sections. 

• The closure standards will be "removal" for cell liners and concrete. Thf closure of this unit v.-ill be 
completed by removing the liners, tanks, and piping components that contained and/or handled the 
dangerous waste contaminants addressed in this closure plan. All dangerous and/or mixed•waste materials 
generated during closure activities will be managed in accordance with ,'v7 AC l 73•303-610(5). Removal 
of any dangerous wastes or dangerous constituents during partial or fina closure 'Nill be handled in 
accordance with applicable requirements of WAC 173-303. 

Closure performance standards for variC1us components are discussed in e following sections. 

18 6.2.l Radiochemical Engineering Cells 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 

29 
30 
31 
32 

. 33 

34 
35 
36 
37 
38 
39 
40 
41 
42 

The closure strategy for the REC Cells is provided in a logic flow dia (Figure 6-1 }. Removal 
· activities may include alternative methologies (e.g., grouting and remo~ of monolithic structures). The 
sequence of activities may be worked in sequence differcn.t than presentI in the following. 

6.2.1.1 A-Cell 

A-Cell was not used for TSD activities; therefore, there are no specific c ?sure activities required, 
However, piping between B-Cell and th,: HL V tanks passes under A-Cc in a crawl space and piping will 
be removed or isolated as described in Section 6.2.3. 

6.2.t.2 J3..Cell 

Components requiring closure within B-Cell include the cell contents (e cess equipment, debris, and 
. dispersibles), liner, and concrete. Removal of any dangerous wastes or dangerous constituents during 

partial or final closure will be handled in accordance with applicable req&rements of WAC l 73·303. 

• All dangerous and mixed waste inventory will be removed . 

• All in-cell excess C<J.Uipment was removed, designated, and disposed as part of Tri-Party Agreement 
Milestone M•89..()2_ 

• Piping will be removed to achieve closure. Removal of any dangero s wastes or dangerous 
constituents during partial or final ck,sure will be handled in accordance with applicable requirements 
of WAC 173·303 I 

• The liner and concrete will be removed 
C I 
44 • The closure of this unit will be completed by removin__g_ thc_lin_gs.._~s...and.p.ipJng that contained__ ·--·· . ···--- -
· :B- --~d/or handled the dangerous waste <:-0ntaminants addressed in this closure plan. Closure activities 
46 will include removal of soil to a depth of 0.5 m under the TSD unit fdotprint. 
47 
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6.2.1.3 C-CeIJ 

C-Cell was not used for the TSD activities; therefore there are no s~ific closure activities required. 

6.2.1.4 D-Cell 

General closure activities for the REC D-Cell will be as fo1lows : 

• 

• 

• 

Remove, designate, and dispose ofa.ll HLV clean-out equipment, as ociated utilities, and residual 
waste (aftc:r the equipment and matc:rials are no longer being used to support the closure and 
deactivation activities). 

Remove liner and concrete. Removal of any dangerous wastes or dangerous constituents during partial 
or final closure will be handled in a,~ordance with applicable requirements of WAC I 73-303 . 

Piping will be removed ~o achieve closure. Removal of any dangeroL wastes o~ dangerous · 
constituents during partial or final closure will be handled in accord:fuce with applicable requirements 
ofWAC 173-303 . 

6.2.1.5 Airlock 

The closure component for the airlock is the dangerous waste piping. Dangerous waste piping will be 
closed by performing removal of the piping. I 

6.2.1.6 Pipe Trench 

Components requiring closure within the pipe trench include the piping in the trench, any potentially 
mixed waste debris in the trench, and the. concrete. The following c1osW"C activities must be performed -to 
close the pipe trench. 

• All debris and sludge will be remov<:d, designated and disposed. 

• Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous 
constituents during partial or final closure will be handled in accordance with applicable requirements 
ofWAC 173-303. . 

6.2.1.7 Other Radiochem.lcal Engineering Cell Components 

Piping will be removed to achieve closun:. Removal of any dangerous wastes or dangerous constituents 
during partial or fin.al closure will be handled in accordance with applicable requirements of 
WAC 173-303. 

6.2.2 • High-Level Vault and Low-Level Vault · · 1 · . · 

40 The tanks within the HL V and LL V will be removed and disposed, and ilie vault liners will be removed. 
41 Because of the high-radiation levels assoe,iated with the tanks, alternative removal methods and/or closure 

- 4~2~-actJ- ~ons-may be required. Chapter 7.0 provides a process for contingency j:,1anning that will be used to deal 
43 with changing conditions as they develop. The closure of this unit wiJI be completed by removing the 
44 liners, tanks, and piping that contained and/or handled the dangerous waste contaminants addressed in this 
45 closure plan. 

200.S-08-23 
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2 The HL V tanks will be removed. Tne LL V and tanks may remain opera · anal, as necessary, to support 
3 closure deactivation activities, and then will be removed and disposed tol achieve closure, consistent with 
4 the closure strategy for the HL V and LL V in Figure 6-1. The vault lin will be removed. 
5 
6 6.2.2.1 High-Level Vault 

7 ~or_nponents re_qu_iring ~Jos~e within the: HL V in~Jude the vault conten~ (t~, an~illary eguipm~t.' 
8 p1pmg, and reli1dual wastes), 1he finer, and potentially the concrete. Foll wmg are the closure act1V1ties for 
9 the HI..V: . 

10 
11 • Any remaining dangerous and mixed waste inventory (i.e., tank heels) will be removed. The mixed 
12 waste tank liquid inventory that was removed in 1996 as part of the 324 HL V interim waste removal 
13 action is described in Chapter 3.0, Section 3.3.1.5. 
14 
15 • The tanks and ancillary equipmc:nt ~rill be removed and size reduced as necessary; designated as 
16 . waste; and disposed at an appropriate waste management and/or TS unit 
17 
18 • Piping will be removed to achieve closure_ Removal of any dangerous wastes or dangerous 
19 constituents during partial or final cJcsure will be handled in accordance with applicable requirements 
20 ofWAC 173-303 . 
21 
22 • The liner will be removed, designated., and disposed. Removal of an dangerous wastes or dangerous 
23 constituents during partial or final closure will be handled in accordance with applicable requirements 
24 ofWAC 173-303. 
25 
26 • Walls and floor of the vault will be rc::moved. 
27 
28 6.2.2.2 Low-Level Vault 

29 Components requiring closure within the LL V include the vault contents (tanks, ancillary equipment, 
30 piping, and residual waste), the liner, and the concrete. The closure activities planned for the LL V are the 
31 same as those required for the HL V (Section 6.2.2. l). 
32 
33 6.2.2.3 Sample Room (Room 145) 

34 
35 
36 
37 
38 

Piping will be _removed to achieve closure. Removal of any dangerous wa tes or dangerous constituents 
during partial or final closure -will be hancUed in accordance with applicab e requirements of 
WAC 173-303. 

39 6.2.3 Piping Systems I .. 
40 Components requiring closure within the pi~~~ 9:s_~-~ in_~!u~e __ all_p~tqg_runs used to carry dangerous ... 

· · 41 .. -- wlls'tesoetweeri ilie 'REC ·cells' an<fvaii1t tinks. The closure strategy for thbl piping system is provided in 
42 Figure 6-2. Following are the closure activities for the piping system: 
43 

. .. ___ 4±L ~ -_J&nlify.piping.that.could-have--transported dangerous wastc:--oxtlypif' g lhanrahspoiteadaiigerous-"··--·· · -·- - --
45 waste to or from an area within the c!C)sure boundary is within the sco of this closure plan. 
46 . · 
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• The closure pr~ss will include removal of all piping. Removal of any dangerous wastes or 
dangerous constituents during partial or final closure will be handlbd in accordance with applicable 
requirements of WAC 173-303. 

6.2.4 Other 324 Building Areas within the Closure Boundary 

General closure activities for the miscd1aneous assQciated building arer. ~U be to remove,.a!I piping runs 
that were 1.LSed to cany dangerous waste. between the REC Cells and v,~t tanks. The closure strategy for 
piping is removal. Removal of any dangerous wastes or dangerous COJ¥tituents during partial or final 
closure will be handled in accordance with applicable requirements of WAC 173-303. 

6.2.4.1 Ca&k Handling Area I 
The cask handling area was not used for TSD activities; therefore there 6-e no specific closure activities 
required. 

6.2.4.2 Truck Lock 

The closure component for the Truck Lock is the dangerous waste piping. Dangerous waste piping will be 
closed by removal in accordance with the closure pl.an standards. Remo~al of any dangerous wastes or 
dangerous constituents during partial or final closure will be handled in accordance with applicable 
requirements of WAC 173-303. 

6.2.4.3 Engineering Department Laboratory-146 

The closure component for the EDL-146 is the dangerous waste piping. 
1
nangerous waste piping will be 

closed by removal in accordance with the closure plan standards discussf d in Section 6.2.3 .- Removal of 
any dangerous wastes or dangerous constituents during partial or final closure will be handled in 
accordance with applicable requirements of WAC 173-303. 

6.2.4.4 Operating Galleries 

The closure component for the galleries is the dangerous waste piping. Dangerous waste piping will be 
closed by removal in accordance with the closure plan standards discussed in Section 6.2.3. Removal of 
any dangerous wastes or dangerous constituents dwing partial or final closure will be hani:iled in 
accordance with applicable requirements of WAC 173•303. 

6.2.4.5 Room 18 

The closure components for Room 18 are the dangerous waste piping and the potential concrete 
surrounding the B-Cell service plugs. General closure activities for Room 18 will be as follows: 

I 
• Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous 

constituents <luring partial or final closure will be handled in accordance with applicable req'uirements 
~w~1n~ro. I 

• Remove concrete in the same mannew as B-Cell . ····- - · . . ------- -- ' .. . ·-·-----· ···· - ·--··· .. . . . 
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2 Soil and groundwater contamination c:xisted prior to the operations of e 324 Building TSD unit. Closure 
3 activities for the 3 24 Building TSD writ will include removal of soil to a depth of 0.5 m under the TSD 
4 unit footprint. The pre-existing soil 1md groundwater remediation will e addressed through 300 Area 
5 CERCLA soil remediation activities. 

--•-H --•·- •W -•- •OO ••- -•• '-•-·-. - ·--· . ---· .. -- ... --··. __ , ·-·-·· --- · ·- ___ ,. ______ __ , ----
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a e -T bl 6 1 Cl osute p fi er orrnance tan r s an ct1v1lles or Areas S dad dA fi U d n er 01ng osure. Cl .... 

: Area Components Closure Performance Standard Closure Activities* . t1 
~ 

A-CelH No closure activities • Piping removal (under A-Cell). Note: 
' I required. • HL V piping in A-Cell crawl space 
' 

... 
t,O ..., 
~ 
;:;; 

' • Piping in place (embedded in walls) will be removed. 
! will be removed • Closure of soil in the crawlspace 
1 

0 

: below the pipirg is covered under 
Soil/Groundwater. 

B-Cell 'i Cell contents (excess • Removal of all mixed waste and excess • In-cell excess equipment, debris, 
' equipment, debris, and equipment and dispersibles (focluding all mixed 

t dispersibles), liner, and • Remove Liner waste) will be removed 

I concrete Note: HL V piping in B-Cell will be • Remove liner and concrete 
1 removed 1 

! Soil under B-Cell is covered wider 
! Soils/Grmmdwater 

~ ,-. .... ,, ; 
\.....-\_.CU ', No closure activities Not Applicable Not Applicable 

required. 
D-Cell i Waste container storage area; • Removal of all mixed waste and • Document visual inspection of waste 

. l HL V liquid treatment process equipment (Chapter 3.0, Section 3.3) container storage area . . 
equipment area Remove Document visual inspection of • • 

i Note: HL V piping in D-Cetl will be equipment area. 
l ! removed • Remove all equipment following 

Soil under D-Cell is covered tmder any use during closure activities. 
I 

Soil/Groundwater. • Remove liner and concrete . 

; --- ----
Ainoclt Piping from HL V • Remove piping. • Remove all piping 

' I Note: HL V piping in the airlock will be ! 
! 

removed. 

Pipe trenc.:h Piping from HL V • Remove piping. . Remove all piping 

• Removal of all mixed waste (if present) • Remove all waste/debris 
! 

Note: HIV piping in the Pipe Trencb will • Remove pipe trench and concrete 
: 

be removed. Note: In--<:ell debris will be de:iignatec 
i and disposed of appropriately as either 
l 
! Soil under the pipe trench is covered mtder mixed waste or low-level waste. 

' Soils/Groundwater. 
I 
I 

----------
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a e - osure e ormance tan ar s an ct1V1t1es or eas n er omg osure. 
· Area Components Closure Perfonnance Standard Closure Activities• 

T bl 6 1 Cl p r£ S d a dA . . . fi Ar U d Cl 0 ... 
Other REC Piping from HL V . Remove piping. • Remove all piping I 
components Note: HLV piping in the cell cubicles and 

i 

0 

~ ,.. 
N .., 

pass-through ports will be removed. 
HLV I Four tanks, piping, liner, • Removal of an rnix:cd waste and . Tank heels, ancillary equipment, and I 

' concrete equipment the tanks will be removed 

o: 
0 
I.To 
0 

• 
' 

Remove lii:i.er • Remove vault liner and concrete 

! 
Note: HL V piping will be removed. 

! Soil under HL V is covered under 
Soil/Groundwater. 

LLV ' Four tanks, piping, liner, • Removal of all potential mixed waste • Tank heels, ancillary equipment, and : 
I 

concrete and equipment the tanks will be removed : 
I • Remove tllnk$; piping, li.11er, arid . R.emcve tanks, pip~ng, liner, and 
! concrete. concrete 

! Note: Low-level vault (LL V) piping will be 
removed. 

i 

! Soil under the LL V is covered under 
Soil/Groundwater. 

HL V sample room Piping from HL V and ll V • Remove piping. • Remove all piping 
(room 145) Note: HL V piping in the HL V sample 

room will be removed. 
Piping sr5terns Piping from REC Cells and • Remove all piping • Remove all piping 

the HL V and LL V i-a.-Remeve pioo runs---. -- --- --

Cask handling area None Not Applicable Not Applicable 
Truck lock None Not Aoolicable Not Applicable 
EDL-146 Piping from HL V and LL V • Remove piping. • Remove all piping 

Note: HLV/LLV piping in EDL-146 will 
r be removed. I 

Gallerii Piping from HL V and LL V .. Remove piping. • Remove all piping 

Note: HL V piping in the HL V sample 
I 

room will be removed. ! 
KOOID i~ Piping from HLV/U.,V and • Remove HL V /LL V piping and • Remove contaminated concrete 

' potentially contaminated contaminated concrete in Room 18. • Remove pi.ping · 
concrete 
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a e - osure er ormance tan an cltv1t1es or eas n r 01ng · osure. T bl 6 1 Cl p ii S dards d A . . . f• Ar U de Cl 0 ..., 
Area Components Closure Performance Standard Closure Activities• 

ti 

Soil/Groundwater P~tentially contaminated soil • Localized soil removal. • Remove soil to a depth ofO.5 meter 
' under the TS~ unit footprint. ! 

~ 
l-' 
N ..., 
'" 

• Detail~ descriptipn of the closure actions and activities are included in Chapter 7 .0. ~ 
0 

i -
• Closuie of.components wilt be achieved through removal. Remov11I of any dangerous wastes or dangerous coostituents during partial .or final closure will be 
han~led pi accordaqce with applicable requi.ra:mnts of WAC 173-303. 

---'--- ---! 
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CLOSURE ACTIVITIE : 

DOE/RL-96-73, Rev. 3 
08/2005 

Closure will be pursued for the TSD po:iions of the 324 Building. Ni addressed in Chapter 6.0 and 
presented in Table 6-1, the closure strat<~gy and closure perfonnance sta~dard has changed to "removal", 
If closure to the planned closure perfomlllllce standards is not attainable,I closure surveillance and 
maintenance will be implemented in accordance with Chapter 8.0. Titis chapter discusses the activities 
'!.1.~ _are n~S'.1fY_to_i!11f'}~~~ th!~ closure_stratcgy. Fi~e 7-1 provideb the approach for dealing with 
changing site conditions, including potential contingency plans. \ 

Waste removal activities conducted, in accordance with the consent order ofM-89-01 and M-89-02, are 
descn'bed in Chapter 3.0, \ 

All work 'Will be perfo11t1ed to maintain persormel exposure to dangerous and/or mixed waste, 
radioactivity, hazardous chemicals, or any other workplace hazard ALARA. Some work activities 'Will be 
performed remotely because of ALARA concerns. Detailed records, inc~uding daily log books, and in 
some activities video logs, will be maintained for closure actions, including waste removal and 
management activities, component decontamination, and all other activities proceeding to closure oftbe 
unit. · 

Because of the complexity and significant radiological contamination of the 324 Building TSD unit, 
closure actions will be closely integrated with the overall deactivation and disposition activities. This 
integration process is described in detail in Chapter 1.0, Section 1.5. Th approach, illustrated in 
Chapter 7.0, provides a mechanism during the implementation of closure lactivities to quickly and 
efficiently address issues as they arise, thereby minimizing the overall impact to the closure schedule. This 
approach to contingency planning could lead to amending the closure plan discussed 1n greater detail in 
Section 7. 7. This approach provides a proactive method for identifying, Jvaluating, and acting on 
necessary changes that could affect closure activities. Such changes could occur, based on changing site 
conditions that affect personnel protection and safety, nuclear safety, waste generation rates, and/or 
technology limitations or advances. These changing site conditions will become apparent as work 
progresses and individual closure actions are accomplished. 

41 
42 
43 
44 
45 

Documentation of closure activities will include an independent professional engineer or equivalent 
certificate of completion. Closure activi ties will be documented in a fo~ al manner using operations 
logbooks or equivalent documentation ·consistent with supporting the required professional engineering 
certification and documentation of closur activities. Per WAC 173-303-380 (Facility recordkeeping), the 
facility operating record documentation will include records and results of waste analyses and waste 
determinations. Per WAC 173-303-610(6), docwnentation supporting thd independent registered 
professional engineer's certification of closure of the mixed waste units triust be furnished to Ecology upon 
request. Closure activities documentation (e.g., logbooks and documentation referenced in logbooks, 
inspection checklists, videos, and photogiaphs) shall be protected and mamtained until final closure is 
obtained. All documentation supporting closure shall be protected and mlintained in retrievable storage 
through completion of closure of the 324 Building REC mixed waste units and as· applicable for post
closure. Copies of ~is docum~~tation_ wiU be _made available to Ecology i _pon req'-!est. Any sampling and 

· iu1alysis plans generated as a result of this closure plan will be included o referenced. 

46 --'1.l-·-- CLOSB'RE-ACTWIT-IB-S ·FOR ·RADJOCHE1\fiCA.l;"ET NEERING CELLS .. ... . ··--- .. ' - ·· ·-- - · 

47 The REC consists of the A-Cell, B-Ce.Il, C-Cell, D-Cell, the airlock, the p1pe trench, and the cell cubicles 
48 and pass-through ports. Closure ofB-Cell, D-Cell, .and the pipe trench wi entail removal, as indicated in 
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Chapter 6.0, Table 6-1. The airlock, cell cubicles, and pass-through ports will be closed by removing 
dangerous waste pipes from the HL V. A-Cell and C-Cell were not use for TSD activities, and therefore, 
no closure activities are identified for these areas. 

7.l.1 Clo$Ure Activities for A-Cell 

A-Cell was not used for TSD activities; therefore, there are no specific los_ure ac1i'vi.ti~s identified for 
A-Cell-in t·his closure plan. 

7.1.2 Closure Activities for B-Cell 

B..Cell Closure Activities include, (l) Removal of equipment and radiological contaminated dispersible 
debris in B-Cell (completed through Tri-Party Agreement M-89-02 activities), (2) B-Cell clearting 
(decontamination as necessary to remove residual material), and (3) removal of the liner and concrete. 
Waste will be designated and managed ;as described in Section 7.6. R~oval of any dangerous wastes or 
dangerous constituents during partial or final closure will be handled in accordance with applicable 
requirements ofWAC 173-303, 

7.1.2.1 B-Ccll Equipment and Waste, Removal 

The B-Cell waste removal activities (completed through M-89-02 activi~es) included removing and 
disposing of the equipment and racks within B-Cell, including handling equipment, such as cell bridge 
cranes and in-cell ends of the manipulators; and solid waste co1Jection vessels, such as 208-liter waste 
containers; TanJc 119, and engineered containers. Equipment and racks r ere rinsed as appropriate to 
remove dispersible material, size reduced, and loaded into steel liners. Some material required special 
handling because of anticipated high dose rates. I . 

After equipment racks were removed, th,: potentially dispersible material on the floor was collected and 
containerized. This material, which was considered mixed waste and special-case waste, was sampled, 
characterized, and removed from B-Cell to an appropriate TSD wtit. . 

Closure of dangerous waste issnes associated with B-Cell required removal o'rmaterials and equipment 
from B-Cell. Most of the material and equipment in the cell, with the exdeption of process auxiliary tanks 
and piping systems, were not dangerous waste or dangerous waste components. Effective mitigation of 
dangerous waste hazards in B-Cell depended upon completion of the was e removal activities. 

7.1.2.2 B-Cell Cleaning 

3 7 The closure strategy (Chapter 6.0, Table 6-1) for B-Cell involves the remJvaJ of mixed waste, equipment, 
3 8 and the liner and surrounding concrete. · Some cleaning may be performed for waste management or 
39 radiological work management reasons associated with 324 Building deactivation and disposition. There 
40 arc four primary cleaning methods that could be used to c lean the surface I fB-Cell: (1) wet y..ipe down of 
41 .walls and floors, (2) dry alkaline foam wash, (3) water wash and hot spot leaning, and {4) oxidation 
42 coating removal using chemical extraction processes. Some cleaning may be performed due to dose rate 
43 reduction, waste packaging, or facility dernolition/engineering considerations. Removal of any dangerous 
44 wastes or dangerous constituents d~g..Q~jaJ.or !inal.ciosure w.ill be han~led-in accordance·wittr - ·-· ·- ·· ·• · 

·· 45- ···11pplicaole req uTrements of WAC. f 73 -303. Each method or process could lbe used more than once or 
46 discontinued if proven ineffective. In addition, other methods (such as abrasive blasting or high pressure 
47 steam and water sprays) also might be considered if shown to be advantagJous from an effectiveness, 
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personnel protection, or waste minimization standpoint Removal of an . dangerous wastes or dangerous 
constituents during partial or final closure will be handled in accordanc I with applicable requirements of 
WAC 173-303. 

7.1.2.3 IJ..Cell Floor Liner Removal 

Removal of the B-Cell liner will be perfonned to meet the closure perfo ance standard. 

7.1.2.4 . Remove B..Cell Liner and Concrete 

The liner will be removed, designated, and disposed of in accordance wir WAC 173-303. 

7.1.2.5 Liquid Waste Handling System (LWHS) Operations In B-Crll 
The LWHS r:naY be used as needed in B .. Ce1J for removal of water by ev~poration for liquid waste 
solutions generated from 324 Building REC closure and/or decontamination activities. The system wil1 be 
located in B-Cell and will handle water solutions and perform dryinglev.lporation, with collection of solids 
for waste disposed in waste containers. 'The L WHS would be operated rbotely in B-Cell. Any spills 
would be documented in an operations logbook or equivalent method. R,iepairs and/or necessary equipment 
modification will be documented. The walls, floors, and liners ofB-Cellland of the 324 Building provide 
protection of the environment should any spills occur. When no Io:nger needed to support facility 
deactivation closure activities, the L WHS equipment will be rei:noved, d signated, and disposed. 

22 7.1 .3 Closure Activities for C-Cell 

23 C-Cell was not used for TSD activities; therefore, there are no specific cl sure activities identified for 
24 C-Cell in this closure plan. 
25 
26 
27 7.1.4 Closure ActJvltits for D-Cell 

28 Closure activities for D-Cell (Chapter 6.0, Table 6-1} include removal of equipment, waste, piping, liner, 
29 and concrete. Closure ofD-Cell will include removal of the waste inven ry and the equipment used for 
30 the processing of the HL V tank liquid waste. 
31 
32 The fil V liquid waste treatment equipmc:nt has been emptied and rinsed. The treatment skid has been 
33 disassembled. After this equipment is no longer needed to support closure activities, the equipment will be 
34 removed from D-Cell and disposed as waste. 
35 
36 7.1.4.1 D.Cell Removal 

37 Closure activities for D-Cell (Chapter 6.0, Table 6-1) include removal of quipment, waste, piping, liner, 
38 and concrete. 
39 
40 7.J.4.2 Remove D-Cell Liner and Cou.crete 

4 1 The liner and underlying concrete surfaces will be removed. ·-·- -·. -··-·- . . .. ·- ·· . ... 42· --- ·· - ··--· ··· --···-- . - ··- ·· ·---·· ·· - · ··--··· · ·•·-- ·· . ... 

43 
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2 The closure activities for the airlock are all associated with the dangero waste piping. Dangerous waste 
3 piping closure activities are addressed under the closure activities for the iping, Section 7.3. 
4 
5 
6 7.1.6 Closure Activities for the Pipe Trench 

7 • • .The pipe trench closure activities inclucfo removal of piping, waste/debrisl and the pipe trench and 
8 concrete. Waste materials generated during these activities will be pro !1y designated and dispostioned at 
9 an acceptable waste management facility. 

10 
11 
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42 

7.1.6.1 Pipe Trench Pipe Removal 

As described in Section 6.2.3, the sequence of piping removal will be clok ly integrated with all closure 
and deactivation activities so that piping needed to suppon closure and d contamination operations is left 
in place until such operations are completed. 

Piping will be removed as practicable, designated, and packaged. Embedded piping will be removed. 

7.1.6.2 Pipe Trench Initial Cleanout 11.nd Decontamination 

Sludge and debris in the pipe trench was collected, designated, and transfi ed to a Hanford Site waste 
management facility. The pipe tri:nch was decontaminated to remove the bulk of the sludge. 
Decontamination residues were collected, designated. and managed as described in Section 7.6. Pipe 
trencb resjdual material or sludge was managed as dangerous waste. The pipe trench will be removed, 
designated, and packaged. I 

7.1. 7 Closure Activities for other REC Components 

The closure activities for the other REC components such as the cell cubicles and pass-through ports are all 
associated with the dangerous waste piping. Dangerous waste piping clos · re activities are described in 
Section 7.3. 

7.2 CLOSURE ACTTVITIES FOR THE HIGH-LEVEL V Al\JLT AND LOW-LEVEL 

VAULT I 
The HL V and LL V each consist of four tanks, the vault liner and concrete and the piping and ancillary 
eqmpment in the vault. All dangerous and mixed waste inventory will be }emoved with the HL V tank 
system. In 1996, the HL V and LLV tanks were emptied and the HL V tanl<s flushed to satisfy Tri-Party 
Agreement Milestone M-89-01 (Chapter 3.0, Section 3.3). Closure of the HL V and LLV entails removing 
the tanks, piping, liner, and concrete. Closure activi1ies for the HL V are dJscribed in Section 7 .2.1. The 
LLV and tanks may remain operational, as necessary, to support deactivatihn and closure activities, and 
then will be removed and disposed to achieve closure. 
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Waste removal and flushing activities that were performed in accordanc with the M-89-01 Milestone are 
described in Chapter 3.0, Section 3.3 .9. 

7.2.1.1 Tank and Piping Cleaning 

If the piping system is to be used during cl9sure. activities, piping integri will be confirmed using 
pressure 'tests .. the performance standard for the tanks is removal, Resi ual mixed waste in the tanks and 
piping systems will be removed with the tank systems. Decontaminationj waste solutions may processe.d 
through a temporary effiuent processing system (L WHS, described in Section 7.l .2.5). Solid waste 
produced will be designated and disposed at an acceptable waste managdment facility. Waste water will be 
evaporated using an in-cell system and the collected solid waste appropriately designated and package<! for 
waste disposal. 

7.2.1.2 Tank and Piping Removal 

The tanks and pipj~g will be removed, designated, and disposed of accordingly. The following vault · 
contents will be removed to meet closure: perfonnance standards and dea6tivation end-points: 

• Accessible piping 
• Process tanks 
• Remaining piping 
• Ventilation ducting 
• Pass-through piping. 

7.2.1.3 Remove Liner .1md Concrete 

Closure of the TSD unit components will be completed by removing the liners and concrete. 

7.2.2 Closure Activities for the Low-Level Vault I . 
The LL V tanks, piping, and liner will be dosed in the same manner as the HL V tanks. The following 
steps will be taken in the same manner as descnbed for the HLV in Section 7.2.1: 

• Tank and piping removal 
• Removal of the liner and concrete 

7.2.3 Closure Activities for the Sample Room (Room 14S) 

3 7 The sample room (Room I 45) has piping that connects to the tanks in the V and LL V. The piping will 
38 be removed as described in Section 7.3. 
39 
40 
41 , 7.3 CLOSURE ACTIVITIES FOR THE PIPING 

.. ---·· - --- ----- - - ·· 
42 Components requiring closure within the piping system include all piping no that were used to carry 
43 dangerous waste constituents between the REC and Vault ·tanks. Only pipmg that might have carried 
44 dangerous waste constituents will undergo closure activities. These pipes I e referred to as 'dangerous 
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waste piping'. However, the piping between the LL V and the Sodiwn emoval Pilot Plant will be 
addressed in this closure plan for completeness. The closure strategy fo the piping system is provided in a 
logic flow diagram in Chapter 6.0 (Figure 6-2). 

Piping that will undergo closure includiis the piping identified in Table · -1. Table 7-1 identifies all piping 
associated with the HL V and LL V tanks. This table also identifies which piping requires closure based on 
their historical use. All other piping will be evaluated during the 324 B~ilding D&D process. Facility 
~l:_C!_iv_ati~?,_will proce_ed in p~a.llel_ v.:jth the closure actiyiti~ ll-S descriqed in Chapter 1.0, Section 1.3. 
The pipes will be removed. All removed piping wi11 be designated and d!isposed in accordance with 
WACl73-303. I 

13 7.3.1 Piping Removal 

\ 
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43 
44 

Piping is to be removed. The closure performance standard will be the removal of all ancillary equipment 
and piping when that piping is no longer needed to support closure or de ctivation activities. Such piping 
will be removed, designated, and disposed. Piping that is needed to s~rt deactivation or closure · 
activities will be maintained until these closure activities are completed ~d then removed. 

7.3.2 Closure of Embedded Piping 

Embedded piping will be remov~ with the concrete during concrete reJ oval activities. 

. I 
7.4 CLOSURE ACTIVITIES FOR THE MISCELLANEO S BUILDING AREAS 

Closure of the cask handling area, truck lock, EDL-146, and galleries are described in the following 
sections. General . closure activities for the miscellaneous associated bwlding areas will be to remove all 
piping runs that were used to carry dang<:rous waste between the REC and Vault tanks. 

7,4,1 . Closure Activ!tles for the Cask HaDdllnt Area 

The cask handling area was not used for TSD activities; therefore, thereJ e no specific closure activities 
required. 

7.4.2 Closure Activities for the Truck Lock 

The closure component for the truck lock is the dangerous waste piping, Dangerous waste piping wi11 be 
closed jn accordance with the closure activities discussed in Section 7.3 \ 

. . . . . I 
7.4.3 Clo_sure Activities for the Engineering Laboratory (Room 14~ 

The closure component for EDL-146 is the dangerous waste piping. Dangerous waste piping will be 
closed.in accm~~.JY.ith the closure activ.ities cliscussed.in.Secoon 7.3. _

1
_... ··--·· ·--··· ---· · · ·-·-·· 
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7.4.4 Closure Activities for the Operating G.alleri'es 
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2 The closure component for the galleries is the dangerous waste piping. 1 angerous waste piping will be 
3 closed in accordance with the closure activities discussed in Section 7.3. 
4 
5 
6 7.4.5 • Closure Activities for Room rn 

7 The. closure components for Room 18 are the dangerous waste piping an potentially the concrete 
8 surrounding the B-Cell service plugs. Dangerous waste piping and serv:i~ plugs will be removed. 
9 

10 
11 7.5 CLOSURE ACTIVITIES FOR SOIL DIRECTLY BENEATH THE BUILDING 
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The B-Cell, HL V, and LLV vaults were designed and installed with a sys,tem to contain and collect leaks 
or spills and to channel these to sumps from which the solutions were pui6ped back into the tank system. 
The closure of this unit will be completed by removal ofTSD unit compJnents. Soil and groundwater 
contamination existed prior to the operations of the 324 Building. Closure activities for the 324 Building 
TSD unit will include removal of soil to :a depth of 0.5 m under the TSD pnit footprint. The pre--exi~ting 
soil and groundwater remediation will be: ad¢ressed through 300 Area CERCLA soil remediation 
activities. 

7.6 REGULATED MATERIAL REMOVED DURING cLdsURE 
Materials that designate as dangerous waste, including decont.munation ~ aste, treatment residue, and/or 
closure debris will be transferred to an onsite approved unit or shipped offsitc to a TSD facility. 
Containers used for transfers of regulated materials to offsite TSD facilities will be U.S. Department of 
Transportation-approved containers compatible with the waste being transferred (e.g., 208-liter containers). 
The containers will be labeled and shipped offsite under manifest according to WAC 173-303-180 and 
WAC 173-303-190 as applicable, or transferred to an onsite approved uni~. After designation, waste could 
be disposed as follows: 

• Dangerous waste will be transported offsite or to an onsite unit to await final disposal or treatment. 

• Low-level waste will be disposed onsite in the Low-Level Waste BuriL Grounds, or the 
Environmental Restoration Disposal Facility (ERDF), or other acceptlible facility, as applicable, and 
consistent with disposal facility waste: acceptance criteria, 

• Solid mixed waste will be transferred to the Central Waste Complex, the PUREX Storage Tunnels, or 
to another pemritted TSD Unit (The PUREX Storage Tunnels were ti.sed in the past.) 

• Closure strategy is to dry liqujd mixed waste using L WHS in B-CeTI ii remove wate; by evaporation 
and to collect solids for disposal transfer to ewe. 

• Nondangerous and nonradioactive solid waste could be disposed offsi 

·-· ... -.. 44 .. ··--
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The closure schedule is presented in Appendix 7 A of this closure plan. Removal of inventory from B-Cell, 
D-Cell, and the HL V already has been completed in accordance with th£ri-Party Agreement milestones 
M-89-01 and M-89-02 and is reflected in the closure schedule provided · Appendix 7A. Because of the 
CQmp)exity and significant radiological contamination of the 324 Build" 1 g, the schedule proposed for 
completion ofM-89-00 is greater than 180 days. Closure of the 324 Bu 'lding mixed waste unit is 
schedµled io be completed by Septembt:r 30, 2010. 

7.8 AMENDMENT OF CLOSURE PLAN (CONTINGENGY PLANNING) 

If an amendment to the approved closure plan is required at any time be ore the notifica1ion of partial or 
final closure, RL will submit a written r,:quest to Ecology asking for authoriz:ation to change the approved 
plan. The written request will include a copy of the closure plan amen ent and will be su'bmitted in 
accordance with WAC l 73-303--610(3). 

Because of the complexity and significa:rit high levels ofradiological contamination of the 324 Building, an 
approach has been developed to manage uncertainties and unknowns during closure activities. Figure 7-1 
provides a flow diagram illustrating this process. If unexpected conditiotls are encountered that potentially 
impact personnel safety (including Tadio logical contamination, high-dose-rate areas, or industrial safety 
issues), nuclear safety (including safeguards and security of materials), s;condary waste generation, or 
environmental protection, or in areas in which technology limitations exi t, a change in approach might be 
warranted. 

The initial step involves evaluating the condition to determine if a chang1 to the planned closure activities 
exists. lf a potential change is warranted, the problem scope and boundazy conditions will be defmed and 
a focused alternative analysis/feasibility study will be conducted to develbp a defensible path forward . The 
results of the study will be used to evaluate if the closure performance stapdards can sti 11 be met and to 
determine ff there are significant cost and schedule impacts. If possible, c)osure actions will continue per 
the approved closure plan. However, if the performance standards cannot be met, or if the cost and 
schedule.impacts are such that rescoping of closure activities are necessah,, new closure actions will be 
developed and the closure plan amended and submitted to Ecology for approval. 

34 7.9 CERTIFICATION OF CLOSURE 

35 
36 
37 
38 
39 
40 
41 

In accordance with WAC 173-303-610 (6), within 60 days of completing ~he closure activities, the RL will 
submit a certification of closure to Ecology. The certification .will be signed by the RL, the site contractor, 
and an independent professional engineer registered in the State of Washipgton. Certification will state 
that the areas have been closed in accordance with the approved closure plan (Figure 7-2). The 
certification will be submitted by registered mail. Documentation that su ports the closure certification by 
the independent registered professional engineer also will be submitted to ology with the certification for 
closure. 

--· · ·- -·- ---. ---- . _ .. .. - .. 
- - •• ' •---• • - •• "- - - •• • M •• -•• •- •- • • • .. - • 
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0 
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on review 
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CLOSURE CERTIFICATION 
FOR 

Hanford Site 
U.S. Department of Energy, Richland Operatic 

1 

Office 

DOE/RL-96-73, Rev. 3 
08/2005 

W c, the undersigned, hereby certify that a.ii ------------+ closure activities were performed in 
accordaocc wifu the specifications in the approved dlosure plan. 

2005--08-23 

O~er/Operator Sianature RL Representative 
(Typed Name) 

Contractor Representative (Typed Name) 

Date 

Date 

_____________ P.E.# __ ...,.... __ State 

Signature Independent Registered Professional Engineer I Date 
(Typed Name, Washington State Professional Engineer license number, and date of signature) 

. - -. . - .. -·- . ·-· - ---·-- ·- ---- ·- ·· ... -.. -·-. -··· ··- ··--

Figure 7-2. Typical Closure Certification Doc ent. 

F7-2 



Page H t'/ of 29~ ot Dl.0122 505 0 

DOE/RI...96-73, Rev. 3 
osnoos 

Table 7-1. HL V and LL V Piping that will Underl?O Closi,re or Deactivation. 
Line No. From To Function WI. Include Routing Crawlspace 

l " MP-1-02 CH 

I" MJ'-2-03 CH 

· I" MP-:3-04 CH 

I" MP-3-05 K:;H 

I" MP-4-06 

1" MP-4-07 CH 

l" MP-5-08 ICH 

1" MP-5-09 ICH 

I" MP-6-J 0 k:H 

I" MP-6-11 CH 

l" MP -HLV-12 CH 

l" MP-LLV- 13 CH 

l"MP-1-16 K'.:H 

l " MP-2-17 CH 

I" MP-4-JS CH 

I" MP-5-19 CH 

1" MP-6-20 CH 

½" CA-3-21 k:H 

½" CA-6-22 CH 

!'' CA-1-23 CH 

1" CA-2-24 

I" CA-3-25 k:H 

1" CA-4-26 CH 

l" CA-5-27 CH 

.. l 11 CA-6--28 CH 

1" PT-29 HLVS 

in 
Closure 

Jet 02 Steam for TK l0l(D) to Pot IL! V No Concrete No 

Jct 03 Steam for TK 102(A) to Pot UV No 

!Steam for TK I 03(C) to Pot UV No. 
I 

Jet 05 Steam for TK 103(D) to Pot 

Jet 06 Steam for TK 104(D) to Pot HnV lNo 

Jet 07 ~team for TK 104(E) to Pot Hliv INo 

~et08 · ISteamforTK I05(D)toPot 8i'V No 

Jet 09 Steam for TK 105(E) to Pot HlV iNo 

Jet lO $team for TK l06(F) to Pot lm,V INo 
I 

Jet 11 Steam forTK 106(1) to Pot ~ V ~o 

IJet 12 Jct 12 for draining HLVS via !En,V IN'o 
l " PT-29 I 

IJet 13 ~et 13 for draining LL VS via 1" iLIL V No 
IPT-30 I 

~et 16 StcamforTKlOl(L)tol" LIL.V No 
TK101 -Jct-CBWS I 

Jct 17 Steam for TK l 02(P) to 1 tt LLV No 
IIX102-Jct-CBWS I 

Jet 18 TK l 04 Spray Jet , V No 

Jet 19 TK 105 Spray Jet Hf-V No 

llet20 TK 106 Spray Jet HL V INo 

ITK 103(R) IAir Lift LLV No 
I 

HLV Service to Vent Breather 

ITT( 101 ( J) Sparger 

TK 102(G) Sparger 

iI'K 103(J) · Sparger 

TK 104 !Sparger 

TK 105 Sparger 

ITK 106 Sparger 

PT HLV Sump to PT via Jet 12 

HLV No 

UV No 

UV No 

LLV iNo 

HLV INo 
I 

HLY 
I 

!No . 

Hf-V No 

Yes 

Concrete !No 

Concrete No 

~oncrete INo 

K::oncrete No 

Concrete INo 

b,ncrete No 

Concrete No 

~ncrc!e No 

~ncrcte No 

K:;oncretc No 

Concrete No 

Concrete No 

r::;oncrete No 

Concrete No 

!Concrete No 

Concrete No 

Concrete No 

Concrete INo 

Concrete INo 

Concrete ~o 

!Concrete No 

k:oncrete No 

!Concrete No 

Concrete No 

Concrete Yes 
__ ., ---- - . - .. -·-·· ······---- - -- -· ....... -- -~ · ··- ·-

-·· -- - •·· - -- 1°c P'f,3{}- - ·-· .. ILL-VS - · -- IPT -·· -· · ··· UV' Sump to PT via Jet 13 iLLV !Yes t;oncrete Yes 

l " TPS-1-34 rI'KIOl (S) ~OS ITK I0 l PottoLOS LLV Yes Concrete Yes 

2005 -08-23 T7-l 
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a e - an 1pmg t at W1 n ergo T bl 7 1 HLV dLLVP ' . h ·nu d Cl 
Line No. From To Function 

I" TPS-2-35 IL.OS me 102(Q) ILOS to TK 102 Pot via J-42 

1" TPS-3-36 ITK 103(T) !LOS rrK 103 Pot to LOS 

I" TPS.-3-37 ILOS ::JX 103(Q) IVia Jet 43 

1" Tl'S-4-38 ITK 104 LOS TK 104 Pot to LOS 

I" TPS-5-39 !LOS ITK 105 11-'0S to TK. 105 Pot via Jet 45 

l" TPS-6-40 L,os me 106 ILOS to TK 106 via Jet ~ 

1" TPS-6-41 rrx 106 IL.OS !TI( 106 Pot to LOS 

l" TPS-1-42 PT ITT<. JO 1 (M) !Dip Leg 

l '' TPS-1-43 TK 108(D) [PT Process Transfer leg 

I" TPS-2-44 IPT me 102(]) IDip Leg 

l" TPS-2-45 trK 102(S) IPT KNo Jumper in PT) 

l" TPS-3-46 IPT nx to3(E) !Dip Leg 

l" TPS-3-47 me 103(S) IPT !Di?Leg 

l" TPS-4-48 IPT IHLV $pare 

1' TPS-4-49 IPT IHLV r:;parc 

I" TPS-5-50 IPT IHLV ~pare 

I" TPS-5-51 IPT IHLV $pare 

l" TPS-6-52 IPT IHLV Spare 

I" TPS-6-53 IPT rrr<. 106 Air Sweep 

2" TPS-1-54 l-\-11,21,31 TK. I0I(E) C\Jbicle drains Header to 
l-\-12,22,32 TIC 101 
B-12, B-14 

2" TPS-1-55- EDL-146 TPS-1-56 EDL-146 

2" TPS-1-56 ITPS-1 -55 TK 108 !Header 

l • TPS-1-57 IA-3 1 TPS-1-54 IA-Cell Cubicle Drain To 
TK 101 

l" TPS-1-58 IA-11 IT'PS-1-54 IA-Cell Cubicle Drain To 
me 101 

l" TPS-1-59 IA-21 TPS-1-57 ~-Cell Cubicle Drain To 
TK 101 

I" TPS-1-61 IB-14 TPS-1-54 B-Ccll Cubiclc Drain to 
--- ·· ..... __ . ·-· - · -- --- ·-· -- ·-----·-- · r:rKlOl . --- ·-···" . .. -· -·- , .. 

2005--08-23 T?-2 

DOE/RL-96-73, Rev. 3 
08/2005 

osme or D ti ti eac va on. 

rifL Include Routing Crawlspace 
in 

Closure 
...., 1V Yes CollCrete [Yes 

•. .J!..v Yes Co11cretc !Yes 
I 

L~V Yes · K;OllCrete· !Yes 

H~V Yes Concrete !Yes 

m,v Yes 
I 

CoDCTete [Yes 

H,..,V [Yes ~oncrete !Yes 

»~v !Yes K::oncrete !Yes 

... LV 
I 

!Yes P,ncrete !Yes 

~rv !Yes IOrncrete !Yes 

,...tv !Yes P>ncretc IY~ 

....... v [Yes P>ncrete :Yes 

~tv !Yes K:;oTICrete !Yes 

~rv [Yes K:oncrctc !Yes 

IH,LV 
I 

Yes ~oncrete [Yes 

,v !Yes :Concrete [Yes 

~v 
I 

!Yes :Concrete !Yes 

11-v !Yes :Concrete !Yes 
cn,v 
I 

Yes K:oncrete Yes 

fILV Yes Concrete Yes 

... LV Yes 

I 
!Concrete Yes 

UV 
I 

:Yes !Concrete No 

UV 
I 

:Yes Concrete No 

LLV !Yes Concrete No 

U,V 
I 

!Yes Concrete iNo 

I.,LV 
I 

[Yes K:;oncrete INo 

tLOC.V [Yes ..... _ . . ~ncre~ . lN,o .. -·· ..:. • . ·-· 
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I 

' Q.'::lc:; • .,,~ ~- ~,- v• __ _._ .._ w ,. 

DOFJRL-96-73, Rev. 3 
08/2005 

Table 7-1. HL V and LLV Piping that will Under_go Clos\ .re or Deactivation. 
Line No. From To Function r Include Routing Crawlspace · 

in 
Closure 

l" TPS-1-62 :A-11, A-12 :rx l0l(B) Header to TK 101 LlV !Yes !Concrete Yes 
B-12, B-14 
C-1 i, C- 12 
D-21 D-22 

l" TPS-1-63 ... os TK l0l(A) !Via Jet ... uv !Yes !Concrete Yes 
I 

1~ TPS-1-64 IA-11 rrPS-1-62 ~-Cell to TK 101 via Header ._,Jjy !Yes !Concrete No 
I 

l" TPS-1-65 ID~21, D-22 ~S-1-62 D-Cell to TK 101 via Header LIIV !Yes ~crete No 

I '' TPS-1-66 t-11 , C-12 TPS-1-65 C-Cell to TK. 101 via Header LIV !Yes Concrete No 

l" TPS-1-67 B-14 TPS-J-62 B-Cell to TK 101 Header u,v [Yes !Concrete No 

2" TPS-2-68 A-11, A-12 TK 102(B) Header to TK 102 ILl y !Yes IWithm Yes 
B-12; B-14 tvault 
C-11, C.12 
D-21 D-22 

12" TPS-2-69 TPS-2-70 TI( 102(E) Header to TK 102 .... IJ.v Yes 
I 

Concre1e No 

tl" TPS-2-70 EDL-146 TPS-2-69 EDL-146 L~V Yes Concrete No 

I" TPS-2-72 IA-11 TPS-2-68 A-Cell to TK 102 via Header ..,tv Yes Concrete !No 

I" TPS-2-73 P-21, D-22 TPS-2-68 D-Ccll to TK 102 ~fv Yes Concrete INo 

I" TPS-2-74 C-12, C-11 TPS-2-73 C-Cell to TK 102 LlLV Yos Concrete No 

l" TPS-2-75 B-14 TPS-2-68 IB-Cell to TK 102 LTV Yes Concrete No 

2" TPS-4-76 A-11, A-12 rK 104(A) Header to TK 104 HLV Yes Concrete Ves 
lB-12, B-14 

I 
~-11, C,12 
D-21, D-22 

l" TPS-4-77 ... os TK 104(R) LOS to TK 104 via Jet 44 HLY Yes Concrete Yes 

1'' TPS-4-78 IA-11 rn'S-4-76 A-Cell to TK 104 Ht V . Yes Concrete No 

1" TPS-4-79 ID-2 1, 0-22 rrPµ-76 ID-Cell to TK 104 rrv Yes Concrete !No 

I" TPS-4-80 ~-11, C-12 rrPS-4-79 C-Ccll to TK 104 HLV Yes 
I 

~oncrete No 

1" TPS-4-81 B-14 [I'PS-4-76 B-CeU to TK l 04 H~V :Yes K:oncrete No 

I" TPS-5-82 A-11, A-12 ITT( 105{A) Header to TK 105 V rt'es !Concrete Yes 
B-12, B-14 
Airlock 

l '' TPS-5-83 A-1 I TPS-5-8i A-Cell to TK 105 IHLV 
I 

!Yes !Concrete No 

I" TPS-5-84 IB-14 TPS-5-82 B-Cell to TK 105 ~ v !Yes K:oncrete No 

J..!' TPS-5-85 --- ·· Air Lock · .... ~ rrPS-5•-82 -IAirLockto TK 105 ··· ·· ........... m.,v · !Yes"··-· Concrete-No --·-·· ... _. , ,, . _., __ ,, ··-
.... , •--- •M .. ... 

I" TPS-6-86 C- 11, C-12 . :rK 106(A) (Dip Leg) IHLV !Yes Concrete Yes 

I 

2005-08-23 T7-3 



Page 19U of 295 ot DA01225050 

I 

• or U""°!>-1!.•0 V 

DOE/RL-96-73, Rev. 3 
08/2005 

Table 7-1. HL V and LL V Pipin2 that will Undergo Clos µe or Deactivation. 
Line No. From To Function H/L Include Routing Crawlspace 

I 
in 

Closure 
1" TPS-o-87 B-12, B-14 TK 106{M) IHe.ader_B-Cell to TI( l 06 HLV Yes Concrete Yes 

I 
'/2'' TPS-3-11 7 rrx 103 EDL-146 IAir Lift ..,Jiv 

I 
Yes Concrete No 

. ½" T.ES,6-118 PT TK I06 Spare HLV Yes -Concrete Yes_ 
I 

1" TPS- l-119 ~11 rtx 101 :SMF UV Yes 
I 

Concrete No 

l " TPS-146 Sp! Trench ITT<. l 01 Sample Trench Drain MV Yes ~oncrete No 

I" RW-5-147 CH TK 105 1acket Water In lfilV No Concrete No 

1 • RW-6-148 CH ITT( 106 Jacket Water In rr,v No Concrete No 

1" PT-149 IL.LC PT Process Transfer ILliV Yes ::::oncrete Yes 

I" TPS-S-155 !PT TK.105 B-Cell Sump Transfer Line Hf-Y Yes Sleeve No 

l" TPS-4-156 IPT TK 1,04 PT Sump Transfer Line Htv Yes $leeve No 

lM TPS-7-157 [PT TK 107 IPT Sump Transfer Line rrv Yes Sleeve No 

I" TPS-1 -175 B-12 TPS-1-54 IB-12 Cubicle Drain to TK 101 l..LV 
I 

Yes Concrete No 

l " TPS-1-176 B-12 TPS-1-62 B-Cell to 101 LLV [Yes ton.crete INo 

I" TPS-2-177 B-12 TPS-2-68 B-Ccll to TK l 02 LTV !Yes !Concrete INo 

l " TPS-2-178 B-12 TPS-4-76 B-Cell to l 04 Drain HLV !Yes Concrete INo 

I" TPS-5- 179 B-12 TPS-5-82 B-Cell to TK l 05 HrV !Yes Concrete No 

1 '' TPS-1 -186 A -32 TPS-1-57 CD to TK 101 LLV !Yes Concrete No 

I" TPS-1-187 A-22 TPS-1-57 ~to TK 101 'LV .,,I [Yes Concrete No 

l" TPS-1-188 ~-12 TPS-1-54 CD toTK 101 1-f V Yes IConcrete INo 

1" TPS-1-189 ~-12 TPS-1-62 A-Cell to TK 101 ~rv !Yes Concrete tNo 

1" TPS-2-190 A- 12 TPS-2-68 A-Cell toTK 102 •tv -·r !Yes ~oncrete No 

l " TPS-4--191 A- 12 TPS-4-76 A-Cell to TK I 04 Hf-Y Yes Coocretc No 

l " TPS-5-192 A-12 fTPS-5-82 A-Cell to TK I 05 ~ v Yes Concrete No 

I" TPS-7-207 TK 107 !LOS l1"K 107 Pot to LOS H..,V Yes Concrete Yes 

1" TPS-7-209 ..,os ITT<. 107 tvia Jct 47 H..,V !Yes Concrete Yes 
. ' 

t " TPS-7-215 IPT HLV Spare FJLV !Yes Concrete Yes 

l " TPS-7-216 PT TK 107 ~ir Sweop (HLV !Yes Concrete Yes 
... ... . , ... . .. -·· .. . .. ··--··-· 

½" CH-HLV-268 CH IHLV MP to J-29 IH~V Yes Concrete No 

½" CH-HL V-269 CH HLV MP to J-40-107 to Pot ~v :Yes 
I 

Concrete No 

2005--08-23 T7-4 



Page 191 o f 295 of DA0122505 0 

DOFJRL-96-73, Rev. 3 
OB/20O5. 

Table 7-1 . HL V and LL V Piping that will Undergo Clos rre or Deactivation. 
Line No. From To Function H/L Include Routing Crawlspace 

½" CH-filV-270 CH 

½" CH-HLV-271 K:li 

. ½" CH-HL V-272 CH 

½" CH-HLV-273 CH 

l" CH-LLV-274 Pi 

I" CH-LLV-275 CH 

I" CH-LLV-276 CH 

I" CH-LLV-277 CH 

I" qI-LLV-278 ICH 

I" CH-LLV-279 CH 

I " CH-HL V-280 CH 

I" CH-HLV-281 CH 

I " CH-HL V-282 CH 

I" CH-HLV-283 CH 

I" CH-HLV-284 Pi 

l " CH-HLV-285 CH 

l" CH-HLV-286 CH 

J" CH-HLV-287 CH 

½" CH-HL V-288 CH 

½'" CH-HL V-2S9 CH 

½'' CH-HL V-290 ICH 

½" CH-HLV-291 PI 

½" CH-HLV-292 CH 

~/2" CH-HL V-293 CH 

½" CH-HLV-294 CH 

½" CH·HL V-295 t'H 

½" CH-HLV-296 CH 

;HLV 

HLV 

HLV 

IHLV 

LLV 

LLV 

LLV 

ILLY 

ILLY 

LLV 

LLV 

HLY 

HLV 

IHLV 

rrx 101 

rrx 101 

:fK 107 

TK 107 

rrK.107 

lHLV 

HLV 

HLV 

IHLV 

IHLV 

IHLV 

IHLV 

IHLV 

in 
Closure 

ri'402 H V !Yes !Concrete No 

Inst Line T401 

T.E107-1 

I.Il5t Line T403 

IMP to LLVS 1-37 LLVS to 
me 102 
2 Radiation Elements 

To RPS Header 

Spare 

Spare 

Spare 

!Radiation Element 

Spare 

~pare 

IR.W to TK 104 Jacket 

H V !Yes 

H V !Yes 

Hf-V Yes 

ILLY Yes 
I 

ILLY Yes 
I 

UV Yes 
I 

µ,v INo 

Ll!..V No 
I 

LlV No 

LLV INo 
I 

HIN INo 

Hf-Y No 

Hf-V No 

MP to TK. 107 Internal Jacket HLV No 

[RW to TK 107 Jacket 

RW to TK 107 Coil 

ICH to TK. 107 Sparger 

Chem Add to TK 107 

MP to Jct 31 105 to 104 

HJ.,V No 
I 

HLY tNo 

Hf'V INo 

HLV 
I 

!Yes 

Yes 

IMP to Jet 28 107(B) to l 04(A) rir V Yes 

MPtoJet36(HLVS) to 104 m.,v Yes . I 
IMP to Jet 54 104 to 10s Hf,V Yes 

MPtoJet39 107toPol HLV Yes 

TE 107-2 TK. I 07 Temp 

·Spare HLV r'ies 

Concrete No 

toncrcte INo 

Concrete INo 

Concrete INo 

Concrete No 

Concrete No 

Coo.crete No 

Concrete No 

Concrete ~o 

Concrete No 

Concrete No 

Concrete No 

Concrete INo 

Concrete INo 

Concrete ~o 

Concrete INo 

Concrete INo 

Concrete INo 

Concrete No 

K:'.oncrete No 

k:oncretc No 

Concrete No 

Concrete No 

Concrete INo 

Cobcrete INo 

IMP to Jet 49 106 to 105 ·--... - ---.... -· --' - --· . ·- .. . __ H .,,,y_ __ . Y.es. .... . . Concre.J:c -~ ·-· 
·- · - · ---·-· ·- -- -__ .. -- - ··-- .. r'-.. . --:-·c:c- :c-,· ,-:,- :-,· :-:· ---:-::-t:=-::----t:=-:-:-----1:-=--:---::-::----:-:--::-----:-::-=----t±-:--:---t-:-- --t::----t-:------1 

½" CH-HLV-297 K:li HLV "'1PtoJet30 !06tol07 H..,V !Yes Concreteit'Jo 

½" CH-HLV-298 ICH fILV Spare IHLV Yes 
I 

Concrete INo 

2005-08-2) T7-5 
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DOE/RL-96-73, Rev. 3 
08/2005 

Table 7-1. HLV and LLV Piping that will Undergo Closu .e or Deactivation. 
Line No. From To Function H/L Include Routing Crawlspace I 

I 
in 

Closure 
½" CH-filV-299 CH HLV 12 Radiation Elements Ff rfes !Concrete No 

1" CH-HL V-300 Oi HLV $pare ~Lr Yes !Concrete No 

1" CH-HLV-301 Pi HLV Spare ~ v rYes Concrc1e No 

l" CH-HLV-302 CH :Hl,V Spare ~v !Yes :Concrete !No I 

I 
l" RS-LLV-303 RS VV-109 Jct Station Vent Tinto VV-109 LLr rYcs IConcrete No 

l" RS-LLV-304 RS .... LV To 101 Nozzle A LLr !Yes l::oncrete No 

½" RS-LLV-305 IRS ..,LV Plush Llne to VV-106 LLY !Yes iConci:ete No 

½" RS-LLV-306 IRS ILLY IMP to J-34 I 02 to I 04 ..,L Yes IConcrcte INo 

½" RS-LLV-307 RS LLV MP to J-33 103 to JOI .. Ly Yes IConc.ete INo 

½" RS-LLV-308 RS ILLY IMP to J-32 103 to 102 ar Yei K;oncrete !No 

½" RS-LLV-309 RS LLV MP to J-35 101 to 102 LLr rYes IConcrete No 

½" RS-LLV-310 RS lLV MP to J-62 108 to 101 ur !Yes K:oncretc INo 
1/2" RS-LLV-311 RS LLV rrE 108 Uf' No K:;oncrete INo 
½" RS-LLV-312 RS LLV MP to J-56 108 to 102 L~V Yes K:oncmc INo 

l " RS-LLV-313 RS LLV ~pare L1f No Concrete No 

1" RS-LLV-314 IRS l,LV IAir to TK JOB Lif' No Concrete No 

I" RS-LLV-315 IRS LLV IDip Tube to TK 108 ~ v Yes Concrete No 

1" RS-LLV-316 IRS LLV WF & SPG TK 108 L~V Yes Concrete No 

l" RS-LLV-317 RS LLV llWtoE 105 LLV No Conc~te No 
I 

l" RS-LLV-318 RS ILLY RWto E 103 LljV No Concrete No 

I " RS-LLV-319 RS IUV RWtoElOl Ll{V No Concrete No 

l" HLV-LLV-320 HLV iLLV Spare LLV tNo 
I 

Concrete No 

I" HLV-LLV-321 IHLV UV Spare c.LV No 
I 

Concrete No 

l" HLV-LLV-322 IHLV LLV ~pare LifY No Concr-ete No 

l" HLV-LLV-323 m,v LLV !Spare. L~V No Concrete No 

I" HLV-LLV-324 TI< 102(N) me 104 !Via Jet 34 LI),v 
I 

Yes Concrete No 

l" HLV-LLV-325 TK 102 rrK 104 ~ 101, EJ02, E103 , CNDs to ,_,r!,v Yes Concrete No 
·--··- · ···-- ·----- . --. --- ·-- .... ·--- ·- ··- · TK--104 · ·--· .... -- ·· · --··-·-· ··-· - -·- · ... ··-- ·· ··---- - . ·--... ----

. '/2'' CH-LL V-326 K::H TK 104 Decont'n to E 105 L~V Yes Concrete No 

½" CH-LLV-32.7 CH TK 104 Decont'n to E 103 LILY Yes ~oncrete No 
I 

2005-08-23 T7-6 
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DOE.IRL-96-73, Rev. 3 
08/2005 

Table 7 -1. HL V and LL V Piping that will Undeni:o Closi Ire or Deactivation. 
Line No. From To Function laJI, Include Routing Crawlspace 

in 
Closure 

½" CH-LLV-328 CH me 104 Decont'n to E 101 UV !Yes Concrete INo 

1" TPS-7-329 IPT ITT< 107 TK 107 Pot m
1

v Yes Sleeve INo 

l" TP8'5-330 . , IPT ITK 10s t>rocess Transfer ~v Yes $leove ~o 
l" TPS-4-331 IPT me 104 l?rocess Transfer mlv tyes Sleeve ~o 

l" TPS~-332 PT rl1Cl06 me 106 Pot Hl V !Yes $leeve ~o 

½" TPS-6-333 IPT rrK 106 !Process Transfer ~v fYes l,Sleeve INo 
I I l" TPS-7-334 IPT TK 107 !Process Transfer MV !Yes Sleeve INo 

l" TPS-5-335 IPT ITK 105 me 105 Pot IHJ IV !Yes Sleeve INo 

I" TPS-4-336 ·JPT ITI< 104 TK 104Pot IH .,V !Yes Sleeve !No 

I" TPS-4-337 IPT trK 104 ITT( 104 Pot ~v !Yes ~leeve !No 
I 

l" TPS-4-338 IPT rI'K 104 !Process Transfer :Hll.V 
I 

'Yes ~lceve INo 

l" TPS-5-339 IPT rnc 10s !Process Transfer IHl)..V 
. I 

[Yes ~leeve INo 

l" TPS-5-340 IPT ~K 105 IProcess Transfer IHtV 
I 

tyes ~leevc No 

1" TPS-6-341 !PT me 106 IProce ss Transfer ftv !Yes Sleeve INo 

Legend: 

CA compressed air 
CBWS crib waste sewer 
CH cask handling 
HLV high-level vault 
HLVS high-level vault sump 
HP high pressure steam 
J jet 
LLI liquid level indicator line 
LLV low-level vault 
LOS load out stall 
LP LOS pressure steam (PSI) 
PT pipe trench 
RPS retention process sewer 
RW raw water 
s spare/sample 
SGI specific gravity indicator 
TE temperature element tube 
·tps . tank process sewer 
vv vessel vent 

·--·· ···- ... ... - .. ,•-- · ·- ··---- -·• --· ... .... , ·- · ···- ······· -·-- --· . ··-·- · ·---· .. -------·· ·--- ... , ,, . _ ., ___ _ , - ·---·• 
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2 Closure of the 324 Building REC is bei:t1g integrated with the 324 Buil · g deactivation and disposition 
3 (including D&D activities) . The closure strategy is removal of the TSD f0it components and removal of 
4 the soil to a depth of 0.5 m under the TSD unit footprint. If it is not pos[ible to achieve the closure 
5 performance standards, surveillance and maintenance (S&M) actions wi 1 be required until building 
6 D&D and the final remediation of the associated OU. Figure 8-1 provid a flow diagram illustrating 

.. i ..... -potential cfosure S&M scenarios ~d a'ssociated closure actions. Continkency plans have been developed 
8 for these actions. This chapter is organ.ized as follows: 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

• Section 8.1 - Following closure, thc~e are a number of adrninistrati le activities that must be taken, 
even if clean closure can be realized. These actions are described i] Section 8.1. 

• Section 8.2 - If closure performanc,e standards cannot be met for th TSD unit (i.e., tanks, piping, or 
structure), then additional closure S&M actions would be required. ese contingency plans are 
presented in Section 8.2. 

• Section 8.3 - If soil or groundwater is potentially impacted by TSD p perations then contingency 
plans for the cleanup must be implemented. These actions are described in Section 8.3. 

If it is determined to leave waste in place following closure (i.e., close a~ a landfill), e post-closure plan 
or approved equivalent will be submitted as an amendment of trus closi plan that will meet the . 
requirements of WAC 173-303-610 (7) - (11) (Section 8, 1.3). However if it is necessary to maintain the 
unit components in a stable state for an extended period of time during e closure process (due to 
coordination with deactivation activities), the S&M activities will be i I osed. These S&M activities are 
described in Section 8.2. 

28 8.1 GENERAL ADMINISTRA'• VE ACTIONS 

29 Following completion of the removal and decontamination closure acti ns a number of administrative 
30 steps will be necessary leading up to th1: D&D of the building and the I al remediation of the associated 
31 operable unit components . 
32 
33 
34 8.1.1 Hazards Characterization Information 

35 
36 
37 
38 
39 

Hazards characterizatiqn information will be maintained in accordance 1 ·th the guidance provided in 
Section 8.0 of the TPA (Ecology, et al 1996). S&M activities will continue as appropriate during all 
phases of324 Building REC closure and facility disposition activities. e following list is maintained 
as part of the 324 Building operating records and hazards information: 

40 • Essential diagram drawings required to support S&M and D&D 
41 • Chemical and hazardous substance inventory 
42 • Description and photos of hazardous areas 

. .. ... _.13 __ .!. ___ .Finalni.i:!i.Ql.ogice.Ls.VI.YeY.s_im4 ma.p;L . _ - ·--_ - ----· _. . . . . -· ..... _ 
4-4 • Industrial space hazards identified 
45 • Radioactive and mixed waste accumulation areas identified 
46 • Waste characteriz.ation data 
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• Fire haz.ard analysis requirements 
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• Compliance with Hazards Communication, Asbestos Control. and I onfined Space Programs. 

I 
8.1.2 Building Care, Use, and Security 

Due to the -complexity and significant radiologioal contamination of the 324 Building, closure actlons 
will be closely integrated with the overall deactivation and disposition activities. This integration 
process is described in Chapter 1.0, Section 1.5. S&M actions will be P,erfonned until the building and 
soil (to a depth of 0.5 m under the TSD unit footprint) arc removed. Thb objectives of the S&M are to 
ensure adequate containment of any contaminants left in place (both dai gerous wastes and radfological), 
to provide physical safety and security ,;ontrols and maintain the building in a manner that wil1 present no 
significant risk to hwnan health or the environment until final disposition is complete. This approach is 
consistent with the requirements in the Tri-Party Agreement, Section 8"1' 

S&M activities include the following: 

• Facility Maintenance - Preventive maintenance activities for any Jf maining active systems will be 
performed. In addition, the adequacy of the existing roof will be evaluated periodically (i.e., five 
year rnaJCimwn) and will be repaired as necessary, 

• Facility Surveillance - Routine (i.1~ .• quarterly) walkdowns will be/performed to look at general 
condition and the status of any remaining aotiv.e systems (e.g., lighting, emergency power, etc.). 

• Radiological Controls - As part of the routine surveillances, radio ogical surveys will be performed. 

• Hazards Protection • Any remaining hazards (i.e ., industrial, chemical, radiological) will be 
confined and actions taken to ensure hazards are mitigated or managed throughout the duration of the 
S&M phase. The contingent actions required by this closure plan it dangerous waste constituents are 
leftjn place are addressed in Secticms 8.2 and 8.3. 

32 • Safeguards and Security• The 324 Building will be locked at all pmes with access limited to S&M 
33 staff and emergency response personnel. Signs describing entry requirements w!ll be posted at the 
34 entry. These actions wi11 ensure the WAC 173-303-610(7) secwi~ requirements are met if 
35 dangerous waste residuals are also left in place. General security requirements for the persons 
36 entering the 300 Area are provided iri Chapter 2.0, Section 2.4. Tobse requirements are established 
37 by RL, and are reviewed periodically and updated as needed to ensure an appropriate level of 

;! protection. . . 
1 40 • Cost .and Schedule - The S&M plan would include cost estunates and schedules to eru:ure the 

41 objective of the program can be fully met until final facility disposition occurs (meeting :i WAC 173-303-620 requirements) . I .. 

44 fn addition to the actions described, additional actions are included in ection 8.3, in the event that 
45 closure stanc!Ards are not attainable. 

··---- 46 ·-- ·· · ··- ···· -·--· -·· ··· ·· - •-··· 
47 
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If an amendment to the approved closure plan or the contingent post-closure plan is required at any time 
prior to the notification of partial or final closure, RL wi11 submit a written request to Ecology as 
described in Chapter 7.0, Section 7.8. If the need for post-closure care Beyond what is described in 
Section 8.3 i's identified, an updated post-closure plan will be prepared in accordance with 
WAC t 73-303-610(8) as an amendment to this closure plan. 

8.1.4 Land Authority and Deed Notice 

lf closure is not achieved in accordance with this closure plan, the requirements for notice to local land 
authority [WAC 173-303-610(9)) and fornotice in deed to property [WAC 173-303-610(10)] will be 
identified as ARAR for the CERCLA operable unit remedial action process. These notices are to ensure 
a sWYey plat, deed notations. (or other legal instrument) and final clos I remediation records are 
prepared and properly submitted. 

8.1.5 Certification of Completion 

Within 60 days of completing all the closure activities, RL will submit a certification of closure (or 
post-closure care if applicable) to Ecology, as described in Chapter 7.0, !Section 7.9 . . 

8.1.6 Solid Waste Management Unit Reporting j 
After the closure activities are completed, Waste Identification Data Sy tern (WIDS) descriptions of the 
Solid Waste Management Units (SWMUs) located in the 324 Building will be updated. In order to 
maintain a current description of the SWMUs, the WIDS descriptions Jm be updated within 60 days 
after a change is made to the respective SWMU. Changes made to the SWMUs will include removal 
(e.g., flushing, emptying, discharging, 11:ak:ing, etc.) or placement ofwa~te or material in or on the 
SWMU. In addition, changes made to the SWMUs will "include configuration changes such as the 
movement, removal, or addition of ancillary equipment, container lids, etc. At a minimum, the WIDS 
infonnation will be taken into consideration prior to initiating any RCR.I\ corrective action on any 
324 Building SWMU. 

8.2 CLOSURE SURVEILLANCE AND MAINTENANCE l cENARios 

Figure 8-1 provides a logic flow diagram used for identifying potential closure surveillance requirements 
for a number of potential closure sceruuios. This process provides cont'ngency plans for dealing with 
those situations where the closure standards cannot be met. 

40 8.2.1 T~nks and Piping 

4 1 
-42 -
43 
44 
45 

As described in Chapters 6.0 and 7.0, the objective of the closure plan i to remove al1 mixed waste unit 
I ·- ·v ·· - ·· ·--··- •---•--···-- ·- ··-·--OOIDponentS;· including the ·appifoal:sle d:mger<S!..15 wa~te ranJcs-ana··associF anc11Tary equipment anq 

piping. However, if there are tanks or piping nms that cannot be remoVfd to meet the closure standard, 
actions will be taken to immobilize the residual dangerous and mixed waste contamination. Following 
these actions, S&M activities will be p e:rfonned until removal actions o cur. As part of the routine 
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inspections and walk downs, the location of these systems or areas will , e noted and specific inspections 
performed to ensure the integrity and status of the areas are being maintiined as planned in accordance 

with tlris chapter. • I 
In addition, the building roof surveillance also will include the requirements from WAC 173-303-6 10 and 
-640(8), to ensure the building itself is bdng maintained as the conta~ent structure. These 
requirem<mts include preventing any precipitation from entering the builcling, as well as ensuring 

. run-on/nm-off is directed away.from the building and the areas with resi~ual danger-0us waste.• The roof 
will undergo periodic nwntenance to ensure it meets the containment structure requiremeots. No 
preventive maintenance is planned for any of the remaining tanks, piping, or structur~ during the S&M 
phase. However, if conditions are identified during the inspections thatJ bange the statw of these items 
from the manner they are documented by facility operating records and ljlazards infonnation (i.e., piping 
breaks, spread of 0-0ntarnination, etc.), these conditions will be promptly corrected, consistent with the 
original closure actions. 

8.2.l Building Ar~s 

The objective of the closure plan is to remove all mixed waste unit co onents, including the REC cells, 
HL V/LLV tanks and ancil1ary piping that handled dangerous waste, and the HLV/LLV vaults. This 
process is described in Chapters 6.0 and 7.0. However, if these standards cannot be attained, actions will 
be taken, if necessary, to immobilize the residual dangerous waste contarmation. Following these 
actions, S&M activities will be performed prior 10 removal of these components. These activities are the 
same as those needed for tanks and pip ing, as descnl>ed in Section 8.2.1. 

26 8.2.3 Soil 

27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 
38 
39 

The closure strategy for soil potentially contaminated with dangerous waste constituents from TSD 
operations is provided in Chapter 6.0. This closure strategy is based on lremoving the TSD unit 
components and removing soil to a depth of0.5 m under the TSD unit footprint. As indicated in 
Chapter 6.0, Table 6-1 , the perfonnance standard for closure of each co ponent is removal. 

8.2.4 Groundwater 

A discussion of groundwater is provided in Chapter 5.0. Groundwater ~ontamination existed prior to the 
operations of the 324 Building. Closure activities for the 324 Building pn unit will include removal of 
soil to a depth of0.5 m under the TSD unit footprint. The pre-existing groundwater.remediation will be 
addressed through 300 Area CERCLA soil remediation activities. I 

40 8.3 CONTINGENT PLAN FOR SOIL/GROUNDWATER 

4 1 During the S&M phase, containment of the areas will be met by main ta ning the surrotmding building 
42 roof and structure. In addition, if it is d1~termined to leave waste in plaCf at closure (i.e., close as a 
43 landfi ll), a post-closure plan or approved alternative will be submitted and .will meet the requirements of ·· ·-· . ·- ·· .......•. 
44- ··wA"Cl 7r:30J.:-610p )": (Ttr.- · .. - . - -- ·--··· ·-··-·-- . ---··. - - -- ·-· . 

45 
46 
47 

Soil and groundwater contamination CJdsted prior to the operations of toe 324 Building. Closure 
activities for the 324 Building TSD unit will include removal of soil to depth e>f 0.5 m under the TSD 
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I . tmit footprint. The pre-existing soil and groundwater remediation wi l be addressed through 300 Area 
2 CERCLA soil remediation activities. 
3 
4 
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C,1"9C X~f 

H•B9·.9<:-0l 

f;ciJ ity Agreement 211.d .• Consent Clrdtr 
Ch8nge Control forQ · 

.e, Ni t Wh •M ~l.. ,.,.,.. •I tMI .,,.._, ) I, s:k i~ 3/13/:S 

0r111"uo, ,-.,,. ~ 
TPA Neoot iition iem Htmbers (509) 372-1772 ~~~-----+-'~--
c1u1 cf t/:ltlfc . . 
• · CXl ! • sl;Ntorlo ! ) 1 (' • ,,.., jt:t ~l:'IOIH 

·, 

o""" Thto 

Complete · cl osur·e of non·•permitted Mixed Wz~te (MW) unit~ i, the ;2~ Buiicnng 
Ridioche:iic2.1 Engine!l""!ng Cell (REC) 2nd H,gh Level · V,ult \HLV ). . 

. I . 
Tnh chan;e picki91 : {l) will rui:lt in the esab1ish riient of l schtdu1 e for closure 
of non-permitted MW units located in th@ ~24 Buiiding, 300 /Ar£a, Htnford · rite, ind 
(2) represents I proposed cD=pl11nce . action net!ssary to c~rrtct noncom?1ianct w~th 
chtottr li3•303 WAC 2nd •o CFR ?art 26S tl citid in in Ecology voluntary comp11ince 
1 e~Hr transmitted to USOOE znd P~L en February l6, !~9S, The 20?ro,ch 1 ead1ng to 
cl osirrt inc:lude.s: J) 2ch!eving . complitnce with foterim s: 4tus re:;u1rements; 2) . 
st2 bil 1zet i o~ of di1persible .mlteri2ls in the REC B-cell; ~) re: oval of liquid MW i n 
the HLV unks; and 4) Sttb13l tt2l of i clos ure phn .vnde r ml estent 1'1·20-~5 ,nd clo.sure 
?T non•ptrmitt~d l'.11 unitl in t he 3%~ B1ti1ding (RE'C 6-cell, Rrt 0-c~ll, ind H'i9h Levtl 
/,ult J. · 

(S ee Attzc:hment for cont lnuiti on of Description ind 0rop0sed ciltstones) 

. . . I 
This chinse request esttblisheJ a new ~zjor milestone, M• e9-00, to ' complete the 
c.1osu r~ of non-perr.i i tted H\./ units in the 32~ 6uildin9 (RECS c~11, D•cen, ,nd HLY) . 
lnterfa mile-stones necessary to ach ieve co:n;ilhnce wi th in -n erfo stit u.s sta nd,r.ds,· 
subliii.tion 2nd rer;,ovi l of M'~, .nQ' cl os1:re oi n0n• per111i d ed 1',:1 star..~e un it'$ 1re 
propose~: I 
Tnese ~ilestones impact i ri•?i rty Agre!~!nt rni1estone M-20 

Uft!!f:c! ~b~"tl 

H~nford fed~ra l Facility AQreemtnt ind Consent Order, APPe~dix· 0 

"i"'),,;, ........ Cl.,.:.... ..... "' •u "'""""'~ """ U t,w l"•11IHI' ,. .. ,., Fulky .,, .. ,...,." 
~:,rn•l l .,..,. c.,u.,,. o.-., UH.UI•' • ., vw ,,,,.... ,-4, ·" J~ , ,c. 1ut. 

~~ J, D. Wigoner CHI 

~•• C. Chrke 

Out 

- -······· ' ' ·- -·- ·- ·--- ., .. ,_, ,. _______ ___ . 
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The REC comp1ex of the 324 Building is d~31gned to handle hig activity rcdioactive -,,·utes · 
·and tnihrh1 s in a. research att1ng, wlth rerriote hand11ng ·,ap bilities, 2.nd 'ililh 
appropriate shieJding and unique 5pace cons1deratfo~s. . 
_...... .. . .. . . . . .... . .... .. . . . .. . . .. . I . . .. .... . . . -· ... 

A '324 hot cell restoration project (the B-Ce1l Cleanout Projeft (BCCP)) has been initi cted 
. in an effort to clean ou~ and shbiHze high activity, dispersible~ that hive 
accumulated in the REC s.:cell • . lb,rk •under The BCCP wi11 aho l result in the removal of XIII, 
inactive researeh equipmerit, ;nd other materials housed in the B-ce11. Contafoer1zed 1-'iw 
are current1y being stored in the ~[C (prfo,dly {n B-cell), On~ container of oil and 
absorbtnt from a. 1994 B-cell sh1e ded viewing 'll'lndow 1 eak 1s .stored 1n the O•c:el 1. 
Cont11ner1zed storage of high aet lvity HW in the B-cell w111 fOnt1nu! until t technictlly 
sound pathwiy for storige. elsewhere, 2nd/or treatment and dlspoH1 is developed. 
Containerized H'.J stonge in the REC r.1y include waste tnnsfetred from the HLV to1nks ,s · i 
result of implementation of the preferred option 1dent1fiei! via milestone H-89-0lA. The 
(M-89-0lA) r,port will identify the preferred option, provfde lplinnlng/execution details 
and allow implementation of 1cti011s necessary to ensure safe h1.ndlin9 and re1110nl of 
Hquid XI!' ff.I the HLV hnl:s, Tmtr4ent ,nd stonge o'f HLV hnk wastes in the REC will 
re~uire development of ·,n ,ccept~b1 e hc.hni cil ·proces.s ~nd c0111pl hnce wi tfi reguhtory. 
requirements. · . · . I · 

High ittivity liquid HI.' is b~ing :;tored in the 324 Building HLV hnl:s ·(e.g., n:-104, -l0S, 
-107), These wastes were orlglnzlly utilized zs r.dfoictive feed ruiterlals for researc' 
~nd development projects conducted in the REC. . . 

ln!thl ,ssessment by USC>OE of th1: 'l{a.ste 111ana9ement opt1ons f{r these ll!aterh1s his 
determined that they prese~t difficult ~,nigement challenges n thtt (1t present) no 
tlefinit1ve .,,.od:phn for tru,sporhtion, treatment and disposa t ind/or long ttrnl'pernitted 
storage exists. Be1ause of the ·iuca.tfon of the 324 building wlth respect to the Columbia 
River ,nd the Td-c:fties, the hl9h 1ctivit,Y of the wastes, .nd the dlspersibllity of the 
waste In the B-cel1, these wast~s pose t sl9nifictnt environmentil, worker sifety, and 
public health risk, These m1le$tc,nes- hive been proposed to a,l n!rnize t hese r1 sb in the 
near tern, to &chi eve comp11;nt r.,tna9ement •of the wastes, and to ,nsure long term 
protection of humcn hulth ;.nd thl! ' envirorir.ient. 

The,fol1owing-Xilestonet set the Schedule for key actions nee ss~ry to achieve compliance 
and complete c1Qsvre of non-pem1tted ~fxed )(aste units In th• 324 Build1ng Rtdlochemlca1 
Engineering Ce11 (8-cel l .nd 0-cell), 2.nd High Level Vault: . . _ · 

· 11-89-00 Complete Closure of llcm-Permitted Kixed l.'tste Vnjts in the 324 TBE* 
Building &EC B-ce11, REC D-ct11~ ind High Level yault. 

•A date will b.e eshblishe_d for this Kajor Kiles t one · 
illilledfately fol1olfing' Ecology appro'l'tl of the RE1/H LY closure 
plan (_see/H0-55), · . ··J 

H-S9-01 

X-89-0lA 

Complete rnnovi.1 of 324 Suilding HLY tank l'l~ (e·.~·, TK-10(, 10/31/96 
TK-105, TK-107} lfith the exception of re$idues w~ich =ay rem.in 
following flushihg and dr1in!n~ to the extent possible, . I. . 
USDOE will submit to Ecology. report {d~nt{fylng the preferred 3/31/95 
option 1'or ·mi.nz.gemen t of l iquid /lW ln the HLY h b. 

2005.08-23 APP IA-2 
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. J-H9~9~-0I 
li.,rch l 31 l sss 

?;.ge 3 of : 

Comp1ete removal of 324 Building REC B-ce1l ~ and equipment. S/31/S9 

Actions under.· thfs 1t111e~tone includ~ contiinmenJ and re.moval of 
all' B. c:·e,i c:Hsper·sHih tilterhfs, . excess. equipm~nt inii debris. 
Containerized XW Wi 1l be tianaged ~n co1npl iance · th chapter 
173.303 llAC, thereby recu~ing risl::.s. to hurnn hn1th znd thi ·. 
environment, Any remiinfng residues fo11olfing r

1

emov&1 actions 
will be ~,naged through the ff~ll closure procei~. US00~s• JZ4 
buildfng R1:C B cel l c1un-out ))reject (BCCP) .... 111 be used u a, 
gutde for containerizing dlsper.sible Xi i nd removing 
unnecessary equipment and m.terhl s from a-cell. . . . 

Ach1eve .co111p1iance 'll'lth interim shtus facility shndirds at · ~/31/5S 
.ncn-per~itted :24 P~i1d~ng XW untts. 

Because of hfgn rzdl1tion ffelds ,ssociated with! xw·stored in 
the REC and HLV tanks, alternative compliance me ~surts for some 
inter1m status requ1 ru,ents ire expected. In these· instances 
USOOE will propose altern,tive melsures for Ecology ;pprova1 no 
hter than March 31, 1995. . · 

·submit to Ecology a report Identifying X'W fflanag ent 
· alternatives and USD0E's propos,l for achieving elein closure 

of. the 324 Building REC B-cell, o~ceil and HLV. I This report 
'Will aid development of the 3Z4 Closure Ph.it required by 
milestone M-20-ss. 

The proposi1 ~ill out11ne 1 fe1sible and cost effective progra~ 
to ·achieve clean closure of the non-ptrmitted stpr,;e units ,nd 
comp 1. hnt .t.1a.nigement ~f th, K'il current1y stored In the-m. 

Submit closure plan for Hon-Perm)tted Xixed ~astF Units 
1ocated fn the 324 Bulldin9 REC B-ce1l_, REC U-cep ltid HLY. 

APP, JA-3 

T/30/SS .• 

' 12/31/S5 
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Hanford :Federal Fa ility 

Agreement a :nd Cons en Order 

·' Fifth Amendment 

July 1995 

by 

Wa.shlngton State 
Departmen~ of Ecology 

United States 

Environmental Protection Ag enc. 

United States 
Dep ar~ment of ·Energy 
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UNITED STATES ENVlRONMENlAL PROTECTI · N AHNCY 
REG ION lO 

. .ANO THE 
STATE OF W.ASHlNGTON DEPARTMENT OF 

DOE/RL-96-73, Rev. 3 
08/2005 

IN THE MATTER OF: ) 

.. ..... The U.S. O'epartment ofEnerg'.Y't 
Richland Operations Office , 
Richland, Washington 

) FIFTH AMENDMEN OF 
· ) KANFORD FEOEAAL FACILITY 
} AGREEMENT AND C NSENT ORDER 

; EPA Docket Numblr, 1089-03-04-120 
) EcolOQY Docket Number: 89-54 Respondent 

In accordance with Article XXXIX of the Hanford Feder 1 Facility Agreement and 
Consent. Order ("Agreement") the Parties hereto agree to the attached 
amendments to th- Ag~eement. . I . 
The approval of this Amendment .further constitutes approva1 of the following 
Agreement chan~e requests which are attached as part 1 f this Amendment. 

M-80-94-01 

M-81-94-01 

M-83-94-01 

·M-89-94-0l 

M-20-94-01 

A-94-01 

Establish milestones ana target dates for .PUREX and U03 f acil Hi 
Transition, Milestone Series ~-80 . . 

Establ1sh milestones and target dates for the fast Flux Test 
Facility {FFTF) transition, Milestone Ser l es M-81 , 

Establish milestones for the Stabilization of Process Areas in 
PFP, Milestone Series M-83. · 

Comp1ete closure of non-permitted Mixed W ste (MW) units in the 
324 Building Radiochemical Engineering Ce11 {REC) and High Level 
Vault (HLXJ. . . I . · · 
Mi-1estone M-20-00 Modifications (1994 Fadl ity Transition 
Negotiations). . . I 
Modify Appe ndix A To Include Facility Tra~sition Decommissioning 
Process 1erms, Update Environmental Resto ation Terms, and Hake 
Other Updates. 

Modifications to the Agreement are indicated in the foJllowing m~nner: . 

laA§Uage removed frem the text ef t~e AgreeraeRt is dislplayed iR ptrikeout 
f!IOOe-:- . . . 
"u~~ ... -~~trelii~f~tbto,,~.,e~!l=!~ !'-lln~ir;..~mr:sWif'':''1~1,~{~ i~ naWRd~''~ ... ~~~S~~~ .... 1;:E;!Sl,~ ... .,~S~~ ;,t;• .• 1P . --~ ~~~&~Ji r, .. - ~E ·,q~ ·) n .-.,t1~•;z,~•~~~~ 

2005-08-23 APP lA-5 
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IT I.S SO AGREED: 

DOE/RL.96-73, Rev. 3 
08/2005 

Each unders1gn~d representative · of a Party·ce ti fies that he or she is 
fully a~thorized to enter into th1s Agreement and At tion Pl!n ~hd to 1egal1y 
bind such Party t~ this A~treament al)d Action Plan. These change re.quests and 
amendments ·shall be effective upon the date on whfc this fifth amendment 
agreement is signed by the Parties, Except as amended herein, the existing 
_Pr~vi~fo~s of ~he .. ~greement sha~1 remain in _full- fol1ce and eHect . 

FOR THE UHITEP STAT£S ' ENVIRONHENTAL PROTECTION AGEH Y: 

. ' . (h(@L ;Jj~ 
Chu~ Clarke 

~onal Administrator . . 
Region 10 
U.S. Environmental Protection Agency 

FOR THE UNITED STATES DEPARTHEHT ·oF ENERGY: 

Manager 
U.S. Department of Energy 
Riehl and Operations 01'f1ce · 

FOR _THE WASHINGTOH STATE DEPARTMENT OF ECOLOGY: 

Hari:iveland 5.-; •. ~ 
Director 
State of Washington 
Department of Ecology 

~I /1?/'1 J-
oate 

~- - ---·---· . ----· ·-- -·· . - ·- - · --- ·- - ---· __ ., . --- ··- ---.. --•· ____ ., -1 ·--· ··-·- · -··· 

2005.08·23 APP lA-6 
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Char,gt Num~•r Ftdurol Facll!ty ~9rum•nl and Con~tnt Or d or 
1· 01I~ 

. ~ M-89-98-03 
Ch1n11• CQ11\T0l form . October 14 ,' 199~ 0.. ~,I"" H.n k"a.. l"r,• •rMt'lt•,kf w,,\ ~ 

~ 0 rlg1n•t!)r Phe>no 

P, M , Knotlmevor I 3'76•7435 '· 

Clo•s of Che.nee 

_ J. JJ.- Sf~_n11torles ·-· · .. -i . [ XJ 11- ExecullV& M•n•g~r ... ( ) II\• Projocl l,lenoQor 
Change 1llfe 

Change due date ror Hat\ford fe1er11I Fecllity AQrcemM\ end consent order (AQreement) MIies ione M•ll9•02 
(rom .5/31/99 lo 11/30/2000. • , 

Ooscrlpllon/Jvs\lrrca!lon or Ch~nso . 

Tne duo d.ile for Agreomenl Milct.tont M-a.i.02 Js cneng"ea lo from t..\1y 31 , 19~8 lo November .'.10, 2Qoo·. Addlilonal 
proJocl l&chnlc:a/ bas,ehne ln!ocm,Uon y1es developed as pen of the 324 P.EC/H\.V C10,1.1re rren {OOeJRL--~15·73, Rev, l) 
oner A~rcen,i:nl Mllc~tono M-89 -02 wos originally utabllchad , Bt>~od Ol't lhlJ new 1nrccm,110n, Novombac :io, 2.000 I• 
1ne, d:ol• upon wl\lch lho U.S. Da~tinmooi c,( t:'nerey belt eves this nctMiy e1n be e.:,n,pfoleu, The pr<:JeC'\ lochnl.col 
b asel!ns 1ndtce(e$ Vial lhe leci\nlc el \'lark IJ: aehoc!ulod for i::ompleUon Novomber 17, 2000, tcttsh lent will1 Iha ,ch Od\ll o 
con1alnod Int.ho "'32• eutldlng REC//-ILV Clo~ure Plan' (OOE/RL B0•TJ, Rev,1). The 1>ddlllgnJJ lime I• 1'lr complolloi\ 
o r (he cdmlnls lr111ivo pn;,ccn rcq irod lo cfo•o·lho mllo•lono, 

I M·S9-D2 CC>MP\.ETI, F\E11.1ov ... 1. Of H4 UU11.0 INO l'.E.C (l ,ceu. ,~w ""0 

EQU ll'M\oHT, 111.:1012000 

JJ_ ...,cr10Ns uNoe/~ ms k EsYOH!: 1ttc~uoe c0Nr...im-1e1<r N10 
R!!~~OVAl; OF ~l,.L D CE\.\. 0 1~/'IZIISIBU! M,._Tfl\l ... l:1, EXC!:~:l 
eaVtPUeHT ... NO OEBl\1$. CONTNNemeo ~•\'{ WI\.\. E,(! 

tM:-V.G(O IN COMPLl-'!NCe WIT)1 CH...,"TEF\ I 7l.l)O) WAC, 
TticReeY P.fDVCll'lO fl,ISK:l TO HUIMI-I tt~lll. TH N-10 THe 
t?NV1AON1AeNT, NiY 1'11:M,'\IHIHQ AC610lJES PO\.l.OWIHO 
(\1!>,IOVM. .... cno:-is WIU. oe w.M.M5C0 'THI\OVOH T)1e Pll'W. '' 
ClO~U;\C 1"'1\0Cess, USOO!.'• ~1• 11u1i 01,-.,c; ll l?C O C!. \. L 
CleAN.OVT PROJECT ~IICCP) WILL Be usto"' "c;UIOE fOI\ 

• CONT,'\lNt!AlZINO l>J SJ1 1!rtS18LE ~IV/ MO REMOVlMO 
V1'!1'<ECES$J\I\Y Eaum~l!NT l'NO f>\P,T~IA.U rAOM e-Cl!ll, 

lmpactof Ch:i.ng 11 

No advon,o lmc1:1ct, .Jro for,ucori from Cho ch oni:ic:, 

i'\rfocl•d Oo1=1,1men~ . I . , . ' 

Heriro,..._F.,dj /el'l'iaci lllY Agf"l)emsnl und Cc>naenl Ordor, et. ornended, 

Appto'r ~ ~~ v ~ / Nprovad __ ~lnppru••~ ~ I 

DOE 
~ - ' 

1 --~••..! __ pt,.pp.r,v.-l 
EPA 

j __J /j ·(;. I -# ' 

1'1A1~ , ~,i>;>p1ovad __ Plup~ 

Ei:ol~f ' o, ' 

" ( 

-.. ----· ·• ---· --·. ··-----
- - ---- --·--- ··--- ·-· 

2005-08-23 APP IB-1 

- ----------- l--- . 
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Ch•ngt Humber 

1,Hl9-99•0 I 

Originator 
K1ilt\ A. Kli!ln 

Clu• of Change 

1n/crd Fodoral F2clllty Agrumont • od Con1on l Ordu 
Cl-ung·• Control Farm 

D• ~\It~ \h•• t,,l'II. T111 •',,IM" 1C..1•t41\ 11'1\. 

DOE/RL-96-73-, Rev. 3 
08/2005 

August 6, 19~ 
Phone 

(SOi) 376-7.195 

·r XJ·l-·Sio,,atorres.... ... T i") If·• E'xecutive1J\aneger ·· ( J 111. Projce! Mzn·2ger •· .. . 

Change Tille 
complete Glosure of non•permtlled ml~ed 1•11Jsle 11nils In !he 32~ euUdin.9 u described It\ lhe 32~ Bvitding REC/H LV 
Closure Pl~n. (OOEfFll-95-73). Of e date for eomplelfOII of closure ect,vlUes may no•11 pe e,11!:>llshed .s Oelober 31. 
2005, rep lacl~g lhe currenl ·r~o I dut dale status of lhe m~j~r mileslone ;',· C9·00, • 

o~scrlpl!on/Justlfic:• !ion ol ChaEngo . · · . ,· 
TM PartiH aro requited lo agree 8 dale for lhls mneslone following Eeology'a ap:irovJI or the ~3;i4 Bu~ding 
Radioehemlc:111 Eo~ineering Cells, igh-lev,tl Vault, low-Level Voull, llnd As1oci11Ied Neu Closure Plan• (par Trl-P.iny 
AgreemMt'Mileslonc 20-55). l:eo po:,-lssued Ifs ~pp1ovlll of lhe closu1e pl~n Inn leller d~lad Seplemb er 1, 1898. (Tha 
ep;:>10•1cd project lechnlcel baseli/\'e eurrenl~J lndkalu lhcsc eclrvHles 1·,~I be complelcd OGlober 2005.) 

lmp~cl ol Ch~ns,~ 

No t>ddilionol lmpocts ore foresee . T11i, ch11ngt merely fulfills lhe requirement orthe exl1ling mltoslone lo estabDsh a 
dvo dali: for coinple\io11 ol all clo~ re oclivilies no\ed 11bove !onowinQ oppr0•1~I or the elO$urc plan referred 10 above . 

Altcclcd Oocvmonls 

I .i11d Co,1senl Ord et Amendment Seven. 

00: 
~/4(,r 

021, 

EPA 

'{- 1~~11 
0,1, 

·-··- .- ··- --- - ·---··. .. --· -- ·-· ·- -----· · ·· · ··· ·-- . . .. . . ... -- ··---- · ·•· · -· _ 4 __ _ 
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Orl~111tor 
H. E. BIison. RL 
A.lr.!Jtanl MaM er Rlver Corridor 

Clu, of Chu,ie 

Federil J'aclllty Airce,,est t!ld Corucnt Order 
Chanec Control tonn 

DOEIRL-96-73, Rev. 3 
08/2005 

:Pace 

Dci MC uu blue i•k. Type tr prl1 I 111la1 blal!k lnll. •/24/2002 
Pbone 

376-6621 

I·) HI· Pro_jccf-Mamger ·--·····•·- ··- ··- - ·-····· ·:- ··· - ·· ·•· 

T11is clUU1gc cs~blislia • dA\c for II~ dlJposilicn of 111300 NU rurplUJ fr.i:IJitic!. M~-00 provides the ovu.11 fsameworlc for 
d~poshlon of the 300 NU ,urplw rr clUII~ Tliis dW1Se llligiu the M-09,-00 mllau,nc1 for 300 Asu lllll'jll\11 f11Cl1il)' 
d!JJ>()sitio1u with the objective 11! wmplelion by 2018. 

T11c 11g o(,1rilce1>ul Md ,hadilli i1 lot rt'll~l'Cd since approval 0r1hi1 elw.s• rcqual crublulics I ,iew tulcs forU\tTri•:P~ 
Agn:emeot. 

Coatlnutd on µa~l 

l111pact or Chanic 
Modiflci TeJl'lalo,y l'C(!IUl'ClflCllll lO\lel rnmg_ Hit.n!ord remedintion awvitieJ. Admlnlstnlive .etion rcqul~ to ineorpor,.1e !hi, 
c-luu,ge lni o Append I:.. P . . 

~O!c I hat t.llerc nre facilities tliilt ,uppon 1l11: llinford Sit, vlfmruuchirc \hit will l"CffljU6 ill Ille )00 Aro. Addilicnally, ~ 11•y 
~ wnsic silc, llut will nol be reme.dlat.d 11ntil \lie rcnnunini: (11Cilitlc:s m rtlllOVcd due 10 lheir pn:wmll)' 10 l1lC !ac:lllti"'- Th& 
(oelULlcs a11d ,vasle si1a ilia, rcnlllin wlll be d01:imm11co Md tl1e p11U1 forwud ldent!l!i:d ln Tri--Pffly Asrecment Mllcslonc M-094-
~- . 

. Mfccu:d Doc11mcn<1 
1l1i Tri-PM)' Agreemtnl Action Pl, - AppcndLx D, as amended 1U1d H:uiford '1te inlernal piaMin&, 1l\l\ll&&enu:nt, and budz:cl 
docmncnls (e.g... USDOE and USDl!>E ~•b11c1or Buel in~ Clwlgc C91Wol doeumcnu; Mulll•Yc:I!" Work f'lanr, Sil~de S)"JemJ 
Engin~cring ~,trol d urmnts; P '~eel MMA~emcnt Plans; Md. IC oppropri.1c, Sile-wide LOR Report re.q11i,,:me11ts), 

. · ._ .. - · .. -· ·· · • _ ___ ..... ... ,.... _ ... _, . • , .. _.__., ----------~ • ., • • ---r.r- \• ~• ... •· 
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lmr;r.c:t ar Ch1n,ee (Coa01111cd) 

M-0!>•-00 provide$ the Q\leraiJ fral'ae I orlc for clisposillon oft be lOO Ana swpiui f~l;illtle£. The fol!cwiaJ are lhc surplus!aclllty 
chn11&C.S rus0<:iolc:d _wilh !he River c:ordor /\ego tiallon.r .ltld speclliaiUy ll'llle.stone M~.00: 

Milut011e 
_.AIJdiiiDn& .. 

M--094-02 

- - -·- -- .. .I - . 
Dacrlp1ion 

Comple.le d1$J)OS[fiori of 300 An.111UJJ)l1JS f&cililies. 

Co;11ple1lon of f11clll+ dll'p(lll1i0n IJ di:lined as u1c compltlion or dcjie1lvat!o11. dcconiamlr.itlon. 
Md decoin,nJuionJ~ and cbt(lill EPA and/Qt Ec.:iloer 1,11pr0Vlll or I~ cppropria!c project elOSl!OUI 
documeats. SurplUJ Jaclllt!es nric defined 11.1 All)' fo~llity or sllc (locludmg cq.1ipment) Ow 1w no 
identllied proir.MIITJtlc use 'by the openlina plwe Proarain SecreiariAI Officer. n.e cleiuwp o! 
)OO•Ff•:Z ·,•iute sltc.i ,woc;\alcd w!1h 300 ArUi JIUl>lUI t.clUllos wlU 'be: pcr-{orm:d in MX<ircl.'lne1! 
with Tri,Pru,,y A:recroent M•I01· Mllcstor.e M-016-GOB. 
Subrnit II schedule iuld~ TPA 111U,:"Of1e1 lo "'m:Pl•I~ di1po,itio11 of tbi: following lllrphu f11Cilitie5: 
30:\M, '3%, '.IJJ, Jl4 Jl4A. 32l.l , 32:22, Jl:23 , Jll•, Jllj, l24 , 3l4B, ll7(,ce TI'A C1u111gc 
Req,~ M.94--0i.OI i~b!e 1) 

TI1c 1n!fu1011e delivc ble sllull include •I lc:nsc I} A·scl1cd11lt for subtnllta~ of EP{:inttring 
Ev11lu111lo1\/Cos1 AM its (EEIC:A), rouovlll r.eiion mc1noD11da, removil I\Cllon work plAns, and 
ocl1cr rcqulrcd di>Cll111etlll for Ei'A ai1cl/ot Ecoloay RJ!Prowt; 2) ~ achodulc \Iii! &finu lnhi,ulao 
nnd complcl.lon·cbldfor ll>e disposition or 1\1$ followini rurplus facilitlu: 303M, 3)2, 3ll, 3~. 
334A, Jl21 .,:222, JllJ , 3%2•, 32.25, 3%4, 32411, l27: 3) ~ Tri-~ Ag.rc.cmU\l cha111c l)lldugc 
IMI includes mll~IOIICS for gonps of ,urphlf ,~cllillcs nmf ASJDi;in1cd \\11S1C ,ilci Lhnl will C<\$W'C 

oomplcllon ofM-00~-00; and. 4) M evulualion 0!011l)'t11rTri•Pa,fy AJreemenl mileJIOJlU !orll1e 
300 ArCJt to see lr ll1ey c:na-be 11u::elen11cd, 11 Is c~pected ll~11elled11les will be llligned wltl1 U1c 
;i$.SOCl~1cd schedules ' tqulred bi• . 
M-016-63 . 

'E'f/CA 'i llt\d llcilon I mol'llll~1 for I.I~ followinc !Ac:lliliti: JOJM. 332. 333, .:!34, 33-M. 3211, 
:n22, 3223, 3i:u ;u• '22.1. 111u1t be complclcd Md associated cleanup eornnienud prior 10 
submlniuc lll'l1 docurpcnts requlrln, EPA ~or EooloJY approval f11r ~ 300 Arc.A fa.Il l!)' 
dispo,hion ~rlc. TI~, w\11 nl~ lhc oppcrt1111lty lo fltolor "l=OJ\S ICMled from remedy 
imt>le1ncnuui011• Into lllc rer11:1i11in1t doc:w1un1s. , 
Subniil M 1U1>;ndmc~I 111 ihc ~lsting l:24 Bul1dl111 REC/Hl.,V clo5'1rc plan, OOE/JU,,,96,?J. ~ 
J, for Ecology rcvic-1\' R"d appmval. TIie 11111end111tl\l shall clumge Uie oosling closure pl'Ul path 
rro111 ~li::11,1\ clc$Ul'I: 1ol II plllll wh,:rc tlte hliJ!•rilk .tlUltCJi."\ls Md .wu,c.s we rtJllOYCd from !he r~illl)' 
fo llowed by complel~ di=itlon. 
Complete dispooilio~ of111dfoll01vingswpt11,1:lcllilic.s: jOJM, 332, .:l3J, 334, JHA, 3221. Jlll, 
3223, .'.1224 322$ 3214. 324B, Jl1 (s= TI'A Oinntc Rco\lcs1 M-94-01-01. Tllblc ll 
Sub mil A sc.-hednle an<1 T ri-J>ar1)• A1rce111cnt snilc.ltonu to ~ 1,1i,lelc ditpos1lion <if Ille S\ll'plus 
f•cilil ie:s in cl\e 300 Are., Md loontify-lhc 3'00 Iva, f~e!litit:$ J11d usoeiu•d ,= s lk:1 llw will 
ron1.~1J, pnsl ch, M-<l9A .00 eorni:4eilon Mte (9/JO/lO ll). . · 

11,c llulcslou~ d~·l -·1nble ilwl l11c!11dc :ii lti1.m I) A ~hedlllt for rubmllllils cfEntineeri,ng 
Ev.ilu."lllOrJCOSI ~1,5CS (EE/CA), nmovil ~c1lo11 llle<TIOAll\d.i, rcrAO\'lll Rcilon work plans, 
,;losurdpo51 closure pans (Ul cc,ordl1111tfon wllh the 300 Alea WATS Md JCO BuUt:lini usoclatcd 
work plnn+ ,ubml".alf u :i.pproi>l'inlc), nnd odier doc:u1\'lc11ts ~1.'11 rtl)uil'e E?A ;u,d/or Ecoloey 
11pproval: l) a $Cl~c lh.11 dcJinc1 initln1ion Ll>d totnp!ttion data for die disposition of ll)c 
surplus !acilltles; J) · Tri•PM!y Ai:=uxnl d1Mgt pidJte lhal Includes 111iles1ones for groups or 
nil'phu facllilies AAd 'rued wrule sllcs !ll:11 wilt ensure =pletlon or M.094.00: 1111d, •) a 
clensly cleft~ mission and Tri .. Pi,rty Acru11,enl disposillon ~th for anr re.111alninr. f1.eililies in ihe 
300 ~ It is c.~JXdcd lh.-11 sclicd11lcs will be nligncd wilh tl1c IISSix:iAled ~ 111~ req~ by 
M•Ol6-65. 

.. ' . - .. -- ·. 

l)a,e 

9fJO/20U 

11/30/lO0J 

7130/200l 

9/30/2010 

S/30/20!)5 

- - · - ·· · ·- - - · · - · " ·-- ~i-- . .. · - ·- · - - ·--- - · ·-·---- · _ _ _ :,-__ ., , ,. ... - · · ·~-. ------ ·- ·----- -
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.Table I: 300 Area Su-rplus Facilities to be 
D isp os ition ed by 9/30/2010 

Surplus 
Facilities 

9ulldlni JJl 

Bulldlnc JJ:\ 

13alld lns ,3• 

\ Facility 
h escription 
I 

u,l nium Ox ide Bulldinc 

N F11ch Uuilding 

P,o~ui Sewer Mcnilor F•cU.? 

--------1---........ -------'-I 
..su ild inJ JHA 

B uildinc )l l I Sandb nlin& Support Buildini 

B uild in& 3l2l S 1ora1t Bu ii din: 

Bui ld in& 3124 

B uil dinc 322.S Bottl_c.])oct 

Surplus 
Facilities 

Buildins Jl• 

· Sulldinc lJ•B 

Bulldins 327 

Facility 
Description 

Chcn1ica1l EnJ lnc•riAJ 
Lt.bonlcry 

Clmnjcll Enall!utlilf 
L • bor• to ry :£1<h1u1 Slulr 

l'Ds l-l rr• di• lio~ T,w 
L• bcnlary 

_ ______ :,,.;.,:.,_;.;:..:: ,;=- . - -- - -- .• . . . •. - ' .• 
. . .. ·- .. ·v = ..... -~ ·•··---- -•----,J ••·- - --·- . -··------- ...... ------· ----.... . . -- ~ ... -~~··- - - ;r .. ;·,•~ •. • . ---
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Chin.,, Number Date: -
Ftdor1,I F1tlllt)' A1reeme11I and Cani<nt Order 

M•94-0:l.01 ChanieControl Fonn "Au111.1t 27, 2003 
Do iu:,I we blue inl-. Tv"' or i,rlnt usiot blsck Ink 

Orleln1tar: rhonc: 
K. O. l'luz,11, Rl. F•clliry T~nciti0n 51vW011 5DN76-0H3 
E. a. O.nn fU. R,.ut.ton' C0m•li11.11 .• 111d Auurinc• OMrl~ 509.J76-lfl I 

Crur ofCh~n•ct I 
. ( J r • Sl1nafoc1u I f X] II - w~tiv• .Manager l r ) ru. Projec t ?lian,rer . 

ChannTiflar 
Modlficatiol\ ofTri-Pany A~emefll lllterim Mlletlom M-09Ml 
Pr:1crlnllon/J11.1tl0t1f1011 o!CbRnmoc: 
In Ocrober lOOI, the U.S. Oeparontal or Encrny, R.lchbnd Operations Office, (RL), ihc Sule ofWuhinaton, Dcp.lrtnlll or 
Ecolojy (Ec0lcigy~, • nd the U.S. jv!%0nmcnt11l Pro1':clioo A,o:cy (EPA), 1>ete!Jwtcr rofure.d to ,u tl11 putle,1 entm,d isuo 
neJc!iatia!IJ for clean~p 1cbedu!e1 0111i.s1ent w!rh the commoa obJ«civc oCr=dllticJ waste sites snd fadlltic, lomcd ,lon, the 
Columbll River by September 30, OJ&. The 111:godalic>ns were fcmial iud with the approval ofTri-Party ApiclllCllt cb,age · · 
p1cklse1. As a rc,ult, a new milui ne seriei wu cn:ated"' Callow the dispoJition af • ll 300 Arca surplus ucflllics, Oum.g the 
mgotiatioru , a November 30, 2003 cl.It WI.$ c,bbli:lhc:d for Tri-Party Agreement Iotcrim Milc1t011c M-0.9•-01 

I . . . . . 
To 1ccclcraee clc•C1Up work alon, !he Cclumola Rivcc, the U.S. Pcporta\tnl ot Rzler&Y (00:S.) luucd a Request for l'nlpcul iii 

. March 2002 to punuc procurcmen1!0<1 new, fint-Of••-~ c:!osutt contracl. ,the colllTactlng approach wu dcsipmi IO &ccc!cr.tc 
ri'1c redui;rlo~ arid closure ofllO•squarc-m!lcs bc1lMin& JI th"howi oflhc Cohunbia River and e1tendln, in!anli 10 lhc middle of 
1hc HArJord She. The ccmp!c licm ~ o(Novrn,l,cr 30, 2003 for M-09-4-01 wu utablishcd bued 00 an AUiUSI 2.002 conuAct 
Award. Bccw.u: o[ V11 rio11s procure ct dcl1y:11 JU. if proporint tll1I ~ M-09~-tl 1 COlnJllclion dm 'De modiCled t.o 
Scp icrnbcr 301 20CM. RL wiU !h~n lncorpor1tc thd,,!-O94-0• worlacapc into the M-094-O1 ;nllcJtcme by cornbinln,: the rwo 
milestones. M-094,04, which tud ~n origln1I completion d, tc orOB/J0/2005, will be 11ccdualcd 11 rnonlhs to a Septcmbet -JO, 
.20°'4 eomplclicn d11e. 

Dc~ption/Ju,tifleuion of Chan:cl corttinu~$ on pDJ:e 2. 

Imp•~ orCli:i.ne•: 
. . 

Tri-Party Apccmeni Interim Mlktiotie M-09, .Ql ls e>1tcndc<l IO monlhs ind Tri-Pa.rty AfTilcmc:,il lcterim Mil=llooc M-094-04 Is 
combined wlth M-094-01 and accelerated 11 m0111hs lo September 30, 2004 .es compared lo the orlglnel tompletion 
oale of 08130/2005. 7ri-Pi,rty Ai;nem~111 lntcrlm Mi!e110nes M.Ol 6-63 and M-016-65 tee companioa miluton .. 10 M-094-0 l 
and M-094-04 cesp«tivcly 1.nd uc lproposcd for modific11l0n under Tri-Party Agreement Ch,n,c R«,u~t M-016-03-0l, . 

Modifl.s rt>2;\11'tory requiremcnl• governing 1-: inrord remediation • ccivitics , Admiaiitrative action rc<tuired to incorporate thil 
cha n1c into A"""ndht D. 
An'cct•d Docum<ntl: I 
The Hai,fon! Fcdu1J Facility Agr•emont and t::1111.1cnt Order, 11 Amended, and ·Hanford Slic intcnl•l pl;,ruuni: lnUUJCrNnt; •no 
budget docllll\eDtl (c,c., USDOE A Id USO OE contracWr Bucline Chan&• Centro] do·cu=ts; Multi-Yca.r Work Plan; Sitewide 
Svsrcnll En1incerln~ Control Documenll; Proiecl Mlllllr.cmcnt Plans 111d, if •""~riate LDR Reoort rcoulre.ment1l, ' 
Accroval,: 

• w,~al'~a,gJJ4 · ",)£2.(ll,3 ...._:::::' App coved __ Pinwroved 
W. W. B~l11ird. Rl. --RctirtJdntltivc D&ll 

I\ J 
AJ~ ™ 7/~/e.3 -~veil __ Di11~roved 

N. Ccto, EPA !AMIT Re~rrn!ntati l,,c Dote 

,&: .. /_/// iL ~ .. ~ro~:d Dinpprovcd 
M'." '>{, Wil,er., Ecolo2v lAMIT R:e 6:e,entative 

.. ----,_ .. . ---· ··- .. ··-··-· 
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A. BACKGROUND 

SEP A Checklist 
324 Building 
Page I ofl8 

1. Name of proposed projer if applicable: 

This State Environmental Poli'P' Act (SEPA) of 1971 Environmental Checklist is being submitted for 
closure of the Hanford Facilityj 324 Building Radiochemical Engineering Cells (REC), High-Level Vault 
(HL V), Low-Level Vault (LL '1), a~d Associated Areas. These aforementioned areas will be closed with 
respect to dangerous waste con~nation that resulted from treatment operations as a Resource 
C.onservalion and Recovery Ac (RCRA) of 1976 treatment, storage, and/or disposal (TSD) unit. 

2. Name of applicants: 

U.S. Department of Energy, Ri ,hland Operations Office (DOE-RL). 

12 3. Address and phone num er of a1pplicants and contact persons: 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 

28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 

39 
40 

U.S. Department ofEnergy 
Richland Operations Office 
P.O. Box 550 
Richland, Washington 99352 

Contact 

Keith A. Klein, Manager 
Richland:Operations Office 
(509) 376-7395 

4. Date checklist prepared: 

September 2005 . 

5. Agency requesting the c 

Washington State Department of Ecology 
P.O. Box 47600 
Olympia, Washington 98504-7i00 
6, Proposed timing or schedule: (including phasing, lf applicable}: 

This SEP A Environmental Che~klist is being submitted concurrent1y with a closure plan prepared in 
accordance with Washington Af ministrative Code (WAC) 173-303 Dangerous Waste Regulations . The 
closure plan will be submitted t , the Washington State Department of Ecology by September 2005. 

7. Do you have any plans fo future 11dditlons, expansion, or further activity related to or 
connected with this prop sal? If yes, explain. 

Yes. Closure of the 324 Buildi g mixed waste units (Mi1estone M-89-00) will be performed in parallel 
with the complete disposition o i the 324 Building (under Milestone M-094-03). The complete 

2005-09-0 l 
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SEPA Checklist 
324 Building 
Page 2 of 18 

l disposition of the 324 Building will be addressed as a separate project, as necessary, as part of the 
2 preparation for M-094-03 activities. 
3 
4 8. List any environmental information you know about that has een prepared, or will be 
5 prepared, directly related to thiJ; proposal. 

6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 

This revised SEPA Environmental Checklist is being submitted to Ecology to address the 324 Building 
mixed waste unit closure activities. Prnviously, Revision 0 of this SEP~• Environmental Checklist, 
submitted concurrently with the Notice of Intent for the Hanford Facility, was submitted in March 1998. 

. • I 

Revision 1 of this SEP A Environmenta] Checklist was submitted with Revision 2 of the closure plan in 

:l::ition of the 300 Area, including the 324 Building, will be aL ssed in •J'P'opriatc 
Comprehensiye Environmental Response. Compensation, and LiabilitylAct (CERCLA) of 1980 
documentation as identified in the M-094 series milestones of the Haef,ord Federal Facility Agreement 
and Consent Order (Tri-Party Agreement) . I 

General information concerning the Ha::iford Facility environment can pe found in the Hanford Sile 
National Environmental Policy Act (NEPA) Characterization, PNL-6415, Revision 16, September 2004. 
This document is updated annually by Pacific Northwest National Lab! ratory (PNNL), and provides 
current infonnation concerning climate and meteorology, ecology, histf! ry and archeology, 
socioeconomic, land use and noise levels, and geology and hydrology. These baseline data for the 
Hanford Site and past activities are useful for evaluating proposed acti ities and their potential 
environmental impacts. 

The "Rad1oactive Air Emissions Notice of Construction for Deaotivatii n Activities at the 324 Building", 
DOE/RL-96-73 , Revision l , December 2001, is in place. 

9. Do you know whether applications are pending for government approvals of other proposals 
directly affecting the property covered by your proposal? lfyts, explain. 

No other applications are pending. However, the 324 Building lies within CERCLA operable units (OU) 
300-FF-2 and 300-FF-5 as designated by the Tri-Party Agreement. Thdse OUs are scheduled to be 
remediated under CERCLA using the rc:medial investigation and feasitii lity study process. 

I 0. List any government approvals 01r permits that will be needed for your proposal, if known. 

DOE-RL and ~ology will approve _the 324 REC/HI? closure p~an. 91osure ofth~ 324_ ~uilding mixed 
waste umts (Milestone M-89-00) will be performed m parallel with the complete d1spos1t1on of the 
324 Building (under Milestone M-094-03). The complete disposition!l emolition of the 324 Building will 
.be performed as a separate project as part of Tri-Party Agreement Mildsl tone M-094-03 activities, which 
wiJJ be covered by CERCLA documentation. 

41 11. Give brief, complete description of your proposal, including the proposed uses and the size of 
42 the project and site, There are s1~veral questions later in this dbecklist that ask you to describe 
43 certain aspects of your proposal. You do not need to repeat t i ose answers on this page. 

44 The DOE-RL proposes closure of a non-permitted TSD unit housed wifhin the 324 Building. The 
45 closure unit boundary was developed using the data quality objective process. The areas of the building 
46 requiring closure activities include B-Ccll, D-C.ell, the RECairlo~k, thl1 REC airlock pipe trench, the 

2005-09-0 1 



Page 2S6 of 295 ot· DA0122 5050 

aga 263 or 299 or =~~4bU 

• 

2 
3 
4 
5 
6 
7 
8 
9 

IO 
11 
12 
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30 
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HLV, the LLV, the HLV sample room (Room 145), the Engineering De elopment Lab-146, the galleries, 
and Room 18. 

After the waste inventory has been removed, clean closure of the REC, e HL V, and LL V, the piping, 
and associated areas will be accomplished by removing these components to meet the closure 
perfonnance standard. Closure of the HLV and LLV will include remo al of the tanks and all metal and 
concrete surfaces to meet the performance standard. Piping that has tra~sported dangerous waste to or 
from an area within the closure boundary will be removed. For piping embedded in concrete, the piping 
and concrete will be removed. Closure activities also will include remo1al of the cell liners and piping, 
HL V and LL V tanks, liners and piping, pipe trench piping and concrete, HL V sample room piping, 
Engineering Development Lab-146 piping from HLV and LLV, ga]lerie piping from HLV and LLV, and 
Room 18 piping from HL V and LL V and associated contaminated concriete. 

Closure activities will include removal of the TSD unit components and removal of soil to a depth of 
0.5 meter under the TSD unit footprint, as addressed in the closure plan. Soil and groundwater 
contamination existed prior to operations of the 324 Building TSD unit, The pre-<:xisting soil and 
groundwater contamination w:ill be addressed through 300 Area CERCUo\ soil remediation activities . 

Closure of the 324 Building closure are:~s will be pcrfonned in accordanl e with the Ecology-approved 
closure plan. I 

12, Location of the proposal Give sufficient information for a person to understa11d the precise 
location of your proposed project, including a street address, if any, and scctlon, township, 
and range, if known. If a propo1:al would occur over a range ofi area, provide the range or 
boundaries of the slte(s), Provide a legal description, site plan, ~icinity map, and topographic 
map, if reasonably avallabJe. While you should submit any plans required by the agency, you 
are not required to duplicate maps or detailed plans submitted liWitll any permit applications 
related to this checklist. 

The 324 Bu-ilding is located near the coJ11er of Locust Street and the Ge, rge Washington Way Extension 
north of the city of Richland, in the 300 Area of the Hanford Site. 

2005-09-01 
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TO BE COMPLETED BY APPLICANT 

B. ENVIRONMENTAL ELEMENTS 

2 1. Earth 

3 a. General description of the site (circle one); Flat, rolling, bi y, 
4 steep slopes, mountainous, otl~er _____ . 

5 Flat. 
6 
7 
8 

9 
10 
11 
12 
13 

14 
15 

. 16 
17 
18 
19 
20 
21 

22 
23 
24 
25 

26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 

2005-09-01 

b. What is the steepest slope on the site (approximate percent 
slope)? 

The approximate slope of the land is less than 2 percent. 

c. What general types of soils are found on the site? (for exam~le, 
clay, sandy gravel, peat, mucl:)? If)'OD know the classification 
of agricultural soils, specify them aad note any prime farm! nd. 

Soil types consist mainly of eolian and fluvial sands and gravel 
More dctaHed information concerning specific sail classifications 
can be found in the Hanford SiJe National Environmemal Policy Act 
(NEPA) Characterization, PNL-6415, Revision 16, September 2004. 
Farming is not permitted on the Hanford Facility. 

d. Are there surface Indications or history of unstable soils in the 
immediate vicinity? If so, describe. I 

No. 

e. Describe the purpose, type, an.d approximate quantities of j y 
fllling or grading proposed. Indicate source of fill. 

No filling or grading is required. 

f. Could erosion occur as a result of clearing, construction, or use? 
If so, generally describe. 

No . 

g. About what percent of the site will be covered with impervi~us 
surfaces after project construi:tion (for example, asphalt or [ 
buildings)? 

Not applicable. No construction is proposed as part of this project. 

SEP A Checklist 
324 Building 
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TO BE COMPLETED BY APPLICANT 

l h. Proposed measures to reduce or control erosion, or other 
2 Impacts to the earth, If any: 

3 None. 
4 
5 2, Air 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 

a. What types of emissions to the air would result from the 
proposal (i.e., dust, automobile, odors, Industrial wood smo e) 
during construction and when the project is completed? If ~ny, 
generally describe and give approximate quantities, if knm, n, 

Routine closure act ivities would generate dust. 

An airborne radiological releas1: could occur as a resu1t of upset 
conditions. Such a release would not ex.ceed irmncdiately dangf rous 
to life and health concentration:; outside the immediate area of the 
spil I/release because of tbe small quantity of material that is 
available for release. 

b. Are there any off-site sources of emissions or odors that may 
affect your proposal? If so, g1merally describe, 

No. 

c. Proposed measures to reduce or control emissions or other 
impacts to the air, If any? 

24 Good engineering practices [e.g., applying the principle of As IJow 
25 As Reasonably Achievable (ALARA)J would be followed, and I 
26 actions would comply with onsite procedures designed to protedt the 
27 environment and personnel safety and health. 
28 
29 3. Water 

30 

31 
32 
33 
34 
35 

36 
37 
38 
39 

2005-09-01 

a. Surface 

1) Is there any surface water body on or in the immediate I 
vicinity of the site (includtng year-round and seasonal 
streams, saltwater, lakes, ponds\ wetlands)? If yes, describe 
type and provide names. lf appropriate, state what stream 
or river It flows into . I 
The Columbia River is in the vicinity of the 324 Building. 
However, the 324 Building is a nonland-based faci lity as de fined 
in WAC l 73-303-282(3)(i). The 
WAC 173-303-282(6)(c)(i)(B)(l) requires nonland-based 

SEP A Checklist 
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5 
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12 
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14 
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25 
26 
27 
28 

29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 

Z00S-09-0 1 

facilities be located it least 152 meters from any perennial water 
body. The WAC l73-303-282(6)(d)(i) requires nonland-b sed 
facilities be located at least 152 meters from any wetlands, 
designated critical habitats , habitats designated by the 
Washington Department of Wildlife as habitat essential to he 
maintenance or recovery of any state listed threatened or 
endangered wildlife specie:s, natural areas that are acquir1 or 
voluntarily registered or dedicated by the owner, or state o~ 
federally designated wildlife refuges, preserves, or bald eagle 
protection areas. The 324 Building is over 152 meters frorh any 
of the aforemen1ioned areas. I 

2) Will the project require any work over, in, or adjacent o 
(within 200 feet) the descdbed waters? If yes, please delcrlbe 
and attach available plan:s. 

The work would not requir,e any activity in or near the desoribed 

waters and drainage. l 
3) Estimate the amount of fill and dredge material that w uld 

be placed in or removed from surface water or wetlan~ and 
indicate the area of the si1te that would be affected, Indicate 
the source offill material. I 

There would be no dredging or filling from or to surface w ter 
or wetlands. 

4) Will the proposal require su:rface water wltb.drawals or 
diversions? Give general description, purpose, and 
approximate quantities if known. 

The water supply for the 300 Area is pwnped from the Colh bia 
River. The 324 Building closure activities would use relatif ely 
little of this overall withdrawal. The estimated amounts ar 
insignificant compared to normal daily water use in the 
300 Area. 

5) Does the proposal lie within a 100-year floodplain? If so, 
· note loca~on on Ute site p:lan. 

The 324 Building is not within the I 00-year or 500-year 
floodplain [Hanford Site National Environmental Policy A t 
(NEPA) Characterization, PNL-6415, Revision 16, 
September 2004). 

SEP A Checklist 
324 Building 
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TO BE COMPLETED BY APPLICANT 

1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 0 

6) Does the proposal involve any discharges of waste mat rials 
I . 

to surface waters? If so, describe the type of waste an 
anticipated volume of discharge. 

No. 

b. Ground 

l) WW ground water be withdrawn, or wllJ water be 
discharged to ground water? Give geoeral description, 
purpose, and approximate quantities if known. 

1f the 3 24 Building areas c.annot be clean closed in accord • ce 
with the closure plan, postclosure groundwater monitoring might 
be required. 

2) Describe waste material t:bat will be discharged into th 
ground from septic tanks or other sources, if any (for 
example: Domestlc sewage; industrial. containin~ the 
followln2 chemicals. .. ; agricultural; etc.). Describe the 
general size of the system, the number of such systems~he 
number _of houses to be siirved (if applicable), or the nu ber 
of animals oi humans the, system(s) are expected to se e. 

None. 

23 c. Water Run--0ff (including storm water) 

24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 

2005-09-01 

l) ~:~~::~~::1::;1:: 0:::::!~~~~~!;:: lt~:~:d:::;~j':i:s, 
if known). Where will th:ls water flow? Will this water flow 
jnto other waters? If so, describe. . 

The Hanford Facility receives only 15.2 to 17.8 centimeter of 
annual precipitation. Precipitation runs off the existing I 
buildings and seeps into th,~ soil on and near the buildings . This 
precipitation does not reach the groundwater or surface waters, 

2) Could waste materials enter ground or surface waters? lu 
so, generally describe. 

1 
Engineering controls during closure activities, such as usin dry 
decontamination methods, visually checking the liners for 
breaches before using decontamination solutions (and 
minimizing the use of liquid solutions), etc., will prevent 
dangerous waste materials from entering ground or surface 
waters. An waste materials would be contained. , 

SEP A Checklist 
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5 
6 
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TO BE COMJ>LETED BY APPLICANT 

d. Proposed measures to reduce or control surface, ground, d 
run-off water imp acts, if any; I 

Measures would include visually checking for breaches or crac 
and sealing any found (or containing solutions in a catch pan), 
before using decontamination solutions; and using dry 
decontamination methods and minimizing the use of liquids. 

4. Plants 

l O a. Check or circle the types of Vf~etation found on the site. 

11 [81 deciduous tree: alder, maple, aspen, other 
12 0 evergreen tree: fir, cedar, pine, other 
13 ~ shrubs 
14 12] grass 
15 0 pasture 
16 0 crop or grain 
17 D wet soil plants: cattail, buttercup, bulrush, skunk cabbage 
18 other 
19 0 water plants: water lily, eelgrass, milfoil, other 
20 0 other types of vegetation 
21 
22 The most common vegetation community in the 300 Area is 
23 sagebrush/cheatgrass or Sandbcrg's bluegrass. Native vegetatio m 
24 the immediate vicinity of the 324 Building has been eradicated. 
25 Vegetation consists primarily of cultivated ornamentals. 
26 
27 b. What kind and amount of veg:etation will be removed or 
28 altered? 

29 No vegetation would be removc:<l or altered during 324 Buildin 
JO TSD unit closure activities. 
31 
32 c. List threatened or endangered species known to be on or ne 
33 the site. 

34 The 300 Area, and the immediate vicinity of the 324 Building, is a 
35 previously disturbed, highly-industrialized area and is not cond~cive 
36 to habitat for any of the federal and state listed threatened and j 
37 endangered plant and animal species found on the Hanford FaciUty. 
38 Additional infonnation on species can be found in Hanford Sit 
39 National Environmental Policy Act (NEPA) Characterization, 
40 PNL-6415 (Revision 16, September2004). 
41 

2005-09-01 
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1 d. Proposed landscaping, use of .native plants; or other measu :es to 
2 preserve or enhance vegetation on the site, If any: 

3 None. 
4 
5 5. Animals 

6 
7 
8 

9 
JO 
11 
12 
l3 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 

33 
34 
35 

2005-09,0 I 

a. Indicate (by underlining) any birds and animals which bav 
been observed on or near the site or are known to be .on or J ear 
the site: I 
birds: Raptors (burrowing owls nd Swai s 's 
hawks) eagles, songbirds, 
animals: deer, elk, coyotes. rabbits, rodents. 

Additional information on animals can be found in Hanford Sil 
National Environmental Policy Act (NEPA) Characterization, 
PNL-6415 (Revision 16, September 2004). 

b. list any threatened or endan:~ered specie5 known to be on r 
near the site. 

One federal and state listed thrc:.atened or endangered species has 
been identified on the 1,517 square kilometer Hanford Site aloi g the 
Colwnbia River (the bald eagle;) and three in the Columbia Rivbr 
(steelhead, spring-nm Chinook salmon, and bull trout) . In add )tion, 
the state listed white pelican, sandhill crane, and ferruginous hawk 
also occur on or migrate through the Hanford Site. I 

c. Is the site part of a migration route? If so, expla.in. 

The Hanford Site is a part of the broad Pacific Flyway. Howe er, 
the 324 Building location is not known as a haven for migratoT 
birds. 

d. Proposed measures to preserve or enhance wildlife, if any: 

This proj ect contains no specific measures to preserve or cmha cc: 
wildlife. 

SEPA Checkl ist 
324 Building 
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TO BE COMPLETED BY APPLICANT 

2 
3 
4 

5 
6 
7 
8 
9 

10 

11 
12 . 
13 
14 
15 

16 
17 
18 

6. Energy and Natural Resources 

a. What kinds of energy ( electric., natural gas, oil, wood stove, 
solar) will be used to meet the: completed project's enertn1 ~eeds? 
Describe whether it will be used for heating, manufacturing, etc. 

Existing 300 Area utility soure(:s will include electricity used Jt the 
324 Building for heating and lighting the support structures and for 
perimeter lighting. 

· b. Would your project affect the potential use of solar energy y 
adjacent properties? If so, generally describe. 

No. 

c. What kinds of energy conservation reatures are includedi 
plans of this proposal? List oither proposed me:.asures to re uce 
or control energy impacts, if D,ny: 

None. Energy consumption is not anticipated to be significant or 
324 Building closure activities. 

19 7. Environmental Health 

20 a. Are there any environmental bealtb hazards, including ex sure 
21 to toxic chemicals, risk of fire and explosion, spill, or hazar ous 
22 waste that could occur as a rem1Jt of this proposal? If so, 
23 describe. 

24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 

2005 -09-01 

Possible environmental health hazards to personnel could arise from 
activities at the 324 Building aslmciated with exposure to 
radioactive, dangerous, and/or mixed waste. Environmental h 1th 
hazards could arise from inciderttal activities within the I 
324 Building and/or the 300 Area. A chemical spill. release, :fite, or 
explosion could occur only as a result of a simultaneous break1own 
in multiple barriers or a catastrophic natural forces event. 

1) Describe special emergency services that might be req, red. 

Hanford Site security, fire response, and ambulance servic1s are 
on ca11 at all times in the event of an onsite emergency. HJ nford 
Site emergency services pemonnel are trained specially to 
manage a variety of circumstance_s involving chemical an or 
mixed waste constituents and situations. 

SEPA Checklist 
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TO BE COMPLETED BY APPLICANT 

1 
2 

3 
4 

5 
6 
7 
8 
9 

10 
It 
12 
13 
14 
15 
16 
17 

18 
19 

20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 

33 
34 
35 
36 
37 8. 

2) Proposed measures to reduce or control environmental 
health hazards, If any: 

All personnel are trained to follow proper procedures duri[lg the 
closure operations to nunirnize potential exposure. The I 
324 Building has systems for ventilation, radiation monitoring, 
fire protection, and alarm capability. The heating, ventilafbn, 
and air conditioning system maintains a negative air press e in 
the 324 Building. 

Chemical and radiological safety hazards would be mitigatr by 
preventing direct contact with the residual chemical 
constituents; high-efficiency particular air filtration of al1 r• gas 
streams; and protective clothing, appropriate training, and 
respiratory protection used by onsite personnel as necessa . 
ALARA principles would be applied during closure activit les. 

b. Noise 

1) What type of noise exists in the area which may affect y nr 
project (for example: traffic, equipment, operation, o er)? 

While there is a minor amount of traffic, operation, and 
equipment noise in the vicinity, there would be minimal affel ct to 
personnel at the 324 Building. 

2) What types and Jeve~s oflloise would be created by or I 
associated with the project on a short-term or a loni:-terim 
basis (for example: traffic, construction, operation, oth r)? 
Indicate what hours nolsti would come from the site. 

, 3) 

Minor amounts of noise from traffic and equipment are exp cted 
during day shift hours for operations. 

Pro.posed measures to redluce or control noise impacts, •1 
any: 

In the unlikely event that Occupational Safety and Health 
Administration noise smndards would be exceeded, approp ·ate 
measures to protect persomtel would be employed. 

Land and Shoreline Use 

38 a. What is the current use of the site and adjacent properties? 

39 Currtmt use of the 324 Building site and adjacent properties is 
40 industriaVresearch . 

2005--09-01 
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TO BE COMPLETED BY APPLICANT 

1 
2 

3 
4 
5 
6 

7 
8 
9 

10 
l l 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 · 
24 
25 
26 
27 
28 
29 

b. Has the site been used for agriculture? If so, descrjbe. 

No portion of the 300 Area has been used for agricultural p 
since 1943. 

c. Describe any structures on the site. 

The 324 Building, located in the 300 Area, is a steel and reinfo ed 
concrete stru'cture. Numerous buildings surroW1d the 324 Buil 
as a result of the developed 300 Area. 

d, Will any structures be demolished? Ifso, what? 

No. The scope of the 324 REC closure plan is to remove the T . D 
unit components from the 324 Building (Tri-Party Agreement I 
Milestone M-89-00), but does not include ~uilding demolition. The 
closure plan activities (M-89-00) will be perfonned in parallel 'th 
the complete disposition/demolition of the 324 Building, which will 
be performed under Tri-Party Agreement Milestone M-094-03. The 
complete disposition/demolition of the 324 Building required by 
M--094-03 will be performed as a parallel project, which will be 
covered by CERCLA documentation. 

e. What ls the current zoning classillcatlon of the site? 

Does not apply. The site is loc~1ted on F.ederal lands and as sucn is 
not subject to the Growth Management Act {State of Washingtoh 
land use authority). However, for completeness, the Hanford Silte is 
currently included in the Benton County Comprehensive Plan 
(June 22, 1998) as the undesignated "Hanford Sub-Area". 

f. What is the current comprebe:nsive plan designation of the s 1 te? 

30 The Federal land management decision process has detennined 
31 through NEPA [Hanford Comprehensive Land-Use Plan 
32 Environmental Impact StatemeTII Record of Deci$ion (64 FR 61 • l 5, 
33 November 12, 1999)] that the 300 Area geographic area, which 
34 includes the 324 Building, is designated Industrial. 
35 
36 g. If applicable, what is the curr,ent shoreline master program 
37 designation of the site? 

38 Does not apply. 
39 

2005-09-01 
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TO BE COMPLETED BY APPUCANT 

1 b. Has any part of the sfte been.classified as an "environment ly 
2 sensitive" area? If so, specify,. 

3 No. 
4 
5 i. Approximately how many people would reside or work in t e 
6 completed project? 

7 Minimal staff would provide appropriate survei11ance and 
8 maintenance of the 324 Buildin,g area after closure in conjuncti n 
9 with the overall 300 Area surveillance and maintenance activiti s. 

10 
11 j. Approximately how many peciple would the completed proj ct 
12 displace? 

13 None. 
14 
15 k. Proposed measures to avoid or reduce displacement impact if 
16 any: 

17 Does not apply. 
18 
19 I. Proposed measures to ensure the proposal ts compatible wi 
20 existing and projected land u:1es and plans, If any: 

21 Does not apply (refer to Section B.8.f.). 
22 
23 9. Housing 

I 
24 a. Approximately how many units would be 'provided,)! any? 
25 Indicate whether high, middle, or low-income housing. 

26 None. 
27 
28 b. Approximately how many un.lts., if any, would be eliminate ? 
29 Indicate whether high, middle, or low-Income housing. 

30 None. 
31 
32 c. Proposed measures to reduct: or control housing impacts, l any : 

33 Does not apply. 
34 

2005-09-0l 
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TO BE COMPLETED BY APPLICANT 

1 O. Aesthetics 

2 a. What Is the tallest height of a y proposed structure(s)t not 
3 including antennas; what ts the principal exterior buJlding 
4 material(s) proposed? 

5 
6 

7 
8 
9 

10 

11 
12 
13 
14 

15 
16 
17 11. 

18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
29 
30 
31 

32 
33 

2005-09-0 \ 

No new structures arc being proposed. The unit is located in an 
existing building, which is ~pprnximately is approximately 
14 meters tall. 

b. What views In the immediate ·vicinity would be altered or 
obstructed? 

None. 

c. Proposed measures to reduce or control aesthetic impacts, I 
any: 

None. 

Light and Glare I 
a. What type of light or glare will the proposal produce? lt 

time of day would It mainly o-ccur? 

None. 

b.. Could light or glare from the finished project be a safety h ard 
or interfere with views? · 

No. 

c. What existing ofT-slte soarces of light or glare may affect y~~l" 
proposal? 

None. 

d. Proposed measures to redu~e or control light and glare impacts, 
if any: 

None. 
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3 

4 

5 
6 
7 

8 
9 

10 
l1 
12 

13 
14 
15 

16 
l7 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 

TO BE COMPLETED BY APPLICANT 

12. Recreation 

a. What designated and informal recreational opportunities ar in 
the immediate vicinity? ' 

None. 

b, Would the proposed project displace any existing recreation 
uses? If ,o, describe. 

No. I 
c. Proposed measures to reduce or.-control impacts on recreation, 

including recreation opportunities to be provided by the pro ect 
or applicant, if any? 

None. 

13. Historic and Cultural Preservation 

a. Are there any pbces or objech listed on, or proposed for, I 
national, state, or local preservation registers known to be or or . 
next to the site? If so, generally descrlbe. I · 
No places or objects listed on, or proposed for, national, state, or 
local preservation registers arc known to be on or next to the 
324 Building. The 324 Building is listed in the Programmatic 
Agreement arnon~ the U.S. Department of Energy Richland 
Operations Office, the Advisory Council on Historic Preservation, 
and the Washington State Historic Preservation Office for the I 
Maintenance, Deactivation, Al teration, and Demolition of the Built 
Environment on the Hanford Site {Programmatic Agi:eement, I 
DOE/RL-96-77, Rev. 0). The 3.24 Building is eligible for inclusion 
in the National Register of Historic Places under criterion A as a 
contributing property within the Hanford Site Manhattan Project and 
Coid War Era Historic District with no individual documentatioh 
required as stipulated in Appendix C, Table 3, of the Prograrnm~tic 
Agreement. A final walkthrough of the 324 Building will be j 

conducted by staff of the Hanford Cultural Resources Laborat 
before closure activities are completed. 

b. Generally describe any landm.arks or evidence of historic, 
archaeological, scientific, or cultural importance known to 
or next to the site. 

There are no ~own archaeological, historical, or Native Ameri • an 
religious sites in the 324 Building area. 

2005,09-0 1 
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3 
4 
5 

6 
7 
8 

9 
10 
11 
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 

24 
25 
26 
27 

28 
29 
30 
31 
32 

33 
34 
35 
36 

37 
38 

TO BE COMPLETED BY APPLICANT 

c, Proposed measures to reduce or control impacts, if any: 

None. 

14. Transportation 

a. Identify public streets and higl~ways serving the site, and 
describe proposed access to th,e existing str~t system. Show on 
site plans, if any. 

Does not apply. 

b. Is site currently served by public transit? If not, what is the 
approximate distance to the nuarest transit stop? 

No, The distance to the nearest public transit stop is approximately 
5 kilometers, located at Washington State University Tri-Cities. I 

c. How many parking spaces would the completed project have? 
How many would the project eliminate? I 

Not applicable. 

d. Wm the propow require any new roads or streets, or I 
improvements to existing roadls or streets, not including 
drlvew_ays? If so, generally describe (indicate whether public or 
private). · I 

No. 

e. W111 the prnject use (or occur io the immediate vicinity of) 
water, rail, or air transportation? [f so, generally describe. 

No. I 

f. How many vehicular trips per day wouM be generated by tbl 
completed project? If known, indicate when peak volumes 
would occur. 

No additional vehicular traffic will be required. 

g. Proposed measures to reduce or control transportation imp cts, 
ff any: 

None. 

2005-09-01 
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TO BE COMPLETED BY APPLICANT 

15, Public Services 

2 a. Would the project result in an increased need for public se ices 
3 (for examp1e: fire protection, police protection, health car 
4 schools, other)? If so, generally describe. 

5 
6 

7 
8 

9 
10 
11 

12 
13 
14 

15 
16 
17 
18 
19 
20 
21 

22 
23 

No. 

b. Proposed m~sures to reduce or control direct Impacts on ~ublic 
services, if any: 

Does not apply. 

16. Utilities 

a. Circle utilities currently available at the site: electricity, narral 
gas, water, refuse service, telupbone, sanitary sewer, septic 
system, other: 

Electricity, non-potable water, potable water, Local Area Netwlrk 
(LAN), refuse service, telephone, and a sanitary sewer system I e 
available at the 324 Building. · 

b. Describe the utilities that are proposed for the project, the tillty 
providing the service, and thE! general construction actJvltie~ on 
the site or In the immediate vicinity which might be needed. 

Existing utilities at the 324 Building would be used to support ! e 
closure activities. I 

I 

I 

2005 -09-01 
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3 The above answers are true and complete to the best ofmy knowledge. understand that the lead agency 
4 is relying on them to make its decision. 
5 
6 
7 
8 
9 

10 Keith A. Klein. Manager 
11 U.S. Department of Energy 
12 Richland Operations Office 

13 
14 
15 
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Comment 
Number 

1. 

2. 

Draft Not.ice of Deficiency (NOD) l~ 

324 Building Radiochemical Engineering Cells, ~igh-Level Vault, 
Low-Level Vault, and Associated Areas Clpsure Plan 

DOE/RL-96-73, Revision 2, submitted May 11, 2005 
Prepared by J. Wallace, June 200$ 

Comment 

Chapter 1 I 
For clarification, In evaluatlng the Janu.1ry 2004 revision 1A ol the closure Alan application a deficiency was 
documented and communicated tn the Notice of Deficiency (NOD) Commehts Response Table for the 324 Building 
Radiochemical Engineering Cells, High-Level Vault, low-level Vault, and 4ssoclated Areas Closure Plan, 
DOE/RL-96-73, Rev 1A (renumbered a:; formal Revision 2 per comment NIDO no. 1) including Comment Resolutions 
March 09, 2005 was enclosed with the May 11, 2005 submittal of 324 Bulldlng Radiochemical Engineering Cells , 
High-Level Vault, low-Level Vault, and Associated Areas Closure Plan. · 

New information not presented in the January 29, 2004 closu_re plan application was Inserted Into 1he revised closure 
plan application submitted May 11, 200:5. The May 2005 application was t9 have been revised In accordance with 
the Notice of Deficiency (NOD) Table and agreements reached during NOD workshops. The new information 
changed conditions outside the scope of revision and were changed withof informing or receiving concurrence from 
Ecology. I . 
The text was changed after submitting what should have been a true, accuriate and complete application dated 
January 29, 2004. The revision of text 1,ccurred without approval or notification of the Washington Stale Department 
of Ecology. The only changes to the clos·ure plan should have refiecied 1hdsa documented in the NOD Comment 
Response Table. See Figure 6-2 Clos re Process Flowchart of the Hanford Federal Facility Agreement and Consent 
Order. I 
In an effort to avoid multiple Notice or Deficiency cycles In revision of U,e 324 closure plan Ecology provided concise 
direction in a December 18, 2002 corre,,pondence and then held multiple + rkshops with the permlttee. The 
workshops allowed Ecology and the regulated party to discuss and develop eppropriate responses to comments as 
well as closure plan text. After conducting an extended and resource intense workshop cycle Ecology discovered 
that further changes were made withou( prior notification of Ecology. i 
Comment resolution: Per discussions with Ecology and RL at July/August 005 workshop meetings, wording is being 
revised as appropriate for submlttal of Ftev1sion 3 of the closure plan to Eco ogy. Wording changes from the 
July/August 2005 workshop meetings have been provided In redll ne/slrikeo t format and are Incorporated into the 
resolutions In this NOD table. 

Comment resolution status: Closed effi!ctlve 8/31105. 
Newfy inserted closure plan text ls Inconsistent with Table 6-1, Revision 2 as well as Ecology guidance to the US 
DOE. Table 6-1 was developed by Ecology revising Table 6-1 contained lnl revision 1 of the closure plan in a 
December 18, 2002, letter to Department Of Energy Director, Joel Hebdon rom Fredrick Bond, Project Manager. 
Ecology's Intent was to provide clear direction to revise the text of the closu e plan to be consistent with standards 
and actions specified in the revised Table 6-1 . 

Excerpt from Table 6-1 Addressing Soll/Gr9undwater. 
Ciosure Performance Standards and Activities for Areas Undergoing Closure. 

I 
Area Components Closure Performance Closure Adtlvlties 

Standard I 
Soil/ Potentially • Localized soll • Potentially contaminated son wilt I , 
Ground• contaminated soil contamination (If be character1ze<1 to define nature 
water any) will be removed and e1tent of contamination. 

to clean closure • Localifed contamination will be 
standards. removed and disposed of as 

• Wide-spread soil mixed waste. 
contamination will be • For wi e-spread contamination, a 
coordinated with the contaminant or concern list will be 
soil and ground develqped so that future CERCLA 
remec!iation planned lnvestigation and cleanup actions 

~o~aeb~:~~ can 1 coord inated. 

• Detailed description of the closure actions and activitie.a are Included in Chapter 7.0. 
• Closure of components will be achieved through removal. Removal of ariy dangerous wastes or dangerous 
constituents durina cartlal or final closure will be handled In accordance witin aoolicable reoulrements of · 
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3. 

4. 

5. 

6. 

WAC 173-303. 

Comment resolution: Per discussions with Ecology and RL at July/August 2005 workshop meetings, Table 6-1 has 
been modified as appropriate for submittal of Revision 3 of the closure plan to Ecology. The sell/groundwater 
sections of Table 6-1 has been revlsed to be as follows: 

Area 

Soll/ 
Ground
water 

Components 

PotenUally 
contaminated soil 

Closure Performance 
Sta,1dard 
• Localized soil 

contamination 
removal. 

Comment resolution status: Closed effe,::tive 8/31 /05. 

Closure Ac tlvitles 

• Remo' e soil to a depth of 0.5 m 
under e TSO unit footprinL 

Certification Statement in the front of thu document The certification slaterj,ent is not compliant with the Dangerous 
Waste Regulations requirements for doc:ument3 to be certified in accordanda With WAC 173-303-810(13) 
Certlflcatlon. (a) Except as provided in (b) of this subsection, any person signing the documents required under (a) 
or (b) of subsection (12) of th is section rnust make lhe following certiftcatio : 

"I certify under penalty or law that this d<>cument and all attachments were prepared under my direction or 
supervision in accordance wtth a system designed to assure that Qualified i :rsonnel properly gather and evaluate 
the Information submitted. Based on my Inquiry of the p1:1rson or persons w, I" manage the system, or those persons 
directly responsible for gathering the Information, the information submitted is, to the best of my knowledge and 
bellef, true, accurate, and complete. I aro aware that there are significant ~naltles for submitting false information, 
including the poss ibility of fine and Imprisonment fc:x knowing violatlons.' I 
In addition, all closure activities must be conducted and certified In accorda~ce with the approved closure plan as 
stated in the December 1 B, 2002, letter to Department Of Energy Director, 'loel Hebdon. from Fredrick Bond, Project 
Manager. Please replace statement with the certlflcatlon language provided. 

Comment resolution: To be developed. 

Comment reeolution status: Review in oroaress 
The statement 'including regulatory approvals of close out documentation' ~urs throughout document; pages 1-6, 
1-8, ... , The statements do not specify the approving entity. However in section 6.1 more appropriate and preferred 
language is used • ... and including obta;n;ng EPA and/or Ecology approval the appropriate project closeout 
documents .. :. 
Please insert "obtaining· between 'Including' and ' regulatory· !nto the less c !ear statements throughout the 
application. 

Comment resolution; The word "obta ining• has been Inserted as requested by the comment 

Comment resolution status: Closed effective B/31/05. 
Section 2.4. The Securi ty Information secllon 2.4 describes the requirements as current as of March 1998. Please 
verify that this Information is current as of March 2005 and insert the date of the application revision. This comment 
was not made in review of the original plan because it was outside the scop1e of revision. However the document 
should contain current informatlon when It is Issued. 

Comment resolution; Change date to M:,rch 2005 per comment in submittal of Revision 3 of the closure plan to 
Ecology. 

Comment resolution status: Closed effective 6/31/05. 
Throughout the document detail was removed from figures making them I~ useful, Due to security reasons It may 
be appropriate to remove the detail however II is inappropriate to do this wll~oul communicating the changes. In 
addition the quality of the photograph cc1ples are so poor they are virtually useless. For example figures 2-8, 2-11 , 
2-12, and 2·13. Ecology requests clarification of why detail was removed frpm the document Please provide actual 
photographs and detailed figures ra'ther than copies for official use only. T~is comment was not mads In review or 
the original plan because the modified figures were not provided In tl'le appl cation for revision. 

Comment resolution: Per discussions with Ecology and RL at July/August 2pos workshop meetings, figures have 
been reviewed as necessary. Photographs have been located and are belrig inserted to make new figures for 
figures 2..S, 2-11, 2-12, and 2-13, and wil l be Included in the submittal of Ref ision 3 of the closure plan to Ecology. 

Comment resolution status: Closed effective 8/31/05. I 

2 
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7. 

8. 

Page 6-2 con1alns a sentence stating 1hat EPA will approve any CERCLA activities. This Is an accurate staternent 
but for clarfficatlon, closure activities, including those per1ormed in conjun< tion with CERCLA actlVlties v.ill be 
approved by Ecology. This point of cl.irification would be appropriate fort 1e application. EC-Ology must oversee 
closure activities In order to approve the closure certification that actions ~re conducted In accordance with the 
approved dosure plan. This responsibility Is not deferrable to CERCLA. 

Comment resolution : Insert sentence c1t end of the subject comment sentence paragraph stating "Clowre ac6vities, 
Including those perfom,ed in conjuncti()n with CERCLA activities will be ai proved by Ecology." Include in submittal 
of Revision 3 of the closure plan to Ecology. I 
Comment resolution status: Closed effective 8/31/05. . 
Section 6.2.5 addresses the closure s1retegy for the under1ylng soils and groundwater. The May 2005 version of this 
section contains text that was not submitted or discussed In what should ~rve been true, accurate and complete 
application dated January 29, 2004. The ahanges to the text occurred w111out approval or notification of the 
Washington State Department of Ecology. The onty changes to the closurp plan should have reflected those 
documented In the NOD Response Tallie. See Figure 6-2 Closure Proce Flowchart of the Hanford Federal Facility 
Agreement and Consent Order. 

In an effort to avoid multiple NOD cycles in revislon of the 324 closure pt~ Ecology provided concise dlreciJon in a 
December 18, 2002 correspondence a1,d then held multiple workshops witp the permittee. The workshops allowed 
Ecology and the regulated party to discuss and develop appropriate responses to comments as well as closure plan 
text After conducting such an extended and resource intensive workshop cycle Ecology is very disappointed that 
further changes were made without informing Ecology. 

The following Is the text modifications presented and agreed to by Ecology through the wor,,;shop process. The 
changes are highlighted. Nola the clean closure standards text was not modified: 

'6.2.5 Underlying Solis and Groundwater 

The closure strategy for the soils and/or groundwater potentially contaminated with dangerous wastes from TSO 

operations is provided in Figure S-5. n,e following closure activities will be performed to close the unit with respect 

• to soils and groundwater: 

• Prepare a sampling and snaly:;is plan for soil sampling for Ecoloij~ approval_. Submit sampling plan to 
Ecology 160 days prior to planned Implementation of sampling to ~now for Ecology review and approval 
prior in advance of sampling. Soil sampling requirement$ are adchssed In secilon 7.5.2. 

• Clean closure stan9ards for soil are the numeric cleanup levels ca\culated using the residential exposure 
assumptions according to the Model Toxics Control Act (MTCA) Method B (WAC 173-340). Where no 
cleanup va lues can be calculated using MTCA Method 8, the values In the MTCA Method A table can be 
used, as appropriate. 

• If no dangerous waste Is found above MTCA levels, the area can ~e closed with respect to the closure of 
this unit. If dangerous waste Is tdentlfied above the standard, the following actions will be taken. 

If concentrations or conditions warrant an Interim measu e for soil removal, an Interim Measures 
Plan will be preparecl and submitted to ecology for the removal. 

- If an interim measurn Is nol warranted, soil investigations and remediation will be scheduled and 
coordinated with the CERCLA operable unit, identifying the contaminants of concern, cleanup 
levels and specifying RCRA as an ARAR. (Note: The current 300-FF-2 operable unit remediation 
strategy Is to use industrial cleanup standards [MTCA Method C] consistent with the 300-FF-1 
Final Record of Deci-sion.}' \ 

Revision O, revision 1, and the January :29, 2004 appllcatlon revision 1A of th\ e 324 closure plan submitted contained 
the following bulleted text in section 6.5 ot the closure plan; 

"Clean closure staooards for soU are the numeric cleanup levels calculated ~sing the residential exposure 
assumptions according to the Model Toxics Control Act (MTCA) Method B (WAC 173-340). 'Nhere no deanup 
values can be ca lculated using MTCA Method B, the valuss in the MTCA MJthod A table can be used, as 
appropriate. The second bullet stated If no dangerous waste is found abovelMTCA cleanup levels .. .' . 

The redflne/strikeout version of the text Ecology was provided for resolution pf the NOO associated with section 6.5 
and subsequently approved consisted of replacing the nrsl two bullets in sedion ~-5 with one bullet that read; 

3 
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"Prepare a sampling and analysis plan for soil sampling for Ecology apprc val, Submit sampling plan to Ecology 1 BO 
days prior to planned implementation of sampling lo al low for Ecology rev ew and approval prior in advance of 
sampli ng. Soll sampHng requirements are addressed in section 7.5.2." N~ changes were proposed for the rest of 
this section. · 

However when the draft application wi1s submitted May 11 , 2005 to prepa e for Issuance other portions of section.6.5 
were modified. In. addition, to !he agreed to changes to the text, the bullet presenting clean closure standards was 
deleted and the acronym "MTCA" was replaced "land use cleanup" ln the ast bullet. 

Please revise text to use approved text presented originally In Revision o, 1, 1A, and the wori<shops as presented 
above. 

Comment resolution: Per discussions with Ecology and RL at July/Augus~2005 workshop meetings, the closure 
strategy consists of removal of the TSD unit components end removal of sou to a depth of 0.5 meter under the TSO 
unit footprint. as addressed in the closure plan. Pre-existing soil contamin~tion deeper than 0.5 meters below ground 
surface and groundwater contamination will be addresseo through 300 Area CERCLA response actions. 
Accordingly, Section 5 Is being revised as appropriate for submittal of Revrbron 3 of the closure plan to Ecology. 
Based on the July/August 2005 workshop meetings, Sections 5.0, 5.1, 5.4) and Section 6.2.5 have been reworded to 
read as follows : 

5.0 GROUNDWATER MONITORJNG 

Closure of the 324 Building TSO unit will include removal of the.REC unit components (Tablt 2-1) and removal of 
soil to a depth of0.5 meter (m) below tho TSD unit footprint. Closure surveillance and maintenance of the 
3 24 Building will be required as addro;sed in Chapter 8.0. Groundwater monitoring and reporting will be includeo 
as part of the 300-FF-S operable unit (OU). 

5.1 BACKGROUND I . 
Information on the groundwater monitoring for the Hanford Site is provided in annual reports ( e.g., PNNL-11470). 
The geolo~c and bydrogeologic infomiation provided in this chapter is summarized from the PNNL report. 

The geology and hydrogeology of the 300 Area is weU characterized and ~ e groundwater is monitored through an 
extensive well network col1~ting data -to.meet the requirements ofthe RCRA, CERCLA, and Atomic Energy Act 
Groundwater monitoring is conducted by DOE-RL and its contractor. In aFrdance with the Tri-Party Agreemen~ 
groundwater in the 300 Area is included in the 300-FF-5 OU and is being mvestigated as part of the CERCLA 
Remedial Investigation/Feasibility Study process. The only constituents d~ed in the groundwater beneath the 
324 Building in levels greater than the proposed interim drinking water standards are uranium and sometimes 
strontiwn-90. The 300-FF-5 OU consists of the aquifers beneath the 300-~-0I and 300-FF-2 source OU and is 
bounded by the Columbia River on the east (Figure 5-l). I 

Groundwater for the 324 Building is addressed in the 300-FF-5 groundwaJ r OU (Figure 5-1). A combined Record 
ofDecision was issued in July 1996 for the 300-FF-1 OU (final) and th~ 3q>-FF-5 OU (interim). Actual or 
threatened releases from the 300-FF-2 OU waste sites to the groundwater a~e addressed in a future Record of 
Decision and will include coordination between CERCLA and RCRA (DOE/RL-89-14, DOE.RL-93-21, 
DOE/RL-94-85). 

5.4 CONCLUSION 

There are soil and groundwater contamination from past-practic.e activities 1F the vicinity of the 324 Building (e.g., 
the 618-6 Burial Ground). Past-practi~ activities have contributed to con~ination throughout the Hanford Site. 
Because of overlapping authorities, tbe TPA requires coordination by regul,tory authorities. Specifically, in cases 
where TSD unit components are located within an existing operable unit to f e remediated pursuant lo either · 
CERCLA or RCRA corrective action, integration is to be accomplished through coordination of some or all aspects 
of closure as might be appropriate. 

It is recommended to coordinate ·cleanup ofany contaminated soil and grout dwater as a result of the TSD activities 
in this closure plan with the TPA past-practice process because: (I) integrati~n of cleanup is required by the TPA to 
prevent duplication of work and to economically and effectively address co~tmnination, (2) applicable standards 
would not be circumvented by coordination, _(3) Ecology would not lose su~ ority over coordination, (4} protection 
of human hi::a lth and the environmeot would not be jeopardized.by <.o0rdination, (5) the approach is legally 
defensible, and (6) there is no evidence of and limited potential for soil or iu1pundwater coatamination from TSD 
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activities at the 324 Building. This coordination of cleanup activities is described in Chapter 7.0, Section 7 .5 and 
Cha~ter 8.0, Section 8 .. 3. . . I 
Section 6.3 .1 of the Tr1~Party Agree~ent states, "Any demonstration for 11e~ closure of a disposal unit, or selected 
treatment or storage umts as determmcd by the lead regulatory agency, m~st mclude documentation that 
groundwa1er and soils have not been adversely impacted by that TSD grorptunit. as described in WAC 
l 73·303-645 (Ecology, et al. , 1996).• The 324 Building housed mixed wr5tc in the REC, Jil, V, and LLV; however, 
it is believed that none of this dangerous waste escaped the 324 Building 'I° reach the soil or groundwater. If 
closure of the soil and groundwater caonot be accomplished as described fn Chapter 7 .0, surYei!lance and 
maintenance requirements will be established (as described in Chapter 8.() prior to coordination of final cleanup 
with the TPA past-practice operable unit. 

6.2.S Underlying Soils and Groundwater 

Soil and groundwater contamination existed prior to the operations of the 324 Building TSD unit. 
Closure activities for the 324 Building TSD unit will include remoi.al of soil to a depth of 0.5 m under 
the TSD unit footprint. The pre-existing soil and groundwater rem cliation will be addresse<l through 
300 Area CERCLA soil remediation activities. 

Sections 6.0 through 6.2.4.5 have been reworded to read as follows: 

6.0 CLOSURE STRATEGY AND PERFORMANCE STANDARDS 

This chapter discusses the closure stra1egy and performance standards tha~ will be used to close the 324 REC 
HLV/LLV. ' I 
As addressed in Section l .3.2, Milesto:ne M-094-03 requires complete di~sition of the 324 Building, and the 
closure strategy and closure perfonnance standard has changed to "remov:)J" of the mixed w&ste unit components 
instead of cleaning to meet the Debris ·Rule "clean debris surface" standard for clean closure. All dangerous and/or 
mixed waste materials generated durin:g closure activities will be manage~ in accordance with WAC 173-303-
610(5). Removal of any dangerous wastes or dangerous constituents during closure activities will be bandied in 
accordance with all applicable requirernents of WAC 173-303. Because o~ the complexity and significant 
radiological contamination of the 324 Building closure unit, closure actio~s will be closely integrated with ·the 
overall facility deactivation and disposition activities. This integration prfess is described in Chapter 1.0, 

· Section U . The approach illustrated in Chapter 7.0 provides a mcchanisn;i for quickly and efficiently addressing 
issues as they arise during the implemc:otation of closure activities, to minimize the overall impact to the closure 
schedule. This approach to contingency planning may lead to amending ~e closure plan and is discussed in greater 
demi! in Chapter 7.0, Section 7.8 . This approach provides a proactive method for identifying, evaluating, and acting 
on necessary changes that could affect closure activities. Such changes coptd occur, based on changing site 
conditions that affect personnel protection and safety, nuclear safety, wast1 generation rates, and/or technology 
limitations or advances. These changing site conditions will become appa :em as work progresses and individual 
closure actions are accomplished. 

6.1 CLOSURE STRATEGY 

Closure actions described in the following sections will involve the storag~, and treatment of dangerous waste during 
the waste removal and decontamination steps. After the areas within 1he 324 Building have been closed, these areas 
will no longer be used for treatment and storage of dangerous waste. Howher, these areas may be used as 
necessary to support deactivation activities. These potential future uses cor1 

ld include nondangerous waste activities 
and generatDr status dangerous waste activities. 

After final building disposition, the appearance of the land where the 324 Building is located will be; consistent with · 
the appearance and future use of the su:rrounding·land areas. Milestone Mi 094-03 (addressed in Chapter 1, 
Section 1.3.2) requires the complete dfoposition of the 324 Building. F~turie land use decisions will be considered 
during the 324 Building deconunissioningprocess. Toe final disposition J the building and the appearance and use 
of the land areas will be integrated with the surrounding 300 Area. 

The closure performance standards and closure activities for ea.ch of the cl sure areas and components are described 
in the following sections. Table 6-1 pr-ovides a summary of these standar and actions for each tlosure area. 
Table 6-1 reflects the effect of Milestone M-094-03, which requires the co¢iplete disoosition of the 124 Buildinll: 

5 
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and has consequently changed the closure strategy and closure perfonnan e standard to "removal" of the mixed 
waste unit components instead of cleaning 10 meet the Debris Rule "cleanidebris surface" standard. All dangerous 
and/or mixed waste materials generated during closure activities will be managed in accordance with WAC 173• 
303·610(5). Removal of any dangerous wastes or dangerous constituents ~uring closure acti-vities will be handled 
in accordance with all applicable requirements of WAC 173-303. The clorure actions are dCJJicted in the closure . 
strategy flow diagrams (Figure 6-1 through Figure 6-3), Figure 6-1 provi~es the closure strategy for the areas in 
which nonpermitted TSD operations occurred Figure 6-2 provides the cl1sure strategy for the piping systmis 
associated with the TSD operations and the support areas. 

Clean closure will be achieved by removal of the TSD portions of the 324 Building, as descrilxd in this closure 
plan, However where clean closure is not possible, closure surveillance a2d maintenance activities will be 
implemented according to Chapter 8.0 of this closure plan. Completion o~ facility disposition is defined by TP A 
Change Number M-094-01-01 as the completiQn of deactivation, decontamination, and decommissioning (including 
demolition), and including obtaining EPA and/or Ecology approval of the: ~ppropriatc projc:ct closeout documents, 
Surveillance and maintenance will be performed as required to maintain s¥ e operations during facility deaclivation 
and removal per Chapter 8.0. The portions of the 324 Building comprising tbc: closure unit include the REC 
(B-Cell, D-Cell, airlock, pipe trench, cl!!l cubicles, and pass-through portsj; HL V and tanks; LL V and tanks; piping; 
and associated building areas (HL V sample room, EDL-146, truck lock; cf k handling area, galleries, and 
Room 18). .I • 
Future actions for building areas outside the cloSlll'e unit boundary (as defiped in Chaptor 2.0) or wi1hin the 
boucdary (with respect to contamination that was not a result of use of th* areas for treatment or storage of 
dangerous waste) are outside the scope of this closure plan and will be pe~ormed as part of the building 
deactivation end disposition process. Components which meet the cl0&ure requirements but may have residual 
radiological contamination (e.g., liners, embedded piping, structw'es, etc.) ill be fonnaily dispositioned during 
building deactivation and final building removal. All dangerous and/or mixed/waste materials generated during 
closure activities will be managed in accordance with WAC 173-303-61 O(~). Removal of any dangerous wastes or 
dangerous constituents during partial or final closure will be handled in a~rdance with applicable requirements of 
WAC !73-303. 

After the waste inventory and equipment are removed, closure of the REC, HL V and LL V, piping, and associated 
areas will be accomplished by removal activities integrated with facility di sition activities as outlined in the 
closure plan. I 
The closure of this unit will be completed by removing the liners, tanks, ancl piping that contained or baodled the 
dangerous waste contanunants address1:d in this closure plan, Closure activities will include removal of soil ro a 
depth of 0.5 m under the TSO uni1 footprint. Closure activities are not to bf compromised or ofuc:rwise 
circumvented due to integration with other remedial activities. All noncompliances or deviations from actions 
specified in the Closure :Plan are to be reported to Ecology. Applicable or ~

1 
levant and appropriate requirements 

will be developed for TSO closure acth,ities conducted in conjunction with CERCLA remedial actions, and are 
subject to review and approval by Ecology. Any CERCLA actions arc sub ect to review and approval by EPA. 
Closure acti vities including those performed in conjunction with CERCLA activities will be approved by Ecology. 

This chapter discusses the strategy for c:losure of the 324 RECJHL V. How ver, if a change in strategy occurs 
before closure is completed and is agrec:d to and approved by Ecology, th: Josure plan will be revised and the new 
strategy will be employed and documeoted as described in Chapter 7.0, Section 7 .8. 

6.Z CLOSURE PERFORMANCE STANDARDS 

Closure, as provided for in this plan, will be conducted in accordance with AC l 73-303-610. For all structures, 
equipment, bases, liners, etc,, clean cloi,ure standards are set by Ecology o a case-by-case basis in accordance with 
the closure performance standards of WAC J 73-303-610(2) and in a mann that minimizes or eliminates 
postclosurc escape of dangerous waste 1::onstituents. Closure performance :fumdards require the ownc:r or operator 
to close the building in a manner that: minimizes the need for further mainl ~nancc; controls, minimizes, or 
eliminates (to the extent necessary to protect human health and the enviro:rent) postclosure escape of dangerous 
waste, dangerous constituents, I ~hate, contaminated run-off, or dangero _ 1 waste decomposition products to the 
ground, surface water, groun r, or the atmosphere; and return the land io the appearance an<l use of 
surrounding land areas to th egree possible given the nature of tho previous dangerous waste activity. Closure 
erformance staodards for the actions ro sed for each of the areas and cob nents identified in 1he closure 
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boundary arc provided in the succeeding sections. 

The closure standards will be "removal" for cell liners and concrete. The closure of this unit will be compleled by 
removing the liners, tanks, and piping components that contained and/or ~andled the dangerous waste contaminants 
addressed in this closure plan. All dangerous and/or mixed-waste materials generated during closure activities will 
be managed in accordance with WAC I 73-303-610(5), Removal of any ! angaous wastes or dangerous 
constituents during partial or final closure will be handled in accordance llith applicable requirements of 
WAC 173-303. . 

Closure performance standanls for various components are discussed in ~1e following sections. 

6.2.J Radlochemiclll Engineering o~ns 

The closure strategy for the REC Cells is provided in a logic flow dia~ (Figure 6-1), Removal activities may 
include alternative methologies (e.g., grouting and removal of monolithic \structures). The sequence of activities . 
may be worked in sequence different than presented in the following . 

6.2.1.1 A-Cell 

A-Cell was not used for TSO activities; therefore, there are no specific clc sure activities required. However, piping 
between B-Ce11 and the HL V tanks par.ses under A-Cell in a crawl space I d piping will be removed or isolated as 
described in Section 6.2.3. 

6.2.1.2 B-Cell 

Components requiring closµre within I~ll include the cell contents (excess equipment, debris, and dispersibles), 
liner, and concrete. Removal of any dangerous wastes or dangerous constituents during partial or final closure will 
be handled in accordance with applicable requirements ofW AC 173-303. 

• 

• 

• 

• 

• 

All dangerous and mixed waste inventory will be removed, · I · 
All in-cell excess equipment was l'emoved, designated, and disposed as part of Tri-Party Agreement Milestone 
M-89-02. 

Piping will be removed to achieve closure. Removal of any dangerous wastes or dangerous constituents during 
partial or final closure will be handled in accordance with applicable requirements of WAC 173-303' 

The liner and concrete will be removed · I 
The closure of this unit will be completed by removing the liners, tan'i:s, and piping that contained and/or 
handled the dangerous waste cont.minants a<ldressed in this closure pan. Closure activities will include 
removal of soil to a depth of 0.5 m under the TSD unit footprint. 

6.2.J .3 C-Cell 

C-Cell was not used for the TSD activhiesi therefore there are no specific closure activities required. 

6.2.1.4 D-Cell 

General closure activities for the REC D-Cell will be as follows: 

• 

• 

• 

Remove, designate, and dispose of all HL V clean-out equipment, associated utilities, and residual waste (after 
the equipment aod materials are no longer being used to support the cli sure and deactivation activities). 

Remove liner and concrete. Removal of any dangerous wastes or dan!erous constituents during partial or final 
closure will be handled in accordance with applicable requirements of WAC 173-303. 

Piping will be removed to achieve closure. Removal of any dangeroU! wastes or dangerous constituents during 
partial or final closure will be handled in accordance with applicable r ~uirements of WAC 173-303, 
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6.l.1.5 Airlock 

The closure component for the airlock is the dangerous waste piping. Da rigerous waste piping will be closed by 
performing removal of the piping, 

6.2.1.6 Pipe Trench 

Components requirjng closure: within the pipe trench inc.Jude the piping ii the treoch, any potentially mixed waste 
debris in the trench, and the concrete. The: following closure activities m lSt be performed to close the pipe trench. 

• All dc:bris and sludge will be rem(}ved, designatc:d and disposed, 

• Piping will be removed to achieve closure. Removal of wiy dangerous wastes or dangerous constituents during 
partial or final closure will be handled in accordance with applicable requirements of WAC 173-303. 

6.2.1. 7 Other Radiochemical Enginuering Cell Components 

Piping will be removed to achieve clos,ure. Removal of any dangerous wist.es or dangerous constituents during 
partial or final closure will be handled in accordance with applicable requiremcntB of WAC 173-3 03. 

6.2.2 High-Level Vault and Low-Level Vault · I 
The tanks within the HL V and LL V will be removed and disposed, and the vault liners will be removed. Because 
of the high-radiation levels usociated with the tanks, alternative removal lnetbods and/or closure actiOD$ may be 
required. Chapter 7.0 provides a process for contingency planning that will be used to deal with changing 
conditions as they develop. The closure of this unit will be completed by removing the liners, tanks, and piping tbat 
contained and/or bandied the dangerous waste contaminants addressed in tbis closure plan. 

The HL V tanks will be removed. The: LLY and tanks may remain opcrati?,na~ as necessary, to rrupport closure 
deactivation activities, and then will be removed and disposed to achieve closure, consistent witn the closure 
strategy for the HL V and LLV in Figure 6-l. The vault liners will be rc:movcd. 

6.2.2.1 High-Level Vaalt 

Components requiring closure within 01e HL V include the vault contents (tanks, ancillary equipment, piping, and 
residual wastes), the liner, and potentially the concrete, Following are the 

I 
losure activities for lhc: HLV: 

• Any remaining dangerous and mixed waste inventory (i.e., tank heels~ will be removed. The mixed waste tanx 
liquid inventory that was removed in 1996 as part of the 324 HL V interim waste removal action is described in 
Chapter 3.0, Section 3.3, l .S. 

• The tanks and ancillary equipment will be removed end size reduced necessary; designated as w11stc; and 
disposed at an appropriate waste management and/or TSO_ unit. I 

• Piping will be removed to achieve closure:. Removal of any dangerous wastes or dangCTtJus constituents chlriDg 
partial or final closure will be handled in accordance with applicable requirements of WAC 173-303. 

I 
• The liner will be removed, designated, and disposed. Removal of any dangerous wastes or dangerous 

constituents during partial or final closure will be handled in accordance with applicable requirements of 
WAC 173-303, 

• WaUs and floor of the vault will be removed. I . 
6.2.2.2 Low-Level Vault 

Components requiring closure within the LL V include the vault contents (4nks, ancillary equipment, piping, and 
residual waste), the liner, and the concrt~te. The closure activities planned ~or the LL V are the same as those 
requirc:d for the HLV (Section 6.2.2.1). · I 

8 



Page 283 ot 295 of r,A0 1225050 

·a.~0 •t>o v , .,, .., . ~~, .. 0v 

' 

6.2.2-.3 Sample Room (Room 145) 

Piping will be removed to achieve closure. Removal of any dangerous w astes or dangerous constituents during 
partial or final closure will 'oe handled in accordance with applicable reql irements of WAC l 73-303. 

6.2.3 Piping Systems 

Components requiring closure within the piping system include all piping runs used to carry dangerous was~ 
between the REC Cells and vault tanks. The closure strategy for the piping system is provided in Figure 6-2. 
Following are the closure activities for the piping system; 

• Jdontify piping that could have transported dangerous waste. Only p ping that transported dangerous waste to 
or from an area within the closurn boundary is within the scope of this closme plan. 

• The closure process will include removal of all piping. Removal of ly dangerous wastes or dang~ous 
constituents during partial or final closure will be bandied in accordance with applicable requirements of 
WAC 173-303. 

6.2.4 Other 324 Building Areas within the Closure Boundary 

General closure activities for the miscdlaneous associated building areas f ill be to remove-all piping runs that were 
used to carry dangerous waste between the REC Cells and vault tanks. Tiie closure strategy for piping is removal. 
Removal of any dangerous wastes or d.angerous constituents during partia or final closure will be handled in 
accordance with applicable requirements of WAC 173-303, 

6.2.4.1 Cask Handlln& Area 

The cask handling arc,a was not used for TSD activities; therefore there are no specific closure activities required. 

6.2.4.2 Truck Lock 

Toe closure component for the Truclc Lock is the dangerous waste piping. \ Dangerous waste piping will be closed 
by removal in accordance with the clo!:Ure plan standards. Removal of any dangerous wast~ or dangerous 
constituents during partial or final closure will be handled in accordance With applicable requirements of 
WAC 173-303. 

6.2.4.3 Enelneerini Department Laboratory•l46 \ · 

The closure component for the EDL-146 is the dangerous waste piping. Dangerous waste piping will be closed by 
removal in accordance with the closure plan standards discussed in Sectiori 6.2.3. Removal of any dangerous 
wastes or dangerous constituents durin15 partial or final closure wiU be ban led in accordance with applicable 
requirements of WAC 173-303 . 

6.2.4.4 Operating Galleries 

The closure component for the galleriC!i is the dangerous waste piping. Da gerous waste piping will be closed by 
removal in accordance with the closure plan standards discussed in Section\ 6.2.3. Removal of any dangerous 
wastes or dangerous constituents during partial or final closure will be handled in accordance with applicable 
requirements of WAC 173-303. 

6.2.4.5 Room I 8 

The closure components for Room 16 are the dangerous waste piping and foe potential concrete surrounding the 
B-Cell service plugs. General closure activities for Room 18 will be as follbws: 

• Piping will be removed to achieve closure. Removal of any dangerous\ wastes or dangerow constituents during 
partial or final closure will be handled in accordance with applicable requirements of WAC 173-l03. 

• Remove concrete in the same manner as B-Cell. 
9 
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7. 
Comment resolution status: Closed effective 8/31/05. 
7.5.2, page 7-8, line 43 and 4-4. During the NOD workshops It was agreE d thal ·conducted over these accessible soil 
areas· was lo be deleted from line 43 because the entire building is bein removed to allow unobstructed access to 
the soil beneath the building. Please revise text accordingly. 

Comment resolution: Per discussions with Ecology and RL al July/Augus 2005 worl<shop meetings, the closure 
strategy consists of removal of the TSD unit components and removal of~oil to a depth of 0.5 meter under the TSO 
unit footprint, as addressed In the clo:iure plan. Pre-existing soil C9ntamir1atlon deeper than 0.5 meters below ground 
surface and ground.water contamination will be addressed through 300 Area CERCLA response actions. Based on 
the July/August 2005 wori<shop meetings, Sections 7.5.1 through 7.5.4 h ,ve been deleted, and Sections 7.0 through 
7.7 have been reworded to read as follows : 

7,0 CLOSURE ACTMTIES 

Closure will be pursued for the TSD portions of the 324 Building. As ac dressed- in Chapter 6.0 and presented in 
Table 6-1, the closme strategy and closure performance standard has chabged to "removal". If closure to the 
planned closure perfonnancc standards is not attainable, closure surveilllince and maintenance will be implemented 
in accordance with Chapter 8.0. This chapter discusses the activities that a.re necessary to implement this closure 
strategy. Figure 7-1 provides the approach for dealing with changing siJ conditions, including potential 
contingency plans, \ 

Waste removal activities conducted, in accordance with the consent orde ofM-89..Ql and M-89-02, are described 
in Chapter 3.0. 

All work will be performed to maintain personnei exposure to dangerousrd/or mixed waste, radioactivity, 
hazardous chemicals, or any other workplace hazard ALA.RA. Some wo activities will be performed remotely 
because of ALARA concerns. Detail<:d records, including daily log boo , , and in some activities video logs, will be 
maintained for closure actions, including waste removal and management activities, component decontamination, 
and all other activities proceeding to closure of the unit. 

Because of the complexity and signifi;;ant radiological contamination of he 324 Building TSD unit, closure actions 
will be closely integrated with the overall deactivation and disposition ac ivities. Thfa integration process is 
de5Cnocd in detail in Chapter 1.0, Section 1.5. The approach, illustrated 1n Chapter 7.0, provides a mechanism 
during the implementation of closure activities to quickly and efficiently address issues as they arise, thereby 
minimizing the overall impact to the closure schedule. This approach to bontingency planning could lead to 
amending the closure plan discussed in greater detail in Section 7.7. ThiJ approach provides a proactive method for 
identifying, evaluating, and acting on necessary changes that could affect closure activities. Such changes could 
occur, based on changing site conditions that affect personnel protection , nd safety, nuclear safety, waste generation 
rates, and/or technology limitations or advances. These changing site conditions will become app11rent as work 
progresses and individual closure actions are accomplished. I 
Documentation of closure activities will include an independent professio

1
nal engineer or equivalent certificate of 

completion. Closure activities will be documented in a formal manner using operations logbooks or equivalent 
documentation consistent with supporting the required professional enginbering certification and documentation of 
closure activities. Per WAC 173-303-380 (Facility recordkeeping), the f~cility operating record documentation will 
include records and results of waste analyses and waste determinations . fier WAC 173-303-610(6), documentation 
supporting the independent registered professional engineer's certificatio~ of closure of the mixed waste units must 
be furnished to Ecology upon request. Closure activities documentation (e.g., logbooks and documentation 
referenced in logbooks, inspection cbeclclists, videos, and photographs) shall be protected end maintained until final 
closure is obtained. All documentation supporting closure shall be protec~ed and maintained in retrievable storage 
through completion of closure of the 324 Building REC mixed waste uni and as applicable for post-closure. 
Copies of this documentation will be made available to Ecology upon req est. Any sampling and analysis plans 
generated as a result of this closure plan will be included or referenced. I 
7.1 CLOSURE ACTIVITIES FOR RADIOCHEMICAL ENGINEERING CELLS 

The REC consists of the A-Cell, a.Cell, C-Coll, D-Celt, the airlock, the pipe trench, and the cell cubicles and pass
through ports. Closure of B-Cell, D-Cell, and the pipe trench will entail removal, as indicated in Chapter 6.0, 
Table 6-1 . The airlock, cell cubicles, and pass-through ports will be close~ by removing dangerous waste pipes 
from the HLV. A-Cell and C-Cell were not used for TSD activities, and therefore, no closure activities are 
identified for these areas. 

10 
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7 .1.1 Clo~ure Activities for A-Cell 

A-Cell was not used for TSD activities; therefore, there arc no specific c osurc activities identified for A-Cell in this 
closure plan. 

7.1.2 Closure Activities for B-Cell 

B-Cell Closure Activities include, (I) Removal of equipment and radiological_contamioated dispersible debris io 
B-Cell (completed through Tri-Party AgreementM-89..02 activities), (2) is-Cell cleaning (dmmtamination as 
necessary to remove residual material), and (3) removal of the liner 11nd + ncrete. Waste will be designated and 
managed as described in Section 7 .6. Remove.I of any dangerous wastes pr dangerous constituents during partial or 
final closure will be handled in accordance with applicable requirements pf WAC 173-303. 

7, 1.2,1 B-Cell Equipment and Was11e Remov.al 

The B-Cell waste removal activities (1:ompleted througb M-89--02 activities) included removing and disposing of the 
equipment and racks within B-:Cel!.. including handling equipment, such ~ cell bridge cranes and in-cell ends of the 
manipulators; and solid waste collection vessels, such as 208-liter waste containers; Tank I 19, and engineered 
containers. Equipment and racks weri: rinsed as appropriate to remove di~persible material, size reduced, and 
loaded into steel l_iners. Some material required special handling because\ofanticipated high dose rates. 

After equipment racks were removed., the potentially dispersible material on the floor was collected and 
containerized, This material, which was considered mixed waste and special-case waste, was sampled, 
characterized, and removed from B-Coll to an appropriate TSD unit. I 
Closure of dangerous waste issues associated with B-Cell required removfl of materi11ls and equipment from B
Cell. Most of the material and equipmettt in the cell, with the exception of process auxiliary tanks and piping 
systems, were not dangerous wast.e or dangerous waste components. Effef tiv.e mitigation of dangerous waste 
hazards in B-Cell depended upon completion of the waste removal activi es. 

7.1.2.2 B-Cell Cleaning 

The closure strategy (Chapter 6.0, Table 6-1) for B-Cell involves the remJva1 of mixed waste, equipment, and the 
liner and surrounding concrete. Some cleaning may be performed for waste management or radiological work 
management reasons associated with 324 Building deactivation and disposition. There are four primary cleaning 
methods that could be used to clean the surface of B-Cell: (I) wet wipe dbwn of walls and floors, (2) dry alkaline 
foam wash, (3) water wash and hot spot cleaning, and (4) oxidation coatiJg removal using chemical extraction 
processes. Some cleaning may be performed due to dose rate reduction, -.yaste packaging, or facility 
demolition/engineering considerations. Removal of any dangerous wastes or dangerous constituents during partial 
or final closure will be bandied in accordance with applicable requirements of WAC 173-303, Each method or 
process could be used more than once or discontinued if proven ineffective. ln addition, other methods (such as 
abrasive blasting or high pressure steam and water sprays) also might be cpnsidered if shown to be advantageous 
from an effectiveness, personnel protection, or waste minimization standpoint Removal of any dangerous wastes 
or dangerous constituents during parti11l or final closure will be handled inl e.ccorda.nce with applicable requirements 
ofWAC 173-303 . 

7.1.2.3 B-Cell Floor Llner Removal 

Removal of the B-Ccll liner will be pcrfonned to meet the closure perforn a.nee standard. 

7.1.2.4 Remove B-Cell Liner and Concrete 

The liner will be removed, designated, and disposed of in accordance with WAC 173-303. 

7.1.2.S Liquid Waste Haodllng System {LWHS) Operations ia B-Cell 

The LWHS may be used as needed in 8-Cell for removal of water by eva~oration for liquid waste solutions 
generated from 324 Building REC clo:.ure and/or decontamination activities. The system will be located in 8-Cell 
and will handle water solutions and perform drying/evaporation, with coll¢ction of solids for waste disoosed in 

11 

__________________________ .. , .. 



r 
Page 286 of 295 of· f>A0 l.22 5050 

1ge :tn or £ ~ ':J or UA.b~4! iClb V 

• 

waste containers. The LWHS would be operated remotely in B-0:ll. Anr spills would be documented in an 
operations logbook: or equivalent method. Repairs and/or necessary equipment modification will be documented. 
The walls, floors, and liners ofB-Cell and of the 324 Building provide pr ,tection of the environment should any 
spills occur. When no longer needed to support facility deactivation clos re activities, the L WHS equipment will 
be removed, designated, and disposed. 

7.1.3 Closure Activities for C-Cell 

C-Cell was not used for TSO activities.; therefore, there are no specific cl< , sure activities identified for C-Cell in this 
closure plan. 

7.1.4 Closure Activlttes for D-Cell 

Closure activi.ties for D-Cell (Chapter 6.0, Table 6-1) include removal of riuipment, waste, piping, liner, and 
concrete. Closure ofD-Cell will include removal of the waste inventory: nd tbe equipment used for the processing 
of the HI.. V tank liquid waste. 

The HLV liquid waste treatment equipment has been emptied and rinsed. The treatment skid bas been 
disassembled. After this equipment is no longer needed to support closur activities, the equipment will be 
removed from D-Cell and disposed as waste. 

7.1.4.1 D--Cell Removal I 
Closure activities for D-Ceil (Chapter 6.0, Table 6-l) include removal ofoquipment, waste, p_iping, liner, and 
concrete. 

7.1.4.2 Remove D-Cell Liner and Concrete 

The liner and underlying concrete surfaces will be removed. 

7.1.5 Closure Activitle.s for the Airlock 

The closure activities for the airlod: arc all associated with the dangerous waste piping. Dangerous waste piping 
closure activities are addressed under the closure activities for the piping, Section 7.3. · 

7.1.6 Closure Activities ror the Pipe Trench 

The pipe trench closure activities inclu.de removal of piping, waste/debris, and . the pipe trench and concrete. Waste 
materials generated during these activities will be properly designated anc dispostioned at an acceptable waste 
management facility. 

7.1.6.1 Pipe Trench Pipe Removal 

As described in Section 6.2.3, the sequence of piping removal will be closely integrated wi t.ll all closure and 
deactivation activities so that piping needed to support closure 8.!Jd decontamination operatiC>ns is left in place unti l 
such operations are completed. . ·1 

Piping will be removed as practicable, designated, and packaged. Embedoed piping will be removed. 

7.1.6.2 Pipe Trench Initial Cleanout: and Decontan1ination 

I 

Sludge and debris in the pipe trench was collected, designated, and transfred to a Hanford Site waste management 
facility. The pipe trench was decontaminated to remove the bulk of the sl dge .. Decontamination residues were 
collected, designated, aad managed as described in Section 7 .6. Pipe trenbh residual material or sludge was 
managed as dangerous waste. The pipe trench will be removed, designate 1:!, and packaged. 

7.1.7 Closure Activ~ es for other RJtC Components 

The closure ac tivities for the other REC components such as the cell cubic
1
les and pass-through ports are all 

associated with the dan~eroUB waste piping. Dane:erous waste oininl! closµre activities are descn"bed in Section 7.3. 
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7.l CLOSURE ACTIVITIES FOR THE HIGH-LEVEL VAULT AND LOW-LEVEL VAULT 

The HL V and LL V each consist of four tanks, the vault liner and concrete, and the piping and ancillary equipment 
in the vault. All dangerous and mixed waste inventory will be removed +ith the HL V tank system. In 1996, the 
HL V and LL V tanks were emptied and the HL V tanks flushed to satisfy 1ri-Party Agreement Mile.stone M-89-01 
(Chapter 3.0, Section 3.3). Closure of the HLV and LL V entails removit the tanks, piping, liner, and concrete.· 
Closure ·activities for the HL V are described in Section 7 .2.1. The LL V d tanks may remain operationai as 
necessary, to support deactivation and closure activities, and then will be emoved and disposed to achieve closure. 

7.2.1 Closure Activities for the Hlgb-Level Vault I 
Waste removal and flushing activities that were performed in accordance wl ith the M-89-0 I Milestone are described 
in Chapter 3.0, Section 3.3.9. 

7.2.J.l Tank and Piping Cleanlna I 
If the piping system is to be used during closure activities, piping integriJ will be confirmed using pressure tests. 
The perfonnance standard for the tanks is removal. Residual mixeo wastt in 1he tanks and piping systems wlll be 
removed with the tank systems. Decontamination waste solutions may processed through a temporary effluent 
processing system (LWHS, descnoed in Section 7.1.2.5). Solid waste prdduced will he designated and disposed at 
an acceptable waste management facility. Waste water will be evaporate 

I 
using an in-cell sys-tern and the collected 

solid waste appropriately designated and packaged for waste disposal. 

7.2.1.2 Tank aad Piping Removal 

The tanks ·and piping will be removed, designated, and disposed of acx:orc ingly. The following vault contents will 
be ren:ioved to meet closure performance standards and deactivatjon end-points: 

• Accessible piping 
• Process tanks 
• Remaining piping 
• Ventilation ducting 
• Pass-through piping. 

7.2.1.3 Remove Liner and Concrete 

Closure of the TSD unit components will be completed by removing the iners and concrete. 

7.2.2 . Closure Activities for the Low-Level Vault 

The LL V tanks, piping, and liner will be closed in the same manner as th: HL V tanks. The following steps will be 
taken in the same manner as described for the HL Vin Section 7.2.1: 

• 
• 

Tank and piping removal 
Removal oftbe liner and concrete 

7.1.3 Closure Activities for the Saniple Room (Room 145) 

The sample room (Room 145) has piping that connects to the tanks in th( HL V and LLV. The piping will be 
removed as describe.din Section 7.3. 

7.3 CLOSURE ACTJVITIES FOR THE PIPING 

Components requiring closure within the piping system include all pipio, runs that were used to carry dangerous 
waste constituents between the REC and Vault tanks. Only pipiag that might have carried dangerous waste · 
constituents willundergo c1osure activities. These pipes are referred to a~ 'dangerous waste piping'. However, the 
piping between the LLV and the Sodium Removal Pilot Plant will be addressed in this closure plan for 
completeness. The closure strategy for the piping system is provide<! in I logic flow diagram in Chapter 6.0 
(Figure 6-2). 
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Piping that will ·undergo closuJe includes the piping idco.tified in Table 7-1. Table 7-1 identifies aU piping 
associated with the HL V and tlL V tanks. This table also identifies which piping requires closure based on their 
historical use. All other pipil

1 
will be evaluated during the 324 Building D&D process. Facility deactivation will 

proceed in parallel with the cl sure activities as described in Chapter 1.0, Section 1.3. Toe pipes will be removed. 
All removed piping will bed ignated and disposed in accordance with WAC 173-303. 

7.3.1 Piping Removal . 

· Piping is to be removed. The plosure perfom1ance standard will be the removal of all ancillary equipment and 
piping when that piping is no longer nc:eded to support closure or deactivatic;>n activities. Such piping will be 
removed, designated, and dispbs.ed. Piping that is needed to support deactivation or closure activities will be 
maintirined until these closure activitie3 are completed and then removed. 

7.3.2 Closure or Embedded ~iplng 

Embedded piping wiil be rem )ved with the concrete during concrete removal activities. 

7.4 CLOSURE ACTIVITIES FOR THE MISCELLANEOUS BlJILDlNG AREAS 

ciosure of the cask handling t ea, truck lock, EDL-146, and galleries are described in the following sections. 
General closure activities fo~he mi~)llaneous associated building areas will be to remove all piping runs that were 
used to carry dangerous was

7 
between the REC and Vault tanks. 

7.4.1 Closure ActMties for the Cask Handling Area 

The cask handling area was ) t used for TSD activities; therefore, there are no specific closure.activities required. 

7.4.2 Cloaure Activities for !he Truck Lock 

The closure component for the truck fock is the dangerous waste piping. Dangerous waste piping will be closed in 
accordance with the closure ab vities discussed in Section 7.3 

I 
7.4.3 Closure Activides for the Engineering Laboratory (Room 146) 

The closure component for EDL-146 is the dangerous waste piping. Dangerous waste piping will be closed in 
accordance with the closure activities discussed in Section 7.3. 

7.4.4 Closure Activltles for the Operating Galleries 

The closure component for the galleri-es is the dangerous waste piping. Dangerous waste piping will be closed in 
accordance with the closure Jctivities discussed in Section 7.3. 

7.4.5 Closure Activities fo~ ~oom 18 

The closure components for Room 18 are the dangerous waste piping and potentially the concrete surrounding the 
B-Ccll service plugs. Dangetous waste piping and service plugs. will be removed. 

I 
7.5 CLOSURE ACTIVITIES FOR SOIL DIRECTLY BENEATH THE BUILDING 

The B-Cell, HL V, and LL V l aults w,:re designed and installed with a system to cont.un and collect leaks or spills 
and to channel these to sum~s from which the sol11tions were pumped back into the tank system. The closure of this 
unit will be completed by removal ofTSD WJit compommts. Soil and groundwater contamination existed prior to 
the operations of the 324 Building. Closure activities for the 324 Building TSD unit will include removal of soil to 
a depth of 0.5 m under the TSD unit footprint. The pre-existing soil and groundwater remediation will be addressed 
through 300 Area CERCLA soil remc:diation activities. 

14 
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7.6 REGULATED MATERIAL RE:MOVED DURlNGCLOSURE 

~aterials that designate as d~ gerous waste, including decontamination waste, treatment res idue; and/or closure 
debris will be transferred to ap onsite approved unit or shipped offsite to a TSD facility. Containers used for 
transfers of regulated materials to offsite TSD facilities will be U.S. Department ofTransportation-approved 
containers compatible with ~ e waste being transferred (e.g., 208-liter containers) . The containers will ~e labeled 
and shipped offsite under manifest according to WAC 173-303-180 and WAC 173-303-190 as applicable, or 
transferred to an onsite appro~ed unit. After designation, waste could be disposed as follows: 

• Dangerous waste will be transported offsite or to an onsite unit to await final disposal or treatment. 

• • Low-level waste will be iisposed onsite in the Low-Level Waste Burial Grounds, or the Environmental 
Restoration Disposal Fa~ility (ERDF), or other acceptable facility, as applicable, and consistent with disposal 
facility waste acct:ptanc/ criteria. 

• Solid mixed waste will :'f transferred to the Central Waste Complex, the PUREX Storage Tunnels, or to 
another pennitted TSD unit (Tbe PUREX Storage Tunnels were used in the past) 

• Closure strategy is to ~ liquid mixed waste using L WHS in B-Cell to remove water by evaporation and to 
collect solids for disposal transfer to ewe. 

• Nondangerous and nonr~dioactive solid waste could be disposed offsite. 

7.7 SCHEDULE FOR CL6SURE 

The closure schedule is presl ted in Appendix 7 A of this closure plan. Removal of inventory from B-Cell, D-CCII, 
and the HLV already has beeh compl<:ted in accordance with the Tri-Party Agreement milestones M-89-01 and 
M-89-02 and is reflected in ~e closure schedule provided in Appendbc 7A. Because of the: complexity and 
significant radiological conWnination of the 324 Building; the schedule proposed for completion ofM-89-00 is 
greater than 180 days. Closu~e of the 324 Building mixed waste unit is scheduled to be completed by September 
30, 20 10. I 
Comment resolution status: Closed efl'ectlve 8/31/05. 
Section 7.5.2, page 7-9, line 14. The ,3cronym MTCA was deleted from the sentence. Please use the text below 
which was posed by the perrrtlttee ancl agreed to by Ecology In the workshops; 

'Sampling and analysis for wilste management purposes can be conducted simultaneously with that of the 
components being evaluated for closure. This coordlnaled sampling and analysis plan must have the capabiitles for 
achieving the detection limits and methodologies for determining both designation limits and MTCA cleanup levels.• 

Please revise text to use approved le>:t presented as stated above. 

Comment resolution: Per dis, ussions with Ecology and RL at July/August 2005 workshop meetings, the closure 
strategy consists of removal ,1f the TSO unit components and removal of soil to a depth of 0.6 meter under the TSD 
unit footprint, as addressed 19 the closure plan. Pre-existing soil contamination deeper than 0.5 meters below ground 
surface and groundwater co~tamlnatlon will be addressed through 300 Area CERCLA response actions. Rewording 
of Chapter 7.0 was addressei:l in resolution to comment (9). . I 
Comment resolution status: ~losed effective 8/31/05. 
Section 7.5.2, Line 16. This entire paragraph has been modified from that which was provided in 1) the January 
2004 appllcatlon and 2) the ~egotiatecl language developed December 2004 redline/strlkeoU1 version. The following 
Is language proposed by the permlt\eo and agreed to by' Ecology In the workshops; 

"As addressed In sectlon 6.2 5, and required by WAC 173-303-610(2)(b)(i), the clean closure standards for the sol! 
are the numeric cleanup lev~s calculc1ted using residential exposure assumptions according to U,e Model Toxics 
Control Act (MTCA) Method f (WAC '173-340). Where no cleanup values can be calcul&ted using MTCA Method B, 
the values in the MTCA Met1°d A table can be used, as appropriate." 

Please revise text to use apP,roved teJCt presented as stated above. 

comment resolution: Per diJcussions with Ecology and RL at July/August 2005 workshop meetings, the closure 
strategy consists of removal of the TSO unit components and removal of soil lo a depth of 0.5 meter under the TSO 
unit footprint, as addressed 1h the clo:we Dian. Pre-exlstlnci soil contamination deeper than 0.5 meters below Qround 
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11. 

12. 

13. 

surface and groundwater contamination will be addressed through 300 /vea CERCLA response actions. Rewording 
of Chapter 7.0 was addressed lin resolution to comment (9}. 

Comment resolution status: Closed effective 8/31/05. 
Section 7.5.3. The following Is language proposed by the permittee In the workshops; · 

January 2004 application langi age - This plan will describe how the removal will be done, provide cleanup standards 
(based on the MTCA clean cloCure standards for TSD contaminants of concern or approved attemative), and specify 
how sampling will be perform8fi to verify cleanup objectives have been met. This plan will be Incorporated inlo ~e 
closure plan. as described in le closure modification reQuirements contained In Section 7.8. If interim removal 
actions can be performed to ] ~et the closure performance standards, then the unit will be ck)sed. · 

Without acknowledging or apAroval ctwnged to; 

May 11, 2005 application l~ngLage • This plan will describe how the removal will be done, provide cleanup standards 
consistent with the current 30q-FF-2 operable unit remediaUon strategy to use industrial cleanup standards 
consistent wffh the :J0O-FF-1 Ffinal Record of Decision and specify how sampling will be performed to verify cleanup 
objectives have been met. Th/s plan will be Incorporated Into the dosure plan, as described In the closure 
modification requlrements contained in 7.8 . .•• 

Please revise text to use appnoved text presented In the January 2004 appllcallon as stated above. 

Comment resolution: Per discLssions with Ecology and RL at July/August 2005 workshop meetings, the closure 
strategy consists of removal 0~

1 

the TSD unit components and removal of soil to a depth of 0.5 meter under the TSO 
unit footprint, es addressed In the closme plan. Pre-existing soil contamination deeper than 0.5 meters below ground 
surface and groundwater con ,:nlnatlon will be addressed through 300 Area CERCLA response actlans. Rewording 
of Chapter 7.0 was addresse in resolution to comment (9), · 

Comment resolution status: Closed effective 8/31/05. 
7~A ( 
January 29, 2004 AppHcatlonl anguag1i, page 7-16, 7,5.3, line 36. "(based on the MTCA clean closure standards for 
TSO contaminants of concer or apprnved alternative)," · 

May 11, 2005 Application Ian uage •ecmslstenl with the current 300-FF-2 operable unit remediation strategy to use . 
industrial cleanup standards consistent with the 300-FF-1 Final Record of Decision• 

Please revise text to use app oved text presented in the January 2004 application as statsd above. 

Comment resolution: Per dlspusslons with Ecology and RL at July/August 2005 workshop meetings, the closure 
strategy consists of removal qr the TSD unit components and removal of soil to a depth of 0.5 meter under the TSD 
unit footprint, as addressed in the closure plan. Pre-exlsllng soil contamination deeper than 0.5 meters below ground 
surface and groundwater con~minaUon will be addressed. through 300 Area CERCLA respoose actions. Rewording 
of Chapter 7.0 was addressea In resolution to comment (9) . 

. I 
Comment resolution status: Closed effective 8/31105. 
The agreed to text modified tra January 2004 application to reacl as follows; 

"7 ,7 Schedule for Closure Dj cember 2004 version 

The closure scheduf8i Is presented In Appendix 7A of this closure plan, Removal of inventory from B..ce!I, 
D-Cell, and the HLV already ~as been completed In accordance with the Tri-Party Agreement milestones M~9-01 
and M-89-02 and is reflected(ln the ci<lsure schedule provided In Appendix 7 A. Because of the complexity c1nd 
significant racliologlcal contaml ination of the 324 Building, the schedule proposed for complation of M-89-00 Is greater 
than 180 days." 

The May 11 , 2005 application inserted new language without acknowledging or approval. Delete line 22 through 30 
which Inserted confusing distusslon c,f TPA mll8$lone M94. Use only agreed to text presented above. 

Comment resolution: Per dil ussions with Ecology and Rl at July/August 2005 workshop meetings, schedule 
wording Is being re\lised as ~ppropriate for submittal of Revision 3 of the closure plan to Ecology. Rewording of 
Chapter 7.0 was addressed jn resolutlon to comment (9), 

Comment resolution status: b ased t:rffective B/31 /05. 
8-i. Editorial comment. A sP,Sce should be deleted between sections 8.1 .5 and 6.1 .6. A space sh.ould be added 
after section 8.1 .6, / · 

16 

_ /_ ___ _ 



Page 291 of 295 o t.· r,M1225050 

Comment resolution: Spacing petween sections and subsections being reviewed by document specialist for 
document consistency. Corredilons wil l be Incorporated as necessary in submittal of Revision 3 of closure plan to 
Ecology. Base<! on the July/A~gust 2005 workshops, Chapter 8,0 was reworded to read as follows: . 

8.0 CLOSUl<E SURVE!f c• AND MAINTENANCE ACTIVmES 

Closure of the 324 Building REC is being integrated wit.b the 324 Building deactivation and disposition (including 
D&D activities). The closure ftrategy is removal of the TSD unit components and removal of the soil to a d~th of 
0.5 m under the TSD unit foo tprint. If it is not possible to achieve the closwe perfonnance standards, surveillance 
and maintenance (S&M) actio s will be required until building D&D and the final remediation of the associated 
OU. Figure 8-1 provides a flow diagr2m illustrating potential clostire S&M scenarios and associated closure 
actions. Contingency plans h ve been developed for these actions. This chapter is organized as follows: 

• Section 8. l - Following 9losure, there are a number of administrative activities that must be taken, eveo if clean 
closure can be realized. f ese actions are described in Section 8.1. . 

• Section 8.2 - If closure pf rfonnance sUIOdard& cannot be met for the TSD unit (i.e., tanks, piping, or structure), 
tben additional closure S M acticins would be required. These contingency plans are presented in Section 8.2. 

• Section 8.3 - If soil or groundwat,~ is potentially impacted by TSD operations then contingency plans for the 
cleanup must be implemt ted. Tiiese actioru; are described in Section 8.3. 

]fit is detennined to leave waste in place following closure (i.e., close as a landfill), a post-closure plan or approved 
equivalent will be submitted ,s an amendment of this closure plan that will meet the requirements of WAC 
173-303-610 (7) ~ (11) (Section 8.1.3). However, ifit is necessary to maintain the unit components in a stable state 
for an extended period oftim!

1 
during the closure process (due to coordination with deactivation activities), the 

S&M activities will be irnpos . The!te S&M activities are described in Section 8.2. 

8.1 GENERAL ADMINIS 'RA TIVE ACTIONS 

Following completion of the t moval and decontamination closure actions a ~umber of administrative st~s will be 
necessary leading up to the Dr.D of the building and the final remediation of the associated operablo unit 
components. 

8.1.1 Hazards Characterii tion Information · 

Hazards characteriiation infi / mation wj}J be mamtained in accordance with the guidance provided in Section 8.0 of 
the TPA (Ecology, et al 1990~- S&M activities will continue as appropriate during all pbases of324 Building REC 
closure and facili ty dispositiqn activities. The following list is maintained as part of the 324 Building operating 
records and hazards information: 

• Essential diagram drawJgs required to support S&M and D&D 
• Chemical and hazardou~ substam:.e inventory 
• Description and photos of hazardous areas 
• Final radiological surve~ and m:ips 
• Industrial space hazards jidcntified 
• Radioactive and mixed faste accumulation areas identified 
• Waste characterization data 
• Structural and roof stu~es 
• Fire hazard analysis reqr,irements 
• Compliance with Hazarr s Communication, Asbestos Control, and Confmed Space Programs. 

8.1.2 Building Care, Use, and Security 
. I 

Due to the complexity and significant radiological contamination of the 324 Building, closure actions will be 
closely integrated with the or eraU deactivation and disposition activities. This integration process is described in 
Chapter l .0, Section 1.5. S&M actions will be performed until the building and soil (to a depth of0.5 m under the 
TSD unit footprint) are rem1ved. Th.e objectives of lhe S&M are to ensure adequate containment of any 
contaminants left in place (!lath dang;erous wastes and radiological), lo provide physical safety and security controls 
and maintain the building inl a mannt:r that will present no siirnificant r[sk to human health or the environment until 

17 



Page 2n of 295 ot r,A01225050 

1ge 'L.'!1 '1 OJ: ·.t'!J'Y or ~:,~c.ov 
• ( • .. 

final disposition is complete. This approach is consistent with the requirel ents in the Tri-Party Agreement. Section 
8.0. 

S&M activities include the following: 

• FaclUty Maintenance • Preventiv,= maintenance activities for any reLing active systems will be performed. 
In addition, the adequacy oftbe existing roof will be evaluated periodibalty (i.e., five year maximum) and will 
be repaired as necessary. / 

• FaclJity Surveillance - Routine (i.e., quarterly) walkdowns will be ~ormed to look at general condition and 
the status of any remaining active systems (e.g. , lighting, emergency11ower, etc.), 

• 

• 

• 

• 

Radiological Controls - As part of the routine surveillances, radiological surveys will be.performed, 

HllUlrds Protection - Any remaioing hazards (i .e., industrial, chemioL , radiological) will be confined and 
actions taken to ensure hazards arn mitigated or managed throughout the duration of the S&M ph.1se. The 
contingent actions required by thii: closure plan if dangerous waste cor tituents are left in place are addressed 
in Sections 8.2 and 8.3. 

Safegullrds .and SecurJty - The 3 24 Building will be locked at all times with access limited to S&M staff a:nd 
emergency response personnel. Signs descnbing en1Jy requirements will be poSled at the C/ltty. These actions 
will ensure the WAC 173-303-610(7) security requirements are met if dangerous waste resid'Uels arc also left io 
place. General security requiremonts for the persons entering the 309 A.ea are provided in Chapter 2.0, Section 
2.4. These requirements are established by RL, and are reviewed periodically and updated llS needed to ensure 
an appropriate level of protection. 

Cost and Schedule - The S&M plan would include cost estimates an~ schedules to ensure the objective of the 
program can be fully met until fin al facility disposition occurs (meeting WAC 173-303-620 requirements). 

In addition to the actions described, additional actions are included in Section 8.3, in the event that closure 
standards are not attainable. 1 

8,1.3 Amendments 

Lf an amendment to the approved closure plan or the contingent post0c!osurc plan is required a.I any time prior to the 
notification of partial or final dosure, RL will submit a written request to Ecology as described in Chapter 7.0, 
Section 7.8. If the nee~ for post-closure care beyond what is described iri Section 8.3 is identified, an updated 
post-closure plan will be prepared in nccordance with WAC 173-303-610(8) as an amendment to this closure plan. 

8.1.4 Land Authority and Deed Notice 

If closure is not achieved in accordance with this closure plan, the requiry:ments for notice to local land authority 
[WAC 173-303-610(9)) and fornotice in deed to property [WAC l 73-303-610(10)) will be identified as ARAR for 
the CERCLA operable unit remedial :action process. These notices are to ensure a survey plat, deed notatioll3, ( or 
other legal instrument) and final closure/remediation records are prepared and properly submitted. 

8.1.5 Certification of Completion 

Within 60 days of completing all the closure activities, RL will submit a certification of closure (or post-closure 
care if applicable) to Ecology, as des,;ribed in Chapter 7.0, Section 7.9. 

I 
8.1.6 Solid Waste Management Un.it Reportlni: 

After the closure activities are completed, Waste Identification Data System (WIDS) descriptions of the Solid 
Waste Management Units (SWMUs) located in the 324 Building will be updated. In order to maintain a current 
description of the SWMUs, the WIDS descriptions will be updated witqin 60 days after a change is made to the 
respective SWMU. Changes made to the SWM\Js will include rernovai (e.g., flushing, emptying, discharging, 
leaking, etc.) or placement of waste c,r material in or on the SWMU. In/ addition, changes made to the SWMUs will 
include configuration changes such a:s the movement, removal, or addition of ancillary equipment, container lids, 
etc, At a minimum. the WIDS iofonnation will be taken-into consideration prior to initiatin~ IIJlY RCRA corrective 
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action on an.y 324 Building SWMU. 

8.2 CLOSURE SURVEILLANCE AND MAINTENANCE SCENAR.OS 

Figure 8-1 provides a logic flow diagram used for identifying potential cl l sure surveillance requirements for a 
number of potential closure scenarios. This process provides contingencJ plans for dealing with those situations 
where the closure standards cannot be met. 

8,2.1 Tanks and Piping 

As described in Chapters 6.0 and 7.0, the objective of the closure plan is tb remove all mixed waste unit 
components, including the applicable dangerous Wlll!te tanks and associa~ ancillary equipment and piping. 
However, if there are tanb or piping 1uns that caonot be removed to meet the closure standard, actions will be taken 
to immobilize the residual dangerous and mixed waste contamination. Fdllowing these actions, S&M activities will 
be perfonned until removal actions occur. As part of the routine inspectiJ ns and walk downs, the location of these 
systems or areas will be coted and spedfic inspections performed to ensute the integrity and status of the areas are 
being maintained as planned in accordance with this chapter. J 

In addition., the bu1Jdmg roof surveillance also will include the requirem+ ts from WAC 173-3 03-610 and -640(8), 
to ensure the building itself is being maintained as the containment strucie. These requirements include 
preventing any precipitation from enuiring the building, as well as ensuri g run-on/nm-off is directed away from the: 
building and the areas with residual d1mgerous waste. The roof will unde go periodic maintenance to ensure it 
meets the containment structure requirements. No preventive maintenan • is planned for any of the remaining · 
tanks, piping, or structures during the S&M phase. However, if conditio+, are identified miring the inspections that 
change the status of these items from the manner they are documented b>, facility operating records and hazards 
infonnation (i.c:., piping breaks, sprearl of contamination, etc.), these com,itions will be promp11y corrected, 
consistent with the origin11l closure actions. 

8.2.2 Bnildlng Areas 

The objective of the closure plan is to remove all mixed waste unit comp ments, including the REC cells,.HLV/LLV 
tanks and ancillary piping that handled dangerous waste, and the HLV /Lt, V vaults. This process is described in 
Chapters 6.0 and 7.0. However, ifthc:se standards cannot be attained, actions will be taken, if necessary, to 
immobilize the residual dangerous ws.stc contamination. Following thes.

1 
actions, S&M activities wi!l be performed 

prior to removal of these components. Those activities are the same as tt ose needed for tanks and piping, as 
described in Section 8.2. 1. 

8.2.3 Soil 

The closure strategy for soil potentially contaminated with dangerous waFne constituents from TSD operations is 
provided in Chapter 6.0. This closure strategy is based on removing the D unit components and removing soil to 
a depth of 0.5 m under the TSO unit footprint As indicated in Chapter 6 0, Table 6-1, the performance standard for 
closure of each component is removal 

8.2.4 Groundwater 

A discussion of groundwater is provided in Chapter 5.0. Groundwater contamination e,dsted prior to the 
operations of the 324 BuildiDg. Closure activities for the 324 Building "Ijso unit will include removal of soil to a 
depth of O.S m under the TSD unit footprint The pre-existing groundwater remediation will be addressed through 
300 Arca CERCLA soil remediation activities. 

8.3 CONTINGENT PLAN FOR SOIL/GROUNDWATER 

During the S&M phase, containment of the areas will be met by mainta.i1 ing the surrounding building roof and 
structure. Jn addition, if it is determined to leave waste in place at closu e (i.e. , close as a landfill), a post-closure 
plan or approved alternative will be submitted and will meet lhe require1 ~ents of WAC 173-303-610(7)- (I I). 

Soil an~ i:oundwater_con_ta~ination i:xisted prior _to the operations of thi 324 Building. <;!osure :i,ctivities for the 
324 Building TSO umt w11J include ri=moval of soil to a depth of0.5 m uoder the TSD wut footpnnt. The pre
existing soil and eroundwater remedi ation will be addressed throuJZh 30Q Area CBRCLA soil remediation activities. 
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Comment resolution status: Closed effective 8/31/05. 
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Change Number Federal :Facility Agreement and Consen: Order Date: 

M-89-04-01 
Change Control Form 

October 18, 2005 Do not use blue ink. Type or print using bl ack ink. 
Originator: K . A. Klein, RL/Dale Jackson, RL I Phone: 509-37~-7395/509-376-8086 
Class of Chan2e: 

[X) I - Signatories I [ ] II - Executive Manager I [ ] III - Project Manager 

Chanire Title: 
Extend completion Due Date for Hanford Federal Facility Agreement and Consent C rder (Tri-Party Agreement) Major Milestone 
M-89-00 to Align with Tri-Party Agreement Interim Milestone M-094-03 Due Date · 
Description/Justification of Chanee: 
In October 2001, the U.S . Department of Energy, Richland Operations Office (RL), 1 lhe State of Washington, Department of 

I Ecology (Ecology), and the U.S. Environmental Protection Agency (EPA), hereinaft1rr referred to as the Parties, agreed to cleanup 
schedules consistent with the common objective to achieve remediation of waste siteJ and facilities located along the Columbia 
River by September 30, 2015 .(See Tri-Party Agreement Change Number M-94-04-0f) The workscope identified in Tri-Party 
Agreement Interim Milestone, M-094-03, Complete Disposition of the following Surglus Facilities: 303M. 322, 333, 334, 334A, 
3221, 3222, 3223, 3224, 3225, 324, 324B, 327 (See Tri-Party Agreement Change Ntimber M-094-01-01, Table I) includes the 
complete disposition of the 324 Building by September 30, 2010. \ 

T11e scope of Tri-Party Agreement Major Milestone M-89-00 is to complete closure 1fnon-permitted mixed waste units in the 324 
Building as described in the 324 Building Radiochemical Engineering Cells, High Level Vault, Low-level Vault, and Associated 
Areas Closure Plan, DOEIRL-96-73 (324 Building Closure Plan). I 
In July 2002, an amendment to the 324 Building Closure Plan was prepared and submitted to Ecology. The amendment was 
approved by Ecology in December 2002. The purpose of the amendment was to charige the existing path forward as described in 

I 

I 

the 324 Building Closure Plan from one of clean closure of the units to a path where the high risk materials and wastes are removed 

from the facility followed by complete dispasition of the 324 Bllilding. The =en~f twas incmpotated into th, body of the 324 
Building Closuxe Plan and submitted to Ecology in January 2004. Revisions were in orporated into the Closure Plan and the plan 
will be approved by March 2006. 

The Tri-Party Agreement Major Milestone M-89-00 workscope is a parallel activity ith Tri-Party Agreement Interim Milestone 
M-094-03 works cope. Certification of closure will not be approved by Ecology until 

I 
fter complete disposition of the 324 

Bu ilding by September 30, 20 I 0 . Therefore, the purpose of this milestone is to change the due date for the M-89-00 milestone 
h orn Octobe,· 31 , 2005 to Septembet 30, 20 IO to aiig, with tho M-094-03 due d,te. 1 094-03 is not imp,oted by this change 
package. . 

Modifications/deletions of existing milestones are denoted using se=ik:eeut; additions , e denoted with ~-1 
Milestone Title Due 
Number 

M-89-00 Complete Closure of Non-Permitted MW Units in the 324 Building REC B-Cell, REC Hl~l,l~QQ~ 
m:.~~!i;.!~~· 

D-Cell, and Hifl.h Level Vault . r, .. !,,~.;~ 

Impact of Change: 

This change has no impact on the health and safety of workers or the environment. Tilis change does not impact the scope of work 
defined by M-89-00. I . 
Affected Documents: I 
The Tri-Party Agreement as amended and Hanford S:ite internal planning, managemen , budget documents (e .g., USDOE and 
USDOE contractor Baseline Change Control documents; Multi-Year Work Plan; Site, 1•ide Systems Engineering Control 
Documents; Project Management Plans, and, if appropriate, LDR Report requirement1 and the 324 Building Radiochemical 
Engineen·ng Cells, Hizh Level Vault, Low-Level Vault, and Associated Areas Closure l,?/an, DOE/RL-96-73. 
Aoorovalsl., /J I) r I 

') ,,- / lf J ,J 1)4\ tolzelor -'-~oved _ _ Disapproved 
K. A. Klein, RL Manager Date 

- ~ Approved __ Disapproved 
L. M. Bogert, Regional Administrator EPA Dale 

·- ~ Appl'oved __ Disapproved 
J. Manning, Ecology Director Da te 

·--· -~ 




