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Abstract;.

This document establishes data qual:.ty objechves for treatmg, if necessary, and dlsp@smg'
of rettievably.stored waste from burial grounds (e.g., 218-W-4C, 218-W-4B, 218-E-12B,
and 21 8 W-3A) at the Envn' mncntai Restﬂrau(m DISPGSB.I F ac111ty '

- Approval aut‘lmnza‘mn for dlspﬁsai atihe ER]F of the LLW d MLLW fractions of the
RSW and the: saemmdary waste: Is'd@cumente‘ in Comprehensive Env:srﬂnmenmi
R@spﬂﬂsz, Cempens 3 ity “'me Cw_ ; cal‘ Removal Actzon

Memorandum for 20
Transuranic (TRU) Wi He the . 5 its!
Ground 218-W-4C (] 2004). This report pmvzdes a summary @f the data qual _ty-
objectives (]DQ.) t?hai: defines the required decisions and data to disposition this waste.
A descnptmn of the RSW, secnndaxy waste, and; process for rettieval of the waste is.
provided. Then, the results of each step of the DQO pmcess are descrlbf:d
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DATA QUALITY OBJECTIVES SUMMARY REPORT FOR
'DISPOSITION OF THE LOW-LEVEL WASTE FRACTION
' "~ OF RETRIEVABLY STORED WASTE -

1.0 INTRODUCTION

Since 1970, approximately 37,400 suspect-transuranic (TRU) waste cmnta:mers were placed in
retrievable storage at the Hanford Site. The maj jority of these waste containers (apprﬁxnnately
26,200 drams) ate stacked vertically on asphalt pads in earth-covered trenches in the low-level

~ burial grounds. Refrieval of this wasteis currently undérway. The specific burial grounds and
- trenchis where retrieval operations are expected include Burizl Ground 218-W-4C (trenches 1, 4,

7, 20, and 29); Burial Ground 218-W-4B {trenches 7, V-7, and 11); Byrial Ground 218<E-12B
(parts of trenches 17 and 27); and Burial Ground 218—W-3A {parts of trenches 1, 4, 5, 6, 8, 10,
15, 17, 23, 30, 32, 34, 86, and S9). Retrievably stored wastg (RSW) containers that are
determined o be low-level waste (LLW) or mixed low-level waste (MLLW) will be treated, if
necessary, and disposed of at the Envirenmental Restoration Dispesal Facility (ERDF),
Secondary waste penerated from retrieval operations will be treated, if necessary, anid disposed

of at the ERDF.

Agpproval authorization for disposal at the ERDF of the LLW and MLLW fractions of the RSW -
and the secondary waste is documented in Camprehenswe Environmental Response, '
Compensation and Liability Act {CERCLA) Time Critical Removal Action Memorandum for
Disposal at the Environmental Restoration Facility (ERDF) of Non-Transuranic (TRU) Waste
Generated During the M-91 Retrieval Operations at Burial Ground 218-W-4C (EPA 2004),

This report provides a summary of the data quality objectives (DQO) that defines the required
decisions and data to disposition this waste. A description of the RSW, secondary waste, and
process for retrieval of the waste is prowdcd. Then, the results of each step of the DQO process -
are deseribed. .

1.1 DATA QUALITY OBJECTIVES METHODOLOGY

The DQO process is a seven-step planning process described in EPA QA/G-4, Guidance for the
Data Quality Objectives Process that is used to plan and coordinate data acqmmtlon for
environmental decision making. These are the seven steps in the DQO process:

State the problem.

Identify the decision.

Identify the inputs to the decision.

Define the study boundaries. -

Develop a decision nile. |

Specify acceptable limits on declslon CIrors.
Optimize the des1gn

NouvAwP~
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“A'brief descnptlmn of éach ef these stcps and their results is provided in Ssctmns 2.0 ’through 8.0
of this repert.

1.2 PROJECT SCOPE AND ASSUMPTIONS

Waste from Burial Ground 218-W-4C that is covered under the tirne-critical removal aetion
(EPA 2004) includes the following:

o LIW d'eri.s fraction of the RSW contained m s:,-

o MILLW debiis and radmaciwe lead solids (RLS} ﬁractlon of the REW co;ltamed in drums,
and

¢ Secondary wastes generated by waste retrieval a operations; e.g., personal pretective
equipment, wood, Iilastm, paper, 1 metal, afid soil.

These ]Q(Bs do not CliTT:

address all @f the ’Waste covered under the tame "t;cal removal

- \}{rﬂl be addmssed by subsaquent C@m rehe ve Envzr@nmental Resp@nse Compensatmn and
Liability Act of 1980 (CERCLA) actions. These DQOs will be revised, as required, to include -
RSW from other original waste-generaﬁng sourees and cortarminated secondary waste.

As stated above, the LLW and MLLW fractions of the drummed, debris RSW are ﬁmm several
ongmal waste-generating sources. For purposes of d:scussmn in these DQOs, when the term -
debris.1s used, is inchuded. A list of the origindl waste-generating sources for RSW in
Burial Ground 21B-W-4C is provided in Table 1-1 based on the tracking code from: the solid -
waste mformatmn and tracking system. .

Radiological and chemicsl characterization is develnped for the RSW based on the original
waste—gemﬁrsatmg source. The m eth@d@logy used to develop a waste stream characterlzatmn is
the Acceptab : Kni Z‘. wie dee (AK) ] 1

the RSW AK is used to ncet all or part @f the waste charactenzaﬁon reqmrements as an
alternative to sampling and analysis. AK is described in OSWER 9938.4-03, Waste Analysis at
Facilities Thit Generate, Treat, Store, anid D Dispose of Hazardous Wastes, a Guidance Manval,
AK provides 2 basis for defining the waste stream and includes a humber of techniques used to
characterize a waste stream, such as process knowledge, historical records of analyses and other
supplﬁmental samphirig and analysas data. Additional discussion on the AK process is descnbed
in Section 1. A
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During the development of the DQOs, the following conditions were established:

¢ Waste fhat complies with the ERDF waste acceptance crltena (WAC) or that can be treated |
to comply with the ERDF WAC w111 be disposed of at the ERDF.

‘e The LLW and MLLW debiis ﬁacti@ns of RSW will be radlologma]ly characterized using
tadioassay-and process k.newiedge The minimum data requirements for the radioassay are
establistied in these BQOS

Table I- 1 Burial Ground 218-W-4C R8W Original Waste -Generating
Sources.

B {. PilotPlant {Plutoniuin Laboratory and Fuels
308 Faeﬂlty _ Develapment Lahoratory) ' _ ( ° ‘.
318 Facility | High Tempetature Lattice Test Reactor
324 | Chemical Engmeenng Laboratery _
325 - ] 'Radmchemlstry Bwldlng
340 | Retention'and Neutra.hzanon Complex
105KE | Battelle Notthwest Eaboratory
105N “Phitoninm pmductlon reactor, Reactor eperaﬁon expenmentauon
o _ o ;:_Domeshc power productmn
1706K | Phiitoninm. producton teactor, Reactor qpexatwn exPenmenta‘tmn;
200W » Unspemﬁed Tocations in thie 200 West Area
202A /202AL | Plutoniuim Uranitim Extaction Plant
2098 | Critical Mass La?jorator_y ‘
21679 | PFP-Complex Building and Crib
12228 | REDOX Confrol Laboratory
2317 -Isalation Bmldmg (Cencentratmn Buﬂdmg)
, _ | Plutoninm muetallusgical laboratory
233§ . . | Pluloium Concentration Facﬂlty
[ 23457, | Plutoniuin Finishing Plant
2WTF | West Tank Farms
327/327C ' ,Radlometallurgy Building
BABCX _ Babcox and Wilcox
| BATCO | Battelle Columbus Laboratmy
BETTS | Bettis Aloniic Power Laboratory
CUPRC | Center for Energy dnd Envitonmetital Research
ESG - | Roeketdyue Energy Systems Group
EXXON. | Exxon Nucleat Systems
| LBLAB _Lawrence Berkeley Laboratory _
MCGEE = | Kerr-MeGee, Cimarren. Plutoriium Fuel Fabneatmn Fac:lhty
VAL _ Generil Electric - Vallecitos. Nuclear Center
WARD | Westinghonse Advanced Reactor Division




HNF-20770, Rev. 0

During the develtpment of the BQOs, the fe]] 3 CONCENS Were taised. These concerns were
factored into the declswns and data requirements, '

e MLLWig requlred to be treated to meet land disposal restriction reqmrements Because of
- the age of the waste and the limited histerical information that may be available on the waste
~ containers, the accuracy of the waste conterits as descm‘bed on.the mmgmal waste paperwork
is in guestion. Ttems/waste m 1ay be: present: that could mpact the designation or treatment
requirements, or otherwise be restricted at the ERDF. A verification prograim will be o
implemented as reqmred by the ERDF WAC using the acceptahle tolerable decision errors
defined-in this dacument '

¢ Process knowledge alone will not be used to radiologically characterize a RSW centainer to
bc ehglbéle fﬂr dispnsal at -f‘ e ER)F Secondary Waste may be chamctenzed w1theut the use

(ilsposmg mf RSW that has mot bcf:n sub] ected 1:0 radlsassay

1.3 RETRIEVAL

In 1970, the U.S. Atox:mc Enar'r Comnﬂsmn defined TRU waste as a separaiaa Waste category
and declared that TRU waste must be retrievable. From 1970 ot suspect-TRU waste (identified
as waste: known or suspected to contain TRU elements) was separated from LLW anid retrievably
stoted in the 200 Area burial grounds. In 1973, the U.S. Atomic Energy Commission changed
thie definition of TRU waste to waste containing greater than 10 nCi/g of TR radionuclides.
The definition of TRU was changed again in 1984 to specify only waste containing greater than
100 nCilg of TRU radionuclides. Therefore, some of the suspect-TRU wasté placed in
retricvable storage is now defined as.LLW, The proceas for retrieval and characterization of this
non-TRJ fraction @f the RSW is shown in Figure 1-1. This section: provides information on the
process fot identifying and charactenzmg RSW and ah overview of the secondary waste
expected to be generatei by the praject. ‘ :

13.1 Was'te St?r'eam I&ent‘ﬂit:aﬁon- and 'Characterizaﬁon

Informanmn on the characterization of the RSW is gathered as part of the refrieval pla:nmng
process, Based on a review of records for the waste containers ini 218-W-4C, the otiginal waste-
generating soisrees were identified. These original waste-generating sources are identified in
Table 1-1. This lst is subject to change as additional characterization data is gathered. For each
original Waste—generaﬁng source and waste stream, an AK docurhentation package is developed.
A waste stream is any waste material generated from a process or activity that is similar in
material, physical form, hazardous constituents, and radiological constituents. Infermatlon on

the AK documentation process is provided in Section 1.4. The AK documentation is used to

develop the contaminants of potential concern (COPC) contamants Gf COncern (COC) and
- designadtion.
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1.3.2 Container Idenﬁﬁcﬁﬁon and Waste Soiirce Assignment

As part of retrieval actmtms, each RSW ceniamer 1s identified from historical disposal rac@ris

- The waste record for each container is reviewed agamst the AK documentation.and designation.
~ The goritainer contents and packagmg information are reviewed. A. tietmmatmn is made if the
ongmal waste-generaﬁng seurce wasté stream categﬁﬂzatlen and desxgnamm are apphcable
If any-differences are identified, the container is placed in a category for further evaluatmn to -

 determine the appmpna‘te dlspesmon pa’shway

1.3.3 TRU/LLW Determination

As part of reitieval activities, the detcmunatmn of TRU radmnuchde conterit for each RSW
container is. accompllshed by one of two methods: radioassay in cmmbmahen with progess
lncawledge or prncess knowiedge teview alone. Radioassay provides af _1sot0p1c inventory for
the TRU t%es as ¢ ﬂnf:d in DOE M 435.1-1, Radicactive Waste Management Manyal (e.g.,
#py, 2 Am), and for certain @thzr isotopes (e.g., ~" Pu, °81). Process knowledge
review uses ﬁngmal was e documenitation and knowledge of the waste source o estimate
 isetopic inventory.

RSW containgrs may be detenmned to be TRU through pr@cess knowledge alorie and be sent
directly to venting andfor st aging for shipment. All remaining suspect-TRU waste is sorted into
TRU or non-TRUJ using a ix ¢ radioassay unit, Waste determined to be TRU using this -
mobile radmassay umt w1 11 be processed through W}P P cartificition activities, mcludlng a
radioassay ai the Waste Receiving and Processmg (WRAP) Fagility.

At this time, the LLW determinatio drars that are candidates for disposal at the
ERDF will be made using radmassay results “The radioassay restlis will either be from the
mobile radioassay unit or from the WRAF radicassay, RSW drums determined, through E
radmassay, t6 be non-TRU will be: cvaiuared for treatmelt and subsequent dlsposal at the ERDF.
‘Waste diums determined to be non-TRU through pracess knowledge along arenot cutrently
ehgﬁale fordisposal at the BRDF and will be fmiher evaluated to deternine the appropriate
disposition pathway, This DQO imay be revised 1 include the data rcqmrements for deterimining
radiological characterization based on process knowledge alone.

- 1.3.4 Secondary Waste Geﬁeraﬁm’a

. Secondary waste is- generated during retrieval activities and could consist of debris and/or soll

‘Non-debris waste (e.g., soil) will be segregated from debris. Material that is found, by using
poitable suivey instruments, to contain detectable contamination or is visibly contalmnated will
be segregated and evaluated further to determine the appropriate disposition pathway: The
secondary waste soil is separate from the RSW drums that coritain contammated soils, The
process for dlSpQSItlﬁmng this waste is not shown in Figure 1-1.
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Figure 1-1. Waste Retrieval Process Flow for RS

it

Processing (facilty)
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1.3.5 Radloassay Capabmtles

RSWis radicassayed using. either a nmblle radioassay unit located at the Retrieval Site or-
radiosssay units located at the WRAP Facility. A qualified contractor premdes the mobile
nendestructwe assay equipment and services. At WRARP, measurements are cobtained using
gamma energy radioassay. and/ar magmg passwe/ active neutron systems.

Cun:enﬂy, the m@bﬂe radmassay services are pmwied by ANTECI—I The pﬂmary purpese of

he ANTECH four gamma ra,y m_;asurement stations
sztuated in a mablle transpert centamer Each staﬂen has a separate druim m‘tater and gonsists of

a far ﬁel_d measurment usmg a coﬂnnated and shze]ded mgh punty gexmammn detecior ‘jl g -Ge)

eve out-hetemg” ies i :
: ‘F‘-?:SIONI and ISOTOPIC seﬂware f@r 'the 1denf:1ﬁca‘t1'en and

qu: txﬁca:tmn ef radaenuc oy

The pm_na:ry purpese of the’ -ff A P facihty nendesu?uctwe assay is to perform measurements for

: 2 coritat HPGe detecters wh:eh, when C(‘mpled w1th movmg

tt ,.eu;h three vertlcal pla .eam pesmens breaks a drum mnte 10 assay segments. Four

gl irectly opposite each HPGe detector. These sources are-used

o dareetly theasure the attenuatlen of the matrix for that vertical segment. The ana1y31s software
uséd on the system is the Geme PC-based Gamma Waste Assay Soﬁware ' :

Nurerous factors affect the MDC reported by the analysis system. Examples include the
detector to sample calibration geomietry, detector resolution, detector efficiency, sample density,
sample elemental composition, spatial disttibution of activity material, self aftenuation of source

‘materials, containers, energy of the photopeak of interast, and especially background
coniributions, The background contributions may be of two types, activity produced by sources
external to the sample (ambient background) and background activity pmduced by sources
intternal to the sample

The basis for determining the MDC is dmeumeﬂted for each assay system. In general the errors

associated with the above factors are factored into the analysis software and the analysis of the
-data :

A quantitative comparison of the MDCs is <11 nCi/g for the ANTECH system and <100 nCi/g
for the WRAP system Note that these are typmal numhers and are dependent on several factors,

'GAMMAVISION is a registeted trademiark of GAMMAFLUX L.P.. Sterling, Virginia.
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' such asthe count time and: matrm 'I‘h.ey are alsonot d:rﬁcﬂy comparable bﬁcause of the
differences i 1n the tmits, software, and analysxs technigiies. '

1. 3.6 Treatment and Blsposal De :mnns

snmllar nethods but is ot cavered ‘by ﬁe TRU Pmyam scape

AK documeritation includes this mfoaen

» Waste-generating source facﬂli y and/or process; e.g.,  Weapons production, maintenance, fuel
TEpl research and dévelopment faclhty stabilization, decontammanan and
dec@:mrm_ sioning, :

e Dates of waste gerieration;
o Physical waste form and waste matérial parameters; e.g., plastic, metal, glass, rubber,

» Hazardous/dangerous constituents regiflated by the Resource Conservation and Recovery Act
of 1976 and the Washington Administrative Code, and

o Radiological constifuents.

RSW may have been generated durin g deactwatmn, s_tablhzatian and/or decontamingtion and
decﬂmnnsswnmg of facilities used pnorto 1970. Facility missions-and processes prior to 1970
are mcluded in the AK dﬂcumentatlon when they contribute to the RSW charactetization.

This section contains a summary of the 'ava:ilaﬁie information on the PFP débris and suspect- -
contaminated secondary waste streams. :
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14,1 PFP Debris Waste smﬁni

Forthe I!FP debris waste stream, Table 1-2 lists the references. remewed as part of the scepmg
process and provides.a bnef n:arratwe of the pertment mfonnatlon contained in each reference.

The PFP'begﬂe' eratm in 1 949-1@‘163151]16 mereasmg demands for plui:emum to suppoxt Cold

TV aly p'r@'ce: : ﬂéﬁf@iﬂpt suppeirt. ";Ehe- P :
'prowdmg recovered Iutemum as feed for the renete mechanical lines.

The fcﬂlow:mg are areas ﬁe:m which the waste was generated, the time of generation, and 4 brisf

reaétwe ecrap $ a,_l of ! C oxalate oxz,de FRF sludge and serap &m plutemum
buttmn omde campa j_<, 5 usmg thermal treatment and solidification of sand, slag, and

: 3uildin g Waste was. generated ﬁem acﬁvmes assemated w1th plutemum eperamns
as w;zll a8 stabﬂwatm of reactive plutonium materials, such as oxalate, oxide and PRF
sludge. _

e PRF: Waste: gencrated from 1970 to the present from the 236-Z Building, Waste was
generated in suppart of pluttmum fecovery using extraction during the plutonium button
oxide eampal_

¢ Laboratories (Analytical and Plutonium Process Support): Waste generated from 1970 to the
present, Waste was generated in support of the last plutonmm button campalgn and reactive.
sciap stabilization.

232-7 (lme inerator): Waste generated from 1970 to the present. Waste generated fro
clean-out actwa:tles

e 2736-ZB: Waste generated from 1970 to the present. Waste generated from repackagng |
and assaying packages from arcas within the PEP.
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Table 1-2. Bxisting Documents and Data Sources for PFP Debris Waste.

absencc af pmhiblted 1tems and radlonu lide mvcntory

P::omdes mvemory sheets mdlonmchde mﬁ)rmatmn aud_ 11
_ matenal welghts on ¢ach PEP waste contamer

pmcedure to be managed- sepa
omdlzmg wastes wer pr 1E4 quads; 1

~ caleium, unvented gas cyhnders, acid or caustlc soaked rags, and abserbed materials were also
prohibited.

Thf: waste matetials expected to e present that could potentially contain dangemus waste
constititents include dry cell batteries, lead gloves, dmed paint, and fluorescent hght tubes.

10



HNF-20770, Rev. 0

Non—RSW c@ntamers frem this. same was‘te strcam have been sub]ected to iL_.»P certi_ﬁcatl@n
activities. Waste items have been 1dent1ﬂed that are not ehgible for: macroencapsulalon orthat
do. not meet the ERDF- WAC These® ty;aes ‘of restricted items mclude, f@r example, itmer
contamms oth id and mercury thernometers | :

A

neptmnmn‘ ‘monum, and uranaum .t’ner radmnuchdes. 1 entiﬁed dumlg radmassay ot pres gt
from the decay of these radionuglides are prowded in Section 1.5.

1.4.2 Secendary Waste Stream

Secondary waste streams generated during waste rettieval cuuld gonsist of debns and/or soil.
Non—debn' waste (e.g. soil) will be segregated from debris. Material that contains detectable
cotifamination using p@ r able Sﬂrvey mstz:umenis erthax is wsﬂaly cmntam:mated w111 be
segregated and eva ypriate disposition pathwa;

secondary waste SGll is sepaxate ﬁ'@m the KSW that corttain contam:ma”ted soxls

*aS*tB Bes;:nptmn Secondary Wastes generated by Waste retaeval epcratlons

142.1 Phymcal«

The debris vwaste canmsts of materials such as wood (generally pallets and plywood) used n
se:rtmg or protectmg the waste packagcs ta;rps and perstm‘nel pm‘tec (i cqmpment generated

staples naﬂs &ic. b CQuld also be mx:luded Tnace amoums of SOll may remam on the Waste Thc
debris is considered suspéct-contaminated; due to its potous nabure, it canriot e surveyed for
radmloglcal release. :

Waste soils will elther be uncontaminated soil and managed as LLW (radioactive oniy) or .
contaminated and evaluated further to determine the appropriate disposition pathway.

11
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1.41 2 2 Radmnuchdes. .Radmloglcal surveys are performed on the secendary waste fo

e anfard Slte rad:noleg:cal comtrel pregram Typwally, fer removable

tior detectable activities (MDA) are <1000 dpmi/100 o beta-gamma
dpn f-lOO cm alpha, For total conta:rmnatlen (i€ €. direct: Surveys), the MDAs are

<5000 dpm/ 100. cm beta—gamma and <1(30 dpm/liO ont? alpha. '

ar-Facility Enwronmental.: : emtonhg » Table 1-3 ﬁrewdes the 1setep1c mventery used for
suspect-cnn‘tammated secondary waste based on data from this report.

Table 1-3. Tsetopic In#eﬂtery'fef Suspect-Contaniinated S;eqendal_‘;y_ Waste.

Sx12

R Y- ey o

By ] 0492017 =1 |
By - | ooasxo034 | X |
2881y | oes0x020 | ,_<196x10‘°7g B
_239Pu/2"'°Pu, | o0exe2 _ =224x1p”

Vi coummg errot: Cmnimg error inchided in detemnmng isotofic cmentrauen ik Waste

1.5 CONTAMINANTS OF CONCERN

COCs are the radwlegtcal and chemmal constltuents in the waste that contribute to the waste
charactenzatlen‘-or are othierwise required to be reported underthe BRDF WAC, To obtain the
C of the COPCs is first compiled. COPCs ate the potentlal souzces of contamination
; —generaﬁng seurce The C@PC,S fer the P;FP de’bns waste are cempﬂed

econda ry waste stream are complled frem mformatmn on the cha:ractenza of Hanford Site
soils. COPCs for which process knowledge andfor analy ical data are su:fﬁclent to confirm that
~ they are not present, or are not reasonably expected to be in the waste stream are excluded to
 obtain the COCs. Hazardous/dangerous constituents below reguia‘tory threshiolds are slso -
exchuded. Radionuclides are excluded when they are naturally occurring and, have niot been

concentrated in the waste. The exclusions and rationale are provided in thls section.

12 - o
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1.5.1 Contaminants of Potentlal Concem

Table 1-4. 1de;nt1ﬁes the: C@PC for PFP debns waste. stream and ﬁhe suspect- ccntammatad

secondary waste stream, inch

ing the known or suspected soirces of ccmtammatmn, the type of

contamination, and affected enwronmental media.

= i
FFP debris

Table 1-4. Contaminants of Potential Concem.

laboratery
opérations

Pliteniam
Resldmation

. 'FaGiﬁW¢h¢Hﬁcais Dy

g ch agid, hydmgén pemxadé oxahc acld, petass;um pennangaﬂate

| Chemicals used in.
thie RMA, and hydrogen fluoride, calcium, jodine, magnesiuim, and potassium hydroxide |
‘Radionuclides '69(30 4OI§22N5, Sigy 0y 137(33 137mBa, mﬂu, 1SJ‘Eu, 2331’ 23""U 234“’Pa
234U- 235-[3- BSm'U 237Np E&U BBPu BQPu ZdﬁPu 241Pu’ 242Pu MIAIH’
‘ ] 231-]:1]:Ij Micm ’
Suspect- Radionuclides | S, P'Cs, P*U, zssU 28y mPu, 24°Pu
Contarinated
Secondary
‘Waste

PFP = Plutonium Finishing Plant.
RMA  =Remote Mechanical Line A.

= Remote Mechanical Line C.

13



HNF-20770, Rev. 0

il.S.-2- : CD}?CS:Exélusions

Table 1-5 lists the exeluded COPCs, The rationale for these exclusions is typlcally based on

process k:newledge or regulatory limits,

Table 1-5. Excluded Contaminanits of Potential Concern. (4 sheets total)

Remote Mechamcal Lme C (RMC) '

sto Trestment Facility {2 41 iz _
n tiydroxide was ot directly a part of the'

il g} Potasm
ling process,

Calcium, iodine, anid magnesium ﬁ'agments were swept up

| with ¢rucible fragments and reprocessed at thig PRF,

14
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Table 1-5. Excluded Contaminants fPotentlal Concern. (4 sheets total)

“PRF chenicals

W#ﬁe Comi}lex as: sohd Waste

’Iihe majaﬂty of the caxbon teixac”lﬂnnde was removed with

top dfthel stage colim ¢
nitrate was_destr : ed- }

recycled back m.’to the pmcnssl

The gelatinous plutomum oxide was transfitred to the PRF,

Room 41, Glovebox MT:5. Hydrolysis waste solutions were

| filterad-and tested. Ifthe orgamc content was below :

prescnbed Timits, the remaining supernate was d1sposed in the

D«4 waste dischatge system, ‘Solutioris containmg high

organic and hxgh.plutemum content were Iepmcessed Sinee

the solution was heated from 95 °C 0 110°C forup to 2

‘| hours, the Byl alcohol stayed in the vapor phase atid was

B N Vented throush the. glovebox veptilation systerh,
Radionuclides Potassinm is found in seil, cement, limestone, and wood and

' : | should be expeeted to be naturaily acelirting within the waste .

stream. Mo processes are expected to have concentrated the

potassittm.

15



HNF-20770, Rev. 0

W&ste- Serv1 o8 M&mo 3/3 1!04

"ﬂuende kemsense
_ damethylammephenylazobenzmc
- acid, sodium salf, providons

16



HNE-20770, Rev. 0

Table 1-5. Excluded Contaminants of Potential Concern. (4 sheets tota)

C 173~ 3 of beiow regulatury
oricentration.are dﬂcumcnted in

WAC 173303, ‘:‘Dangc'réus Waste Reg_u]laﬁci)ﬂs,” Washington Administrative Code, as amended.
183 Final List of COCs

Table l -6 provides the CQCS for the PFP debris waste stream and suspect-contaminated
secondary waste streams.

17 . | | B
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| Suspeet-
Contaminated
Secondary

] Waste : o L ,
PEP = PiutonmmFszbmg Plant

1Ot]:ner radionyelides may be 1dmtzﬁ d dhxrmg radioassay. ‘These radionuctides will be Gvaluateﬂ to-detérmine

sion products, or ether reaction, pmducts from radienuclides. in the PEP
debris waste stream mventory. & Iad:wnughde can be associated wﬁh the PFP debtis waste stream, it may
be added to the waste profile for the ERDE.

2.0 STEP 1—STATEMENT OF THE PROBLEM

‘The objective of DQO Step 1 is to evaluate the available information _anﬂ. define the problem so.
- that the data requiremenits and decisions can be developed. The problem is stated as:

The low-level and mixed low-level fractions of RSW, including secondary waste, will be treated
(if required), processed Gf required), and then disposed at the ERDF. The waste must be
characterized and the RSW must meet the definition of debris.or RLS eligible for
macroéncapsilation in order to properly manage the waste to the requirements of the ERDF
WAC. :

3.0 STEP 2—IDENTIFY THE DECISION

The objective of DQO Step 2 is to define the decision statements that must be addressed to
resolve the problem. The decision statements are developed by identifying the key questions that
the study atterapts to address and alternative actions (AAE) that are taken based on the answer to

18
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question. These questions are called Principle Study Questions: (PSQ) The PSQS 1dent1fy key
unknown conditions that once answered will address the pmblmn of a equately characterizing

the waste. Table 3-1 “presents the. PSOs and the alternative actions (AA;

at will be taken when |

each PSQ is answered, dlong with a description and qualitative severity rating of the
consgquences of lmplementmg the wrong altematlve action.

Table 3-1. Decision Statements. (3 sheets total} |

‘ Altemat:ve uction Canseque?tzz:'o;fsermneous Seventy of conseqaences
| 1-1 The RSW achwty is aheve thf: TRU The RSW is erroneously Not gevere. WIPP
classification and will be rzmaged for | deterrined:  be TR and will certlﬁcauon achvmes will
digposal'at WIPP. - be sent through the WIPP ] iona
certification process. -charactenzation to miake a
] ‘ Fenal TR detemnnatlon |
-2 The RSW actlvﬂ,y is below the TRU | The RSW is erroneously | Potentially severe: TRU waste
. classification linmits and will be determined tobe LLW anidds | could be d;spesed ofatthe
-evaluated for trédtient and - evaluated for disposal at the “ERDE.
_ sibseguent disposal at'the ERDF. | ERDF. :
1-3 | Noaction. No action. This altematwe is not
' applicable to thisproject and is |
not considered ﬁlrthsr
DS# .

Deczswn Statement #l —Determme whether or not tke RS Wexceeds classy‘icanon as TRU waste.

Alternative action Comequer;c;f;j;ermneous ' Severily of consequences
2-1 The RSW contents do not include ' The RSW is erroneously 'Potenﬁa]ly severe. The RSW
dangerous/hazardous waste. determined to be free of would be disposed as LLW
_ o N dangerous/hazardous wastes, ent. _
2:2 | The RSW contents inchude The RSW is erroneously Nﬂt severe. Nondangcmus
’dangemus waste. The ~ determined to contdin wagte would be tredted and
.RSW will be evaluated for treatment | dangerous/hazardous wastes. disposed in ai approved.
. and subsequent dlspﬂsal at the ERDE. disposal facﬂ1ty, which Has
‘ ) minor cost impact, butno
1mpact to furnan health or the.
) ; | environmient,
2-3 No aciion. No action. This alternative is tot |
applicable to this project and is
. _ | notconsidersd further,
DS # | Decision Statement #2—Determine whetlier or the not the RSW contains dangerous/hiazardous wastes.

19
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Table 3-1. Decision Statements. (3 sheets total)

-;leﬁ;ﬁnon of debns 01 RLS. o

detenmned to fbe delms ar RLS.

33

‘Noacﬁbﬁi' e e Ngza_gﬁon.

conlam : “F.-Icstncted wasﬁes.

| "The REW 15 dotermined fo contain

ERDF-restricted wastes.
rsslncted. wastes

Noaction. | No action.

apphcabla to t‘hlslym_}ect and
is not considered further.

DS#

Deczsmn Stafement #4—Determme w,hether ar ﬂze #ot the RS W coments cmztam ERDF restric

ea' wastes

20
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 Table 3-1. Decision Statements. (3 sheets total)

Altematwe actwn N
=) SEC( "darywaste dees not mc]ude {
: radmlegmal and/or
dangerous/hazardous conshtuents B ,
‘ ; -dangemusfhzzarﬁaus wastes:
5.2 ”' 'The smondary mste is
contam Ia, , cﬂagl al. andfor -
dangerous/hazardous wastes
Ds# Decmrm Statemert #ﬁ—Determme swhether the secandary waste contains mdmlﬂgzcdl and/or
dangemus/’hazardaus constztuents

ERDF = Enwmnmental Restoration Disposal Facﬂliy ' RSW

= retnevably st@red wasie.
LLW = low:level waste. TR = ‘
NRC = U.S. Nucléar Repulatory Commission. WAL = i
RLS = radioactive léad solids. WIPP = Waste Isdatwn ‘Pilot Plant.

4.0 STEP 3—IDENTIFY INPUTS TO THE DECISION

The objective of BQO Step 3 is to identify the information that wﬂl be reqmred to.answer the
PSQs identified in DQO Step 2 and to determine which information will tequite snvironmental
measurements. The requn‘ed information may already exist or may be derived from
computational ot sutveying/sampli g and analysis methods, The apptoptiateness of using
existing data is evaluated.

Table 4-1 identifies the data reqmrements and the types of data that could be used to resolve each
decision statement. Table 4-2 identifies if the data cutrently exists and if it is of sufficient

uality to resolve the decision staternenit, A qualitative assessment is then provided on the
usabﬂlty ofthe data,

21
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Table 4-1. Information Needs and Data Reqlﬁxcménts.

RSW isotopic distribution [ERDF WAC - | Process flow calculations
' ' Waste Storage/Disposal Record
Solid waste information traakmg
System,
Radioassay
| Scaling facters

{TRU calculation

RSW TRU determination [ERDF WAC
| DOE M 435.1-1 Chig 1

. _ e 3 _ Scailmgfactors R
2 . [RSW damgerous/ ' WAC 173303 “Process knowiedge _
hazardous waste content | : ats

Waste Starag fl:spaéal Récord:
Solid waisté information trackmg

system
Visual examination
‘Real time radmgraphy
| e o o Venﬁcaﬂon .
3 |RSW debris/RLS content |40 CFR 268.42 owleds
. ' 40 CFR 268.45
4  |RSW restricted wastes [ERDF WAC- Process hewledge
: : 18 CER 61 :Waste Storage/Dlsposai Recerd
Vlsual -eXamination
{Real time radiography
Venﬁcan@n
5 Secondaay waste BRDF WAC : ledge
' radiological content ' Fleid msﬁumsnta‘aon
. e Sedling factors _
. S’ééénda;fy waste | 'ERDF WAC : Process knowledge
dangereus/hazdrdous :
waste contem: L

10 CFR 61, “Llcensmg Rseqmrements fer Land, Dlsposal of Radmactlve Waste * Code of F ederal
: Regulations, as amended:
40 CFR 268, “Land Disposal Restrictions,” 268.42, “Treatment staniards -expressed as specific
technologies,” 268.45, “Treatment standards for hazardous debris,” Code of Federal Regulations,

a ‘arhended:
DOE M 435.1-1 Ghg 1, 2001, Radioactive Waste Management Manual, U8, Department of Energy,
Washtington, D.C.
WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, as amended.
ERDF = Environmental Restoration Disposal Facility. TRU = transuranic.
RLS = radioactive lead solids, : WAC = waste acgeptance criteria.

22
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Table 4-2. Data A:ssessmeht. (2 sheets total)

Data to-determine the isotopic quantities

to determine if the RSW is:low-level and
otherwise meets the Environmental

Restoration Dispesal Facility waste
| aceeptance criteria.

Process
lmowledge _
_ .radloassay

| Data to determine if the RSW is regulated
as a listed dangerous wastd in aceordasice
with WAC 173-303-080, -081, and -082.

‘Process.
knowledge

j:\?xhaas_’t"fée;%'-Si*én"vi'cjfss"'M'iemio, 33004 |
HINE-EP:6489

Data to determine if the RSW meets the

definition of a charaeteristic waste in
aceordance with.40-CFR 261.24;

|40 CFR 268.40; WAC 173-303-140, and

WAC 173-303-090[2]-[8]; if the RSW
meets the definition of a toxic dangerous
waste in accordance with WAC 173-303-
100 and WAC 173-303-100[5]; and if the

|RSW meets the definition of a persistent

waste, in accerdance witht WAC 173-303-
100..

-Pi'océs's
knowledge

Waste Services Memo, 3/3 1704

HNF-EP-6489

v

Data to determine if the RSW'is regulated
for pelychlormated biphenyl

leoncentrations in accordance with the

Toxic Substances Conirol Act of 1976

andlor WAC 173-303-9904.

Process

knowledge

T Waste Servmes Memo, 3/31/04;

HNF-EP-6489

‘Data to-determine if the RSW is land-
“ldisposal restricted and meets the.
definition of debris orradioactive lead
'selids, in accordance with 40 CFR 268.

Process
knowledge

* | Waste Services Memo, 3/31/04,

HNF-EP-6489

23




HNF-20770, Rev. 0

Table 4-2. Data Assessment. (2 sheets total)

Data to deterniine tha 'restricteél astes “[Process. 1Y [Waste Serv es Memo, 3/31/0
‘are not present. _ knawledge ' . HINF- EP 6489 | S ,
5 |Datato determiine the 1setop1c quantities | Process Y |Radiologic ;Survey:Recards R Y | ¥

and the listed-and/or charactetistic . fknowledge - | | Visual Inspection Procedures
|constituents for:secon ary waste: : '

*Additionial verification to determme the presence of; prohlblted articles and conﬁrm the debris detenmnatlon may be- completed piior: to treatment and -
. disposal.
Radmassay will be completed to quantify rad:onuchdes and confirm. isotopes listed on waste récords. Scaling will be dome to quantify 1sot0pes not

detected by radioassay.
“Visual verification will be performed and field radiological instruments will be used to determine the presence of dangerous-and/or radiological

constituents.

40 CFR 261, “Identification.and Listing-of Hazardous Waste,” 261.24, “Toxwlty characterlstlc ” Code. of Federal Regulations, as amended
40:CFR 268 “Land: Disposal Restrigtions,’ » 268.40, “Applicability of treatment standards;” Code of Fe edéral Regulations, as amended..

Waste Services Memo, 2004; PEP Debris Waste Designation, (Memo ftom Justin Bolles to Cindy Girres, Duratek Techmi¢al Services, March 31) Fluor '
Hanford, Inc., Rlchland "Washington.

HNF-EP-6489, 2003, Hanford Site Transuranic Waste Management Acceptable Knowledge Documentation for the Plutomum Finishing Plant, Mtxed ,
Debris; Rev. 15, Fluor Hanford, Richland, Washinhgton.

WAC-173-303, “Dangérous Waste Regulations,” Washingion Aermstratzve Code, as amended.

Toxic Substances Conirol Act. of 1976, 15USC 2601, et seq. .

PSQ = principal study question.
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4.1 PEPDATA ASSESSMENT

Infonnafmn on the PFP debns waste source consxsts @f nﬁt'only historieal documentation but
| PP certit i rities'such as radioassay and

: - nfermation was obtained on these waste

mfamatmn trackmg system database was updatad t include any new

containgers, the sohd waste
information. _

4.1 Listed Dangerous 'Was?fe

s.an F _ ;Icgréﬁsmg @peratmns may b i
@pen t@p and c@mveyanzed) and fabric scmmng, none of Whlch resemhle
' e PRF during past eperations.

4.1.2 Characteristic, Toxic, and ?er'sistent-ahggemus Waste

i)

The waste materlais expected to be pa:esent in: th;s mste stream that eoulé pmtentlaﬁy eontam

at Hanferd Usmg a database / S ety D,a.ta Sheets Gf "-'3 inie bat

used at Hanford, worstscase chennc.al const:niuent concentrations were used as the basrs f’@r
cﬂlpletmg the demgnatmn Waste codes for fluorescent light tubes aze applied using dangemus
constituents known to be present in fight tubes at Hanfmrd

This mixed debris waste stream does not exhibit the characteristics of c@rmsmty or reacuwty as -
defined by the Resource Conservation and Recovery Act of 1976, 40 CFR 261.22,

“Characteristic of corrosivity,” and 261.23, “Characteristic of reactivity,” respecmrely The
Washington State code WSC2 (caustic) is applied; The waste materials present in this waste
stream that exhibit this code are dry cell batteries and sodium hydroxide pellets.
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4.1.3 Pnlyclhiormateﬂ Blphenyls (PCB)

No gvidence of items »s@ntnmg PC]S being added to the waste sirean has beén identified in
AK documentation. The -Cemplex scgregatcd jtems or materials that exhibited PCBs.
Wiste packagmg procedmes were used 0 segregate. PCl-beanng Wastes

4.1.4 Debris Determination B

) "’"tenals that make up "eater-ﬂlan er- ual-to 50 volumetric %
Fi4 ; d matenal it

-==2;55 314 “Spemal .
. presem 11:1 debns that is

the Waste recm'd

4.1.5 Isntupic Content

Isotopic mventory is determined through rad:leassay and process knowledge. Pmcess knowledge
~ was developed to quantxfy the amonnt of PSr and 2 4U expected in the waste stream. Scale

factors were determined or developed using historical records, chemieal flow sheets used in
reprocessing irradiated Hanford Bite reactor fugls, and from calculated radioisotope generation
and decay (M4T00-PIC-02-076, M4TO0-PIC-02-07 7). The scahng factors used fof the PFP
debris waste stream are as fbllows

. 234u/235U 30
B4y 2
137~ 0.

4.1.6 Restricted Waste

To date, over 1,200 low-level debris drums from the PFP debris waste stream have been

processed through WIPP gertification activities. The real-time radiography and visual

examination results identified waste ftems that are not eligible for macroencapsulation or are .

otherwise prohlblted at the ERDF. One to two percent of the containers have identified

- containerized meteury, such as in a thermometer. One to two percent of the centainers have -
identified containerized liquids. Other restricted items, such as a cadmmm battery or hqmd acid,

- have been 1dent1ﬁed in a few cases. :
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4.2 SECONDARY WASTE DATA ASSESSMENT

~ No. prmcess k;owledge was 1ocated that mdwated that the. secondary waste had come into direct
M us_Waste Vlsual examma’len aof the Waste IS perfcﬂmed as it

of Hazarious Waste,” 261.31, “Hazardaus wastes fmm non-spemﬁc sources 1.32
“Hazardous wastes from spemﬁ sources™; and 261.33, “Discarded. coercml chenncal

- products, off- speclﬁcanﬁn species; contamer residues, and:spill residues: thereof.” Suspect-
contaniinated secondary waste catinot be free-released. Radislogical surveys afe comipleted,
documeniting thit radiological cmntammatlon above detection limits was not found.
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DARIES OF THE STUDY

5.0 STEP‘%BEFINE THE BOU!

The @b_]ectrve of D IQI Step 4 is o deﬁne the spatla’.l and tempo:ral components of the RSW and
suspeet-conta tto ensure fial the data -
coﬂec’ted:a?e ; ‘ ) 1 i £ on making for each iemsmn
statement is deﬁned by cﬂmbml' ; the p@pu]aﬂon ofi mterest with the spats,al and temporal
.boundanes Practical constraisits that could. interfere with samplmg are alse 1dent1ﬁed

The papulatmn ef mterest for. these DQOS is. the RSW irm‘ls and the suspect-contmmnated

estabhshes the 11 '_ of gathenng data to- address each demswn statement T_able_ 5_ 1 provides &
summary of these limits.
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- Table 5-1.. Boundaries for Data Collection.

measursme ity may’ be

h Radioassay results may be

used _ﬁ'om pre ous _reh*xeval

} made for each drum

Eitmn will be ‘

taken on g drum.
2| Non-TRU RSW. | _ | The designation will
' comp,ieted f@r th:e waste-
_ .-generaﬁng source (2:g.,
_ ‘PFP) generatmg source
3 | Non-TRU RSW | Bach drum will bo
Druthis i
4 | Noa-TRURSW |
Drums

NR Class c 11m1£s wﬂl
be ¢empieted for each

dcsignaﬁoﬁ Data ﬁ'om the
WIPP certification program
willbe used when possible.

. NRC Clags C
‘ determmatmn will be

ongmal Waste—
generamng source.

T Seeonday

The waste will be
evaluated as it is

" g cxammation al
-radislopical strveys are

condireted 55 the wasts is

_generated.

Waste
'genefate‘d;

NRC = US 'Nuclear Re 'iatory Commnssmn. '
PFP = Plutenium Finishing Plant.
RLS - = radioactive lead solids:
RSW. = réetrigvibly storéd waste,
TRU = transdranic.
WIPP - = Waste Isolation Bilot Plant,

Waste Receiving and Frocessing,

5.1 TRU/NON-TRU DETERMINATION

To determine whethier a RSW drum is TRU or non-TRU, radioassay and a weiglit measurement.
will be performed on every waste drum for radiological characterization. The unit-measurement
size is a waste drum. A statistically based sampling design for the waste stream will not be
employed for radioassay because all drums of LLW and MLLW covered by these IQOS will be -

subJ ected to ratlioassay.
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Radmassay techmques cauld include g 'é"-a energy assay ot imaging passxve/actwe neu’tron
systems to dstermine the tadicactive matemai composition and quantify radionuclide masses
Three sources-of assay: data gotild be used far rad1019g1cal charactenzatmn

. NBA from | pa‘em@us pﬂet remeval campms,

- Containers selected for verification are not limited to RSW LLW or MLLW contaitiers, Any
ontainer from the same waste stream gs defined in the dpplicable AK decumentation may be
used for verification. These containers iiclude both TRU and non-TRU RSW coritainers as well
as-ofher containers in the same waste stréam that are being certified for disposal at the WIPP.
Fora given gen,eratmg source and waste stream, it must be demonstrated that the same.
generating processes have been used and that the current data is congistent with pas‘t data, Wlth

no shifts or trends in the ertor rate over tu:ne

Verification will be ongomg throughout the project. The results of Venﬁcanon will be used to

update the designation or identify & subset of the population that has a g ferent characterization.

5.3 ]}EBRIIS'= CLASSIFICATION

Existing R§W coritainer inventories will be used to determine whether a waste drum classifies as
~ debris or RLS and is eligible for macroencapsulation, The contents inventory for each drum will
be evaluated and a determination wﬂI be made that the drum is debris wastﬁ

If the results of verification indicate that a population of container inventories is not accurate for

purposes of debris or RLS class1ﬁcat10n the subject populatmn will be re-evaluated and rejected
if necessary. _
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5.4 EF}STRICTEB WASTE DETERMINATION

Radluuchdw inventories to-determine if a RSW drum is. greater thap U.S. Nuclear Regulatory
C@mmmswn Class C limits will be establishcd in accordance with Decision Staiement #l

}hstarlcal dita:will be used *te,deterrmne the poternitial for restricted items to. be present in a- waste
 stream. Verification of the aceuracy of the historical waste contents Wﬂﬂ takep rior 1o
 treatment by periag redl-time radmgraphy er VisuaI examination on a rcpresentatwe number
of contamers from each waste stream.

over ’fime.

Verification will be origoing throughout the projeet. The results of verification will be used to
update the designation-or identify a stibsét of the population that-has a different ¢haracterization.
Acceptable failure rates will be established when defining the tolerable decision error.

5.5 SECONDARY WASTE CH:

ACTERIZATION :

Visual verification is performed to-ensure no obvious indications of chemical contamination are
present on the waste (g.g., stains). Radmi@gical Surveys ate: perfonned on the secondaty waste to
determine if any contamination is present. Surveys are conducted using programmatic guidance

- and procedures from the Hanford Site radmlﬂgcal control. program. Typically, for removahle
coritamination, the MDAs are <1000 dpm/100 e’ b’era-gama and <20 dpm/ 100 om? alpha.

For total contammatlen (ie., dlrect surveys) the MDAS are <5000 dpmf 100 cat* bata—gamma and
<100 dpm/160 cm? alpha

6.0 STEP 5—DECISION RULES

The objective of DQO Step 5 is to-use the results from DQO Steps 1 through 4 to develop
decision rules. Decision rules provide the pararneter of interest, unit of decision making, action
level, and alternative actions. Table 6-1 presents the decision rules that correspond to each of the

decision stafements identified in Table 31 Flgure 6-1 prowdes the decision ride logic diagram
fer the RSW. :
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Table 6:1. Decision Rules for Characterization of Retrievably Stored Waste,

| mests ﬂae ERDF ‘WAC then the waste wﬂl be tresated ami then @hspmsed at the BRDF.

| IFthe RSW is.evaluatéd and contains ERDF-restricted wastes, is NRC > Class C and/or mests
the ERDF W

' rthen ﬂIe waste will be sent to the-CWC awaiting further evaluation for

wﬂl e dISpﬁSBd at'the ERDF as suspeet-contaminated LLW.

If the secnndary Waste 1s evaiuated forthe. presence of" radlelogmal arid/or

pla:n will be develeped to chaaracterme this secondary waste.

-‘te is evaluated for the. presence ef radiolegmal andf@r
constituenits and no ¢oitamination is found, then the secondary waste

1ents-and contamination is identified, then a samphn,g and ana1y51s

40 CFR 268, “Land Disposal Resmcmons " 26842, “Treatment standards exprsssed as spemﬁc technologies,”

CWC

268. A3, “Trezﬂ:ment statidards far hazardous debris,” Code of Fedéral Regulations, as amendsd.

ERDF = Envitor

NRE
RSW
TRU

WIPP

= retrlevab',iy stered waste,
= fransuranic.
WAC = waste accéptance criteria,

= Waste Isolation Pilot Plant, -
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Figm'fe' 6-1. Decision R,uié ‘Logic Diagram forRSW

Legend _
CWC = Ceritral Waste Comyilex .
ERDF = Envitoniméntal Restoration Disposal Fagiity
LLW = lgw=level waste

TRU = transuranic - ,

[WAC = waste acceptance criteria

. |WIPP = Waste Isolafton Riiot Plarit
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The action levels used 10 evaluate the decxsion rules are provided in Tables 6-2, 6-3 and 6-4.
The action: levels are generally based on regulai@ry thresholds for waste characterization and

. the ERDF W’AC

Table 6-2. Action Levels.

Transuagic Radionuelides

| Dangerous/Hazardous Constituents

(including RLS)

1! treatment.suhcatego;y pér 40 CFR 268.42.

; that exeeseds.

ERD’F Resmoted Wastes such as the fgllowmcr
« Explosives or reactives,
o Toxic gases, fumes, or vapors -

atmospheres at 20 2 6

»  Free liquid

s Pyrophoric matérial

+  Biological, ‘pathogenic, or infectious
materis] '

Identified in the ERDF WAC as.generally

»  Gaseous waste 4t a pressure in excess of 1.5 |

restricted.

NRC Class C Waste

.. Greater than U S NRC Class C ]nmts as

S“éb@ﬁdﬁfﬁf Waste

' V-131ble mgns :@f chemwal mtammammn or |

detectable raﬂlological contammaﬂnn

10 CFR 61, “L1censmg Reqmrements for Land Dlspesal of Radicactive Waste,” 61.55, “Waste classxﬁcahon,” Cdde of

Federal. Regulafwns, as amendsi.

40 CTR 268, “Land stposal Restrictions,” 268.2, “Definitions apphcab!e in this part,” 268.4; “Treatment Surface
lmpoundment exeniption,” 26842, “Trcatmcnt standards expxessed as. speclﬁc technologes,” Code of Federal

Regularions, as ametided.

DOE M 435.1+1 Chg 1, 2001, Rudioactive Waste Manggement Manual, 1U.8. D,epartment of Energy, Washmgton B.C.
WAC 173-308, “Dangerous Waste Regulatmns,” Washingron Admirnisirative Code, as. amended, Olyrpia, Washmgton

ERDF = Environmental Restoratiorn D,Isp@sal Facility.
WRC = U5S. Muclear Eeguilatory Commission.

RLS = radioactive lead solids.

TR = transuranic. _

WAC = waste déceptance eriteria.
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In addition to the transuranic rad:mnuchde and NRC Class C Tevels, the ERDF has established

limits for certain radionuclides that are provzded in Table 6-3. When two or more radionuiclides
‘ate present, the sum of the fractions is-used to-determine accePtablhty Each rz uchde in the
waste mixture must be divided by its.associated Timit, wuh the sum bemg less § ;
1.0, Waste sources dbove a Timit must be evaluated furth

I:n addition to.the rnegulat S _ '
estabhshed concentrati umts ,for certam chﬂnnzai that are pmvmhed in Tablc 6-4 Each
chemical constifuent. must be below the established limit.

. '>'1pCié’g _
/0050 Ci/m’

1o 0915 cim’
{15 CHmY
10.029 Cifm’® _
1 0:029 Ciym®
| 6:2 Ciim’

A majm‘ radmnucllde must also meet all af the following
coriditions:

o Halflife g]'éﬁt'er' than 2 years,
Not in secular equilibriym with a parent nuclide.
¢ Isnotnaturally occumring at ani detivity level
consistent with levels determined in Hanford Site
: Bankgr'und Part 2, Soil Background for
Radienuclides (DOE/RL 1996)

DOE/RL-96-12, 1996, Hmy‘brd Site Background: Part 2,
Soil Backgmund  for Radionuctides, Rev 0, U.S.
Depamnent of Bnergy, Rickiland Operations Oﬁ'lce
Rwhiand, Washington. :
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 Table 6-4. ERDF Chemical Action Levels.

‘Antimony
| Arsenic
‘Barium -
-Cadmium

| Chromlum

g "";Mangauesa B
Selenium
| Silver -

1 Thalliumr
: "'Vanadmm L
Zing 90
: ERBF = Enmnmentai Restmatmn Dlspmsal Faclhby

7.0 STEP 6—TOLERABLE LIMITS ON DECISION ERRORS

The objectwe of DQO Step 6 is to- define the t@lerabiﬁ limits on the probab:lhty of making a
decision error, This: sectmn describes the tolerdble linaits that will be employed for the
radioassay, vcnﬁcatmn, secondary waste characterization. -

LE DECISION ERRORS

ADIOASSAY TOLERAB

The radicassay equipmeit shall perfrmm a-maner to aceurately and reliably provide
radivassay results with sufficient confidence to distinguish TRU waste from LL'W, For each

assay unit used, the rad:toassay teohmques instruments, and procedures used must conform in
these ways: - . -

. Be capable of reporting a minimum detectable concentratmn of TRU isotopes sufﬁcmntly :
below 100 nCi/g to detennme TRU from LLW,

» Be capable of mouitoring for ﬂuctuat:ons in backgi:eund radiation levels, detcmumhg if
background levels impact radioassay resu}ts and correcting for excessive background
radiation if apphcable,

e Account for measuremsnt errors from compenents such as mternal conSIStency, transmission

. Errors, self—absorptmn andfor lmcahzed measurement problems,
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. Be appmpnate f@r the spemﬁc waste stream bemg assayed and

¢ Resulti in éefensﬁle values f@r ﬂae ax:tlwty and Mass s of! thc rep@.rbed radlonuchde mventory

tw0~s1ded‘95% cnnﬁdenae "1evel

) _"aef-:e?-;iés[f)tapﬂ_s\of coneern that were not detected by

The method*de@ectlﬁi lim ’t ﬂf

. Idenhficatmn and« u:annﬁcatmn of radionuclides {isotopes-of c@mem)‘_ including mAm,
_mP 25y, 20y, 2 Pu, M2pyy, M0y7 21y, B8y and BI0s fn enries if detected in the waste

sty for theradmassay system, and

o Total TRU activity in every container in #Ci/g,

thh 1f present ylelds a meastte d  " e @ eater fhan the cntlcal'i'le““ 1 with 2 95% pr@béblh*ty,
where the critical level is defined ds that valiie which nieagiirements of coround will
exceed with 5% probabﬂity The method(s) for de‘termmmg LLD shall be d@x:umented

2. Quantzﬁcatmn of Non-detectabile Radlonucizdes* Radmnuchde quaritities that cannot be
determined. by radieassay becausc there is no method or the od: detection limit is not low
enough to support decision-mak -,g may be scaled to measure,_, radionuclides. The radienuclides
that ate expected to. be scaled are **Srand 234U Daughter products that are below the method
detection Hmit that are required to be reported will be scaled: from the activity of the parent or
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reported at the MDA (f: ﬁhey can. be determined by “raimassay) The means and methodoiogy to
- quantify. these isot@pes from other measured 1setopes shall be technmally Justlﬁed In such
cases, the facility shall: denve the eqmvalent of an LLD (1 e.,a reportmgthreshoid fora
rad;mnuchde [s], v it justi ; v ki

7.2 ’VERIFTCAICN TOLERABLE DECISI.N ER

Venﬁcaﬁ@n is the evaluaﬂmn perf@d te substanuate that the Waste 1s the same as represented

and peﬂﬂdlc. enfmatl@ﬁ

7.2.4 Gﬂma;inerilmspﬁﬁﬁnn

Ome handred pércent of the contairiers being retrieved will be mspeotei for damage @nd to ensure |
the waste containers arethose indicated on the documentation. During the initial inspection at
the module face, the fﬂilowmg mformatlon will be conifirmed:

. -Cbm‘amer number or other umque identifying ¢haracteristic {e.g., seal number),
¢ Modul posi,tmn

¢ Vent clip installation, ,

o Contamination and surface dose, and

L J

Contaifier. cendftwn [carmsmn deformities, degradaitlon]

The initial inspection of a container pnmanly d:emonsh‘ates that the drums are acclirately

" identified on the waste Tecords. The container must match up with a waste record and have a
traceable association to a waste record and waste stream to be aeeeptable,. The allowable
decision error of a. false negative (i.¢., failing to correlate a container with a generating source)
is 0% If a pesitive identification cannot be established, the drum will not be eligible for

) subsequent treatment and. dlSpOSEﬂ untﬂ further charactenzatmn takes-place.
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7.2.2 Initial Confirmation of AK Characterization

, ﬂm projected RS’W Waste
K desagnaﬁcm

be 1..%..

723 Perioﬂicc@nfmatmn of AK Characterization

will Be used in perfﬁﬂmmg thls assessment These results Wlil be assesseél a minimum of onge a
quarter-for each waste stream that is actwely bemg trested and disposed. Results are
documented and track@d :

Nondestructive svaltation results will be mwewcd and waste net described on the available
paperwork will be evatuated further and the follawmg questions answered. '

o Isthere g process or activity that was not previously Ident-lﬁe?

. ‘Dmes- thie physical form of the waste does not match the profite, and is management of debris
atlowed?

e Are hazardous constituents affecting treatment requirements identified?

o  Are there radiological censtituents aﬁ“ectmg the TRU, NRC, or other action I’evel“)

s [s the waste stteam as described in the AK accurate or does the waste stream need to be
rewsed or a Hew waste strearn ¢reated?
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If & waste designation must be revised, the fdllomﬁ:zﬂ’:‘ga--stepsme taken tweevaluate AK:

¢ Existing mfarmatmn is reviewed based on the container identification number, and
differences in hazardous waste c@de a”SSlEI!IS are d documemed

. H’ differences exist'in ti@ hazat -dteus waste codes prewously asmgned the informa
| reassessed and all requlred AK mfe n associated with the new demgnaﬁon is

¢ Al sampling and-analyfical data associated with the waste is reassessed and documented.
o The ‘rcasﬁem is documented and verified.

o The treatmernt and dlsposai facilmes will be notified of the changes. Rece;pt docuimentation

will be vupdated accordingly. Waste that has al e'j-ﬂady been shipped will not be subjected to the
new designation.

When a failiire it excess of the established 10% rate occurs, a récovery plan sha]l be developed.
The DQOs will be reevatuated and up&atzd if needed, to address the formation and determme
the path forward.

7.2.4 Verification of Secondary Waste

Secondary waste will be inspected ani surveyed as it is generated and/or placed into the shipping
cmztamer An inventory- of the contetits is maintained. A penoéic independent review of the

g Cetitainer cortents wﬂl be performed hy a supervisor or designee to make sure thie waste
that the inspectionand surveys are being completed in

accordance Wlth apptoved ptocedures.

7.3 SECONDARY WASTE DECISION ERRORS

Secondary waste will be visually inspected for any-indications of dangérous/hazardous
contamination. Secondary waste will be sereened using field instrumentatiori to determine if any
- radiological contannnatmn is present. Typieally, for removable contamination, the- MDAs are
<1000 dpin/100 cm” ? beta-gamma and <20 dpm/100. cm alpha. For total contamination

(i.e., direct surveys) the MDA are <5000 dpm/100 ¢m’ “beta-gamma and <100 dpm/100 ent
alpha
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8.0 STEP 7—OPTIMIZE THE DESIGN

The objective of DQO Step 7 is to 1den“' y the most resamce-effecuve data eolléction deszgn for
generating data’ that ate. expec’;ed to. satlsfy‘the DQO: specﬁeﬂ in the: precedmg six DQO steps

A statistically based- appmach 15 not bemg s d for radl@assa' "‘therefcre, opttmﬂzatmn of
obitaining data’is net: : existing verificationresults or WIPP
certification data ) minimize-the number of waste containers
subjected to verification.
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