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Abstrack:  This alternatives generation and analysis (RGR)} addresses
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ingtalling decant/iransfer pumps at these tanks., Thess recommandalions
have clear advantages in that they provide a low shedule impact/risk and
the highast operabiiity of all the alternatives Investigated. This
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GLOSSARY

Abbreviation, Acronym,

Correspstiding Term #r Deflnloan

or Term.
ADA Aur Delivery Assembly
ADMFP Advanced Design Mixer Pump
ACA Altemnslives Oenerabit and Analysi:
ALARA A5 Low A3 Reasonpbly Achisvable
ALC ArLift Cwrcutator
COR Concepiual Design Eeport
Causlic Sochuro Hydooade
Ciongtratnl Exlzmally imposed requirements

Comraciors” Tanks
LAF

DrecantTransfer Pump

Detrmment
hlwtion Factor

('8
DST(s}

Enabling Assumpiicn

Egn
FER
Feed Envelops:

The D5T tenks given over 1o the private confractors for use as
feed slaging: aniks in b2y processes

Doubke Accumulator Plats

A deep-well harbioe tranafier parmp with an hiake atan
adiustable heyght (similar o dve W-151 design) used to decant
wasls from DSTs

Cost of erpasilie

The ratip of the staged feed volumne o the onginal velume of the
wagte befors retneval

Dats CQuahiy Clyective

Trouble-shell tapkig} that contan moxed wasie scheduled foc
ratpaval and processing dunng Phase [ Privatizaios operalions
at the Hanford Sae

Agy agsupnplion made to permul confunsd analyas whet
informenon contembg a dECISIon, ConSTamL OF requrement 15
lacking

Equatson
THES Fumctroms axf Bequnverments Docurner | Carpenter 1306)
Sae Modified RFF Feed Eovelope
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GLOSSARY
ABbrevsatot, ACTORY®:  Carresponding Tormm or Dotiasion
Frxed-iniake Transfer A deeprwell turtine pump wath an miaka af & fixed hewght used
Purmp 1o tranafer wasts owt of & tandk

fIhse Sodum Ahutinate, (NaAlQ,)

GOCO Giorremnment Crmed £ Contraclor Dperated

HEPA Fillzr High-sificiancy partiewlare ae Glier

Hanford St The Deparment af Encrgy*s nuzlear site located Nonh of
Richland, Washingion

HE W High-level wasie

HVAC Heating, Venulatwon, and Air Conditioning

Inesluble Solds hetal metal oxsde, and mher msoluble compoonds msatublz
water or dilute caustc solulons {1 ¢, slwdes)

LWFSS Ittermadiate Wagle Faed Staging Systam

LWFST(s) A LLW Intermedwate Waste Feed Siapng Tank  Same as
staging Lank mn ihus donumenl

LAW Low-activity wasle

LLW Low-level waste

Mixer Pump A WKkhp purmp weed (o mobilize solids and mix wase in DSTs

Modified RFF Faed A gat of plursical and chemical hmuts, defined by the RFF awd

Envelope by the LLW Fred Stagang Pleor, that iest be et by a

supematand provided (o lhe povale coTUraciors a5 feed

NGTD Mew Generaten Franafer Pamp

Dot-mixed An IWFST mrcng scenano i whick the fexd hatch 1z nas mced
Al podennally has stetfied supematant layers

050 Operatonal Safety Document

QSR Qperalional Safety Requusment

oWvE Orperational Waste Violume Progection
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GLOSSARY

Abbrevintion, Acronym,

Conmesproding Term or Definilion

or Tarm

Phase 1 ‘T first poevien aof the TWES Privatization during which a
proof=of-coneept demonstralion i pecformed amd sdditional feed
is processed wging relatively small-scale proceszing Balibe.

Phase 1l The final portion of the TWRS Privatization during which fill-
scale produciion facilitics are operuted,

FHMC Project Handord Managemenl Consractor

LC Programmable Logic Conuoller

PHML Pacific Northwest Maticnal Laboraiory

Privaie L oniractons) Frivate companjeg invelved in the Phase | Privetzation whe arc
contracled bo ¢onstruct and operals 3 LAW immobilization
Fuciliry at the Hamford Site.

Privatization A buginess swatcgy in which private comyacion previde the
capilal for buiMing plants and iredimyg wasate. The private
contracurs assume much of the fnanckl and 1echnical sk,

PSAR Preliminary Safety Analysis Report

RCEA Resource Conzerwatign awnd Recovery Act of § 976

Requirement Tovernally impacd bimita,

RFP TWRS Privatiraien Arguest for Fraposals { DOE-RL 1996)

RR=D Sodium Retioed R5Ds

R5D Relative Standard Devigtion

Sampling Numbzr The oumiber of sampies required to validate that a specific batch

Settled or Senleable Solids
Bimplifying Assumption
Sodium Eatie

Sofida Entrasinment

meals the fe2d envelope cniletia,
Solids that will seqtle 1 the bottom of the 1anks.
An ossmption used (o make caleulations or analysiz easier.

The mtio of a chemical component concenrathon (in M) ot
radionuclide concenimtion {in Bg/L) to the sodium
Concenieaion (in M),

The entrziomend of setiled tolids during rickwa] and trapafer
Frowry 1he garires tanka or ransfer from the staping tanks,

xi
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GLOSSARY

Abbrevinfion, dcrnmym,

Corresponding Term or Definiton

ar Term

Soluble Sclids Bohds that cac be dizaslved i water ot Silule causte olulions,
primarily salts of sodium.

Sonrce Tarks DSTs contatning waste o be retricved and used a9 feed during
Phaze 1 Povatiznon operations

Saging Symem Tnlermwdiate Waste Feed Staging Syaietn or [WFST

Staging Tank A LLW Iniennadizte Waste Faed Staging Tank or IWEST.

Siat Ratia A meare of the proximily of the compooenl's sodiom ralio o
feed envelope Limir

Stratified Layers Twia o tore supermnatents with different densities and chemical

TEQC

TC

TOC

Tranguranic Radionuclides
TrU

TWESB

s

Well-mixed

wk
WTs

eompositions which couse them 1o Doat one mn top of the other
withou appreciable mixing batween the lavers,

To Bo Teterrnined

Tatal Bstimated Construcion Dot

Total Inorganic Carben

Tatal Organic Carbon

All the isplopes of americiom, plutonivm, and nepiutiacm,
See Ieansuranic radkonuclides

Tank Wasta Remedianon Sysiems

Unresubved Safety Question

An IWFST mixing scenanc in which the feed batch s mixed
until hemogensons.

Wesk

Waete Trancler Sysiem

X
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ALTERNATIVES GENERATION AND ANALYS1E FOR THE FHASE 1
INTERMEDATE WASTE FEED STAGING SYSTEM DESIGH REQUIREMENTS

1.0 DECTISTON ANALYSES SUMMARY

Ths slirmatves peneabon and analysis (ACGA) addreeses the quaston  Fhar i5 the detrerr
bass for the faciines requred to stage fow loved wasce (LLW) fead io the Phase [ pemate
confracions

Fellpwang the stracegy lawd oot by the LW Feed Staging Plan{Certa ctal 1995), the
Doubde-Shell Tank {DET) Wasts Relreval Sysizim and the Tank Waske Sygtem will work
fwgether a5 a mngle sysiem 10 stage batches of LLW  For e purposes of thes study, the
combired systems will be refzored ta a8 the Tniermediale Wasle Fead Suging Srstem (IWFSS)

L! ALTERNATIVES GENERATION

The TWESS 13 tespoansible for rescerving waste from the vemseval funcuon, stagmg the
remcved wasts in batehes, and transfemng these feed batcies o the prvate conmacters  The
IWFS5 wall use only some of the components of the DET Waste Eetreval Sysiem and the Tank
Waste Systemt  The tubsystemns ubder the DST Wasie Keineval System are the PIST Wasts
ebhzatuon Systen rixers agd dissolugentdihiiog equpmen ) ad the DET Waste Transler
Syatemn (Iranafer pumps)  The subsysiems of imterest under the Tank Wasie System are the
Waste Transfer Sysiem (rantler puenps, puts, and tansfer hoes), the Inermedune Waste Foed
Staging Tank (JWFST) Monng System (1f required), the PWFST Sampling System (1f requued)
and the: JWFST Ventilalon System

The vszues and aotion: For these svatems affect esch ather, in particuiar, the IWEFST
Transter Pump and the IWFST Moaing Sysiem  Therefore, Qitematives wene goneraed thar
represant the combinations of gptions for the transfer pump and the moog system To each of
theze abiemabives, the most aprropriale optsns for the valve pit and the sarmpling and veonlaton
sysiemns were added Figure 141 shoes how the opuons for these systema it together mta the
alleTnalives

Table 1-1 15 & znathx hshing the aliemiahves genscaled By this study wersus the decizion
eridena  This cable sommanzes the differences berween the allemanves
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1.2 CONCLUSIONS

1.2l Bewedits of Belide Entraindicnt Contral st the Staging Tumk
Yersus 3l (he Source Tank

Altemnatives 3 and 4 placs control of solids entrminment at the stagiog Iank, wheteas
allematives T and 8 have te sollds entrainmen coool at the somnce k. Beoause of this,
Alternatives 7 and ¥ can't control the Bllowing:

Sohuble sofids (salts) that were not dissoived during retrieval and tranaler or hat
pracipitated while in the staging tank.

+  Inseluble solids wibnlentions]ly enirkined with tha retrieved supermatant and/or
supematzal slurics.

s Settleable, insoluble solide teleassd roto the inclusione of sakt crystals that were
Lransferrsd to the Aaging tank belvre dissniulion,

Alternglives 3 and 4 have the sdvantage thet they can control all of thees salids. Also, with
Abtorpatives 1 and 4, there is always Ge opten to addibonally  contrel 3alids cotrainment at the
soawres tank. This can be determined on a tank by tandk basis,

Fot Alternatives 7 and £, the cosl includes an additions] £5, 100,000 incumred by ihe DST
Wasts Retricval System due o the “Conral Solkds Entraltmens at Source Tank™ téguimment
Thix assumes that, fer each sowce lank requiting selids entrainment control, the DST Wasie
Retrieval System installs 2 single decanlfiranster pumnp; & 106, 7-cm (42-i0} riser iz extended o
grevde; & pump pit is coostrected fo howse the decantdiransfer pump; and trnsfer lines are
constructed from (he new it 10 the central parmp pal. This assumption makes Allerative 7
$2.2 million morne expensive than Altemaive 3 amd Altematve & $1.0 million more #xpensive
thag Altemnative 4. Thiz assumption makes Alismative 7 4.3 millios more sxpensive than
Ahemnative 3, sand Allertative 8 £5.1 million more expensive iban b ltemative 4. Withodt thiz
assumplion, Allemative 7 is 8008 million cheapet than Alsmative 3 and Alterpiatives 4 and 3
cosl e garme,

Beomuze the setleable solids enfrainmeni conlrol st the saging tank gives the staging
sysiem & higher operability and & 1ower cost, it is recammended that 1he contral of settieable
solids eniralnnent be placed onhe staging tenks.

1.1} Benelity of Miximg Versux Nat Mixing

Alvarnotive 5 (oo mixer} is tha saly allepative whers a mizing gystem iz nst put in the
staging tarks, The capital cost for 4 mixer pump on-center, & mixer pump off-center, and a
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pulsed-gr sysicm are £6 7 nellian, $6 4 mallion, and §5 5 pullion, respeciively (see
Section £ 2 2 &} Thas g & maimum camial cost gavings of £6 7 nmilon

IFthe staged wasts 13 not actntely muxed, the sasmumption of homepsoety cannot be made
and the number of samples raquired to validate the fesd batch increaces The increasaed
operabonel cos due 10 neeeased samplhng fnd mnelysg 15 35 98 rullion for the Pl [
operanonal pered faea Tabla 713

The mexirium capital cost savings al not installing a wxet potnp systerm 15 early alfsct
by e increased operational cost for increaacd sampling  Problems wath setthed solids
sccumulanon, execerbated by the lack of setled solids mebthzaton capabilines for sobuds
renvval, may inerease the sampleyr cost sven highet A mine syelety thstallad the stapnme
tanks Tor Phese [ could alse have the same Kind of operations] ozt savings dorisg Phase I0
Alzo, bacause of the imereased sampling, operator doges receyved are higher

Because mixing the staged wasic provides the staging system wath higher operabilily,
lower schedule impacyivisk, and hgher salecy, muxmg the staged wasle 12 recommended

113 Bencfits of Miver Poop Versur Pubed-Air Miser

Incontrast to Alternanves 3, 4, 7, and B, ARemative 6 installs & single 31 d-cm {360}
pulsed-air Tixer W the aging tanks  The operabliy of thig alizmetve 15 reduced beoauss the
pulsed-aur roxer has nol been demonateated to be capsble of mobihaing settizd solids, which
takes 1t maore difficull o retnove the seiled sehds  Also, 1he pulssd-aw mixing sysem canne
b wsed to mobilize soluble solids 10 ad in solids dissohuion and muzst rely on the
nssoloon/Dilubon $ygiem ai the spures tank io dissohve all the zoloble solids and adpust the
waste 50 thal mo sobdy precipitetion will ocour st the steging tank  The techneal informetion to
do thas 35 it curréaitly avallable bl s under development

Thora 15 a capuial cost savings sssociied with ihe prlsed-ar mixer in the staging tenk
rather than 4 muxer ppomp  The polsed-ar mixer 13 512 millon amd 309 mullon l2ss expen 1ve
than a murer puriip en-center and off-center, respeenvely (e Sechons 62 26,6 22, and 62 4)

Breawse of the iereased aperability aod decreased schedube impactnisk (he maxer puingss
provide, and degpite the addhbonal cosl, 1t 13 recomurended b uge 3 ixer pursp as the moong
systam: i (he MagIng ank

1.2.4 Begefits of Mixer Pumps On-Center Versws Off-Center

Altermanves 4 and 3 are meanly 1dentical o Allenauves 3and T, respeciively, cxcepl that
Alermives # and § have therr trnxer pummps pastsoned off-canter rather than st the center of the
lank Tha could dramaocally reduce the staging system's abnhity 1o sffectively mabilize e
senlled sohids that ascumiulale inohe stagitg oks  Thie aecupwilanen of ssbiled solids n the

i
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saging tank will be toost proneunced i Alkemanves 3 and 4 wheere the entranmeot of solwds 15
nol controlled at the source tank

The only bepsfit of having the moeer pumps off-canter 19 & deereaged cost (camal} of
£2 0 mulhon befwesn Alternatrves 3 and 4 and §1 2 malhon betorsem Altervatives 7 2nd § (st
Sechons 62 26,4823, and 2 47 Becaus of the moreased pperatuliny and decteaoed schedole
impaclinek, wsing oo-ceoaler trier purngs i the stagpng tanks 15 Tecommended

13 DESIGN REGUIREMENTS RECOMMENDATIONS

Adlernativa 313 the recommendad altemative 1t creludes the followang
Eolids cnmnmient conrel at the slaging amk
A moong system (rather than N0 mIkIng Svafem)

A mier pump {redber than 3 pulsed-gar mser)
An on-cender muxer purop locaton (rether than off-center)

Clear advaniages 1o thus aliermave are thal it kas the ollowong

+  Highzq operatulig
= Low schedul ttipactin:k

It aleo ranks hugher than or cqual te other altecnstives in safety and techmcal manwmty aod has &
cost jual atowve the sverage
14 DESIGN REGUIREMENTS DECTSTON

Thia docurment doed nat sontain d detinion on ek sysiem A new decreeon boerd well be
copvened in fescal year 1597 10 make a declsion
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Lt PROELEM STATEMENT

This AGA process addresses ihe [ollowing question:

What is the Jesign besis for the facilities required th stage LL W fesd 1o Phase I pdvals
ool ines?

The term "Fhase [ pnvate contrectons"relers 1o DOE"s twouphaszd approach to the
remedianion of Hanford's tank waste. The Tank Waste Kemediation Sysres Mistion Anaglenic
{WHC 19%6d) states thal the mission of the Tank Waale Remediation System (TWERS) is o
manage and immabilrze for disposal Hanford radieactive wasie na safe, cost-efective,
mpulstory comphanl, and environmentally sound manner, The physical systems required 1o
perform the mission will ks scquired thmough a combination of privaleby-ownedfoperated and
goverunent-cumedicontaoer operalzd (G0N msourtes in a pvo-phased scquisition sirategy.
During the first phase, QOCO resources will stage waste Brivm DET s feed 10 the two private
comiracions. The privale contrachors will ten demonsirale pretreatment of te LLW by
separatiog kadionue] ides from the maste 1iguids and then immebilizing te resulting low-activiey
wagle {LAW).

1.1 SOURCE PCLIMENTS

Seeton 3.0 provides detalls oo e conttruinte and a2wiifHiods uzad for this enalyas. To
ehaborats an e probletm statement given above, this section will Teview e uppet-level
performance requirements desoribod in thres relatad documents: the MRS Privatzation Regieest

Jov Prigoosals (RFE) (DOE-R L 1996), the Decition Documens for Fhare [ Privatizerion Trongfer
Evrtenr Needs (Galbraith ot al. 19%5) and the LLH Feed Staging Pfar (Cenia v el 1996). The
significance of each of theze dochments ik dizeussad below,

2.1.1 Taak Wasie Remediotion Spsfem Privotization Reguest for Froposals

Tht TWRS Privatization Request fiaw Proposals (RFP) (DOE-RL 1996) identifies the
seryvices that DGE will provide to the private LLW uesiment contmsclors. This A0A specilically
addresars the developmenl of design requirements for @ system that will enable DOE 1o siage
sulficlent quantities of waste feed and provide compogition information befor irensfer o the
privaie comirestors. In accordance with the AFF {DOE RL 1346}, operatiotal control of DET
H-AP- 106 and 241- AF- 108 will be tramsferred o the privaie comtractons Tor their use as feed
lanks {canfractors’ tanks),
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1.1, Deciston Docanent for Phase | Prvasizofion Frongfer Sysiom Needs

The LLKW Feed Siagmg Flan (Certa «tal 199%6) recommended using 1be Indweot Seging -
As Beon As Poszible slaging strategy that requires two indermediate waste Feed saping lanks
(IWFSTs or siaging tanks)  The temn "interrtiediate™ refers 10 the fact thal DOE will use thase
1anks (0 age the wasis upsircam from the feed tanks controlicd by e provate contractors The
LI Fead Stagg Plam (Cens et al 194£) also recommended using DST 24 1-AP- 102 and
241-AF- 14 a5 the slaping lanks The decision w accep the cecatuniended straweey and ws
241-AP-102 and 241-AP-10d ag ihe siaging varks 15 docemented 1 Decsion Dacument for
Phage 1 Pavat zuon Transter System Mesds (Calbrath of al 199%46)

2.1.3 Low-Level Waxre Feed Staging Flan

The LLW Feed Soging Plon (Cetaclal 1996 ) ineomorates The: fellowing assumplions
regarding the propased intermiediate wasic feed slaging system

+ The THIE, a3 represenicad by the Propect Handord fMapagement Contractar (FHMC)
wnll demonsirais that the deliversd waste meets the compositional fead envelope
cntena by samplig and atialyzimg the wiste i the iteomedhate waste feed staging
tanks

*  The samples ard the analysiy of waste inihe intermedsals staging tanks will alse
zabsfy regulatory eoquiremeéndts {1 any) impossd on 1he FHMC before the iransizc of
the wasie Lo the conlmctors”’ 1ank

*  The PHMWC contracior wall provide the maste batch compombon before iranafer w
the contractors” lenks

Futhowing the sirgtegy lawd ot by the LLF Feed Stagmg Plan (Comz ot al 1996, the DET
Wasie Rotrieval Systom (THRS drohitecyure # 1 3 2, TWRS Funation #4 2 2] and the Tank
Waste Systemn (THES Archegcrure B 1 TWERS Fumeiromn # 4 2 1) will woerk topetber B a Sigle
sysiem to stage baches of LLW  Fot the purpos2s of this shady, the combimed gystemsy wall be
tafeitad to a8 the Iniermediale Wasts Fead Staging Syst=m (IWFSS5)

1.2 COMPONENTS OF THE INTERMEDIATE WASTE FEED STAGING 5YSTEM

In the TWES Privauzation Phase | Waste Feed Siaging System (see Fipure 2-1),
supernatantand sali sfuery waaes wail be reneved (ram sefect 58 Ts (source anksp The
relreved wasle wil be diluled and zome o all of the soluble soleds will be digzolved The
resulting waste will be ranslzored o 2 2tepmp tank  Waste 16 the staging lanks wall ba
orenslemred m baiches (Fead hatches) to the private contraciors’ feed mnka {coniractors’ tmks)
From thess tanks, the private contracion waf] transfer the feed batches inlo therr facilies for
LLW predreatmeeol avd LAY ivunobalization

Ly
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The: |'WF 55 15 meponmble for recerviog wasis from the remcval furcnon, aging the
relneved wasle n batehes, and rslemng tsz fb¢d balches to the contractors’ lanks The
WSS will use anly some of the componens of the DST Waste Betreval and Tank Waste
Systems The systems of inlerest are shown on the srchilecturs tree i Figurs 32 The
sibsystenss under the DST Waste Reinevel Sysiam am (e DET Waste Mobhizaton System
[mixers and digselutin'diiuton cqupment} and te ST Waste Tranafer Sysiem {ranafer
pumps) Tha subsysiems of interest under the Tank Wasie System are the Waste Transfer
Svalem (ransigr puripe, pits, and wansizr ings), the IWFST Moong System (1 eqinred), the
IWFET Sarnpling Sysem {f required) and the IWFST Ventilaven System  Tssues and optionsa
for each ol theze subsystems are discussed below

1.2.1 Double-Shell Tank Waste Mobadizatson Sysici

Some af the waste 1deniified n e LELWF Feod Siopmg Plan (Certa et al 1958} will requive
cquipment that 13 designed to break wp and disselve soluble solkds chat aes curmendly within the
selmcted seures tanks 5o that the wasie can be pumped thontgh the Waste Transfer System
degenbed o Section 22 2 below  For the purposes of this study, i 15 assatied that standardiesd
muwsers will be wsad only where i 15 neceasary (o achieve coough feed to meet the fead quantity
requiremen|s ot the LLH Sead Slopag Plon (Cermetal 1996)

Becauge af iasues with ihe release of flammable gazes {5 ¢ | hydragen and asmmoniz), the
D5T Wasts Retneval Sysem may be mequired 10 mix the shidge befiore the supsmatant 10 soma
tanks can be retrieved  I1huz 13 the case, 1t 18 szumed an oppropratzly fong sstiling penad
would be observad after shuting off the tixer pummps and belor slarting the dacanttranste
pumps  Onher vhpecnives assecated varh a miver, soch a3 the teomaal elean outof DSTs, ae not
within the stope of this analyzig

The LLW Fead Stagmng Plar (Corta ¢l ol 1996} shows that most of the retneved wiste wi
require some dussoluten of saluble solids and Gl of Supemstants ol the aurce tank ke make
the waste pumpable using Aandard ank o squipmest  Thas dussoluton'd Twticn 15 intensded o
reduse the specific gravity and wiscosity of (he transferrad wasts that alzo complies with the
Flammable Gas Rule in the Waste Compatibibty Data Chaality Olbgectrves (DOR0) (Fowler 1995)
Thaz will imcrense the turbulence in the banslee ines and reduee the potennial for salwds collacting
and plugging the system  This systen could alan be wsed oo dizsclve all of she soloble wohvs
befors e wasts 13 iransferred o the siagung lanks end 10 adypst the superoatant compositon kb
prevent precimiiatuon in the staping tank
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Figure 2-2. Archilecture Tree with the Fhese I Privatizasion
Tnt=omedinte Wasie Feed Staging Svotem
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1.1.1 Wagte Transfer Syaem

The Waste Trantiler System (WTS) iacludes bonh the WTS under the ST Weste Retrieval
System and the WTS under the Tank Wasle Sysiem

2.1.1L1 Wagte Transfer Syatemn Under Poobk-Shell Tank Waate Retrieval, Afier the wases
hae: betn mobbized, the: ransfer pumps woihin the souree tanks will ba required to move wasts
hrsugh ppehnes o e starpmp ks For the purpiees of tus sty the basis for the pressine
and velocky psquired (o push the waste wall bo that sclecicd by a deasion on the Decision
Darament far Phave | Privafranon Transfer Svsiem Needs (Crallwath et af 1996)

Tt may be desorable o locale the amake o+ soime oF the meosfer pumips such that mes {if
nat ally ofvhe wnsoluble solda (1 &, sudges) within the sowrce lanks are lefi behund 11 wowld be
desimable to leave the sludges behind io that the DOE 1z commuted ig provids a waste fecd to the
privale contraciors with no mare than fve volume pereett (setibeable) sohids  Thos study will
idénlaly e cost and benelits of conrolling the scvdunt of insolubls sohids sotcuned (soleds
endraLiument) and subseduently tanaferred to the saging tanks

The contrel of 2olids epiranment i the seures tanks 12 outende the scope of thia sud; bue
15 inyesugaled m enongh detal to define iverface raguiretients pedmnng ta the solxds
eriraRment conom

Z.2.22 Wasle Tsuk System Under the Tank Wasie System. 11 there 138 potential ip have a
sigmficant armount of seitleable solids withun the slogong 1anka, then it may be desirable 1o locute
e Intake: for the transfer pumps siuch that most (1 a0t all) of the tzotuble, senleable solds
within Yhese anks ac¢ ki behird  This stwdy will identry the cost snd benelits of locanng the
transfer pump stake al the end of 8 Asable hose posiioned 81 2 penl sbove the seetled satids m
the source tank

The papedines thal wall serve as \he transfer rouks Frem the source anks 1 the siging Lanks
were salegied i he Devrsron Documend for Plare ! Privatzation Travsfer Sysiem Needs
{Oalbranh =t 2l 1996) Appendue T, Fatte Tramsfer Sigvem Enmpeering Repor!, analyzes
opl1ans for connes tng the pipelines with (he TWFSTs

113 Waate Storage System

Tq venily that ths waste feed batches within the siaging tank comply wath e feed envelope
cntera, a number of samphes have Lo be (akan Trom the saging tanks  Tha wme on the JFEET
Sewmgaitrg Syeiere 13 what type of sampling 9y stem 13 best snted for the Phase | feed batch
sampling needs

The S FET Mizmg Syatert 1z9aes are whether ar not neong 13 requared, and of 30, what
type of miang gystem should be used and wher (11 the Maging tank sBould i be located  Factors
alfecting the mung 1ssue include the henefits - moang poicnoally suanfied qwd layers (e,

14
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blend wasle Gt twa or more sourse Anks o Hend waste woth addilives used Tor chemical
adjusineents of the wasle), dissalving solubibe sodive sakts that did nod disselve during retrieval
and transfer from the source (@nks, redissolving precipitated sakis (e g., gibbaile), reducing
sampling amd analysis requirermants by creating a homogenous selution, and removing
problematic lquida (e.g., flushing the heel during envelope changes) and =stled sotids {ie., tnk
clean out).

Dpending on 1he mixiog system wsed, upgrades to the SFFST Fenttiation Sysiem may also
be required. Venttlation sysier izsusa wall also be inveatigated for alternetives whers i is
Tequired.

The 1zae with The [FFET Chesica? Addivlan Spctae 32 haw (0 best infegrate it in wath (he
other WTS subsysiems.

224 Todegzated Tolermediale Wasle Feod Staging Systesn SubhsyHenss

Brcause the issues and options for these sysiems elfect cach other, it 15 n [easible o
conzider each system individually, Therefore, aliemanves have been generated thal represent the
raesl plawsible combinations of opions from the Waste Transfer and Mixing Sysiene. To #ach
of thess altematives, the most apprapriats eptions for the Sempling end Yentilation 8 ystems
wern added before the alternatiee was analyzed.

A pepacate sbudy in Appendix I compares vahee pit alternatives in the Waste Trangler

Systern (Under the Tank Wasie System), This study also analyzes options for the connecling of
ile pipes with the tanks.

15
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A0 CONSTRAINTS, REQUIREMENTS, AND ASSUMETIONS

51 INTERMEDBIATE WASTE PFEED STAGING SYSTEM

311 [ntermediare Waste Feed Staglng Syvstem Cousirainis

The Intermediate Waste Fead Stagmg Systen wall conform to all of ibe following
regrulatacy dosumehis

Constrants are requiraments 1hat are impased by an exlemal organization  The desipn,
operation, and manienance of the LWESS are aifecied by state and foderal regulanns,
agresments, [HOE Orders, and WHC requuements  In addihon, deere are guodehnes and
specificanond that =1 fith engueeting requirenens deemed neecssary for safe desipm and
construchion of the sysiem  The requirements and guidelines presented i these orders,
repulationg, codes, amd agreemeams nust be fllowed when desiprung 2nd installing & fmixing
aystem  The format below catablishes a huerarchy nio the [wsted docwmens 13 beused Gunng the
defimtive dessgn stage of the IIWFST upgrades

DIOE Crder 5430 28, Novwral Phenanens Hazards Wingaton
+  DOE Order 5820 2A, Radioacive Waste Management
»  [HOE Order 6430 | A, General Desrge Criferur
v WAC 173303840, Damgersus Waste Regufations, Tank Systems
v WHCIP 1043, WHT ecupanonmd ALARA Pragram (WHC 1995)
v WHC-SD-GIN-DG3-3001 |, Radielogread Desepn Geudfe (WHE 1994)

«  WHCSR-TR-SARP-001, Sample Prg Transport Sysicm Safety dnalysis Report for
Packamag (Onsite) (Carlstrotn 9957

+  WHC.SD-W-SARR-031, Sofesy Analpers for Push and Rotary Mode Cora
Sampling {pithken 1993}

« WHC-CM-Z-14, Harwdoxs Meberu! Packagiag amd Sheppug (WHC 19923)

+ WHEC-CM-A48, Safely Classificatrok of Structrds Sygters, dad Conpones
(WHC 197200

+  ABME B3! 3, Frocess Fiping
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512 Intermediate Warle Fred Staging Systerm Requiramenis

Any long-length equipment installed i e staging tanks (& ) , Tuxer pumps, ansfer
pumps, themocouplke rees) must be degsipned (o G in te bunal contaner developed upder the
Lotig-Length Contatmbated Equipment Dizposa] Progeam  [n addiben, te 2quiptoent wenghi
et ber Befows the imits of the traslers foe the handling and transpen of the bupal conbuners
The desipn informietcn for the long-lenpih equipment can be fund in the follovang decuimenis

o WHC-S.052, Specifleateon for Trmfers far the Hondling omd Trarspord of Taek
Farms fang-Length omtamimated Equiprens (MoCommich 199%46)

v WHC-S040Z, Specficaton for Comtarrirated Equipeenr Burrof Conlorer
(MeCorinnk and Edwards 1994}

The £FF (DOE-RL 19967 and amendments igdentified the seovces thet wiuld be proy ided
to the povate contracters  The following are those services than varuld be provided by the
IWESS

«  Stage and deliver sufficient quanties of wasta faed to tha contractors” 1anks

*  The balches of weste leed 2laged lo the prvale contractors mus Bt withun the
nodified AFF femd emvelopes

+ Frovide compombion informaiien belbre the transfer to the contractors” ks
The RFP(DOE-EL 1795) also states that
+  The feed wanks for pnvate contractors 1and 2 will be 241-AP- 106 and 241-AP-108

and the Decision Docimenr, LowsLevel Waste Feed Shegeng Strategy (WHC 1939c), hag docuded
that

»  Two mamediate waste feed daging tanks are reqursd 1o mplement te LLW Ferd
Staging Plan

M, the Pecrson Documend fiov Phase ! Prvattaten Trongfer Spstem Neads (Galbearth ot al
1995 decided that

+  DET 241-AF-102 and 24 1-AP 104 wikl be the LLW idertnediate waste feed siaging
wnks for Phase |

The EFP [(DOE-RL 1996) lists the following a8 3 perfommiunce requitimeit
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«  Minirmze the wsage of sodim compownds (e g, sodiun: hydroxade, sodium minie,
fluoedes, and suifates) ihat could mcrease the volume of iwumoBdlized TAW and
Inmobluzed HLW

The beasas far thas requirement 15 DOE Ocder 5820 28, Chaprer I, 3¢ 4 Thiz a3 1ken o0 mean
o only munisnzmg the use of sodiumn beanng hquads, but miniizag, condilions tist wall
require Toture n3s of sodiur beanng selutns  Cither constrainls on the WESS histed in the
THRF Funcugns ard Requeremany Documend (& R) {Carpenicr 1996) are hstsd below

+  Esnmated THRS Propect Schedule The ITWESS must suppont he TWES prvect
schedule  Proof-of-Concept operaions will bo fror uree 2002 through Fune 2007,
with BCE"s epion o mxiend processing through June 2011

+  Chamoaf Concentranong Divets The TWFSS syatems wierfacing with the wagte
spamces migal b capabls of handhing waste with the chemcal concenmations speaified
m DSD-T- 151-00007 {WHE 19604

= Tk Dorng Staire Locrdomg The seeaglit of any portion of the PWEFSS inatalked ona
tank shall be Tinyted by the state dome loading design himnz specified in
OSE-T-1 51-0007 (WHC 1996h)

*  Temperaturg - Nor-Agieg Faste DST Famte The 'WESS must be capable of
hapdhng waste with 2 maximnum temperatre of 32°C (180°F) a3 spenifisd 1n
WHC-SD-WM.OSRA018, ECO 3 2 2 {WHC 19%z)

Tk Voatilaror Sysrene - Pressure The [WESS shall rot ovees or under-pressunze
ihve 1anks baged on the Javuis specified in DED=T=1 3100007 (WHC 1906b)

3013 [otermediare Wasie Feaad Slagiog Syblem Assumiptions

The LW Feed Siopeng Flar (Cema of 21 [9946) incorporetes the: followmg enabhng
essumplions tegarding the 'WESS

+  The startig ek for feod staging transfers 13 Owigber 1, 200 (Ceria cLal 1996,
page 3-1)

+  The DOE, a3 represented by the FHIC, wall demonstrate that the delvered waste
meis the composibenal envalope chieha by sampling and analyzing the waste in the
Invetred ans waste feed staging tanks

*  The simnples and the analysis of wasie o e saging anks will alse sansfy regulatory
requarsmenes {of any} imposed on ihe PHMC bafore the ransfer of the waste 1o 1he
COMLRCIONS' Lanks
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» Mot dlef te DST waste compositions fall within a modified BFP fieed envelope,
The tanks that contain waste within a designeted envelope and are sehaduled for
staging ars referred to as spurce anks and are lisied in Table 3-1. Some of these are
subject to change as envelopes evolee and WP ane rivised,

Table 3-1. Source Tarks for Fhaga [ Privatization Feed Envelopes

Envelope A B C
241-AN-103+ 2A-AY-100F 241-AN-192
2A1-AN-104 AN e
Tenk 24 -AN- 10 24L-AN107
24| -AP-104 2UL-AP-10T
241-AP- |16
H-AW-10

"I i assurned (had this tank wagie will ba concanirated or blended with 2 more
cotcanirated waste 10 meet the minimum sodium limit of 3084
71 {3 pseumed thet thes: tank wastes will be diluted or Hended wath bess

comcentrated waster 1o meet ihe maximu sodivm imit of 1A
“The 1pcation of iz wasie may change.

3.2 WASTE TRANSFER 5YSTEM

X1 Waste Truosler Sysan Requiraneny

The LEWF Feed Staging Plan {Cera et al. 19%5) lists the Rollowing o feed makeu: amd
dedivery requicements,

Rexaive & batch of wans iyansferred from one or more source DETa via the
recommended ransier system upgrade Alterpative K (zee Galbeaith et g1, 199, LLW

Option 4, HLW Cpdion 3.

v Transfer the supemstant and solids (if ke 2olids content and composilion is
aeopptable) to the contracions’ tanks, The wansfr setup lime should be conaistent
with the ferd delivary sudy's recommended case (Cema et al. 195%6G) and nominal]y

take o day.
»  Transfer ihe supsmatant 1o the congacors’ tanks keving all or some of the senled

snlids behind (if the solids contem and cotnpogition iz unasceptable). The lime
neaded 10 setthe gt so0lids should be o looger than 30 days. The mansfer sefup fime

0
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ghenld be consipent with the feed delivery study's recommended case (Certa & al.
1458} and nominally 1ake one day.

»  Pump tansfer rate showld be 0,76 MLay (140 galimia}.
= Follow each feed delivery transfer with a Lins fhish of 1.5 line yolumes,

»+  ‘The liquid beel remzining in the Siaging tank afer the feed baich has been transferred
to the contractors’ tanks should be po mors then 0,10 ML (1€ in.).

*  Transler the saging ks entee contents (excleding the hoel) to enother ST if the
wisle 15 oul-of-specilication and st be removed or sot aside for later disposilion,

«  Remgve problenatc (due to quantity, composition, or physical propenies) selids ths
were imtentionelly or inadvertently reineved and transferred from the sowree D3Ts or
that precipitated durdhg or afler the tranafer, Thess solids weuld be ransfemed (o
anoiher ST for fihure processing.

1121 Waste Transfer Systiom Astoniptions

Thers are two types of solidy of concern 1o the Wasie Transfer System: soluble
solidtg~salis that wepe pod disselved during ciirieval and tansfer or that precipitaled while i the
siaging tank; and mealuble solids--metal and metal exide sludges and other sormpound that will
not disgslve in water or dilue causiic snlalions.

Vha waste phase the solids are assetiated Wath divides dve solids inle bwo classificatiens:
siepended and senled. The susperded sodids constst of undlssolved soluble solids or insoloble
aolids w00 small io sectle out of the supematanl. Sospended saluble 30lida cen be dealt with by
dizzolving them sither during reideval and transfer or Suning mixing in the steging tanks. [Fthe
solubls solids are not dissolved, ey will likely Rall (o (he botbom of U ok whers telt toansbet
will b controlTed with the rest of the sattled solidz. Suspendad ingnfuble solids are no1
realimically separatde from the wuicved supematants and sluries. Thewefore, contolling the
wrangfer of thess solids from the source lanks (o the staging tank=, or from the stopizg tanks 1o e
contractors’ anks, i5 oot feasble,

Senlad, or sattlesble, zolids are thooe solids that szile 1 the: bottom of the ank. The
settled solids in the slaging tanks are cxpecisd (o be primadily insohubde solids oo spures wnk
sludge luyers eniralned during the meireval and Iransfer process. 1f edequate mixtg and
dizgonion are not perfotmed, the setthed solids in the saging tank may very well include s
sizeable amount of soluble solids.

The following are cnabling assumptions used for the Wass Transfer System in this study,

21
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The DFT Wests Transfer System under the DST Waste Retnoval System will dilute
tha remevad waste (1F required} and dissolve soluble solids i the retneved wasts
befors the waste 15 transferved inbi the slagiig lanks

Retrieval vall transfer some urhszolved solutls sobds 1o tha stagimg lanks i n
pequared i0 diasolve all the sphibls solds  Further dissolutren may requore the
adchtion of dilute causte solunor and beat It may als require the addinon &l
roneerurdted s sclution woad|uss the hydroxide concentraiion of the transfened
waste to avol precapaiation of soluds

In crder 1o foll below the maxomum fve volume persent (setileable) sahds as
reguired by the REF (DOE KL 1924), the Wagte Transfor Svstem needs (o actively
conird the entramment oF 5¢1ids m the: transiered waste

Sohids entranamenld can be restrcted A eitheer the: souree (anks, a8 wastes 15 transferred
to the staging ianks, or gt the staging tanks, a5 the feed batches are 1nsfemed to the
tontratiors tanks

Ona new generation lex-and-loal-ntake decantfransfer pump, erther i sach source
18k or 11 each staging tank 15 assimeed Lo be soffickent W conttod the etranment of
soluds to below the mwamum five volume perceni {32 ileable) soluds required by the
RFF (DOE EL 1996}

A fAex-and-float-imtake decand/iranslcor pump wal] be wigd 0 decant supe malant
thmnp wasie isiens where the control of solds entrammen 15 requared

For transfars where the solids antrainment 12 ot controlled, o New Generaton
Trnser Pump (MGTF) or equyaleot with a fixed-iniake wall be used

Frve aonrce ks (24 - AN-103, 24 1-AN-105, 241-AP-104, 241-A P-108, and
241-AP-107) have no o very hitthe wasie exeluded from reirieval (sehled insoluble
sohds) and are schedupled Mo cotplele remeyal (Certa 2l al 19967 Thess tanks wiil
have NGTPz or equivalend installsd

S1x source tanks {241-AMN- 102, 24 1-AN-104, 2d1-AN-1104, 241-AN-107,

HLAW 101, and 241-AY-101) have waste excluded from ceireval (settled insohible
s0lids) and gre scheduled for seleciee remicval (Cerla el al 1996) Therefore,
discant/ronafer pamps would be mstalled on these wnks when solids entraument
contral &t the ssuree lank 1% required

I soleds aptraypment 13 oot contolled o the source bk, setlicable solds will ewter
the stamng tanks and sccomulae  The Beconulaied serthed soluds may it the
wizshle valame of the tank and requars remeval before the complehon of Phasz 1
Pnvanzsten  The accomulated soluds wall evenually have 1o be removed, 1f oot m
Phase 1, then in Phasa Il

s
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+  Addition of 8 new piton the steging fanks will ot exceed the dome limil of the

ks I is assomed thar the wedghe of the pit will ba less than the weight of dw sodl
removed,

13 MIXING SYSTEM

3.3.1 Mixiog Systean Requirements
[F a mixing system i3 used in tee IWESS, the following ars requirements for it.
= Hear Genprattor Limid. Tho mixing system will be limited o a total teermal input
Irvad hazed on the 1ank operating Limits of 2005 KW (70,000 BTU/) radiolytic eat
generalion and a maximum solulivo emperatue of 43 °C (120 °F1. A ventilation
syslem for adding a J00-hp miver pump i# addressed it Appendix C.
*  The tims allocated for mixing the hatch should bo consistont with the £LW Feed
Sveeing Flar (Ceola &l al. 1994 aod require o mose than 14 days with a median of
7 days or an sguivalsnt disnbution,
[F mizer pumps are installed in the siaging tanks, instronentalion W monior andor conirol
the following parameters shall be desipned and installed unleas exisling aok instruments can be
utilized:

*  Monitor @nk level, iIemperanre (wasie and vapor space, prasswa (vapor spacel, and
gas concenleal ios,

»  Phtemine the #oent of miing effectivensss,

*  hionitor mider pumg moior Ampsrage, mm, and temperahe.

«  Monitor tempersturay of mixer pump drive and bearing components.
»  Modsior ticet panp bearingfseal Ivbrication waler Dow rals.

= bdeaswr vibrdion of e mixer puop assembly.

132 Muxiog Bystem Assumphions

The fllpwing are enabling essumplions used in this spudy fior the bixing System.

3
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e 500-hp mrcer pump i sach fagimg tank will sdequately ninx the foed baich to
dissolvt sobuble sodim salis that enher did ned dissabve dunng retneval and oangfer
ar thal precipriated after cransier (e g, @bbsne HeAIDL]}

A single 300-hp muxer pump can sciively mi the wagte in the staging tank for
75 hours per week bedore the waste lemperburs reaches 82 C (180 °F), the
mmaximum allowable wasle lempectue

Four hours of aclive mixing per day wah a smgle 30:-hp mixer pump in & stegrop
tank can ke done belore tbe venilation systeny 15 overkoadad

Insoluble salids entrained 1 the rémeved supermatantt will socumizlats ai the bodom
of the siaging lanks 1o 50hds enimunment conind 12 place at the source tank

If solyds entranment 15 ot resmcted Fi e sounce fank, 3 mking sysiem capabbe of
suspending solwda (1, 0 mixer pump) wall be nstolled i the slaging tanks to syt
m removal of acearrulaied soikds

Pulsed-ar sygiems ara generally used ko mux hgueds, not entran solds  Begauge of
leck of datg, & single pulsed-air sysom i each saging ik 15 nol assumed 1 be
capable of suspsnding ahds adequaely for solkds vemuoval

Ome 300-tp mixer pump i cech staging ok 15 edequale for mantzmng selds in
suspension for 3 wasl? wath a low solds frsctien (¢ g, dilwte superndtant solutwm)

Balubila salids that wene net dasolved during reameval and wansfir to the siaging tank
o that preqiprtaled dunog or afler ransfer to the sisginge (ank may ==tz and
accumulate st the bottomn of the #aging tanks  Wilhaul (be inclusion of the
chetrntals i these precipitatad solids (he Fed batch mey pod meet the modified £FF
feed emvelope

Analy=s of the impact of the mixer pump et forces on existng or added inbemal Gank
equpment 15 beyond the scope of ths study

T Tmxer pumps or pilsed-ar moxers aps mgialled i the center 106 T-om {42411 3

neers on the staging lanks, the cureon tansfer puigrs and themmocouple irees will be
rerviyved and replaced

P
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34 CHEMICAL APDITION SYSTEM

341 Chemical Addition Sysien Reguirements

The LLF Feed Staghtg Flan (Certa et al. 19%5) tists the following a3 a feed makeup and

«  Provide loc a Oush ar odher means (o reive or dilute potentially problematic
supematont heels bafore swilching feed anvelopes,
142 Chemical Addition System Asaumphions
Asanmptions made for the Staging Tank Cherieal Additon System am:
+  The mbale chemtical sddition systam sooped for Propect W-211 will be sufficiza for
the needs oF the IWEST Chemical Addiven Syirsm.

1.5 SAMPLING SYSTEM

351 Sampliog System Requiresenis

The LLW Feed Staging Plan (Cepa s el 1996) lips the (ollewing Sampling $ystem
reoUiF MLEALS.

+  Take the proper nurmber, kocalion, and ype of samples Lo:
+  Tnsure that the wasts compositien mects the modified RFP foed covelope

»  Satisfy regulaory requiremenss, [T any, for delivery of and siorags of wage 1o the
privale coniraclors

+  Saisfy the O8I and waste compatibdlity DOC for pansfer and storaga of waste in
{he staglng tank

+  Establizh the official compaosiiion of the waste far asgeqsing the private contractor's
performance

r  Establish the cquanitty of sodium delivered 1o the private CONTaclis.
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The time necded bo oliain sampics and deliver tiem @ the fabormtory should be

consistent with 1ha feed delivery study in the LLW Peed Staging Flan (Certa sy al,
1995, Appetdls Eb md aomibally requdre 2 days

Orter pequirements en the Sampling Syrtem are 25 follows.

-+

The aysiem must be able 1o obtain the required zamples through Eok-10p fisees wiih
nominal dameers of betvwsen 10 and 30 cm (3 in and 12 in ).

Retrieved samples and agsociated hardwere mus fit ia the sxisting Hanford het cell
[acilides.

The shizlding design criteria in tha Radiclogical Dresign Guide, Section 7.0,
(WHC 1994 will be uzed to determins the shielding requirements For the sampling
symem. Shielding shall be designed 1o limil the ital whole body doss to beas than
5 mSv per year

35.1.1 Mudifed Reguest Tor Froposal Feed Envelopes. The LL W Feed Staging Flan (Cerla
clal, 1996 eapmended several modifications 1o the feed envelopes detailed im the RFF
(DOE BL 1994} The modiGed REP Fesd Emvelopes include the Sallowing requinements.

The modilied RFP waste feed envalopes are mutually exclusive (L2, each waste can
Tadl into only one feed emvelope),

The Feed deliversd to the contraetors' tanks shall have no more than Gve volume
peoesot of (settlzable} solids,

Yolume peoceot settled {or settieatde) solids will be measured by blsthod 2540F,
Scttleable Salids (Greenberg c1Lal, 1942},

Tartk Farth Qperations specificationy given in the Operating Specifications for the
241.AN, AP, AW, AY, AZ, and SY Tark Farma (OSD-T-151-D0007) will be met.

The sodivm malanty 13 defined to be bebween 3 and 14 molar.
The concentreiion requirements for all crhet constituents are glveh 83 ratiog 1o 1he
sodium eonceniration. Table 3.2 lists the maximum conslinent concenirtians for

each feed envelope, Table 3-3 lists ibe Envelops B minimum critena and Table -4
hasg ihe Envelops © minimowm crlsnid

25
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Takle 3-2, Modilficd feqresi fr Frapesads Envelopa haximam Conhcentranions, (2 Sheets)

Chemical Mutimum Rago, anadyts {mole} to sodivm {mole) *
analyle Envelope A Envelope B Epvelopa
Aluminum 212 019 019
Barium 000 03001 Q0001
Calcium M 0.04 1
Cadmium o i TEiL)
Chilonide (037 0.08% 14037
Chromium 00080 ok OIee
Fluoride ) | k.2 ]|
Iron 001 (FTT ] .01
Tercury Q000 0.00001 001
Fodazsivm 1% 0,18 1%
Lanthanumt NS 000008 . 00
Sodivin ] 1 1
Mickel UL 0.003 0003
Nilrite .38 038 .38
Milrate 0. 02 e
Rydroxide 0.7 0.7 .7
Lead 000058 .S AR
Phosphate 0,033 0.0% e
Sulfals 0.0097 0.07 .41
Inurganic carbon 0.3 3 33
Organic parben 0% .06 3.5
Uranium gl 0,012 0.0012
Radianuehde Mucirrum ratio, redionuclide (hecquerel) o sodivm (mole)

Tranzuranics B (HIE+5 6. 00E+5 J.REHIE
s ium 4 3EHY SHAEAIY AS0E+0%
HEiromium 5. 70EHT 5. TOEHNT 5. 00E+HA

x
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Maximum Ratis, anabyie (mole) o zodivm (melk) "

Chemical
unalyle Envelope A Envelops B Envelope €
#Technetium 1UIE+06 7.10E+06 7.10E+06

' Shaded numbers highlight differenses botween ibe feed envelopes.

Tabh: 3-3. Modified Reguest for Proposal Feed

Eavelope B MU Critens

A heast one of thegr Jimits must be gayisfied.
Analyte w"’;i:‘;;:':’“ﬂm Unis
Chlonde 0.037 malmol
Chrormilum 0. 0065 mclfitvol
Fluoride 3.001 molmeal
Phosphste 0038 malimel
Sulfare 0T ol el
HTCesium 4 35+H9 Bgfmal

Takbibs 3-4. hModified Request For Proposal Feod Envelope € Minimum

Criteria
Must be satisficd,
Anslyte Mindrnus TOC Ma Ranie Units
ToC .08 mol Cmol Ha

23
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352 Sampling Sysiem AttampHions
The Inliewing are assummiions made [or the Sarnpling Systern.

*  Before slaging a feed baich, the source lanks will be sampled and characienzed. The
composiilon of the waste a< well a5 the eiigience of sgpificantly differem aqueons
layers n the tank will be detecmnined. The: wasie I the sounee tank will then be
azsigned to one ot more feed batches of & specific feed envelope,

v A igtizal vl Makion of the faad bateh's ehemical and physics! charscleristios will
be necded 1o suppent the claim the the TOE and the FHAMC contractor have ol Alled
their cbligaion w provide LLY foed within the prescribed foed envelopa. This
stalistical validation will require thet each fezd batsh be campled while in 1he faging
tank and that {he samples be analyzed,

1521 Frgjepted Feed Batch Compoviticns, Tha foed baich sopernatant compositional masses
(s they will exxist in the inbermed e waste foed siaging anks) are based on the Provecied
Double-Shell Tank Supernaiant  ompositions for Fhose F Privalization (Shehon 1996) and were
salewlated for, althongh not published in, the LLH Feed Staging Plan (Cortz st al, 1998). (Sec
Appendix F) In catoulating the Iotal compozition of the feed baiches, an sslimale of the
composition of inseluble soiids matrined in the supemamnt (9 2dded o te supematant
composiional mazsez, In this ealculation, il is assumed that:

+ The aolids enfrmined during retrievial and traosfer bave the satne composition as the
bulk zolids in the sogpcs tank.

Becavee net all source lanks have solids compesition data, it Was axsumed that:

«  Omiy the sowres tankg with s9ids composition deta bave selids ihat add o (he
composilion of the feed baich,

Appendix F provides 8 more detailed dizcussion of the aquationg and assumptions nsed in
calenlating the progected feed barch eonvposilions.

The composition for componenis iz ligled a2 3 mtie of the component concentration 1o the
sodium sonceoiation {sxdium rE0). The value listed for =odium is the sodium cogeeniration in
males per Liter,

Tabdes 3-5 and 3-8 show the projecizd total feed sodium ratios for Povals Contraciom |
atil 2, respectively, for the zero pettend ettraned (settleabde) solids case, Tables 3-7 anid -2
showe the projected total foed sodim ratios for Private Coatractops 1 and 2, pespeciively, for the
M percett sntrained (eenleable) solids case The todal Feed bateh sodiom extios for the ote,
three, four, apd five percent entrained (scttleable) solids cageg can be foucd in Appendix F.

9
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Table 3-5. Propzied Imermediste Waste Posd Suging Tank {APF=-102) Feed Bach Sodum
Ravos for Povaiz Contractor 1: 1 Porcant Entrpined, Izscduble Solids.
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Table 36 Projacesd Intermedime Waste Feed Saging Tank (AP=104) Feed Baich Sodwm
Retws for Provue Cootractor 2 0 Peceem Epmramed, Insoluble Soluds.
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Takla 3-7. Projected Inlermedsre Waste Fead Siaging Tank (AP=102) Feed Bach Sodrum
Retis for Privan Cootactor 1. 2 Pepecpt Entrmuned, Insoluble Solvds.
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Table 3-8, Projeced |narmediae Waste Fead Siaping Tank (AP=1{4) Feed Batch Spdiam
Ratws for Prvaee Congacior 2 2 Peycem Enramed, lnsoloble Solids.
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L1522 Wasle Yarintilicy and Saemapliog Locadiens, The intention of sampling £ (o obuaig 2

sat of samples that are represeptativa of the entire feed batch. Therefare, samples showld be
(aken in such & way a5 to acopunk for the compositional vanability between sypamatant phasss.

Lateral Yariability. The luesral variability is the variability in the composition of samples
taksn at e samee wiasle Beighl bt difTeceon lateral ksadions io the wank {ie., al different risers).
Fut supertiatants il (s asmmed that;

»  Diifferent phases in the waste secur bécsuss of different densities (assumably arising
From different compozilions}

+  Each phase has a single souree and iz homogeneous

+  Ench phase is level throughout ihe tank.
From this and from past sxperience, it is coochided that:

»  The lateral variabdlicy for supernacanty i3 very kow (below analytical emar).
Therefore, the folbowing mauirement on sampling is detived.

«  AJlthe batch stmples will be taken from a single nzer on each staging fank,

Vertieal Varinbility. Vertical vanability is the vanability in the compesition of samples

taken af the seme lateral Jocation (o, oisdr) bl st different waste depabe, 1F Hyuids with
different densities {and sssumably differanl composilbong) are sdded togethet in a feed balch,
stralified supertatant lavers may foom unbess there ic adequale mixing. Potential sources af
siratifled layers are ag follows:
Adding a new bauch to the hezl roth 2 previons bacch
Combining waster fom & Fevent soures tanks

Saquentially remoying Jdifferent phazss of weste from a simgle source tank
Adding chemicaks 1o adjust a feed batch composition

o+ v om

Becaues il is quite probable that straiified supermetants will appear withouw sdequals mixing:

+  Verical variability i< consdered (o be (he oz probable source of sample vaciability,

Therefore, the fllewing requirement i detived,

+  Sampbes will be taken arseveral diffenent heights in the waste.
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3.5.13 Estimated Sumpling awd Amalysiz Variability, In calewlsiing tee mumber of samples
that are ne=ded 10 verify that a feed bateh mests the feed envelope criteria, an egtitnate of the
anaiytical error and sampling varisbilicy is needed. The cabculations in this sudy use telative
standard deviation (RSTH values that combine the anatyocal svot and samplmg vanabilites,
Thes= RSDs were deterrnined from the mean conceniration, (he variance of e mean, atd the
numiber of sample bepalions repgried in previous sampling end analyais reperts for Jupernalant
charsclerirstion (Smpson 199%4s, Welsh 19%4a Simpson 1994, Welsh 199410). Thess valuyes an
applicable o the supertatant, When solids are added 10 the feed Batch compasition, it is assumed
that;

*  The RED valoes for the supematants are valid for the toal foed boich composition
[hat ineludes the cotrpasition of sotrained salds [sludpes).

The "nol-mixed” scenario agsumes that ihe slaging tanks are not wpgraded with an eclive
miing system. The "well-mixed™ sceoarie assemes the staging 1anks are upgraded with achive
mixing sy=tema capabls of mixing stratified liquid layers into 8 homo genous mjgrs.

33534 Coafldence Level. 1t 13 assunwed thai:

+  Minety fivg perncent confidenee jniervals are peeded for Both oypes of emor (ic., false
positive and false negalive) 1o validale thal a feed baich meets the feed eovelope
critena.

»  The component concentradiens are nommally distobabed anomd the mean

3525 Saoepling Number- The number of samples required 1o validam a specific faad hatch
{s2mpling number) for each component was caleutated. Table 3.9 spmmenizes the number oF
=mmphes required Tor cach feed bawch validation for Private Contrsclors | and 2 for the

220 protil entrmmed insolubke solids case, Table 3.10 survimarnizes the nunber of sumples
requived for each feed batch validation for Privete Contractors | and 2 for the tovn percent
entrained insoluble solids case.

£
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Table 3-89, Swmmary of Phese 1 Privatizalion Imermediate
Waste Feed Staging Tank Required SEamplas with
{ Percent Eniaingd, Insoluble Solids,

Barch Witk elined 3o Mot-Mimed Saznirin
“ Contwesr | | Comraeoor 2 | Comtracior 1 | Conmaessr 2
1 3 3 7 p)
3 ] 5 a7 5
3 1 3 7 7
4 3 1 F 4
: E] 3 s 1
-] L] L] ] -]
7 T 1% ) )
8 19 I £ L1
o k] 3 L] 10
h 3 3 . 4
1 3 3 3 4
12 4 1 15 4
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Tablke 314, Summacy of Phase [ Privallation Ioleomediate
Waste Feed Slaging Tank Required Saonples »ath
2 Peroent Enfrained, Insohuble Solids.
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4.0 DECISION CRITERIA

Thia section identifics the performence measores that ars uged to diffsreniae between
allzmatives. [Lis impoctant wo #ow it the prriommance measires represent 8 mistuee of
quangiative amd quelicanive ooz, Some of the perfomance measunes, such 89 cost, represent
direcity measurahle varisblez. Oiher performance measires, such as operabilivy, are moch more
dependent o the judpement of xperienced cnginesrs, Although ihis study focuses on the more
angible and immedlarzly visible performance meataes such as cost and schedule, it should be
mwded that some of the less tangible perfommancs mengures, such as opershbility and safety, can
carmy heavy hidden coat and performencs penalties {62, anplanned shetdowns dus to cquipmeat
fatbures and ihe need to chengeot in-temk equipment o 2 grester frequency).

4.1 COST

Ta the gxtent practical, the sysiem, equipment, or comporeti wilt be svalwated with respect
o capial apd opirating life-cyebe coss.
£I TECHNICAL MATURITY

The techodeal maturity of a process, sysbent, oF picce of cquipment can be sestzsed in s
of the fdlowing maturlty hisrarchy (given in descending ordet of prelference):

Availabla:
+  Technologies thet are applicd on 2 prodwation 2ak inthe ncleas industry,

»  Technologees that are apptied on a produciion soale in a cofvebbiona t commerciet
industry,

Firld Testing:

Techoolegees that have been dermonstraled on a "hiod™ or tuscleat ot scale IemE
actual feedd materials.

+  Technolegies that have besn demonstraled oo 4 "cold” or non-nuclear pilot scale
using simulated feed materials.

Prototypa:

+  Techoolegics thet have been demoostrated on 8 "het or nuclear bench scale uwsiog
acnual feed riatedials,

1]
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+  Techaologwes that have bezn demomstrased on a "cold” or zon-neclear banch scale

wang mnpulsed fesd materials
Foder development
= Techiologies that sre upponed by atudpcs which are Backed by bench scale
EXpErmeols

*  Technologwes thal are supportad by coneeptual studies that are not backed by bensh
scale expenments

Unavalable
= Technologws that ape not avalable for use

In addiron 10 the hasrarchy grven sbove, other facters thet iofluence techrical matunty or
Iechoolegy assrranes intlude, (1) maximezing fexibilsty (adapabulily for wew technologes or

mussion change), (2) design Mexability of adbptabdity for incorporating impraved technology,
and {3) avording regulalory wncearialy

4.3 MATNTATNARILITY

The mamtamability of a syslem can ba axsessed by cvaluating the: complexity, rehabal iy,
and repairalu ity of the asseciaied coumment sl cormpatenty  Complexaty 15 influenced by
factors such @s the level of minmg requured to perform mantenanes o the aqupment, the need
fiow spacial ar wangee iools or peocedurss, design qualiizs such as fextures that eaze repar,
siandardized parts amd provaskona for ironbleshooung  Relabaliy can be dusctly measured by
farlure mates'mean tme Lo farlure dats, but iz alio assocsled with requaney of (281, calibraton,
and preventve munlenance procadures  Another key measure of rehablity 15 dve impact of
faluires on the process, reluding recovery of dewntme following a fahire  Reparabuliy 14
influencad by work space fariors (inkerferences, confined work spaces, ete ), locanan of the
cquipmeent, means of repar or replacement (romole of eontact mumisoance), mutber and type of
pertdnns] mduited o Spport repdirs, pro-mdanté nands Brapacsiion fequiremenls amd post-
mauetance IMpAcis such as quanines and opes of wass produced aml functwunal test
roquiremnents  With regard to these aspocts of mammtameknbity, thus analysie wall kaghlighd thase
chamtieristics that are siptuficanily different between 1he alistnatives

44 OPERABILITY

Crperability of a system 15 mostly 2 qualinzine measwra of the mherent compleny of &
system thal influsnces other axpecis of operabiluy such as the following
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+  Siartup and Shuidesen of the System. This is an important opershility issue since
mosl bpged eonditions oecur dunng stanup and shitdown when the sysian a2 m 2
stare of Bux and unsieady stae conditons are prevalend. This is beavily influenced
by the number of sub-systems or unil operalions involved,

«  Prectss Conwrel. Operability with regard w process comrdl is infhasnead by the
number and trpe af frocess contrel points (inchding process samples).

»  Tioubleshooling and Rasponga ie (I Mormal Condifions. This Bactor iz influenced
by the diversity of sysicms and equiiment Systems (hat use simple, malure
technolpgies and squipmeot are favored over novel and oniqus techaologies and
equipmenl fer which there iz litUe operating éxperience.

+  Dperaior Interfaces. This expect of operabitity is influenced by such factors os the
bl ¢f raindog requiresd 1o operate the sysiem and Lhe degee, frpe, and Fequency of
operattr infErction with the sysiem,

With regard o thess aspects of operability, this analysis will hightight twose characterismics
that are significantly different bttamen the sltcmnetives.

4.5 SCHEDMUILE IMFACT/RISK

Schedula impactinsk will be asssésed relative 1o implementztion of 8 given albernative.
Schedules 1o be considered dnclude sdart-up, produclion, Trh-Party Agrestoent, and other
imlemmally {WHC) or exiemally (CKIE, regulalory, siakeholder) driven shedules,

4.4 ENVIRGNMENTAL IMPACT

The covironmental impacts of & svsiem con be sssessed by avalyating the Tollewing
factors:

+  OGateous efflusnt genarathon
+  Becondary Eangerous wasts gencrElion

Giaseous effloent generaion is defined 3 the rate of emission of repalaied pollutants, both
ridioactive and noncadioactive. ldeally, emission maiea should be kept as low as reasonably
achisvabla {ALARAY The depree of (reaunent required 1o mes airbome e uent discharge
limits i5 also a factor tal should be examined in comparing syAcmsy,

Secondary dengerous wasls gendration is defined ae the quantity of wesies (Including

mixed wastes) generated 2% a resub of the primary proceseing operation. Secondary danperous
wagte peperalion should be minimired ga much a= possible. The exient of in-plant secondary
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wagte freatment facilities and dangencus wasie packaging and stovage and a¢comulstion aress ape
focaors that shenld be considered when cotaparing sysiems based on secondary wasle gencration,

47 SAFETY

T the eortent practival and nweaningtul, alternatives should be compared on the bases of
associated herards and implications for onsiiefoffaite safely, workar safety, and mission and
prapeny mdection, Topical ansis for cansideration include the foffawing:

+  Hazards

- Inzodudionicreation af hazards
= East of harard preveotion
Ease of hazsed mitigalion

+ Offgitc/oneite safery

«  Hazard colegorization

»  Safety class

- Performance category, or seismic oriteria

- Fadiglogical risk seocptancs oriteria compliance

- Toxieclogical risk acceptance éniteria compliance
+  Process smd industrial safeey

= Health phiyslcs reguirsmicnis
- Complance with DOE §430.1A and related industry standerds

»  Miggion aod Propecty Proteclion

= Poleoual for accident prapagation and impacts to other faciliies

- Potential impacis dus bo gecidents initiaied at gther facilitdes

v lplications For citovety o aceidenis expected o pecur during the lifetime

of ihe mission.
48 REGULATORY COMFPLIANCE
The: regulatory compliance decision criterion includis consldertion of nzpulatory

¢eropliance, permitling, and complexily issues. Pemitting requiremenis shoold be evafuatad

baged om the following factors: {13 number of permils reduited or moditied, (2) comphexiny of
required permining documenialion, (37 poleniially reawired permilz or approvals that are unigus

a2
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oo the sysem being exanined, {4) repulaigry nbstacks, and {3} impasis of permiding acivides
o ihe project schedule

4.% PUBLIC ACCEFTANCE

This sechion censiders the stceplability of an allemalive relstive Lo éXdpmssed siakeholder
valyss and copeems. Thes: petlommanc: measines have evolved from 3 peevious TWES
Leadership Council and were uzed in previcus analyses (Beomer ecsl. 19043 and 2 TWRS
Dracision Boatd that was established in 1994 10 recommend a TWRE facility configaration. The
perfamiane meamres were scleaied to bouml and consolidare te various sakcholear values
{sea Table 4-17.
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Table 4-1 Stakeholder Values
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50 INTERMEDIATE WASTE FEED STAGING SYSTEM OPTIONS ANw
ALTERNATIVES GENERATION AND SCREENING

In the follownng sections e dilferent epions for each syetem are cdiscaried and scresned
Then a st of opteons, ot From sach system, & asserobled o produce am altemalve Al the
altematires ot screened maet all the consrints and requrenents Jisted in Section 20

5.1 INTERMEDIATE WASTE FEED 5T A4 ING CFTIONS AND SCREENING

Cptions ware panerated for ihe Wasie Transfer Systany, the TWFST Miving System, and

the TWFET Samptog System by informal bainssrmmg end documentesd 0 moetng mimibes
{Calbrath 1996}

4.1.1 Wagte DnsrlutionThlution Systern Requirament Jptions

The LLW Feed Siagang Plan (Cerlasi gl 1996) indicates that most of the retreved wagta
will require some dizsolunon of siubike sohds and ddutin of supematants af the sownce 18nk 1o
make the waste pumpably usng standard 1ank Eam equpment  Thes system 15 outsile the seope
aof thay study bul 12 ttivastigated 1n ensugh deta] (o Jabine cuerface mouiremsag

Digsghve all Soluble Sollds. This ophon would require that the Wasle
DhstolutenTh luwn Sysiem dialve all the 1oluble solids it the wasie bang tratsfetred into e
slaging tank before the waste erers the stagnme tanks  This requirerneni would also require that
the irancfermad weaste's hydroxide concentratvon be adjusied o avord preciprisiion of alumimum
salis in (he Slaging lank

hezabve Minimum lor Wasbe Tramsfer: This iz the “no requirement” opion  Although
opiion places o disaslubon mquirsvnt on e Wertre Dizeolutens’ Deinton Siatens, it mage sull
duzglve the runimum 2ol uble solids necessary Tor the wagte transfer  Thio s requued by the
Wase Pumpabisluy Ruls

512 Wasds Tramafer System Optiany

The putpress of the Wasie Trnaler Sysiem (W TS) 19 1o mgve wasis from the source tanks
to the staqng 1anks and then to the contractors’ tanks  Ooe of the comsiraints ot the WS » that
lhe feed batches ssuk to the privake COnMaCE MALST CORWIG 00 more han fve vialume parceol
seftted wobidzs Because of thiz, the 1ssue for the Wasla Transfer System 15 bow sod whee lo
comirgl the solids conpent of the fesd batches  This psie wal] determune whai cype of
retna vl for cquipment 18 reguired i e soutte ks and in e signg tanks  Other Waste
Tranofer Sysiem issues concerning the oonstructs of ranster ines, s, and pads do not 2ffieq
tssues in et lhvi $ysems and are diseustsed i Appendix D
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The pump syskems wnder consderstion ave bearly slenncal cxczpt for their intske  The
fxed-intake trangfer pump 15 insmllad with iis wolale fixed gt A spevfie byt and wall remova
all layexs aborve uts intake porml Suice tis sysiem 13 wsed more ofien at the Hanfoed Site, it 19
the defauli system:  The decantfiransfer putop 13 el bl has snomtake o the ond of 2 Rexible
hoge This makes 1l uschul for selecovely decanting superiatants frod an upper or mid layer and
for the removal of supernatant becls, 1f required

The soinls enmunment control Can be placed aiher on ihe sowre ok, on the siaging tank,
on bath, or on neither  Because several of the Phese [ soorce ianks have relatrvely no inasoluble
solids and are planmsd Tor compless retncyal, te fxed-intakoe ransfer pumps will be installed
regardless of placing dve soluds limsting st the sounce tank or ot From this, four combonoslons
of ransfer pumga develop aid are discwssad below

Mo Solids Emtraisinent Contrel. The cptino dosz not prowds For & means o codrol the
entranment of serthed solwds inthe Feed botchies Therefore, this opion was drapped from frther
congderstion becawse 1 did not neeat tha criens of providing feed batehes with leza than
3 volume percent soliis

Soures Tauk Salidy Enramment Contesl Thes opleon plases an mleddee Rqgumement
of comroling tha entramed schos'sludpes t0 2 mimmoam on the ST Waste Retneval Sygem [t
15 essumed that decand/transler pumps would be installed 1n tanks scheduled for selecipn:
retheval These tanks (1 e, AN-102, AN-104, AN- 106, AN- 107, AW-101, ad AY-101) contan
sefiled solids {s1udge) layers that the £.L W Feed Slagung Fim{Cerla el al  |999) excludes fom
remeval Fixedaotake ratefer pomps would then be installed in sowrce tanks contsiming no or
wery hitle shedpe sod than are therefore scheduled o complee retheval o, AN-103, AN-105,
AP- 1M, AP-106, and AP-100

The rnisks asspcwied with this oplion are that some iInsohable sclids may exist in the 180kg
scheduled Tor complede retheval and thal 2one 2odiutn salls may preciputale doreig dhlution and
transier o the staging tank

Stapmg TAok Selids Ewiraimyrst Comtral. In thos opton, no miedace requremend 12
placed on DET Waxe Retrveval Systens 1o cominal the entrasunent of solrds dunng wineval and
transfer  Assumably, ixed-intaka pumps would be instalisd inoall te source tanks  Thas optson
resulis i selpds, i poszbly encessve amownts (see Section 3 2 2 13, being traosfered mia the
ataging lanks In the slaging Wk, the entrriokd soluda wolld be allowed to setthe nvo 2
supernatint and setded sohida layvers A unghe dacantirangfer pump installed in sach ol the
staging tanks would be used to decanl the supernatania from the settled solids lsyer

Soarce Tusk aod Staging Taok and Falvl Entralnment Contral This eplion placcs an
interfase paquirement of comtrolling the snirained insoluble sclde 10 5 minmoum on the DET
Waste Retneval Sysiem Traosfir pumps would be mstalled i sowrce wanks in the same fashion
as siaked shave Far tha Sowce Tamk Solids enfrevament comirod oplion. A single decant'transfer
pumyp would be msalled i each siagiag tank  Adding te 300ids entrament ¢ondrd ot e
source anks adds approximately £5_ 10000 40 the aliemanves

46



HNF-5D=TWR-AGA -0
Beviann 1

Thss opticn wis deopped fom fucber consderanon becawse it 15 azsumed that
decantitransier pumps either in 2suee lanke o m the slaging lanks 15 efBerent 8 contood the
solds entrinmet withon accepiable levels and the adduonal costs for providing conirel a1 both
locanons & wol Yaumanied

5.1.3 [ntermaedinte Waste Foed Staging Tank Mixing System Options

The pomary porpese of the PWFST Mixing System, il aeeded, 1710 Hend moatified iqued
Jayers o @ homogenous moour:  Smanfed kyers in the sagng tank may anse foonm the
Inyer-tne-layer trinsfer of sooncs tank supematants, te addinonal wagtes Crom e o oot
sourtes (anks ke a single batch, o S the addion of chemieala (Blend additmras) i
refarmaulate: the batch

5.13.1 No Miximg Opthos. In thiz optson, no tmxers arg nstalled in the staging ianks This
opdion 15 camrad Torward but only fon altemstives i which msaluble solads {1 e | sludge) contrgl
a1 the soace tank 1= performed

50.3.2 Foleed-Alr Optlas. Thewe contepii mireduce raped fr pulsea st the bottom of the tank
oo crease & torandal curremt (upoarand in the cenar and downwwand mear the exdges of the tanks) to
veoazal by mix straaficd hquad layers in the tank The pulsed-ar method may moe stratifled
Euquuda layers bl thos has not been demonstrated wilh a Hanford naste Alan, o 13 not knoan
how effeciive thise conceps will ke for mobibzang seluds For tolds mnsfer oul of the slaging
anks

Pulscd-Air Mizer - Single Unst. The ungle wnt pulsed-air opbon wes 8 amgle omt
mnstalled in the ok thiough the (06 7= (420 ) nser i e centtal pt This sngle wok s
shcipated ¥ grve cffecive verucal mixing. of swalified Liqued ayers bat 13 nol sxpisied K gee
the 1ank waste ensugh memenmm 1o ad equately mobihiza solids fsr mmaval (Powell and Hymas
19%6) I[nsulficient dawa exist oo make b detamoaien Therefore tis oplion will only be
carrsed Torovard for alternatives that do nod require sohds remeval from the staging banks

Fobsed-air Miner - Multighe Units. The mubipls won polsed-ar msong coneopt 15 the
sume 2 the ungle wnl concept plus the sddiine of theee stoatler air pulse systems iostalled m
gach siagmg tank  These smaller sraema arc inatalled slong the 30-ft radies in the tank and are
used to better molohze the solwde for aohds remeoval  Thas oplion wisd dropped from Rriher
consudetanon becaose it has not been demonsicaed that multpde wnns wall impeove the vertcal
mixing beyond whai a sngle won will de  Also, it has not bean demongirated st thas ome that
this syotem could adequtely mabalize the solids for solids removal

5133 Mixer Pump Opiions. The kiixer Pump optinna consist of high-capacity low-head

3=hp pumpe wath closely-spaced sucion amd discharge ports  They ane despned e reorculate
the Fuds withan an widerground radinestive swagle Wk lo schieve mobihzaion and mixng of

was: sludpe and smpemale  bixer pumps aee key to emeval sysiems sueh as te Project
W-211, lrutal Tank Betevad Systerms {Racck 1995)
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Mixer Famp Ou-Center. This optiot wses a single mixer pumg of (he sty 2 developed by
projeccs W2 11 aod W-151 and i installed into the tank theough the 106, 7-cm {4 2-in.) tser n
the central pumpr pir.

Mixer Prp CHE-Canter. Thiz aplion wses & sngle mixet potap of the siyle developed by
progeets We2L1 and W-151. The mixer putop is insakked indo the @ank through existng 106, 7-cm
(#2<in) conswuction riger on a8.3-na (20kft F-in_} radivs. This riser is exctendad to grade and 2
pad 2 consmuctad Tor the sraem.

Double Mier Pumps OF-Cepter, This optinn uses o piixer pinps of (he siyle
developed by projeces W-211 and W-151, The mixer pamps &rc installed invg the ank qrough
exialing 106.7-om {42-in.} construction riserz on a 6 3-m (204 9-in ) radivg. These two riscrs
are a1 H) degrees from sach other and are below grade. This aption was dropped due to its high
cusland the belicf that two off-center pumps 0 degrees opprased will not perform appreciabiy
batter that 4 single miver pump on-cepler. This has been demonairated in soale-podal, muttiple-
mixer putnp te545 performed by FNHL for detetmining mixer pump efficicocies

5.1.3.4 Diher Dpiome. Other eprions that were discussed inelude the following.

Mudified Shurry Distributor Syclem. This systerm wowld use 3 transfer pump to move
the waste from the TWEST 10 the AT vahve pit and back to the ank through a shary digmibuor
with a movashle dizcharge nozzls. The slurry distribator would sprey the reciroulated waste aver
Lhe surface of the Lank contends (3 provide mixing of the wasie, Slorry distribwioss have been
widely ussd at Hanford o distribute the heivier slunies in the wagls, but nol 82 a mixing ysen.
This systent would nzed 1o be tested and #wsluated for dissolving and mixing =fficienciesin
scaled models belore it wouwld be leaiable in the stagiog lanks, For thds reason, the boudifad
Slurcy Diamributor Syslem was sereened from Auther evalwalion.

Mecapleal Aghtatars. biechanical agitation is not gencrally ¢onsidened foasible for
mixing 3,785-m* (1= Meal) tanks, Therefors, thie apiion was removed foom fusiher
eonsideration,

5.44 Intermediate Waste foed Soaging Tuok Semplieg Sysiem Optlons

The parpes: the WEST Sampling System is to validae thal the feed batches mes the
maodified BFF fzed envebope limite, The campling sysietn concepts considered in this st wers
&5 Follows.

Grah Samplieg. Thiz conespl i€ the "batile-on-a-sring " metbod frequently used at the
Hanfard Site.

Corn Sampling System - Sinllonary. This concept involves te permanent placement of &
care sampling syclemn, of the bype coreally osed at Hanlord, onte each staging ok,
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Core Samphig Sysieih - Moveable This concept iz somalar b the slabionary core
sarmphng optun except i us2s A singhe core samphing system thal can be meved from one staging
tank Io the other on & ra1l syslem

[acdok'-Type Sanplimg System. Thus concept uses the soneeprual design done for the
Girout Digpogal Program that locales a sampling Facility wathon the AP Tank Farm and pulls
samples fom & recireulation loop locaed o each tank

51 INTERMEDIATE WASTE FEED ST AGING S¥STEM ALTERNATIVES
GCENERATION AND SCREENIN{:

Prgure 5-1 shows each of the IWFSS subsystems from the TWRS Archutesivtz Tres (1
Fugure -1 with the optons that were generated and carmed (prward The wsums and opoong for
these systeme affect cech other, 1n parucular, the IWFST Transfer Pump and the IWEST hixing
Swetin Therelers, aliatatives wers penratod thal napresant (Be coriBanabions oF opliona Tor the
transfer pump and the miong system Tabbe 5-1 ghows this Altematves generation

To each of these altemanves, the o spproprate opiood o the valve pol atd the
sampding aod veoulalwn syserns were ydded Figuws 52 dhows how e oplioos For (et
symeme BL lagather inlo the altemanves

[F the Wasgic IhssolunenD hison requnrstient 15 (0 thsealve the motumu soduble zolds
for the waste oanster, some soluble solids may be nirodocad oilo and s=tthe 1o the battom of the
stiging bank 1T n reethod of mebahizing the seluble sahds i3 svailable, saluble sediom salts may
he vnmrenticnally excluded from Feed batches thet could cause dve batched qoannty of sadmm 1o
fall belew the reguured muamoum smomnt  Foe thes néason, the "Disobee Adl Soluble Solbds”
requirement was placed n altematives wheoe there 14 w0 Mmng system or the g system
does 0ot mwbelize solwds (12, the pulsed-aor Txear}

"Isalok 15 a regstered wademark of Bea B Heeger, Yorkville, IL
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Tabbe 51, Tntermediae Wasts Feed Staging Syziem Altematives,

ARermatives ||']i‘|3*14|5|6|1|a

Watsa Transfer Sysban ™

W o s andralament cantrol ©

Sellds extrainmend cootrok s JWFST X x H X

Salids exiremmand comrel W SHance
Tamk

Sokich ewttaimmand costrol ot IWFST
and Somrce Task*

IWFST Mixing Sytiam

Mo bicsr x X

Fulsair Mixer - Single Hait x x

Fadesir Mioar - Mudripde Tinds ©

Mixzr Fump On-Center M X

Iixee Fumg SI-Cemnsr b3 X

1 Wixer Pomps OF-Cemier”

Edpdifiad Sy Dieribuber?

Ivchan kol Agitmiors

Shawied roms idleace sy auem aptlons thad wene sereened from Aurlwr snalysia. Sheded colwmns
ndleate aloematives that were sereansd o foriler anabss

" Zahids eneraimment cantrd jmpliss u decand cumnp st that ktastian sod 4 ficed inuke: ptung at
the elber Ioceiion nbzs otheraice spaeilled,

"Thia opﬁorl wis foreened berauce d difd not meel U roininmem crlesa G thic aytiem.

* This opirn was sered e s 1 s meits Sagrnaies i the vibsr optlons snd preodsd
withes neo o mlmlmal additlomnal benefls,

i [F s il o by rumesvt conbrpds are sof placed 0 e rzh'.ie'raldfmpemalﬂtt wta tha WFST, &
mixer punp i e 1WEST will b redquited v suspand the venbed 3ol ds. fior salide rameval, Wl
sollds remeval, the sedids secumalakion woul decrease tee useable volume of the 1WFSTs md the
sehedule wonld be mizeed.

" Both the "Silils estmi weant soolis] ot CHFST aid die "Mt Puimp on-Centar™ optiogg
carramully require (e xohaeive een af tee oaly 106 T=cm (42 -im.) riser avadlable on the FWFETY
Thesefare, these o G cainid be used pether wltheut soens redevipn of 1he decanmransfer pamp.
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Figurs 52, Infemediate Wasie Feed Staging System Alternatives,
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3321 Altaroative I
Adiernative 1 combineg e fetbowing opdons.
DST Retrieval Tnierface Requlrenients,

* Mo sowres tank solids entrainment comrol {fioed-inteke ransfer pumps in al] sourcs
tanks),

+  Dissolve all the solube solids

IWFSS Oplioms.

A decutteansler puinp in each IWEST (Solids Extrainment Control ),
A new valve pil on AF-1H.

Mo mixer pump in ssch [WFST.

o ventilation upprades

A grot sampliog, 3y M.

If the solids entyainment contrl s nol performed al the sounce Lk, insalubke solldz (e,
alwdges) will be enirtined and ranslemed Lo (he slaging lank where they will settle (o the tank
bottorm and socumulate, Withowl the removal of thase solida, they will redwce the useahle
volwne of (he (ank causing Ge schedule o be impactsd. Therefore, this altemative was scresnsd
froma furthar consideration

L TR T

511 Allermanive 2
Alternative 2 combines the following opions.
DST Bedrieval Inderface Requivemenls.

v Nosoures fank solids entrmmment conteel (Fooed-intake wansfer panps in all seurce
8ok}

+  Diseeive all soluble salids
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TWFSS Options.
v A decaniftransfer pump in each IWFST (Solids Enlrainrnent Control}

«  Mew pitz go AP-102 and AP-104 (106. Tcm [42-i0.] reer) for the decanl/iansfer
puUmE.

« A pulsad-air mixer en-cender i each 'WEST,
+ Mo ventilstien upgrades,
+ A grab samping system.

[F the solids sarainment contrl & nol pecformed ar the sowrce tank, insoluble salids (12,
sludges) wilk be crtrmined ond transfeored (o the staging tank where they will satthe ko the tank
bonlorn and secumilate, Without the removal of these solids, they wall redues the useable
volume of the tank causing the schadule 1e be impacted. Therefore, thls aliemative was sureensd
from funher consideration.

513 Alernutive 3
Altemnative 1 combines the Fxllowing options.
DST Redricval Imierface Requivemenis,

+ Mo seycs tank solids entrinment conrol (fixed-intakes ganafer pumpd in all sourcs

+  Dssolve thy minimum amount of solids te mest waste transfer raquiramenis.
1WF5S Dpbiona.
+ & decantitransfer pump in cach 1WFST (Solids Enrainement Control}

»  Mew pitson AP-102 and AP-104 (10%.7-cm [42-in.) rizer) for (he decantirasier
pamps

* A miser pump an-cenler in sach IWEST,
v Ma ventilation wperades.

* A grab sampling system.
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The decantiiransfor pump requires a 106, T-cin {4290} riser. The only 106 T-cm {42-in.)
Tisaer availalde on the tanks is =t the center where the miner pump wonld be located, 4 spare
106, T-cm {42-in-) riser oo & &.3-m (20-ft %-in) radios will be extended to grade. A pil ol be
added to contin the pumg and jJumpecs and new waste ransfer lines will be rovied 1o 1he caneal
pump piL
£2.4 AlNernative 3

& lermarive 4 cambings he [ollowing oplons,

DST Retrieval Interface Requiremeniz.

+ Mo eoures 1ank salids entraitment coobrol {Axed-intake wanster purnps in all source:
tanks).

+  Diggolve the minimur amount of solids 10 mee wasle mnslee requircments.
TWFSS Oplinas.
« A decantiranafer pump in cach IWEST (Solids Entraiorivenii Caninol).

- The decenwiransfcr pumps wilt bo installed in the 241-AP-02A and 241- AP-04A
centesl pumnp pits.

+ A maixer pump ofF-ceriter im eath [WEST.
= Mo veniilation upgrades.

+ A prab sampiog syatem,

5.2.%5 Alterpative §

Alteroative 5 cotnbines the fllowing oplrng,

DST Retraeval Interdnce Requirements

«  Control solids entoamment (deconuirans ey pumps in gix sourcs tanks, fixed-iake
Transler purnps in (the ive olher source tanks).

+ Diissotve all the soluble solids.
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IWFSS Optinor.
= A fixedgtlake (s pucip e3¢k PYEFST (Mo Solids entraioment conitrof}

*  The AP-102 transfer pasp will either be installed imthe 24 1-AP-G202 pit or the

central pump pit. The AP-104 punp will either be ingtalled in the central pump pitor

the new waste ransfer valve pit.
+ o mixer pump in each I'WEST.
* Mo ventilation upgradea.

A prab satpling syaet.

5.2.6 Altrrvalive &
Alternative & combines 1he following options.
DET Reiricval lotexface Requirements.

«  Conteel solids entrajnment {decant/iransfer pumps (7 gix agurcs lanks, fxoed-migke
ranafer pumps in1he five other souree tmks}

= Dnasolve all the soluble solids.
IWESS Qplicas.

= A ficec-lotake transfer pump In sich I'WFST (No Solkds enirainment control)
A new pal on AP-104,

A pulsed-air mixer orecenter in cech IWFST.

pdo veatilation upgrades.

A prb mpling sy s

= & a

527 ANtarmative 7

Ahemative T combines the fallowing aplions,
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DET Reirieval Interfare Requiremenic.

»  Conoel selids entraiiment (decarnransier purnps in 5% souncs fanks, fixed-nmke
Iansfer pusps in (he (ve other sonmce tankse)

= TDhissolve the mmmum amount of solids 1o meet waste bansler equirenents.

TWFSS Dipticas.

A Rred-make transfer pump in each PWFST (Ho Solids snteaintmient ceotrol).
A new valve pit in AP-104.

A mixer pump on-cenier in each WFST.

Mo ventilation upgrades,

A prab Ropling sy#em,

* ko o+ ¥

518 Alernative 8
Allernative 8 comblies te following oplions,
DST Retrleval Enterface Reqoiremvents.

s Conttol sobids entrainmend {decattfiransfer pumps in s gource lanks, Bxed-intake
transler pumps in the five other source mnks).

+  Dissolve the minimim andume of sohids o meel waste ransier rsquireiiretils,
[WFSS Options.
v A fied-miske oansfer pump o &sch TRFST (N Solids entraimment conirol].

+  The transfer pumps will be installed in the 241-AP-02D it and 241-AP-D44 catitval
pump pit.

+ A mixer pump off-center ineach IWFST.
+ Mo ventilation wpgrades.

+ A grab sampling sy=tem,
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4.0 INTERMEDIATE WASTE FEED STAGING SYSTEM BESIGN CONCEFTS

6.1 WASTE TRANSFER SYSTEM DESIGN CONCEFTS

The degimion te upgrade ihe SN-650 irenafer Iine and add a new process pit i the AP Tank
Fam has been meds {Gialbreuth ot al 1996) An Engintenng Repart 15 presented in Appendi: D
thet provides three opions for nstalling & wansfer pot i the AP Tank Farm  Option 7 would sdd
a pew il an the nonh side of the 241-AP-102 Tank ac 2 kval eoretrochom cost of £, 800 (00
This o3 equivalent o Alemative K as presented i L5 Feed Sragrg Plan {Ceraeral 199G)
Opton 2 bpoked al usng the cxisting 241-AF 021 Pump P at a otal constructon cost of
31500000 Cpuon 3 would add a mew put on the 241 -AF-104 Tank somlat to the 241-AP-00D
Tump Pt al 8 total consttucion cost of £2, 750,000

Cpuen | meets all of the requirements far the rnster sysem Cpuca 2 was oot preformed
becauze the space: requined e tBe juiipet ardngenient 12 mot avalable in the 241 -AP02D Purop
Tit Tn addiivon, the opography of the (ranstee aystem 10 Optot 2 does not neet 1ha
requiremsenis of Alicmatye K Opuon 3 mects all of the requiremeris For the transfer system
However, in order for Opuon 3 W mamtan te bpography requirements of Aliemabve K, e
e pab needs o be separate foom Gt decaonivansfEr poenp 15 the pump it Iscaced i de same
pit, a wall separatitng the pump dischasge jurper arrangemest Thorn the HLW feed jumper
armangement would be peeded (Soo Appendec )

Qpton | and Opiion X are almost identizal v each of the decition entena wsed  All of the
regureniienls of e rnsie system, wiclading thes topography are et and the <oste e 5imkar
Hanvevar, Dpieon 3 i% the preferrad opnon becauas the new pit on the staging tank woold altow
accesd Uo @ 30 3-0m {12-m 1 nser Thea pot could be used 1 the futurs for m-tenk eoupment
where & the pot in Optwon 1| could only be used for the scope of Phese [ Provatanon

Addimonal com 3avangs could e mads waih Opiron 3 depenading on the deeizwone made on
ahids entrajnment control and the meang syslem Sa2e and specific locabon of the gew puoop pit
would bé optmuzed wath the upgrades requured for ihes: other systeins  However, these poauble
<ozt gavings would be addressed dunng the dé finve design stage and do not alfect the deciacns
1o be made hera

o matter whuch aliensative 15 chosen, the Taled mocnsg pump i 1he AP-HIZ central purmp
Ptand the shurry disrtator nthe AP-104 ceniral pump pit would noed w be removed In
addition, ihe exiatng tranafer pumps and thermocouple iréda would poed Lo be eovoved  The
cosl fof remonval and disposal of this equipimenn 15 approxmately 55,508,000 {For the oo mictes
altomatives, 1 1# agsumed that the existing thermocouple rees wnll not be removed  For tns
case, the cost for removal and dizpasal of the roanng equipment would be approximately
$3.000,0600  Thus includes 2,500,000 for greenhuss and supper opots and mmeobihzaten
cost Alio, s new thermocoupls tree, vapor pressurs iedicEior, and level indicator will be
required in cach slagmg bk The ozl costs (o purchase and mstall tas equipmeot o bolh of
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the siaging ianks are approcmmate]ly $260. 0 These costs oeed bo be added (o ihe cosis
provpded below

6.1.1 Tmiermediate Waste Feed Stagag Taak Solds Entramment Cadtrol

if the | WF5 7% are required w control sohds cnirinment, 8 decantiransier pump will be
required  The supentae decanbtransfir peinp descgned for the 241-AZ Farm requires a] 96 7sm
{(42an jnzer  This wauld leave hwo concepls on (he IWFST: depanding onwhich mixng system
concept is chosen

The first concept would be i use the 106 7-cm (42-m ) nsér i tee central pomp gt Ths
woukd comarde with Opbon 1 the Maving Systern AGA (Se2 Appendin A)  The muxer pumpa
would be placed o f-center and the new decantAiratisfer pump would be 1 the centmal pump i
In addition, the jurnper arrangenvent 1n cach pump pit would require modificallons & an
eclimated cogt for both pats of 730,000 Thoy secludes decon of the puts, pew cover Hocks, and
removal and disposal of the costibg pumpers  The costof twe tiew decantimaosier pumps would
be approjamately 51000000 including run-in test and shop modifications The 1ol
enmstrsetion coal fior (s concept would be approsoimately $4. 400000 This inclwdzs $1,200,000
fior desngn and management aod $700,084 for bumowt  There would be no difference in cost for
this comoept 1F the decanticanelet puon (o 2 fived-iiake pump) 8 metallad moa 30 Seem (1 2-m
mzer i the central pump pit Cwmendy 3 decanttransfer pomp that will operate with 2 mixing
ystem hag not been designed that wall filina 30 5-cm (12410 ) nasr

The second concepl would be 10 add a rew pung pit above the off-center 106 T-cm (42-n )
migr  Thds coancides with Optinn 2 mthe b ang System AGA (s2e Appendix A) that uses the
cenral pump pit 106 7-0m (42-10 ) nser for the muxer pump This weald requirs & mew pumg pt
and & new transfer Loe bedwesn the newr pilsud the eental pump pital an asbmaled cosl of
§1, 700000 for both staping tanks  This includes rerauting oF exising transfer Ltves and
wistrument e hncs, and & new core drll inthe 241-AP-04A Cemtral Famp Pit Tn addien, the
oozt pcludes the jumper amanzements and ledk deieciors i te e s The jumper
arrangement m each cenral purmp ot walld regure modifleanens al an estumaed oot for both
paiz of $010.000  This includes decon of the pals, new cover blocks, and removal and dispesal of
(he sxreling cover blocks and jumpers  The cost of twe new decanbiangler pumps woukd be
approxanately 31,000,000 meluding run-m test and shep modificaiens The tetal construcbion
cgel for this concepl would be apprrotnately 6, 00N Thas includes T 12000060 for decipn
end managemenk and 31 300000 for bumeut  The differcncs m cost Tor (s cancep 11 the
decant pump for a fixed-iiaks transfer pump) s nstalled moa D08 Pt (i 290 ) nser would be
appreximately 3850,000
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4.1.2 Sturee Taok Solids Enbaioment Contral

IF the sowrce 1ank iz used 1o control the sodidy, the saging tanks would pot requirs & decant
pump. The staging anks wonld just need to be equipped with a standard fcd -intake sangfer
pump to feed the coniractors tanks, The New Generatlon Transier Fump {MI3TF) or equivalent
is assamed 9 be used, The NGTE can fitin a J0.5-cm (12-in,] diameter fserin the cenat pomp
pil or in the 241-AP-02D Purop Pit snd 2 new pamp pit sbove riser na, 13 (30.5cm [12-in.]) an
the 24 L-4P-104 Tank. The bocadon of the pump will depend op the concept chasen for the
MIKING S¥5tem,

if Cpdeon 1 {Mixer Pump QE-Center) for thy mixing 2ystem is chosen, the NGTT could be
Levcated i the: cnitial pump plt of the Haging lanks (see Appendix A). The costassociabed with
installing the wransier pump would be the sune 85 the cost for instal ling the decanl pumg in the
central purnp pit. The todaf constraclion cost. of this concepl weould be approximately
$4,400.000. This includes procursmen, design, removal and installalion of jumpers, and
bwrmsu costs.

(€ Opticm 2 {Miver Pump On-Center} for the mixing system i5 chasen, the NGTP could be
locsted in the 241-AP-020 Fump Pit and in 3 new pump pit on the 241-AP-104 Tank (3ec
Appendiz A). The new putnp pil and tramefer line wouold bave 4 kil cost of approximaledy
$E50,000, A new jumper urangement o the sentml putop pit on e 241 -AP-104 Tank would be
arcund §460,000. 1f tha cost for dasign and bument are included, the tolal conatruction oo for
thiz concept wordd be approximalcly $5, 300,000, This inclwdes procaremeny, design, and
bumout costa,

6.2 MIXING SYSTEM DESIGN COMCEFTS

Table 6-1 sumemarizes the combined cosls and concepls Tor the wasie transfe and mixing
systems, The comthined cost includes |he associated equipnent removal 2nd gresnhosesuppor
costa. Dednilz of the weste trangter sysistn design concepts were addressed in the provious
section. Details of the mixing sysiem desipn conceps are in the following sections.

6,21 Mo Mizing Syatem

In s concepl no mixer pumps e nstalled w the staping tanks, The decant pompe or
fixed-ineke pump could be tocated in the cenral pama it of the gaging tanks (s
Appendiv A, The aost sssocialed wilh installing either of these putipa would be the satne a2 the
cost Tor insfalling the decant purap in the ceniral pump phi (s2e Section 6.1.2), The toial
constructipn cost of this concept wonld be spproximately $4.400,000, This includes
procurement, design, retnoval and installation of jumpeers, and batnoun cosis. [N the cost for
equipment removal and replacsment 19 jpcluded, (he total cxngrection cost wold be
appwoximataly TE, 30K WD,
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6.2-2 Fulzed-Aor Mixing Sysiem

6L1l1 Besenpiion. The pulsed-ar mponyg systiem shown m Fugee 6] 13 composed of 2
conirol shad and Aor Drelovery Assambly (ADAY  The contral sk will bowse the Programmeblc
Lopie Controdler (PLC), Operator Interface Tarmunal, and the arr compessol A durable mr hoos
will tren run froim the contrel skid o the oentral pomp piis) on AP-102 and AP-104 The o
togs wall connect to the top of the ADA via 4 S-tm (24 }jumper {tha jumper wall have 2 check
valve [0 prevenl back fow} The ARA comsisls of a 14 3-m (478 bong 5-cm (2-10 ) schedule BO
slanless sleel prpa, with & Double Accumulator Plate (DAF) welded to the end A DAF 15 made
up of rwa stamiess steed places (aros of plaie 15 dependant of nser diametsry  The plaies are
cowenied 50 that ons 8 direcly above the other with abowt 4 2 34-cm {1-1n ) space sepamting
them



HHF-5D-TWR-AGA-

Revision 1
Table 61, Cornbaned Construelion Cost of Waste Tranafer and Mixing System
Crrcepls.
Coesl ARENM 2
Cancept (%

il ok I'I:'I-Silf!lﬁlfia
30i+E¥] Trusaler Systemt
Oypion | or Spirn § 2t rlelele]le]l v ] 2]
Ciplen 3 1o Ecrtved o
Mo Micisg Syuem
Mo MIxer wilh Tocam Fump
{106.Y can {42 in. |y 3 *
Mo Mlnst with
Fiweads hilcke Pump 23 s
{305 om |12 In.]h
Futanir Mix|mg Sypiem und Decaa U ranpfer Fump
bt WEiXing Yoidh 1ML L s
P (0567 £ [42 00T
Pratasar Mikting with Ml
brrisdce Pomp (MR om 14 s
I g
Mg Sywizm aod InawlTrambr Famp
Ln-enter Mining whh
Diecant Purng (1067 om ILE iy
[4E in.
Of-Camor Miking wid
v Femnp (106, 7 L4 154 L
[4% in])
Cn-Cemier Middhg with
Fiveds Imokee Pump 172 L
{30.5 0 [N 2 in.]b
OfCenter Mixing wids
FlsttHnEks Funsp (303 (L% 3 v
em [12in])

, . 144 113
Tlo| {onmrecuean Cosl (5 millgn) | 11.4 132 a 194 Ll (M | it 15

oL Y N

“The cosl includes an whditivaal 51,7 milllon fur oo plis oo Tenkd 247 -AF-197 2 - 1M,
“The coe inchudes an sdidions 305 milkon Gor w new pit om Tank 241 AF=104.

*The Lotal coxt i reduced approrimalehy 300 mill Lo scooon fet dhared po oo heswess (e flaedsInlake

piirip b ety Tond J41-AP-11M oned tht: s paronexg g [ Hie Tenpfier Sycem Optena 3.
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HME-SD-TWR-AGA-M1
Figure t-1. Pulscd-Adr Mixing System.
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The concepd betund a pulsed-ar mixer i very smple  Aur, suppled by the compressor, 15
pulzed (hrough the ADA  Whet the ar reachea the DAP, 1L 15 fored 1na radsal divection The
a1 regrowns duectly above the DAP (o form 2 terge oval bubble  The bubble rapudly travels
upwards, duc to broyant farces, b the top of the waste, pulling the heavy supemaianl up wrih it
Al the fop of he supemalant, the bubble bursts violently, and ensrgy 19 releazed from the bubble
im & redial direcion The overey releassd from the bubble pushes the wasie tg the wall of ihe
tank At the wall, the sapematant iz pulled Lo Lhe bottont of the ok by graaty  This cyela
sepeated 10 esiablish a toroudal mixing partern i the iquid wasie (Eigure 6-1)

Installation of the pulsed-ar miong system wilk be as follows A shigbding plag wall e
fabricawed on the top end of the ADA, which wiTl then be lowemed o the nser, as one ngid wnat,
ty acrant The airhne ol then be atsched Al shislding apd conammsent stiwctwes far
gonstruction will be used as required (these ars rellecied in the cost cmaley

For the staging tanks, there are o oplions for iInplementing he pulssd-ac mhixer systzm
Qpting | congists of a single DAP (91 4-cm [36-in] dameier) enstalbed thoough s 106 T-em
{42-1n ¥ n=er in the central pump pit To obian the max) pg pattern descpbed above with ode
AP, 5o 12 pulsts a mumuis (each pulse 1z 11" ot 30 ps) would benoeded 1615 estimated that
the imxing et of the tank would be sbowl 2 o3 hours  Addimonal svaluations ang rquired 1o
determins the pulse frequency and interactions with the tank stniciure

COpton 2 15 10 metell thrte 25 4om (100 Y DAPs throagh & 30 5-¢m (12-i1 ) spare neer
locaced o the cuter tadis of (the k. The operatian of ihe 25 4-cm (13- ) DAPs would be
ntegraled with the operation of ihe cenirally located 91 doom {3H-in 3 DAP Added DAPs wall
increase the cost by approximelcty 19 percent per DAPF - This method 1= predecsd 1 mobilize
moce salids off the bortom of (e 1ank thas the previous method  This oplion as well needs to be
demongirated to venfy (he performance of the systent in a 3,785m® (1 Mpal) tank

§.1.2.27 Munbiipbabiliby, The pulizd o iizeer 16 ¢35y o matntzn soes il has nd tidchameal
parts i1 the waste tanks  The syuem connsts of 3 kng ppe welded to a DAF Ooce the pape and
AP arc ingtalled, thars 15 no nead for mamtenence i the aeks  The only mechanwcal parts of
the systern are i e compressor located oni the contrs akd (e contmol skid will b lopated near
i 241 -AF [ostrument contrl buikditg auisede the Femue)

Yenulangn «ffects due to a pulsed-au mixer woas cvaluated  As an upgrade w e I'WFSS,
de-enirinment déviess were mvestigabed  The evaluwanon coneloded that fhodies devices, which
are curretily wead im the tuckear itdustry fot de-endanmett and ave inexpensive and compsact,
winhd fallill the requozements of confralliog o5l particles generated by the pulscd-aw ouxng
gystern Flusdies devices have no mechanmcal parts, and therefore are very Ivw mamienance The
venulaton evaluano: LAppendis B concluded 1hat woprade of the venilatron syatem wag not
watranied based on a hfe-cyele coit companizon of serubber installaten versus HEPA filter
mantenance costs  Thercfors, ng venttlabon sysiem upgrede 12 being recotnmeaded

6.22% Techmeal Maturdy. The mumpise of the polzsed-gr mexer s b tuk sicatified
supernalaat, ten the unihty oF @ polsed-ar moser hag been demonsi-awd copmersally  Pulssd-
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air mixers are wsed oxtensively in the peicochemical indusiry, along with many other indugtries 1o
mix varkoug trpes of viscous fuids.

If solids aeed (o be reroved from a lage Mat bodom lank, then a pulsad-air mixer is ool
technically matured, Pacific Norhwest Mational Laboralories (PWVNL) has coothscted research
on & pulzed-gir mixing syeten for solid suspension, PNNL concluded thet it was not feasitls i
v pasksed-air mixing for emoving studge ofF the bomiom of 3 (a0 bottormed 2k, bul believes
that pulsed-aic mixers can nix stratified supermastants liks those i ge TWFSTS {Fowell and
Hy'maz 19963, FMML plans to da triobe teslbg o FY 1997 an this subject as funding & provided
by LHOE's EM-30 Office of Science and Technology Developtietl.

£.2.2.4 Operahility. The pulsed-sir rnixer will be cooiralled from a contrd roonn moLsted on 2
skid. & PLC-based contoellér with an Operator Interfics Tominal will control the system, Once
the PLC 18 st wis, f0 personne] ane requitsd © apenale the sysiem, only moutine surveillance
woild be required.

6.2.2.5 Safety. The pulsed-air mixing syslem is an Intrinsically safit design and can be operated
in a flanunable gag ¢nviconmerd, The conto] s a5 despmead poovides Dor a near zero
probability for over pressorization of the mnk. To increase tha satety of the miser even mons, 1
wilk be ticd into 2 pressure sasor on the ank b oo thal oo pressorizaion of ihe tank ooours,
Also, the power supply 10 the mining systerm will be cormeeted 1o than of the veniilalion ysiem,
5o that when the vertilatieon system abuts down, the pulssd-gir micer will aucomatically shat
down. Anoiher {(poteotial) safety advantags i that pulsed-ajr mixing techivedogy docs not add
heat Ity Uhe: lank.

#1016 Cost. The rough order of & magnitude cost sstimabe is provided in Appendix A, The cost
eslimaizs ars fir both of the staging anks,

Oplion 1, singla ANA installed it te contral pump pits estimated to cost 55 500,000, This
ot does nod include Crber Project cosig such a3 CDR prep, PSAR, and awanup readiness review
eosis, thig iz approximatad Io be $4.600,000. [t also doet ot inclade appeoximately $5_ 200,000
for emoval of exlsiing inetink egqumment i support of [Hsialing tew ecuipineml. Io-Lank
cquiprneat 1o be removed includes the failed mixer pump in AP- 102, the sluy distribulor im
AP-T04, the transter pump from both tanks, and (he democoupls rezs Bom bl tanks.

Procurénvént ook ihile sceovmil U 208 oF the pulsed-mr cotuvol sysem [Contnl bailer,
PLC comuraller, sofivware and compresson and oo decantiransfer pumpa {one for each staging
1ank}. It was azmmed thal enly one conmol sysizm and ¢¢mpressor were necded 1o opemate the
mixing sysietns of bedh of the staging (nks,
6,23 Mizer Fumip On-Cemier

This eoncept coincides with Oplion 2 inthe Mixing System AGA (Appendix A) The
miceer pumps would be locsted in dve 106 T -cm (42-in} rizer of the central pump pit. The total

&6
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cotiztruction cosl for tus concept is approsimately 56,700,000 This includes procurement of the
pumps amd coturl systens, design, fabrication, and bumow caosis. The cogts of the mixer pumps
and comtrol system are approximately $2,300,000, Upgrades to the mw water supply and
addition of a nitrogen boitle sition seogunt for $400,000 of (he tolal costs. In addiion, the costs
for degign and bamout sccound for 2 toial of $2,900,004.

G 2d Miner Pump ON-Coader

This concspt colozides with Option 1 in the Mimiog System AGA (Appendix A), The
e pirnps weuld be located 6.3 m £20 A, 2 in.) off-Saiter oo .a new concrete pad. The toial
conserction cosr for this cencept is approximakely 36400, 000 This inclwdes procurneol of e
pumps and conirel syscms, design, fabricaton, and bumout corty. Tha costs of the mixer pumps
and tomirel sysiem are apprndmetely §2. 500000, Dpgrades to the rew waler supply and
akditron of a nilrgen botlk siation aceount for 3400, M0 of 1he tolal costs. (o additan, the costg
fou design and bumout sceount far acotel of 2,000,000

43 INTERMEDIATE WASTE FEED STAGING TANK SAMPLING SYSTEM DESIGN
CONCEFTS

431 Grab Sampling Methed

The grab sampling system consisis of a bonle, siopper, weight and wirs rope. The bettle js
lowwered inba the waste media whers the smpls ie Giken. Thix sampling methed is tee eastest lo
do, however, e suceess ol the methed i highly dependent on the skill and experence ol Lhe
personnel aking the samphes. Tr addition, the grab sampling meibod is the most susceptible o
being delpyed by weather canditions. This concept ¢oincides with Option 1 af the Sampling
System AGA (Appendix ). For the “well-mixed" wiste s¢cnario, this comcept would have a
total mstirmaled cosl of 13 860,000, However, for ihe “nol-miked”™ waste seapario, this cotzpl
would have & wodal estimaied cost of 59,840,000

632 Core Sampling Sysiem

The core sampling system consists of a specially designed end equipped core sampling
truek., Mowever, the sampling aquipment conld be moamied ona skid. The sanvpler iz boaded
imio the drill sring and the dyil] string is pushed throsgh the wagts: osing a drill dx, This
sampling method iz commen oo the Hanferd Sie and has been showm 1o be very rehiable, This
cobeept eodncides wilkk Option 2 of te Sampling System AGA (Appendix By, Far the “well-
tnixed™ wasie scenari, this concepl would bave a total estimated cost of 12670000, This
includes che capital cost for 3 nevwr core sampbmg tmeck or akid of £5, 730,000, However, for the
“mat-mined” wase seonare, this concept would have o lolal estimated cost off §18,540,000
including the cost for & dew o 2anpling 1eck o skid.

LT}
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633 Isolok-Type Sampling Syatem

This concept uses the conceptual design daone for the Groul Disposal Program thal locates a
sampling fagilicy within the AF Tank Farm. ‘The facility uses an Iolok*-type sumpkr system
that can obtain Rprescotative samples of the feed batehes in the: slaging lanks, Thia ¢
coincides with Option 3 of the Sampling Sysem AGA (Appendin B). For the “well-mixed"”
wwgzie seemharie, thia concept world have a fofal estinmied cost of B12,970,000. Thir includes
11 250,060 in capital cost for the sampling facility. However, for the “well-mixed™ waste
scenario, this concepl would have a Wwial eslimated cost of 316,900,000 including the cost for the
sarnpding Tacility.

4.4 INTERMEBPIATE WASTE FEED STAGING TANK CHEMICAL ADDITTON
SYSTEM

For the addition of cheticals 1o 1he staging tanks, snesimats for 3 chemical adition
system heg been obtzined, This cotimete i3 hased on a cawstic supply syatem bt will also heve
the capability to handle other chemicals thal may b required. Thies estimate was costed from. the
chemicad addition system seoped for the W-211 Project, The facility comsists of a mobile hot
weder boiler systern, a iruck unloading station for MaOH, an in-line static mixer, and a fTush tank-
The boiker system would provide hol water that woed be mied with the supplied MaOH. The
system would also provide Bushing of the iransfer lines ofter & transfer. No layout of the system
has bean done, hovever, site improvemants would includs ransfer lines far NaOH and dilorsd
waste, elecirical and insiumeniation distibotion systems, aod wility uperades, The tolal
construction coal for the causlic supply syatem 18 appeoximately 51,500,000 based on the desigun
from Project W-2I1,

L1
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7.% INTERMEDIATE WASTE FEED STAGING SYSTEM ALTERNATIVE
EVALUATION AND ANALYSLS

This section evaluates sach of the aliematives camied forward im Section ¥ aceording to the
perforrmunce measures described in Section 4,

1.1 COSF

Tae 7-1 summarizes the costy aasocisted with cach of the ali=matives selected for
dedailed evaluation. All costs arc in liscal year 19846 doliars,

The life=cyele cests for this evaluation focused on sampling costa and capiial costs fc
required upgrades to existing tanl farm systemz. The capital cogt estinates inchide the cost
associgied with the emdaval of existing in-1ank hardware thel has epther feiled or will no longer
be used in the foresezsble Future. It also mcludes the cost of extending existing 106.7-cm
(dZ-In.) risers 15 prade on sourcs tanke requiring decantirazfer pumps. Costs nol inchided ate
th: renpoval of fai fed equipment (i, mixer and iransfer pumps) during (he Phage 1 operational
period of Five years.

Alvermative 3. The life-cyels eost of Allemative 3 iz estimaied ot 327 million, This iz a shightdy
higher cost than rst of the ailematives and (5 a resuds of constracling Tew TFARSEY puip pits on
106.7¢m {42-in,) fisers for the decantiransler pump and new transfer lines from the pits w G
rspictive cenlral pump pit. This abemative would ool ase the exisling 02D pil on

Tank AP 102

Altewnative 4. This allermnalive hag 3 bile-cycle cost of $25 million and iz (he lewast cost of all
the aliernatives evalused This is less than Alzmative 3 due to the fact the: the mixer pump iz
installed oo s alE-ceriber pad rber than o (he cential ploap pit. Thig altermative dzo docen’l
Foquire new wagie iranafer lines. The decantiransfer pump is installed through the existing
132, 7-cm {42-in.) riser in the central pump pil and uses the existing wasie transfer systen (o
iransfer wasle i the DSTs.

Alternative 5. This abematva hes a l[ife-cycle cost of about $22 million. The onky capital
asanciated with this aliemative is thal required to remove exisling cquipment (an sxisting (ailed
maxer i AP=102 for example). Therefore, thig allemalive hag the lowesi capital cost, aboul
512 million, of all the akcrmatives cvaluaicd. The reduciion im capital, however, is completely
aifset by the highest operating cost (516 million). The higher sperating costs e dus to the
addivonat sampling that would be required (0 demonstesle compliance with contract
spectficalhns,
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Table 7-1. otésmediate Waste Feed Stagning System Altérdative Cost Summary. (2 Shesis)
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$220, Wy 51 %0000 pL LT L] 320000 = Jumpleg
Wi D0 1150000 ol 000 oL = Euposure
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Takla 7-1. Iniermadiate Waste Fézd Staging Sysiem Alternative Cosl Swmmery. (1 Sheets}

b rmagy i B
Tttt Girimaaies
H 4 5 L] T ]
Anmhesis
= Lrquid Ahslyga a0l BB, (Hik BT AL ST EET0.000 K& Hubod
+ Soludy Ansdyur by kL] 1060, HHk LA L FIN0,000 TS0 FTa0 (0]
= Curs Hamndlusg, T Wiy L TLY Hia A A

Samplmp Sy=ion Tl B350 0 53,86 (00D 37, B0 000 3500000 3500 M 13, 560,00H

ALTERNATIVE TOTALS

Captad FIECTY 12T D HHE S | F17 BN | OS21, 100000 | A3 0 | Fh 1NHE
Tty 260,000 £, Ml SRELODME [ ELEEDOD [ £30600H F1.340,004
Tatal ! 326, 800.000 Ld B | FITAS0OM | IZ4PG00M | RRLASO000 5395600000

" ANemas L wd 2 wers srecaed Bom ponsdarsion

* Sample cosl s hueod an med brchis W itk 2 prcemt wtlin e siolu ble soieds

T TS 1t W a4, D00 Q) mecivmad by ther DST Warde Retrean] Sycimn due ta (he “Cranal Salde
Entrarimesd s Sourne Tank™ roparmmest. Thedt axowwas Wb, For wich sour iwk msquinng. sl 1 st imant conteol, e DET
Wadw Faire vl S temm maotaTli & deng ¢ decantangpfer pearop, & 106 T-om (42— | riser b echen deod do gradke, p pasmp pic o
punsiruvoed bo bouss e decan Lwanafer pamp, aad smmoler hine ac somihusiod (o s mer pa 4 1he Sl ponp pil

* T ool € Aot ieed INCTOGE CORR Far pepdacermen of Fajked equaamens i &, muncer pad dansier pumgerf The cuament
denign |ide for Hee new equpment 1 8, miker ol tanater pumps] $ L0y st

AMernative 6. This altertative has a life=cycle cost of 523 millien. This alt=rmative uses a
pulzed-air mixee which Is considersbly Tess expensive than the mixer pump system, The
configuration selaqied fior this altematve uses the existing 108 7o {42-in.) iser in the central
pump pit fior the mixer. The ffxed-intake iransfer pump i5 Installed throgh a 340.5-cm (12-in.)

rizer.

Abtermative 7. This allemative has a lifz-yele cost of sbout 29 million which i5 the highest
cosl of all the allematves svalusted. Thic shemative 12 aimilar 1o Alemanyve 3 oith e
exception thal it uses o fixed-iniake ransfer putnp, which can be installed ina 30.3<m (12-1n.)

Tizer

Alrernagve . The hardware for this alicrative is the same o5 for Alternative 4 except that
fixedHintmke tranafer pumps are {nstalled o te AP-102-021F pitand AP-104-045 ceniral pump
pit instead of the decanttranafer pumps, The lile-cycls coat fiar 1is altemative (s $30 million.

1.1 TECHNICAL MATURITY

Alernative %, 4, T, and 8. The (echnical maturdty of the tanster pomp and mixer pump
Syfiems ansocialed with these altematives is high. They all have bomn applisd at the Hantord
Bibe, Mixing systems confipured in this mamer have beon wsed in twg previcus gjtuations,
241-AP-102 Growt Feed Tank and 24]-5Y-10 Tank Mitigation, The Oinout mixet Filed mRer
several weeks of opention and the Fact thar (he pump metor wes submerged mare it very

Tl
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difficult to tepair. The design and deployment of the 241-5Y-101 roixer was based oo the
leszonz leammed from tha Grout Frogram and the results warz judged (o be sucsessful,

The projectad effectiveness of tixing mdlHang of Liters (gatlons) of liguid weste n¥ing
subrverged jais, however, is Aifficull to cakculale, Hence, the camerz instelled as pat of the
propased tank modificetiops is intended to give operators 8 qualitalive fedl for mixing
effactiventss.

Alernative 5 Thiz afternative does not provide 2 mixing sysiet or aty squipmend e uses &
nowel concept  Therefore, e technical matrity of the equipmentis judged as “aveilable ™

The uneertanty associated with the snraimmend and precimpilation of spdids is judged 1o ba
high 30 1% altervative has the leas cettainty abwut readily denvonstrating compliance with
copiracl specifications, Therefore the technical information required fo make 1his albematve
viable iz judged 1o be “upder devetopment

Alertalive 6 The technicat mahmry oF a polsed-gir mixing system has bean proven and used
i the petrachemical industry, along with many other iodwsiies, b mix vadous types of fluida.
Therefors, with regard to the mixing of liquids, 1his altermative is judged 1o be “avalable™

The suspension of solids, hewsver, is another matter. The deployment of pulsed-air riix=rs
in large diameier, flat botlom @nks has nol bean demonstrated {Povell and Hymas 1096). A
limitzed number of additional &ir delivery devices conld be installed witkin (e saging mnks w
enhance the suspension of solids but the effeclivensss of that coofiguration is siill wnceniajn.
Therefore, with vegand to the suspension of solids, thia technology is still “under development ™

7.3 MAINTAINAGILITY

The design requitement on iew mixer and wansfer pumps is for & Len-year operatonal life
cyche or 5,000 operational hours.

AHersatives X 4, 5, Toand & Aletnatives 3, 4, F, 7, and B are judged o egqual ln this cotanon,
The aystems that are provided ars all comemon ta the Hanford Site and mindmal addnional
training will be requiced of pasonnel. In addition the systems have: been shown 1o b mhisble in
ol applicalions,

Ahernativey 6. With regard to nuinainability, Allemative & ia different from the other
alternanuvas tha have mixing systems. With 2 pulsad- mr riixing sy sietn, thers e 0o maving
P it 11 ranks, The air compressor reguired 1o orese the air pulse iz located away [rom e
iank. Furiher, this allamatve usas a conlrol system that iz loceted on 2 skid outside the 241-AP
instrumient buildimg,

mn
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74 SAFETY
ANernatives X, 4,5, 7, and 8. Alternatives 3, 4,6, 7, and B are judped ta equal n dna critenon

Attermarpve 5. Altemative 5 dosg not employ an active mang Sv#ten This ineréasss the
probability thal the supernatant will form straufied leyers and will TequiTe & mors (MAETSS
satnpling effort o demonsale that the waste comples with comtract and (poesibly} regulsory
specifications  This Incresss 1 samplImg ol 200ns [neheass the cadumatwn dose recsived by the
QpcTalgr s

14 OPFERABILITY

Alteruatives 3 amd 4. Alternanves 3 and 4 both provade the IWFSS wath High Operabediny The
decaniAransier tumps th these allamatives allow the PWFSS to decant supemalaois 1o the povate
contractors even after cxceasve solds have been transfemred o the saging tank  And with the
mxer pump to entram the sxtibed solus, the satthed sohds can ba transferred back 1o the lank
fatms

Alsn, bty of these alternatives, 33 well 25 Allematives 7 and K, heve a texer patap that can
enuram preciprtaicd solids e md 1n tewr m-solubihizanon Alemstive 3 has fus miAet pamp on-
cenizr and provedes the [WFSS the moel mobusl system t réspend to off-normal conditions
Adlernetve 4 13 operably the same as Alteroalive 3 except the off-center miXer pump will be Jess
effective 1 meobilizang the s0hds for dussolunon ot transfer

Alsernatives 5 pud &. Alteroatives 5 and 6 are raoked Jowest w beang able 1 respond ro off
weortival condilions and So provide the I'WESS with Low Operabdiny: They do not prowds for
solids enlranment contrel in the saging k. and theefore rely o the DET Waste Transiar
System to conirol the quantity of mzolubla solds ransfomred 1o the slagug lank  And because
thest alternanves do not provade & mooog syster in the staging tanke, they aleo mmhy on the DST
Waste Transfer Systan 1o disselve all the soluble salids belors teey enter tve slaging tanks and
1o adqugt tha wagte compodion 5o thar precipraion will oot occur

Albermalives T and B. Allematives 7 and 8 are ranked betweoen Alismatives 3 and 4 and 5 and 6
in being gbde 10 respond (0 of-normal conditons end s0 provide the IWFSS with Medim
Operabrivy  Allematives ¥ ond 8 do net provide solida entremasot control i the staging, tanks
and therelore, hke Alteraatives 5 and 6, rely on the DST Watte Troanstfer Syslem & contmal the
guantity of msolube saltds trapsfemed (o the stegg tank

However, both ol these alismanves, bke Allematives 3 atd 4, have a cuser punp thal can
entran seitled soleds to gad i tramsforring settled solnds back vo the tank farms  Thase mixer
pumps can alen entrain precipiated selds to md n thear re-slutnletabon A bernatrm T hes thes
muxer pumg on-oentet, providing the TWESS wilh a more robust system than the off-center
muxerg i Altemaive §

3
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7.6 SCHEDULE IMPACTRISK

Alb ol the altertatves evalualed van e madk o suppon tee Phass 1 Povatization scheduls
and ihe Tn-Party Agresmerit milesiones, Baorne allernalives, however, have a greater dgk than
athers of nod meeting conlractual requirements on the schedule, The consiructon £ startup
activity, the aperational schedule, and the aperationel risks for each evaiuaed altiemative are
diseussed below.

AHernative 3. The congimction aclivity for his altenative iz mots cetnplex (han the olhers,
Lipgrades ta the central pomp pit for ingtadlation of the mixer sygtem will require an extensive
rework of the jumiper configurauon, Additionally, new transfer pump pits must be constructed
over existing 106, 7-om (42-m ) misers, Thes® nzers mast be siendd (s prade level. New wasle
wransher lines will be routed to the centtal pump pit,

With regard 1 the operational schedule, this alternative will Allpw for ao expedied
seitle’docant eyele at the source lank because the staging tank is equipped 1o Lolerate a reasonable
quantity of aolidz, Thecefore, the liguid waste From the soures tank can be iransfermed shonly
after the mixer pumps have siopped. This allemative, however, dots nod requine that e retrieval
systern dizzolve all be seluble solidz or Lo adpust the mideved waste's hvdoxide eoncentration
o prevens precipitalion a the saping tank, To dissolve glominum salE or W prevent them from
precipitating, hydroogide additions at the staging tanks may bo required either during or shortly
after the 1ank hee been filled. iherwise, 2 significant amount of sedium may be Izft on e
botiom of the siaging lank.

With regard to operational risk, the centrally bcated mixer pump configuraiion is judged 1
provids the best situation for mebilizing sotids if it becones necessary. Thia altemnative also
1usea & decant trantier pump sysiem at the staging tank thet is jedged to nedoee the probability
[hat & signilficant amount of salids will be lansiomed o e conlador” Laika,

Abernative 4. The constreciion activity for this lismative is simpler than for Aliemative 3,
The rework of the central pump pit iz besa extensive o thet the mstallation of & decanttransfer
gy 5 less obkruzive tha tee wstallatlon of a moang patop,. The cotstroction activity is still
Complex i that it pequines the extension of arm existing 166.7cnt (42-f0.) riser to grads mad
conetriction of & moauming pad for the mixer pump institston.

The sperational implicavions For this allernalive ar similar to that given for Allemative 3
This system is judged (o be adequate For the mixiog of lquids. But with & mixes pump instailed
off-conter in thet nanik, this conlfiguriiion may net be as efficient 21 suspending zelids in the
staging rank, Past sudies have shown thal the ensrgy of 3 submerged jet from tese pumps
dissipates rather quickly and is o likely to reach the other side of thee 1amk.

Ahermative 5. The constrection aiivity for this alemative is much simpler than for thee olher
alternatives presented in this aoalysis. This i¢ mo mixer sysem o ingtall and Lhe use of the fxed-
itwtake transter pump also sitaplifies the desipn. Therefare, this configuration resulis ina
minimuny ansunt of constsction activity,
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The eperaticnal impast of thiz eliemative, hgwever, could be severe. The inceased
postibility that the supematant will form stratified layers will require 3 move intense sampling,
&fFort 1o demwnsirate they the wasie complies with contraet end (poasibly) regulatory
apacifications. Using evaptrator operatoons and the former Grout Disposal Propram as poinis of
réferents, the sampling and validation of 2 vwagte feed can hold up epetalions for maonthe.

AMerustive 6. Tha required modifications 1o the existing tank system are small compared with
those for alkemalives installing a mixer pmp £yskem en-center oo off-cooier.  Thrrefore,
conpnction and sartup milestones should be casily med with this alternative.

Operationally, thiy allemaine presonis some sdvaniages and disadvantages. Since rhis
allernative uses a pulsed-air mixing =ysiem wilh o foeed-intake ransfer pump, the settfafdecant
cycle at the source tank must be performed with mere care than that required for the pdewer
allematives.

Altaynative 7. Since iCs similar to Al mative 3, thig alemative will present similar
complexities in sonststion and slariup. Tha mier sysiém is kocated in the central pump pit thet
will Tequits & reconfipumtian of use wastes Farsfer systen jurmpers. Bt unfke Alternulive 3, the
wasle bansfer system at the slaging Gk uses g fixed-intake transfer pump that uses the 02D on
H1-AP102 and & 30 5-om {1240 igar in the new wvalve pit to be lozated on 247-AP- 104
Therefors, construction and statup schedules shiuld be ¢azier ko mooet with thiz altemative.

This altemmative is als oprrationally similar to Aliemnative 3. N, hovever, that the
cotirel of the insoluble solids at the touree tank reduces {be issue of mioluble solids but doss nog
redues 1ha podesnial for soluble solids from being tansferred ko or precipitating in e staeing
tanks. To dissolve alundtus salis ar to prevent thom from precipitaing, hydroxide additens a
the staging tarks may be raguired sither duning or shorly afier the tank has been filled.
Chherwise, the fixed-iotake for (he mosfer pump at the staging tank would tansker these soluble
solids from the staging tank to the contrasion’ 1anks.

With regard 10 aperational risk, the centered miner pamp provides s means of preventing o
miligaling & prablem associslad with the sccumulation of salida.

Alssroative i, The consrueiion and startap aenivity or 1his alternative is similar to
Altmative 4 with the exception (hal it uses a fixsd-intake ransfer pump at the saging tank.
Therefore, the conmruction and stacup scheduls should be easily met with this albernative.

Operaliotolly, this aliemaive is similar 1o Allemative 7. Thiz Altsmetive, however, insells
a miner purnp aff-center on the siaging tank. This configuration s judpsd to be lesa effective in
mokilizing the sevded solids on the Far slde of the ok, IEthe mixer system cannot mobilize e
sertled solids, it will fod be able to support the dissolution of sohible solids or the removal of the
ingoTuble pnes.
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L ENVIRONMENTAL IMPACT

All the ahechatives are j udged G sgual s crilemon,

78 REGULATORY COMPLIANCE

Adl the afematives are fudged fo equal in this eriwrion,

18 PURBLAC ACCEFTANCE

All the eftematives are judged o ¢ oqual in this criterian.

il
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50 OPEN ISSUES AND ACTIONNS

Open 1szues that hevs been idenuified by this study are ag follows

+  Topait of Flamanable GGas Release: Retneval of several of the source lanks may b2
impacted due by the Wagta Tenk Safety Watch Lisestatus  The izsue 1% relited to the
flammable gea release mechamiem and bow gas releases wall B2 contralied dunng the
relneval operaltan,. Thes wsue wall have tobe addressed onoa tank by tank bagis

Actiom: The LLW Saging Plan (Caria ot ol 1996 wilt nead to address ths 1aaee in e
nexl reviion The Unresalwed Salety Queshion (USQ) process will be the neechanse to
resolve thes sswe

+  Canerol of Settieable Solds: Controllimg the senbeatbe solids &t the sources anks
nay be aperatonally diffienlt  The two types of spludz 1o be dealt with ane
udhizsolved, soluble sohick, and setleable, ingeluble 2ohide  In order 10 control the
Iegnsier of unchssolved, soluble solids at the source ank, complens dissoluion 15
required  Funhermore, the chercsal compesition of the supematani may need
adjugtmenl T preveok pé-precyprtasa of the salgble soluds winle 1 the staging tank
The wansiler of setlzable, wsaluble sobds ¢an be contsolled al the sourcs tapk by
utilizng 2 new peneralion decant/transfer pump  IF mixers ars uced 11 the source
tanks, required setthng me daia src needed

Actipa: Addrhonal =mpling and snelysis of the proposed source anks 15 pesded (o
detarmume what contots st be impos2d dunng the temeval and traoster operatipn to
ot meeluble solids from reaching the staging ank and soubke 2alids from peeopilsting
w abe Stagnig ank  Thes can be sccomplished by implemennng 8 rigenns samphng plan
The alternabe to this would be bo swérears Lhe volume percent of sohds that can be
translemed to the prvite contraciors that would require pegotabons betweett TOE and the
private contpactoes

»  Ssmpliog ¥ember: The smplog nember calculated in tus analyis dslermned the
number of samplas requared to validats thal the feed baich masis 5 spacific feed
envielope  Irdoes nor caloulate the number of samples required 1o estahbkish 1he
otfcial quatitiry of sedim delivered to the prvaie contractors  For this, the scouraey
for the mass of sodimm wansterred (e g, + (ive mass perceni) and the confidence lovel
for fua measurement {2 g, 95 percent) needs Lo be sipulated  Hugher accurssy wall
réchuce the uncertainty m the quanlity of sodum traseferred and may reduss the conl
10 DOE for the private contration to mmetize ik, 1F the pRveds conireciors are paid
on the hasis of the ugheat poasible sodum quaniity m the feed batch (nommal mass
plus the whcertanty)

ir
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Actisn: Beth the sccuracy and ihe conlidence level need to be evalusied against the

ncreased cost of sampling and 2nalysis and will requine negotiations benwveen the DOE and
the privete cOMracios.
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AFPENDIX A

MIXING SYSTEM ALTERNATIVE GEMERATION AND ANALYSIS

ALY DECISION ANALYEIS SUMMARY

This alteroative gencration and analysis (AGA) mpon provides informetion for the Dow-
Fevel Wagte Feed Staging Plav (Cetta 1996). This AGA evahustes what infrastructurs upgrades
0 e intermediate waste (msd steging tanks (FWEFST) are necessary fo sufypotl 3 mixing Sysiem.
Tanka 241 -AP- 102 and 24 1-AP- {4 have been designeted sy the IWFET's {(Galbeaiidy et al,
19546a).

Section A 1.0 melodzs a deseription of lhe options evalyaled and dizcosses the comparison
of the oplions 1o Wb décision chltcla. Section A2 ¢ detiis the mroblem statement, and
Sechion A30 discusses the constrainis and assurapdions for the analysin, Seetion A4.0 provides
the detgiled amalysis of the optionm, and Seclion A5 provides the document refersnces, Cost
caiimaies are included m Section A6 6.

Al.] STATEMENT OF THE PROBLEM

What type of mikiog system should be wisd i the PWF3Ta 10 suppint the staging of
hw-activity waste (LA W) for Fhase | privelizatod?

AlZ DECISION ISSUES
AlZ1 Dpen lz3ue

Oz paxer pump is essumead 10 be adsquale for maintaining solids in suspanslott o A
wagte with & low splids fragtion. This i3 hesed on the: fact that 5o sludges vill be present inthe
feed staging waste. [n addition, the waste feed covelopes specify thal the insohible solids
Tracton will not axceed 3 vol%h of the wastez ransferrad (DOE 19950,

Do decant parnp is assumed 1o be raquired ineach 'WFST. Thit 15 required if the solide
Tracthan i3 inedvenzndy exceeded duting reticval of the source doubde-shell 1anks (D5 TS
(Certa 1996) A 105 7-cm (42-in.} risar is required for the dacant pump with the doad senting
wimeh. The winch mechanizm 15 requirsd to eliminale the whipping action applied 10 the decatd
punp duclng the operation of a miner pomp. 10 the mixer pamp is not used, the winch
mechanisry i ot required and the decart puisp could be mstalled i a 30, 5=c10 {120 ) Hser,
Thiz would reduce the upgrades needed i the [WFSTs,
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A1.2.2 Scope

The objeclive of the Phase I privalization is to deliver LA™ and HL'W feed to the Phose [
private conractars for nimification. This mpon addresses the mixing requirsments for the
IWFSETs and the upgrades requined to support vaiows mixing systerm options,

AlL3 DESCRIPTION OF OPTIONS COMIDERED

The tank coients will be mixed belore tansfermng the wasie to the [WFSTs. However,
the mixing syelem muect be copable of mobilizing any solids that may be ipfenuonally or
inathveriently seled in the IWFSTs, Based on successhul rewrreval operstions at other
U5, Department of Energy (DOE) sites, miccor pomgps were selacted for Project W-211
(Rieck 1994) as1he dppropiale wchaslopy w0 temove setbed sollde and are, therefore, selecind
four the IWFETs,

ALY! Baxkgrouod

Project W=151 chose mixer pumpa 25 the planned methed of wasie retrisval, based on
engincering technology studics, past experience with hydesulic shicing at the Hanford She,
experience with mixer pumps et the Savannah River Plam, and by the recommmendations. from
twio engiosering stodies. Mechanical mixers, sluicing, ullmsenks, wd soapor s wene also
exaniied (Shaw 19921, Bafety, versalility, schedule, and cost considerations were the principa
factors that led to the chokce of mixer pumps rather then hydraulic aleizing mozzles. Severa
studics {e.g., RHO 1984, Lawler 198€a and b, Stegen 1986) have conchoded that mirer pompe
wiould b the preferred method e tnamy tetigval applicstions, Most of tee studies done
previously wepe conemed with retgeval o Fs0lids, o it mainteining solds in Juspension a3 ig
the case with the I'WFETs. However, the advapages of mixer pumps aver duicing and
mechanical devicss ideiified in these reponz a applicable to the PWFSTs. In thets reports, the
prinzipal advaniapes of mixer pumps were identified (Walers 19543 s follows:

»  hdiver plnps can provlde a wrifonnly mied feed streowm

r  Proovide 1he oplion w peclorm in-aok washing ad processing of solids

* Do oot require significant npgrades or addition of wasie iansfer Thes

+  Require lesg equipment and operater selion in the tnk farm

A cesult in lovest Speraiod sxpozure as-kow-as-reasonably-achizvahle (A1 ARAT
L addition, the conceptuat design feanares of the feed ks for the Growt Trealmant

Facility included nyixer pomps. Severs] wasls MENG Sygtem ontions wers examised for the
Grout feod tank and » mixer pump was chosen Lawler 1984). The wain function of the greor

Ad
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tanks was v maintain solidz in suspension and well-miked prior b6 wasie feed zampling and
during feed wransfer to the growt process, Thiz matches the functivn of the mixiog system
raquirad for ihe TVFSTs.

ALA2 Mixing System Qpligas

Che: mirer pruengr will be required io each TWFST, The basis for this is that the mseluble
solids fraction of the waste feed envelopas will not exocesd Tive volume percent of the wasie
mansferred (DOE 1995). The sdvapced design mixey pump (ADME) is assumed 1o be osed, The
pumps will be install=d through existing 186, T (42-in.} dser penetradgons. The effect of
adding & 100-hy cuxer pump on the I'WFST ventilation systern in addrested in Appendic C.

Ome dezant pumip will be required io cach IWEST (aca Saction A12.1). The existing
transfer pumps will be replaced wath the new supetnale decant pomp. Decant pumps are requicd
10 [eave some or all ol the sallds behind if the solids fraciion is out=of-specd fcation {(Certa 1906),
This would oceur if tog many solids were inadverently remieved and ransferred from the source
5T, or precipiated during or after the tmnsfer,. The pumps will ke installed throogh existing
106 T-Con (4210 ) maet penetrationz.

On boh of the I'WFETs there are thaee 106, 7-cm (424in ) diameter rises. One 6.7 cm
{420, } niser i loeaied {o the centtal pump pit, Onccank 281-AF- 102 a Tuled oixer puinp is
located in this nser and (he tranafer pump is Tocasd in te 24 1-AP-02D pump pit (30,55
[12-im.] sk Owiank 241 -AP-104 & slury distributor is locpiad in the canirsl pump pic
196. 7 (42-0n.) riseT and 1he Imnsfer pump is located inoa 3{1_5-¢m 12-in.) riser i the cenmal
pump piL The cther bwn 106.7-sm (42} risers are located 90° apart en.a 6.3 m (20 AL in)
radius, Yhese twn loers are hisled 83 sparss on both tnks,

Theta whers two options constdered [or installing tixer pumps in the TWESTs. Opiion |
is to bocate: the mixer pumop intiser o, 5 {1060.7 em [42 i), off-centersd oo 8 new conerae pad,
This oplicn uses the design Bom Project Wa211 thal places the mbcer pomps on slabs 2l grade
(Rieck 19953, Mixer pump fourdations will be reinforced conorete slabs 27 m (Y ) by 2.7 m
(% fi) and 0.3 m {1 fi) thick pleced 15 cm {6 in.) bebow prade. High pressurs spray rimga will be
fabricated and installed ot top of esch of the mixer pump s for futwre decontamination of the
miser pamps as they are withdrawn from the ank, The decant pump woubd be located in the
ceniral purnp pit, riser na. 11 (166.7 cm [92 in. ]k This would mquim modifications to the pit
armangement incuding reoeoval of the fadled mixer putop b ok 241-AP-102 and te slury
disedbulor i tank 24 1-AP-104. The location of the mixer pumps on the PVFSTG i shown in
Figures A11 and A1-2 for lanks 241-AP-102 and 241-AP-104, mspextively, A typical cross-
section of the stab amd mixer pump sssembly ia shown in Figues Al-3.

Option 2 is 1o locats 1he miner pump o the 186.7-om (4 2-ih.} olser of the central pump pit,
riget no. 11, This optlon uses the design from Project W-211 that places the mixer pamps on the
cover tocks of an misting piv The miker pumps would be supported on the ceniral purnp pic by
2 load distribution frame assembly. High presaure spray rings woul be fabricated and instalbed

A%



HNF-5D-TWR-ALGA-?

Revizion 1

within the central pump pit for future decotamination of the mixer pumps G they ane withdrewn
froun the (ank, The decant pump woulkd be Joczied in riger e, 3 (106.7 cm [42 iw]). This would
regquire & new pump pit ond tranaier line on the IWF5Ts The pomp pits would be soproxinmiely
2.7 m 9 ) by 2.7 m {9 ££] by 1.8 m (6 &) deep with 4.6 m (2 ) thick cover baocks, The transfer
linss woeld be deobls cocased with a 7 G- (3-in} dismeter stainfess steel primeny cncesed in a
15.2-cm (§-in.} dismeter carben steel stzondary and be sppraximately 6.4 m (21-f1) in length, Tn
sdditlon, thiz eptian woeld reguire modifications ke e cenml pomp pit arangemen neloding &
new 78-om (3-it. ) ne2zhe in che cenlrl pamp plt of tank 241-AP-104, and removal ofthe Goled
WiNer puep it tank 241-AP. 102 and the slury distributor in ank 24 1-AF- 104, Adso, new otvar
bk woukd be required ¢n the certal pump pits Yo sapport Qe installation of the new micer
purnps, The bocatitn of the mixer pumnps oo the IWEFSTs 15 showm in Flgures A 14 and A1-5 for
tanks 24 |-AP-102 and 24 [-AP- 104, respectively. A hpical crogs-section of the cental pumps il
and mixer pump aeaembly ja shown in Figure A1-6.

Ald DECISION CRITERIA

Diecision criterin eansisis of informatdon used Lo dHstlagui sh preference among the oplions
considensd, The list of declslon criteria specified in the drofl decision plan ace nof all needed in
evaluating the mixing options. The criwra (o b wed are deseribed in Secdong A1.4.1 through
AlAS
Aldl Cost

Ther gystema will be evaluaed with respect to developmental costs, project capital costs,
apcrating costa, and dEposal otz

Ald.} Scheduls
Thg schedule impactinsk will be dasessed mlative to boplementation of 2 given option,

The TOE his developed a planning schedule with a start date of fune 1, 2002, for 1the cperations
ofPhase [ facilities,

A-D
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Figure A1-1, Mixer Pumg on Blab: 241-AT-102.
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Figure Al-2 Muxer Pump an Sfab 241-AP-1{4
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Figure A1-3. Mixer Pump on Slab: Assembly.
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Figurz A1-4 Mixer Pump abeve Cenoal Pomp Pit: 241.AP-142,
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Figure Al-3. Mixer Pump above Comral Pump Fit: 241-4P-104.
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Figurs Al-6. Bbuver Fump sbove Central Purpp Bil: Assembly.
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ALdd Maintainabibity

The taitiainability of & system will be assessed by evaluatitg the eamplexity, relisbility,
and repaimabilicy of the assecizied cquipment and componenis, Compexin will sddiess any
raining requiremenie for operation personnel, the nesd for spacial tools o precedues, and
desipn gualides such as features that exce repair. Keliabilily will address calibrabion and
preventive maintenance procedures along with impect of Falunss, Repairability will addmag the
lovasation of the squipment, the means of repair, and the number and type of persoanel required (o
SUpPOt repeirs.

Aldd Techaical Maturity

The technical methrity of he s3siemn wall be aszesed ae 1o wether the system has bean
applicd at the Hondivrd Site ¢r commmerclal ivdustry, and if the sysiem has been osied
experimentally by bench scale experirents.

ALAS Performanes Requiremanis
Thez soixdtip system musi be able o perform the followitp (Certa 1956
v Blend wasts from two or mope somce DSTs
v Drywide 3 Bewnogenesws feed to the privale contmelors

«  Dhssolve soluble sakts thet did not dissolve durmg reirjeval and transfer from the
source DSTs

+  Dissolve solids such ag gibbsite that may have precipilated during retrieval and
transder

+  Support chemical adjustment of the waste NaOH, MalNCh, MaMCh, and H,C
»  Support samplittg proloeod.
The teansfer pump mast ba abla to perform the following (Cernta 096

v ARerdelivery of a faed balch to ihe private contraclors, the liquid beel remaining in
the L'WFSTs shoul be pa more thao 010 ML (25 coo |10 in]) of waske,
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ALS OFTION EVALUATION

A modified shurry distritinor syalem was suggested. This would pump the wasie & (he
241-AP valve pit and back thraugh a shury diswibatos with s discharge nnzzle, Stumy
dizribolors have been wadely wed wt the Hanford Siie to destobue the: heavisr slerties oo the
tanks, bul oot as & miXing syelemy. This sysiem would need o be tested and evaluated in kcale
mudels (o verify that ihe sysern could perfomn saligfactorily i the IYFSTy. Therefors, the
modifiad slurry disiriltior systam was scresnsd om further evalimtion.

The pulsed air mixing system wag also suggested. Sipdies have besn dona on this foc
retrieyal, bk ot for just maipsining sohd suspensien.  This technalopy appeara vy be simple and
warrants further considerntion. However, ai this time the technology has not been proven or wsed
with the waste in questiob, Therlone, (he pulsed gir mizing system was screensd from flrther
cvalualivi,

The: analyzes of the fwo mixet pump oplions have been summandzed in a whkar forn in
Table A1-1. Simee the 1w sptions involve the same cquiptnent, the decickon critera of
maintainabitity, technical manwity, and perfirmenee raqulrements will be the same. The main
driver in selecting the preferred opdon will be based oo cost and schedule,
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Table Al-1. Matrix of Mixer Fump Opiens by Decision Crileria,

(pion
Decizion Crileria Option | M D‘F‘h‘:‘:: |
whg 20 “Mixer Pump above Centra
Idixer Puinp of Slaty Pump Fil”
£ 19,000,040
(Mobe: B1, 100,000 ol his iz
related o using the new
decantfiransfer pump, (9-151
Coat 316,600,000 design). 1T derantiransfér pump
is ot required and a fined intake
transier pump conld be sed the
cost could be eliminated.}
Oplion 1 would have less impact | Option 2 may creale conflicls
on projerl milestonss. The with project mibestones due to
miring pump mounting pad and | mome poolobged constnsclion
the central pump plt rew jumper | work, TIis option requires a
Schaduls arrangement ars the major major rework of the central pumnp
construction ilgims. This oplitn | pil i additin 10 8 new pump pil
could be comgpleted by ihe and transfer Ime e new
October 2000 meed date. decantitransier pump is wsed.
“The: gyvstems associoted with
Optoon 1 are Al cantion o the
Hanford Site and o additicnsl
training is required of personnel.
Maintaitability In addition, the systems have Same 4 Ohpiiewn |

best shown 10 be reliable in
oihet applications apd tha
equipment is readily azseztahle
for repair.

Tmhni_r.al Talrity

The igchnical matrity of the
aysteme associaied with Ogtion |
is high, They have all been
applied effectively at the Hasford
e,

Same as Opton 1
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Table Al-1. Batrix of Mixer Pump Cplons by Decizion Crileria

Omlion
Dieisien Criteria Optioa 1 “hlixer Pump abcile Ceneral
Mixer Fump on Slab Pamp Fit”
This eplion is predicied to
pertorty bemer than Option |
- ince the mixer is locaied in the
Mixing performance could be | *'™°
Performance dernitished with this epdion da fo h“""“:ﬂ"’ ok Rt
Requicemenis the off-center location _ e een AR N
rexer instafbed in the central
pump pit and dhe periormancs

was geod: = g lanks 241-8Y-101
aod 24 1-AB- 102

A-18
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ALN PROBELEM STATEMENT

The abjective of iz AGA report is o determine the bast option [or installing a toixing
syitemm in the IWESTs, Tank 241-AP-102 wag modified {or the grout progrem and surrenily has
an agatation syst=m and & new tranader pump pit. The capabilities of these modifications 1o
suppart the mixing requirements i the 1WFSTs nesds jo be addressed akong with the uppmdes
required fot cank 241-AP-104.

This AGA will investigale aptlons for the mixing of the IWFSTs and delermine the
tadifications required 1o insiall these systems, Previous analysis of mixing systems will be nsad
10 srreen oplions and a preferred option will be selacted. The eriteria for deicmaining (he best
aplien will be bagad primarily on cosl end technical mahinity of the mixing systen

A=17
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A30 CONSTRAINTS AND ARSUMPTIONS

The IWFST mixing systerm would be considered part of the Store AMenaged Tank Warler
Furictioa 4.2.0.0 (WHC 1986} This meludes the mobiliation'suspension of ank wasle solids,
ittt chemtfeal adimtmends, and -tk Mending and feod staging,

The performance requirernents dentified in Funciion 4.2.1.1 that pertain o the mixing
Syslem are a3 follows:

*

Laviurted TWRS Profect Schadude

The mixing #psiem musl sapport the TWRS project sehedule, Prool-of-Coocept
operainans will be from Jumse 2002 1hroogh Jute 2007, with DOE s option 1o extend
processing through Juewe 20171,

Chenmical Concernrations Limits

The mixing s¥sHm syatemy interfacing with the waste sources must be capable of
handling waste with the chemical conceritrations specified in OSD-T-151-00I07
(WHC 19963).

Hear Cenaration Limit

The mixing sysiem will be himiled to a toral thermal inpul load based on fhe fank
venlilation sysiem cooling capacity. This ventilation analysis for adding a 300-hp
mixer pump is addressed in Appendix £

Tank Dame Staric Loading

The weight of emy porthor of the mixing systere imslalled on e tank riser will ba
Vimited by Lhe static deme loading desdgn Limits specified in OSD-T-151-0007
{WHE 19963).

Teamk Venidlarton Spstem - Pressure

The mikimg system will not o= oF under-pressurize e tanks based on the limits
apecified in OSD-T-151-00007 {(WHC 19956a),

A8
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v Femperaure - Nom-Agrag e OST Wasre
The iniioig syrstem must be capable oF handlnig wisle with 2 maomen tsmperare

of 52 °C (180 "F) 23 specified 1n WHC-SO-WM-OSR-016,LOC 3 2 2
WHE 19965}

A3 CONSTRAINTS

Constraunts are regquumizsers mnpeséd by an external onganstion The design, operation
atif maunstenancs of e I'WEST muxing sysietn are alfecked by siate and federal regrulatuons,

agreerienns, TOE Ciderd, and Westinghouss Hanliord Compraty (WHC) regurenienls Io
eddiinon, there are guidelines and spectficanons thal st forth ennoestng requirements desmed
pepessary for safe design and constrictwn of the mixng system The pequircments and
pudehnes prescned in these orders, repulanons, codes, ad sgresments mud be followed shen
desigrutg s tnstalling 3 mixing sysiem  The fommat below establishes a hiesarchy mua the
Tiaied docupneris 10 be waed dupng the defimtive desagn stage of the LWFST upgrades

»  DOE Ordec 5480 28, Marwral Pheromena Horords Milipatoon

*  DHIE Oxder 58X 2A, Radhometive #Warle Maragememn

»  DOEOwder 6430 1A, Gemeral Detign Criteria

= WAC 173303640, Demgerous Watte Ragulaiions Tk Spstens

»  WHCAP-1H3, FHC Cecuparronal ALARA Program

+ WHC-SD-ON-DGE-3001 1, Rodrofogieal Dengn Gude

+ WHC-CM-A-34, Fafedy Classificartar of Seracrves, Svstems and Comporenrs

The long-length equiptoest must be designed 1 A6 m ihe bunal eontaners deyveloped under

the Licg-Length Contaminated Equipment Dispogal Program  In addifien, the equipment weight
mist ba balow the linis of dee raybers for the handling and tremeport of the bunal conlauners
The deaign wnfermeuon for the long-lengih cqupment can be foand 1o e Bollowing documents

»  WHC-5-0321, Specyfeion for Traders for the Handimg and Fromspors of Tank
Farmg Long-Lemgth Contanenmied Equipment

= WHC-8-M02, Spevificatron for £ omiqmimated Equpment Surial Container

Instrumenlanon 6 momior snd/of conb o the fallowns peameters will be desiged and
ingtalled unless exsatng @ok incmuments can be used



HMF-50-TWR-AGA-DDL
Revision 1

Monitor tank Tevel, temperanure (wasie and vapor spacel, presture (vapar space), and
B3 CRNCETTE I,

Determing the extenl of tixing sleclivencss,

Monilor MIKET AP MOOr AMperage, ron, and temperanire,
Mouilor temperatures of rmixer pump deive and bearing componentz.
Monitor mixer pomp bearing/seal lubrication water flow rate,

Wensure vibraiion of the mixer pump assembly-

A3T ASSUMPTIONE

The following asawnptions have been made in (he enelyvsis of the IWFST: mixing system

opligma:

Analygiz of the mipact of the mixer pumnp et lotess on &Xi2bng or sdded internal tapk
equipment is beyond (e scope of this repart.

One mecer pump ineach IWEST will provide sdequale mixing of the
slurmy/supermate waske o be staged,

Decart pumping will be required to transfier the supemats 6o the P vas coTimeto s
leed 1ank il the quantity of solids 15 out-of-specification (Cera 19%6)

Adbdition of 8 new pit on the TWF 5T will not exceed the dome 1imit of the tanks Tt
it acsumied that the weight of the pitwill be less than the weipht ol the anil remerved.

A-1
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A4l ANALYSIS OF OPTIONS

This section docoments the methodelopy used (o gensrale the options and documents any
options thal were scresned . In additien, this zection determines hoo well an optlen satiofies each
seleanon critena.

Ad.] GENFRATION OF OFTIONS

The options for the mixing system were developed by infeomal brainstorming and
docanented in frzeeting minutes (Galbralth 19965), The opions gaverated for the mixing system
consist of the following: Miver pamp sygent, puised air miving sysem, and 4 madified stury
distribulor system,

The mixer pump system consists of high-capacity low-head pumps with ¢iossly-spaced
suction and discharge popte. They ane designed by pecircutans dhie fuids within a radicaiive
wraste (ank 10 achisve mobilizaden and mitmg of U waste. hdiver pomps are key to retrieval
sysiems such as de Project W-21 1, *Initial Tank Rewieval Sysems™ (Rieck 1995). The mixer
pump sysiems (o be sddresed will include concepts developed by Projects W21 and 3151,
Thiz ineiudes mounting the mixtr pomps on g of the tentral pump pit and on 2 copcrele seb,

A pulsed 2ir mixing system is cutvent]y Being evaluaied by Pacific Morihwest National
Laboratory (FNNL) for use in shedge coobilization, This syslen mixes (e wasie by gentraling
large ovalshaped tubbbes of eompressed eir that are sequentially introdeced under |arge
asturmulaor plaes al the bottote of the ank, The consacutively thried pulses quickhby ose o s
conirolled soquenca io the top of the tank, Forsing liquids to cinzulste from iop to botiem crsiing
& vertical flow pansm

The tnodifed sy Hethbutor spaiern would wes atransler puinp as e dover fir a
reciteulation system tied to 2 shwry distributar. The shumy distribulor would spray the
reciroulated wase over the surface of the tank conwens to provide mixing of the waste,

442 SCREENING OF OFTIONS

The options generaied can be Inidally sereened againet the crilaria of lechnical maburity.
The pulsed air micing =ysiem appears ¢ b simple and warrants furthey consideration. However,
wt this time the technology has not besn proven or used with the supermate waste i question, or
i a o million gallon cank, Thersfore, the polsed air mixing syalem was seeeened from further
evalustipn. In sddition, the medified Yy distibutor system woul deed t60 b (esed and
svabusbed in scaled tiodels belore il would be Faible it the PAFSTs. Therefore, the madified
sliary distribyior sysem was soreened from firter evaluntion.

A-T3
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Ad3 AMALYSIS OF MIXER PUMFP DFTIDNS

The analyss of e two Miker pump eptions have been mummarized in Tabke Al-1. Since
the two amions invalve the same squipment, the decision criteds of mainainability, technical
nvatwrity, and performance requirements will be the same, The muin driver in selecting 1he
preferred option will be hesed on cost. This section provides a detailed deseription of the
wpgrades required for thess twor cptons and the cosl axsociated with each upgrade. The cods are
taken liom the extiiates pravided in Sechon AB.0.

Une mixer pump will be required ineach IWFST. The initial cost of the ADMP including
Hud=an k22t i approsimetaly 5760, 000

Cine dacamt pamp will be rquirad in each TWFST. The sxisting transfer pumips will be
replaced with the new supemate decant pump.  The initdal cost of the decant pump incleding -
in test and shop modibications is approximately $5 10,000, 1f the winch mechaniom is not
requurad, the cost would be approacn ately 3450 (K50,

A nitrgen bonle station will ba required for eath of the mixer pumps for the gas-seal
purpe, The milrogen stalion Wil cormstt of o nilrogen bolles énd an auldmatic swilch-over
menifald {wilh pressige regulalor, pressure salety vabve, pressure indlcators, and check valvel,
that will automaticelly switch fram the old bottle to the new on low pressure, A standard VK
size botle {22 & o [%in ] diameter by sppoocimetely 1321 cm [52 in. | loag] is expecied 1 bast
appnrgitnately 30 days befors being sutomattcally switehed over to & new bonle. The costs 1t
inzall & nitrogen batthe station in bothof the PWESTS ane approxinaiely 31 20,004,

The failed mixing pamp and the stury disigbsdor for tank: 241-AF-107 in the céniral pump
pit need 10 be removed. Tn addition, the existing tansfor pumps and themnocouphks rtes oced to
be remived, The coml fr semoval and disposal of this sqoipmeni i3 approimaaty 535, 500000,
This includes 52,900,000 for greenbmuse and support cost plus immabilization coac

A e thertocouple e, vapot pressute indicator, and evel indicator will be required in
each TWEST. The total cost 1o purchase and install this equipment in both of the IWFET: 3
appraximately $260,000.
Ad.M1 Opticu 1

Operon | is to locate the mixer pump iooiser no. § {1067 cm [42 i [} off-cenbersd on a

e concreds pvd and ocats the decant pumnp in 1he ceniml pomp pltiser ne. 11 (106.7 cm
[#2 inJ1 A piping and insramepatios diagram (PEITY) for Option § i shwn m Figurs Ad-1.

424
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The work assoriated with Oplion 1 inclodes the following items fow sach of the IWESTs:

Purthaze of one ADMP and one supemats decantiransfer pong.

Inztall approvimatzly 23 m (75 ) of new 3 8-cm (150} reoe water line including a
fewr valve and Boss slation.

Esctend tha 108 7-cm [42-in} risar and ing=ll the mixer pump foundation. This wall
b a reinforeed concrete slab 21 mo09 A by 2.7 mo03 00 2nd 0.3 m(1 RS thick paced
5 con {6 i) kelowgrade,

Fabricate and ingtall 2 high pressure spray ring on top of the mixer pump riser e
futurs decqmtamination of the mixer pump as it is withdranm from 1he tank.

Install a nitrogen bottle slation foc the gas-seal parpe of the oixer pump.
Modify the ceptral pump pit jumper armangement as shown in Figoes A4-1.
Remove the failed mizer pump in the ceniral pump il (aak 24 1-AF-192 only),

Retnove the slurry disiribubes 1 tee cenittal punp pil {taek 241 -4 104 anly)

The 1ctal cost Tex the work included in Oplion 1 s approximatsly §16 600,000 This
inclades $.3,000,000 fior deaign and manapement, and an estimated bumoul cost of §1,700, 000
based on previdws consirucbon i the AW Tank Fastin, D addiiicd, apgo itiately £5, 700,000 of
the tatal cost for Option | eorresponds (0 upgrades for adding the micer pumps. The tolal coxt
for Opion 1 thet comrespotds (o upgradas Tor adding the decant pumps ig approsimaichy
$5, 200,000, There wauld bz no differencs o the cost for this oplion if the dessmviransfer pumps
were installed in & 30.5-cm (12-ink. ciser in the central pumng pil.

Ad3.d Opuien 2

Onpsliow 2 i< Lo loeate U maxer puoips it the 106 7-cm (42-in. ) riser of the ceniral pump pit,
riser i 1L {1067 cro [42 inJ) ansd kocate the decal punp in & new pump pit abeve fer ng. 5
(106.7 e (42 in]). A P&ID for Option 2 is showm in Figare 442,

The wurk associated with Option 2 includes the fallooing e for each of the I'WFSTa:

Purchase of one ADMWE and one supeoevie decantirensfer pump.

Inwall approximalsly 25 m {25 ft}of new (3.8-cm [1,5-40,]) raw watet line [nchuding
i rew valwe and hoss slation.

Install the mixer pump on the cover blocks of ithe ceowal pumpr pli. Thiz will require
Ut rephacemet ol the eiisling cover blocks. The central pump pil cover blocks are

A-21
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061 (2 fi) thick and cover an area that iz 5.0 m (16,5 ) by 3.3 m (1005 &)

»  Fabricate and indall a rizer axtension and high pressure spray ring, within 1he contral
pump pit Soce Fipure A 16 for a lypical cross-section of this assembly.

+  Install a nimoges botle staion for the pas-seal purge o the mixer pump.

«  Core drill snd inslal| a pew 7.6 cmy (3-n.) FUREX nozzle in the conteal putnp pil
(ank 241-AP-10d only),

+  Modify the central pumpn pit jumper smangenseid o showe in Figore Ad-2.

*  Install a newr pump pit onodes 106 7-cm £42-in) riser o, 5. The pump pit would be
appraximately 2.7 m (% ft) by 2.7 m (9 &} by 1.8 m (6 it} deep with 0.6 m (2 1) thick
cover blocks. The pil would miclude & sialnbess steel liner.

»  Remouls the caistiog ansier lios and instrument air lines thet interlers with the
installation of the dew pump pat.

«  Install a new tranafor line bebween the contral pump pit and the new pump pit. The
transfer lne would be double encased with a 7. 6-cm (3-itL) diameter sisindegg stesd
primary encased in a 15.2-cm {0-in.) dsw it carbon steel stcomdary and be
approxlately 6.4 m 21 i) in lengih.

+  Fabricatz and install a jumper smangement and kesk delseter in the new pump pil aa
showan o Flpure Ad.2

+  Rzmova the failed mixar pump in the central pump pit {t=nk 241.AP- 102 only).
»  Bemowe the slury distnbubor in the ventral pump pdt (fank 241-AP- 104 anly).

The total goat fior the wark inctuded in Opticn 2 |9 approximatedy $19,20:0,000. This
includes 2 £00 000 far desipn and management and sn &etimated bumoot cost of $2_ 800,000
based on previouws construs o in the AW Tank Fann, [naddithon, approximately 53,600,000 of
the tolal eost for Opilon 2 comesponds io wpprades for adding the miver pumps. The tolal cost
fior Option 2 that cormesponds 1o upgrades ior adding the decapyiransiir pumps is apprmedmatel ¥
£ 7,500,080 ineleding the new jumper amirgements i the central pumg pits. However, iF Fxed
intake (ransfer punps are installed ina 30.5-cm (12-in.} rizer, the differmnce in cogt for this
optign wouhd be appreximatcly $ 1, 0,000,

A-2R
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APFENDIX B

EAMPLING SYSTEM ALTEENATIVE GENERATION AND ANALYSIS
EL0 DECISION ANALYSIS SUMMARY

Thas abemnanve yeneratian and analya (AGA) Tepor! provides nformaton T the Low.
Level Weste Feed Staging Plon (Certa 1996} This AGA ovalustes what infrastrocnue upprades
1 Lhe untarmediate waste fead Slaging tanks (| WFSTs) s necessary 1 suppor the sgmphiog
aygiem  Tanks 241-AP-102 and 241-AF-104 have beet designated as the [WF5Ts {(Galbarth ¢t
al 1%hba)

Bzction Bl 0 inchudes a description of ihe eplioos evaluated and discusses the companison
of the orAvong to the decimion mkena Section B2  detmls the problem stabenent, and
Section B3 O discrnes the construnts and agmumptons for the apalyps  Section B4 0 provades
the detral=d analyzs of the options, s Seetion BS 0 prvades the document maferencas

Bl.1 STATEMENT OF THE FROBLEM

What trype of samphing system should be wsad i the TWFSTz ¥ support the suping of lw-
actrty waske (LAW) for Phass ] privabzation®

B1: DECISION ISSUES
Bl1.3.]1 Open lumwes

The vanalify In SUpSTTEn Compraslion foin oser (o 0327 15 assumed 1 be very low
{below analybical avar)  For tes reason and because of the cost of muliple sampling bocations,
Gatch smphes from each IWEST will be taken from o singhe rser

The number of samples required 12 based on 2 nonvinal estamate oF 2 percend solids T the
“well-muned” and “pot-mixed” wass scenanes  This corresponds 1o e avcrage of 7 and 25
samiples per baleh, repectively  The averigs tdrber of saniples a1 5 low estimale of | persent
soducks Tou the “well-mixed”™ wagie scepano also was seven  Bowever, the average nwmber of
samniples at 2 fuph csmaie of § percent sobuds for the *nol-moeed"” wiste scénano was 39

Waste feed arpling maybe required \o ati5fy regulatery tequurements of the Reporce

Comvervairar and Recovery Acl of 1376 {RCRA), the Etvaronmental Protection Agency (EPA),
and b Weshungion Depaniment ol Ecclogy  Present regulations requice all wasles o be

B-3
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samipled and anatyzed with cxtremedy low datection kevels, To schieve the mutdaied detection
limits, sampde volumes of up o one liter in size arc requiced. Boweyer, il bas been assumed thn
the Inrgeen sammple requared frem thee WFS T will be 100 mi.. 1f the one Iner ssmpl= size is
required, the resulis of this AG.A may be inaccurae.,

H1.1.1 Stope

The objective of te Phage | privanzation i (o Jeliver LAW and high-leve ] wastz (HLW)
focd Wo Whe Phest [ privels contmetors For vilnfication, Sampliog of tee TWFST: will be requied
1o find ot if the LAW feed batches art within 8 Recuest for Proposal (REP) feed envelops (DOE
1995). This poct addresses the sampling requdreserits for the: [WFSTs and the vpgrades
requited (o suppodt various sampling system options.

Bl1.} BESCRIPTHN OF OPTHONS CONSIDERED

Rccent pampling anal yscs (see Section 3.4 have determined thet 2 toial of 585 zamples
wornld be recuuited Ber the “not-ndied'” wasts scanatio. Thie s bissed o0 5 nominal estimats of
2 pereenl solids and cormespands 0 an average of 25 samples par bach, For the “well-mixed™
waghe srEnano, 4 telal of 151 ssmples woenld ba mqoived xt the nomimal enimale of 2 percent
slids. This cormspends o an svevape of 7 samples per baich. In additon, the anahyses showed
that an & low estitmote of 1 percent solids, the average nusnber oF siapdes per feed bhaich would be
7 for the ™wall-mixed” waste scenaro. The high estmate of 3 percenl solids cormesponded (o an
average of 29 samples per batch For the “oob-mixed™ waste scenanic. The mumple size iz assuned
to b no bupey than 100 mL. Thres samplitg opliots Al be invastigsted 1k dertrmimie e
adeuacy In meeling tee campling requircments stated,

B13.1 Opoox § - Grab Sampler or YBsitk-0n-a-51ring™

The cumrent method of samtiling supernatant in the DSTz is the grab sampler or “Batle-on-
2-Stming” mothod. Grab sampling is e sasies methed of obtaindng ssomples from the DETE.
The: 5y 4leim comprises & batike, siopper, weight and wire rope. Two types of bohtlas ape wsad:

(1% a wide mouth {125 mL} botle for samplimg beer visogity sludges and (2] & nsmow mouth
{120 mL) battle for liquids (WHC 1996¢), The sample bottle sssernbly i shown in Figure B1-1,
Preparaiion fot ablaning & sample imvolves prestringing the botle and it rubber siopper with the
apgopoiate lengths of wirc ropr. This sampling mathod can piaain samples within 13 cm (5 in-}
of the bottom of the ank, A glove bag or olher eontainmend structurs b place over the
dezignoled sample river an e tank, The sample pig (Carlstrom 1995 is placed inside the
confines of the glove bag.

B-4
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Figurs Bl-1. {rab Sample Botile Aszembly,
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Tao obtamn the sample, the cover 15 tensoved fom the nser The sampla botte iy the
sampdar carmer 1s lovwered kr 1he appropriase depth and held for several scconds  Then the mubiber
stopper 15 removed by rerking on 1ts wire rope  The botlle 12 allowed suffieseni tune co fill, and
then 15 pulied back 1o the upper portsan of the Tiser - The bodike 13 rais=d 1o grade lavel, bl nm
removed from the nser  The rubber stopper 12 emoved end dvposed of approprately  Afer
surveying the sample 1 determine extremuly dose raes and contact radishon eadings, the
sampic botile 15 capped with the serew-on Lid  [1.9 then lowered a shont diatance down o the
ruer and negsd wath waom water o remone 23 moch coplamunalion 3z possble  The sample
baottle 15 thin rengfcned oo 8 plaste bég 2nd placed i the sample pig Afwer putting the bd on
the g ind inataflng ihe lockmpg pan, the dose rate 15 checked W cosure admamsirat e control
l1rmite aseperebed with hasdling and caneporimg the pig are not sxceeded The tistr cover 1= then
reinsalied an te nsar and apprapriste howsekesping compheisd resonng the tank farm to
normal operatinal smdhbon

Part of the sampler mduwced bwas for the grab smpler are a3 folbows

*  hdatenal collecied w the borke may be conttmonated by matrnel fom wdpacemt
alevatsan: due 1o 18 imovement of the sanpler when the stopper of cork & removed

»  Samples collscted we nol cwmently tetrperiiure conbolled (sxoapt nésae protection)
after removal from ihe tank

B1.32 Oplica 2+ Care Samplar

A specially dengred and equipped core sampling truck 13 cummently ussd o obtan samples
of waste mthe DST:  Thay sampler 1S maynly psed wn ke That contun siidges and salt cake,
bnnt can also be used Tor bguwd smpling  The cors sampbsg equprisent 12 mewoled on 8 osang
platferrn on e core sampling treck  The core sampling track 15 shovm in Figure B1-2 The
ruck maves rom tank b lank and 33 posemed over a ank nect for sampling  For the TWFSTs
the sampler could be mownted on 4 sbkad or & comiplek cors aamgilug uck could be bought This
analysts wall desufy the cod of b new samplmg ruck separate from the codl to perfortn The feed
baich samples

The mecomum +oluoe for s sanpler s 300wk for houda amd saoples can be obtaned
wiathan 7 5 ¢m (3 1t} of the bothrn of the tank, Tha core sampling track 13 equipped with many
sysiems smd squaprac w0 perfamn the samplmg operabon  Dretals of the sampling, procedure
com be found in Tank Farm Plarr Opevatmg Procedure, TODED-503 {WHE 1996d) To sample
o umk the truck st be posionsd Tor the dnil amd G sampler ta be lowensd min ghe tank
penetoation A sampler s inserted isto the dill song cone barrel and the dill sty 15 aached
to the core barmtd  The dnll strng 15 lowered 1nto de tank snd additional seclions of dnll stiing
wre artached vntil the sampler 19 st above the waste surface  The dall stong 13 pushed i the
waale 16 olda the sample

B-#
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The dnll sming 13 detached Som the dnll une afer the core sample 15 oMamsd  The
shizlded reoaver so then placed over the dnll stong and the sample 15 rased mie the shielded
receiver From the shiebded teceiver the Sicnpde 15 ransieved inbo 1 transf cagk before 1t
scnt o & laborstory for analyses

B1.3.3 Optien 3 - Tselok Sumpler

Thus ppbiow wies Lhe concetusl deagn done for the Grout Disposal Program dhat locakes 2
sampling fucliy wiiban the AP Tank Farm (Carter 1989)  The facilrty uocs s Jaalek-type
sampler syclsm that can obtain repressntrine sunglex of te conlens of any lank n the AP Tank
Farm The somphers wondd be within & shuelded ot o2l the sanphing laciliy A prpiog plan
showing the Jocanon of the samphog famiy 12 shawn in Figeme 1.3

The AF Tank Farm sanpling faailny would conaisl of a vestibule, chan dsrobung and
Survey ares, two arlecks, spbed laundey slorege, supply storage, soled disrobing atd survey
arca, mayyirRance arca, operatng orce, hot coll, Padoac (rdioacties rangportation cask) siemgs,
trck por, mechankcal/Blter room, s toechandcal/slastrial Toom
Bl4 DECISION CRITERIA

Drezizion coitersd consiets ol mformation wed 10 diginguich preference among the apions
consdered  The hst of degision coicna specafied v the daft decisrn plag ame net all necded m
evahciting the sonplng options  The enléng to be wsed art destnbed i the fallowing sections
BlAd Cest

The aystema will ve evajuaied with respect 1o developmental ooy, project capiial costy,
operehing casts, and diapozal cosis

BlAd2 Scheduke
The schedule mpect/nsk will be sasessed reluive 10 inplemeauton of & grivén opaon

The TuHE hos devel oped & planinang schedule with the: siaet date of Junc 1, 2002 for the
eperanons of Fhase | facilipes and feed staging will begin October 1, 2000 (Certa 19946}
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Figute B1-3 Grol Sampling Facility
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B1LA43 Mxistrimability

The mantanskality of 8 syesem wall be ass=esed by svaluanng the complexity, s=habuliy .
and reparabiliny of dre associated squipevant end Components  Complexity wall address any
braung requremends for operation persannel, the noed for specd tonls or procedurcs, and
desit qualnises such ps featunts that eass repar  Reliabality will addesss calibeation aod
prevenirvg minisnance procedires along with sopact of fslums  Repaarabiliny will address the
locatien of the equipment, the means of repanr, asd 1he aumber and type of permane] requered 1o
SURpOrL TP

BlL.4.4 Techasl Msiurity

The iechmeal mahary of the system will be 23sessed 25 o wather (he systemn ha been
sprhied at the Hanled Snic or comamercal industry, and o the sysem has been tested
experimentally by betich scale expertisils

Bl 4.5 Performance Reguibreirnts

The mmplm;s:.wm must b ahlbe 10 perfiorm dye following (Cerla 1996)

Tnere: thai the wmste compomion meas snvelope FqIREments

»  Sabsfy regulstory requeements, If iy, for delivery of feed 1o Lhe provate
Conirctors

»  Sansfy the ppormmg speciiicaiion document (WHC 1995a) and wasie
companinliny deta quality obyecisves (Fowler 1995 fior ransfer and stormge off
wiaste o the PWFST:

«  Establish tee ofTical conmpositan oF the waste For assesaing the privare
comtractor's perfommancs

+  Establizh the quantity of sodium delivetzd o the privale contacuer

The tme needed 1o ohtsn samples and dediver them 10 the Jaboratory shoul require ne
mare than Gve days with 8 medan value of owe days or an equivalen dintution  Inadditen,
the saumpler shall ool alter either the phyvsical oo the chenrloal procsatres of the sampled dustenal

B1.5 OFTION EVALUATION

Thas sechion dearmibes hirwr eath opoon was evaloated seross all of the dasinién eniena In
absence of a tagible rreans of companson, engineanng wdgement has baen weed In delemmuung
how well a critenon has been med by the options. The imalyscs of the thews fmphog system
opuons hve béen summmanzed o a tsbolar Frin in Tabke B1-1

Thet cog) ectitiustes are provided m Secton B8 ¢ The operanng costs for the grab and cnre
samplar wens baged on the costs from the dmayfiodd Services Frocol Fear F984% Muls-Year

E-i1{ ‘!



HNF-SD-TWR-AGA-001
Revisnon L

Frogram Plar (Spahr 1993)  The iCF Kaser Esimatiog Deparment daveloped a sampling
module based o the umil mies Gom the program plan The cost Far & new core sampling tck
was based on Fiscal Year (FY) 1994 and FY 1995 cost for Tnske 23, and 4 (Packett 19946} The
cost Ior the [solok sempler was based on the cost from the Grool Dasposal Program concepial
deasgn repor (Carter 198%) with an escalauon factor of 25% for curent deliars

The {hat Sampler, Cpton 1, 13 the donunand ophon Opiron | meets all of the cntene sl
for the sampling system  In addation, the cost of Optlon 19 approsenataly 57,000,000 lzae than
the next. [owest oploen

Tabk Bl-1 Mabx of Samiphng Systeo Optwons by Decanon Cotens

Cption
Decimen ctena Optiom 1 Opnon 2 Option 3
“0rab Sampler” “Core Sampler™ “Iesslok Sanpler™
12,570,000 31T
Cast® (S18,540,000) (¥16.900,000)
VT — 53,80 (O Note $4 .‘?5M ofthus Mo This 13 based on
= £59,840,000) an estimate i FY 1968
{“Nor-mixed ™ 15 Tor & tew cote with 25 pereont
sampding tackiakad escalatsin
Opuon 1 would have | Opoon 2 would have | Option 3 would have
no xpacl on progesl I DIpacl 1 Projest M2y Dr Pt on ihe
mileptaties  There ape | milertones progec! pulegane: The
0 W CONSCchon Procarement of a new | (abriceson,
nems with thes optson | ¢ore sampler 15 the procurcivert, lkcaling,
Schedule only long-lesd 1tem md approval for
wth W opon operation woald et he
Howmver, thas should | ready for full opsraton
o affiect the by Ctober 1, 200
Chcipbeey 1, 20080
tperation san dake
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Table Bi-1 Wanw of Bamphmg System Opwsns by Decision Coema

Optioo
Decteion eniena Opaion 1 Option 2 Optoa 3
“Crab Swnpler” “Cocz Sampler” “Laolok Sempler™
The: grab samplerisa | The core zampler 15
common samplog alse 8 common
gyttem on the Hanfiud | sampling aysten oo
Site The rehabaliey of | the Hanford Site The
he gystern 15 very hugh | system wmvolves
mm!wmenl Farlure mmhx aqih:umn:IHL
‘ ¥ bo ocr wever, the sysKm 5
Ma liry Hiowaver, the sucers | has been shown to be * Uptean 2
of the: aclinity 15 wery Teimkle  Spems
hughly dependent on twaxung, for personne|
Lhe kil and un e opeeranon of (he
experience of the SEMpler 1% reguirsd
per=onnel taking the
samples
i Cipleons | has bean
T effectively appled o1 Same as Opion 1 Same ag Cpnan |
matuniLy the Hamford Snz
Option] has the Cpion 2 meetz all of | Option 3 meets all of
hugheaat radation the cokna cslablizhed | the ¢rena established
aiposine s porstibal | for the sapdug arid substantially
for personRel sygtem Opizon 2 mduces the rafianon
Pﬂﬂm: cootarunauon  In could also have & crposure Lo addiion,
RequirEments additon, Oplioh 113 problem meeting the factors duz o weather
the: most susrcplible to | sample and delivery | cpndibons arc
being delayed by e due to bad eliminated
weather conditions wether delays

*The cosis s based on the average number of samples it the oomnal 2shmake of
1 percemt sohits Table B4-1 prowedes the cost breakdowns e capial, operating, and ansl ysre
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BL0 PROBLEM STATEMENT

The obtpective of this AOQA mpart is w deemmime the best option for sanpling e IWFSTs,
The PAVFETa will deliver LAY foed o et privatization contractars' staging lanks, A statishcal
confimstion of the feed bakeh’s chemical and physteal charscteristics will be needed Lo support
the claim thal the THOE and the Management and Intagraticn (WET contrackor have fulfitlad
their obligation ko provide LAW Eed within the prescribed RFP anvelopes.

This AGA will investigals oplions for the sampling of the IWFSTs and deterrine ihe
madifications raquired to insiall thess sygiems. Previpus 2nalysis aod work ap sampling systems
will be: uged 13 serecn options and & prefened opton will ke selected. The criteria for
Actermmiing e basl aption will be based primanily on oot and techaionl maturity of the
sampling system,
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B30 CONSTRAINTS AND ASSUMPTIONS

The IWFST sampling system would be cotisadered pan of the Sore Manaped Tonk Wines
Function 42 1 | (WHC 1996)  Thas uvcludes the robiizaton/somention of tank wasts solicls,
mnos cherical adjustmenis, and w-Gmok blending and feed staging

The performance requirements wlentified w Function 4 2 1 1 that perban to the samphng
symiem o 25 followes

Ertvmmod TWRS Project Schedufe  The samphing symem must support the TWRS
projest schedule  Proef-of-concepl opermtom will e from Jone WD hrough hone
HHT with DO optin: to extend processing through June 21

Chomioal Corcantrations Lrmes  The sampling ovsiem imterfacung with fie wamia
surce s taust be capable of handling waste with the chernkcel concentration apectfied
n OSD-T- 13100007 (WHC 19%a)

Tonk Dome Siorie Loadvry  The weigh! of sty porbon of the sampling sysicm
instalied on a tank riser wall be limated by ihe stalic dome loading desgn Lonns
specified in OZD-T-151-00007 (WHL [a)

Tank Fenrdaiwn Sanem - Presewre The samplng eysiem will pot over- oF under-
pressunze (e wanks based on the [t specrfied in OST-T- 15100007 (WHC
1995a)

Temperanae - Nan-Ageng Wasee DST Warte  The samplung svstem must be capable
of handling wmsie with & maximum temperaboe of 82 *C {180 °F} ax specified in
WHC-SE-WM-O8R-016, LCO 3 2 2 fWHC 19%6k)

Fueliding Cruerir The shickding design cntena in the Redrdameal Derrgm (furda,
Soctum 7 {WHC 1884, wll be used 1o determme the ahaeldaing equirsinenta for the
samplog system Shieldng shall be dasiznad to Lt the tolal whole bady dose 1o
I#ss thant 5 Sy et vear

Bil CONSTRAINTS

Constrants arc requiremneols unpoged by an exiemal orgamzanon  The design, operation
and mauntenace of the 'WFST samphng sysism are affecied by state and federal egulaiions,
agreemients, DOE Orders, and WHC requrements  In sddinion, there e guidelnes vl
npeci fcatant thal st Gwth engineenng requicements deemed necessary e safe dengn and
constructian of the samphng system  The requiemenis and gurdalmes presamed i these orders,
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megulAtions, codes, and agrermenits st be foflowed when dengring and installing a samgling
systemn  The fomman bebow estatdizshes 8 heranchy o the histed documents o be uyed dunng
defimhva the desgn stage of the PWFST upgrades

-

*

D}IE Order 5480 28, Notural Phenemene Hazords Mitrgation
BOE Order 3820 24, Radioacinre Waple Management

DOE Deder 6430 1A, Generad Desion Crinera

WAL 173530364, Demgerows Haxre Regulmrons Tank Svsrems
WHC-IP-10843, FAC Oerupeoironal ALARA Prapgrans
WHC-8D-GM-DGS-30011, Radwolagreal Dessgr Gunde

WHC-50-TF-5ARFP-{) , Sampe Prg Francpord Systear Safery Aralysis Repord for
Fackagng (Unarg

WHC-SD-WH-SARR-031, Safity dmabyss for Puk cmd Rotary Mode Core
Sampiing

WHC-CM-2-14, Respoaniniivies ond Procedures for all Harardoes Materat
Shypments

WHC-CM-3-46, Safbty Classgfieation of Srociwres Symems angd Compores

ASME B31 3, Provess Fiprag

Oiher design constraints on the samphng syalem are g follows

The aystem must k& sble 1> ohbun the requirod satiples throuph Emk-top nses wilk
duatreeters of berween 1080 3J0cm (4 and 12 10 nominal)

Retmieved samples aod associsted hardwant omoet Gl o the sosting Hanford Sate bet
ezl fochaes
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B32 ASSUMPTIONS

The Following essumptions have been made i the analysiz of te I'WFSTs sampling
syuEm opions:

L]

Batch samples will be Lakien Fromm b 2miple riser on each IWFST. This o bacause the
warability in supemalant COMPesilion 15 aasumed K be vary low.

The mumber of samples requited is based on 2 nominal estimete of 2 percent solids
for the “well-mixed™ and “not-raied™ wasie sconamion, Thiz comesponds 10 an
aversge of 7 and 25 samples per batch, respectively. The averape tauniber of samplss
aLa kow cetimate of | porceot salids for the “wvell-mixed™ wagts scenaria also was
seven. Hirwecrts, the averape fidmber of samiples sl 4 high estimate of 5 percent
solids for ihe “not-niived ™ waste scenara was 19,

The sample iz ig aaommed o be i Larger than 10 mlL (Seze Seenign 34)

% is wssumedd that the operaing com For samplitg the waste has not changed
gignificantly Sce FY 1995 This alkrws the 1se of the cost pumbers from the
Arahwical Services Fincal Yeor 1 996 Mulri-Year Program Plar (Spobr 1945} for the
gtab and push mode sarpling.

The exposura detrimanl for the prab sampder is baeed on a 1otal pereqn-rem of
cxposurs of 012 por sample.

The toial sxpasure detniment was dowrmined veing Equation (2) from the
CoyrBenefit Anafyeic ar Wesringhouse Hrmford {empany [Brown 1992),

B-I7



HNFSD-TWR-AGA-00]
Bevision 1

Thie paps interinnally Il Hmk .



HNP-SD-TWR-AGA D)L
Revikon L

B44 AMALYSIS OF OFTHHNS

‘This section documents th: methodology weed 1o generate the options and docurncars any
opdons thar were perecned. In addition, this sestion deterinines how well & opdion satisfics each
sl o criteria,

B4.] GENERATION OF OFTIONS

The eptions far the sampling system wene developed by informal fmainstorming and
docunented In nretling minges (Galbaith 19961), Ouly outsty sampling practices were:
congidered. The opticns gensratsd for the sampling sysiem consin of the following: Geab
Sampler, Core Sampler, and dhe [solok Sampler. A description of cach aption 15 provided in
Seenon B1.3,

B2 SCREENING OF OFTHINS

The options generaied conld be initially screened against the criteriz of schedule. Opiion 3,
the leodok Sampier, & highly unlikely te be able 10 st e aperational slan date of
Oetober 1, 2000, However, thete 15 & renote poasibility than the operatlosal dai could be met
with 8 very aggressive schedole. Therefore, each option iz evalumisd sgainst the decizion criteria
and oo options ane saomed.

Bd.3 ANALYSES OF SAMPLING QIFTIONS

The aoeatyzes of the thnes samplig oplisis have bech summarized i & labulae foro m
Tablz B1-1. This section addresses haw wal] each option salisfes 1the decision criterion, The
main driver in seleating e preformed option will be based on cosl. Thercfore, this secton
provides o dedailed descriplion oF the cost associabed with cach opthon

Bl Cont

Tuble B4-1 shows the cost breakdowns Tor sach opthon. The ool ssnmates are provided in
Section BN, The cosis am baged on performing 7 momples per hateh far the: “well-mixed ™ wazis
seenan for both (e noxingl (2 perest salkds) and low (I pereemt 30lids) estimales. The costs
for the “rol-mixed” waste stenario ars based on performing, 25 and 29 mmples per karch for both
the nominal (2 percent salids) and high (3 percent solide) eaimates, respectively. The currenl
schedule is bo servd 12 batches Lo cach conttor for immotalizaion (Cens 1%9%6) The costy
shown are for the nominal 2 percenl solids satimate with the costs for the high esiimaiz of

§ peroenl solids shown o paretilhes2s,

B-1%
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Table B4-1 Cont Summary of Phease | Sampling S ystem Opuone
| O | Crpuice 2 Opieon 3
. Coata “Coah Syl e Sarnpler™ “tealok Somple™
wel-miead® | Normost® | Webowest® | Nevoweed” | Welkmoned® | Motoueed”
Tﬂl.llpﬂl] ki 54, TS 00 X1 | %0 DGl
| Dpermay _ .
Sanglig prop S0 NS0 50000
. $1.380.000 $5000000 200,500
S | SO0 [ 5o | BIRA | S | SO0 | S
180,009 $160000 180000
Tranaportaion SO0 | woson | G | seme | e
B pocrre 3 1L ES30
Suposire ssmn | ) w s 0 0
S M D 7.0k 00 5 a0
Torkald Dhpewalli g ¥Z A30 1) (5. 22000 55,02 Q00 VB340, 000 E200 (M {36 1D DI
AndTRE
[t p—— 2 400050 $2 00,000 52 400,000
Gwodiample) | EO0 | erepoony | MMM oo | BT s oo
Solel w] oped L7140, D0 52, TI0 G 2.7 b
e D I L e I e et AL
o —T— $600,000
| i 10000am) e T4
$3,010:000 &5, 10000 $4,010.000
Touthnalyss | S1atnotn | SUMVRE | sieoonoo | SR | siamoon | eI
To A0, 0 LA LR ] LT R ]
L - 100000 | S e | S126TON | Sy | SI2ITOM0 | o,

“The costs for 1he “weil-mixed” waae somana are based on an averege of stven sampies
pecbaich  The number of samples reqaired 15 the same for both the nomna estmaike of
2 percent solids and the low stumale of | pecent solids

*The coats For the “not-mixed” wiste scemenc s based on an averagr of 25 sampies per
bauch for ibe nominal astimate of 2 pereent sohids  The cost valuss 10 partnibeses foe based on
am average ¢ 19 mmples per baich for the hopgh esiimate of 5 percend solids

“The sunphing coard for the Dolok Sampler arc wssumed e be 31,000/ snmple

*The exposurs detmeani [or the prab sampler 15 based ot & Kdal person-rem of exposure of
{12 persample  Usmg thus vialus 1n squiiren (23 of the CoreBenetis drafisrr o Wesnrghoues
Hanford Comparg, WHC-8A-1533-FF. the trtal detrument par giab sample s $3 080
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The operaling costs for the grab and core sampler were based on 1he cost numbers from the
Anediticot Secvrees Fracel Yoar 1998 Mults-Year Program Plos (Spohr 1995)  The ICF Kaiser
Esnmaung Copartment developed 2 sampling modale based on tye anit rabts from the program
plan  The coots include prevequeates, work package prepacticn, plauing, and sampling  The:
prtrequnsres inelde the cosis fie  utal work requred pRor o mapection actriatkes for =ach
wank, oy inspeciyon, and job compleiion scivines  The sctual sampling costs inclsde cost for
mobilizng craw and aquipment, prepanng to sample, perfortung sampling icluding plecing the
sample m the qansfer cask, ransfamng samples o the 272-5 Laborstory, and demobilong orew
el SquipoasaL

Opron ¥ has a tonal o of 53,860,000 for the “wall-nmuned'" waste scermno (57,849,000 for
the “nol-mreed™ waste scenamo)  Thal 15 spproomaskely $TE0, 000 (%410, 00) per batch per
'WFST

Opton 7 hes a wocal costof 312670000 for the “well-mixed ™ waste soenanc (516, 540,000
for the *not-muxed” wastz sconanio)  Thas wcludss the cont for w new come sampling trock of
F5,. 750,000 [Prcked 194) The cost of the sanpling and snalyse v approxomare)y 5100 000
(£530,0007 per batch per TWEST

Opteon A has a otal cozt of $12,970.000 for the “well-muxed” wasis yeenane (316,900,000
for the “nolmixed” waste scenano)  Thas includes 31 1,250, (Hk for the coat of the: Grout
Digpaeal Program sampling system with an escalation fmctor of 25 percent for curverd doblars
(Carter 198%)  The gt of the sampling and analysis 15 approximately 370,000 (524000070 par
batch per | WFST

B2 Schedule

Upoonl doss 104 reganre any consirecuion and will hiave no unpect on propest schedale or
olbeer dnbestones  Therafote, Opiion | ranks the bighest against the sehadale critena

Opbon 2 requires procuremend of @ new core sampling truck or 2 sked mounted sampler
The procuretienl and cperaiwnsl spproval of the sampler shoukd have o mpact on propec
schedole of other milemtones  Therefore, Cyrion 2 also ranks hugh agains the schedule cntena

Oprron 3 requares the design and conarecting of o complex samphng facaly  The faciliy
cansists of long-lead procarement sicns such 25 kead plass windows and rairole manpulaloc
The upkyoemiation of that ofdson may cause schedula delays since i 19 unhkely thay Opteon 3
could be fabneated, procured, tested, spproved for use, aod ready for full =M operanon by
June 1, 2007 For these reasons, Dision 3 ranks poorly 2gainsd the schedulbe crulsria

B2
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B4.3.3 Maloealoabdlley

Opton | 15 a Curly sumple: sysism. bul i doss require & bigh degres of skill and expertence
by the eperabon pesatitg]  The mhatabty and repasabality 55 e gy stwm am very hagh wath
equipment falure unhikely to ocour Cplon | 15 the Lot complex to ottt and ranks te
Tighest agam=t the mantanabilny cnterse

COpbon 2 wvolves complex sampling equpmemt that requores specifically rained personne]
th operie  The core sampling &y et b best qeluble w olher applicatiode on e Banford Sim
Also, access 1o the equipment for cepairs 13 readily avadlabde However, igh expertise i3
required by personnel 10 sopport repers of the squpment  Opten 2 cdoes not rank a5 hugh as
Opban 1, but performes well sganst the mamsmnsh bty croerns

Cponn 3 perfomms the same a Opten 2 snd recerves a good ranking against the
meantsnstulity crikna

B34 Technical Matwrity

Adl three option: have been applied soecessfully on the Hanbord Sace, and, therefore, rank
Tugh aganst the crikena of techmcal matuncy

B35S Perfaoinbcr Requireitnis

Opton 1 zan mest the performance requirements estaiblizhed  However, the prab ssmpler
hax some urduced s s duscussed in Section 1 3 1 1o sddiven, Opteon | bas the hughes

radiation exponwe and pientia! for conlanmation  Dptvon | coudd have 2 problem mestng the
sample and delivery imes established doe o ns secephihty 10 bad westher  Therefone,
Optuon | recerves the Iowest ranking agrunst the performence requirsinenis entena

Cpton 2 weets all of de parformance raquremenis sstablished  Opoon 2 alao conld have
& problen mesting the sample and delivery ome due to bad weather 3tlays  This ophon

perioms hettey than Optuen 1 and eczives 2 good rnking agamal the perfomance pequiremenis
entena

Opton % meets vl of the performancs requireaments sstabhghed I addin, this cpoen
stibataniaally redoces the racialion sxposure and potamial for persoroe] contammanon  Alsa, my
delays dos to wiather would be clmnsed with thes opoon  Theredore, Option 3 mnka fhe
Jighest agamet Lthe per ot taquieints CHtsna
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APFENDIX C

YENTILATHON ANALYSIS LETTER REPORT

C1.0 INTROMMNTION

Thus repet analyzes the exssting AP Tank Famt venblalion sysiemn 1o parbeular, the
analysis dewermines the capabhiy af The sysiom o remove hesl creatad by mocer punpe: thal oy
be wntalbed w moka 241-AF- 102 and 291-AP- 104 Thepe mnka have: been designated as
inlerrnediate: daging lanks For waske 1o be proveded 1o 4 prvete vandor Tor vimlicsten
Knowwg the permissible imre of operaison of the pumps that will el overkeal the nks s

NECESIAY

CZ0 SUMMARY, CONCLUSTON, AND RECOMMENDATIONS

Asuslyins of the exishng Gink Bt verlilshon sy siemm vl thal uflicuit capacty 1=
avalable to mamiain waste condioons within opergtional safety requiremenus (OSE) lumets wath
indemtient operabon of muxer pumps (Heubach 1996} Limstabion of 1hs tots] heat buad {decey
heat + pump heat} b the OSE decay ot maximwon of 70,000 Btuth will aliow operetion of &
300 hp muxer pump for 4 bk moa ok having decay head of 30,000 Biwh  The average bulk
wigsle beperkiteee would be appeoximatzly 106°F under thasa condrtwns  TF the bulk
temperature 15 aliowed to reach the OSR, Gt of 180*F e pemp may be operaed 1o 75 hiwk

Tt masumiim rate oF kedperanire nee Gdoulsted for operation ¢ e mxer puop for
75 Kwhkz 3 T°Fiday  This maxunwn wall evcur duoing il g operaion in washe a1 how
temperature  Thiz rezull agrses with analysis performed by the W21 progect (Rusck 1995),
conmdenog differences i pump power and wasis chavaciersstics

If intermuttent operaten of mixer pumps (as defined) 15 sdequate to achuevs the degree of
rung requred, no modi fcatsgn ko the sxsting ventlabion aystem iz seeded  Heowever, due to
uncarmuntés cond smang, Fiture speratons and classiicanons of the tnk Tarms, the existing
systems Lnmts could be excesded The excsung prmary ventilaoon gystem Lats wionld be
excexded under the following condions

1 The totad primacy axrflow rain o5 increascd by maore then 25 percenl

7 Oncjor mor) of e AF tanks 1 sdded v the flammable gus watchlist

3 The safcty clasmbeaton of the venblaton sysiem 13 upgraded
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IF the mxisiing syslern 15 judged preunable (for whatmver repeon), sudees kave been
perfomncd thatl addregs changes to the sysems - For informaton aaly, two of these studies are
addressed in the [nlbowmp panigraphs

Modyficatan of the cupling system (o iecrcases capecity by 50 perceni has been
recomumended (TCF XH 1995} The doreet cost of tha modificabon wea symated. st $221 004

The W3 14 progect bas provided a concepiual design (Bnpes 1990 furt recotromends
compime redesign end replacement of the prmary venolaion aystem., based on the naed o
mtsty all theee systam bmutanoes heted ahove  [n additon, provigiong are msds Tor conmecion
of moduler squipmenl 1 conbol ammome o cdhey lowe ar pollutinls thal may be releassd in
the fue  The cost wis estimated o6 53,400, 0, which includes procurement and wnstallanon of
ew Pty venlilabion equipment, dracnage paping, new seal pod and pat, and demoliiion and
il of the rxisung syetem The W3 14 progect To-Paty Agresmwet milestons = Jue 205

38 APPFROACH F EVALUATION

Analysis ofthe existing AF Tank Fam ventuaion system wis performed ko deemmine fank
temperatures wuth varwbons in thermal loading caused by the addivon of mxer pumps A
compuller code developed for Pragect W-2348 wae uzed to model the waste tank haat rernoval
Ty deams

Inpant to the progmm wohded

Mixer putsy heat

Radiors lide decay heat

Tolet aar tempersture and humichty
Vapor supprestacen facior

Tank dimensrons

Annulus flow condrons

Otk from the program meluded

Wate denpperatune and vapor prossune
Ned evaponbion

Pomary sadlow reguimsd

Yapor gpace iemperature: aod bomdimy
Anoulus cxhstis] Lemper s

Annulus heat lozs

Conducuion heat loss

oh Ue e b b

al & Lh e ek Ry
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The resutis were graphucally pressnted (> ehow the relationalup betweesn radslybe dacay
bt and moccer pormp heat thal would sansfy two separale citeria

1 Total tank beat load (decay + purop) z 70,000 Boh
2 Average bulk wasle temperabure < 180°F

in tach caze the miier pump heat allowed in combusbon, with vancos ey heal values
wag squanied 28 w percariiage of 300 by, te astuned noks pomop sime  In this way the parcenisgs
of e 8Tlovved mt full pover was dercrmoned

T4 UNCERTAINTIES

I Thecapacdy requrement of the mrser pumps 5 oo cencun Higher power pungs will
requure sherter aperanng penods

2  The sursimg underground sunghe wall venihloen tping has oot been dapeciad to
determine Temanng Ifs

3 115 uncenam whether ane or more o the AP wnks may be placed on the Mammeble gas
watchlizl  The vennlaion sysiem design would be affecied

4 hvuncenam whather aperanon of the suser panps may caose felanee 5f boxe vapors niot
auntently idetinlied
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Initial Conditkon
Pusp Meat = 0 BLufh Radioneclide Hest = 50000 Biw/h
Indet Aire Temp = 77 F Relative Homidity = 40 X

Suppression Factor = 45 Indet Adr Tenp at Anmulvey = 77 F

ALC Flow Rate = 0 acfm Annolus Flow Ratg « 1433 sciwm

Tank Digmetar a ?5 t Tank Height = 35 it ann Gap = 3D im
Tenk Thicknazz = 1 in Eoil Depth = 16.5 ft

Concrete Depth = 1.2% £t Outside Alr Temp = 77 F

Soln Soln Anndles  Condoct  Met Exit Raquired Va Exit Ann, Ex.
Temp. vp Loase Lotk Evap Hume Ra Flow Cond Temp
F mn Hy  Btufh Btufh lb!l?cl,.ih Towfibde  scfm F / %RH F

Haste temperature 15 too hiagh, W11 try next temperators stepid).

joi.d 9.5 3747, 95eT. 2.17  0.02% .64 101.6 56.8 Jog.&
WLy 2r.e 3115, B%S. 4.98  0.024 M.l .3 s 0.7
95.0  P6.2 31054, M. 7.5% 0D 1197k 1@ 559 5.8

28083, 76,  10.0% . . 5E.3 .

.0 : . . . . . - . .
B.o 2.8 2208, 6733, o4 0T ES.5% 90.7 547 ql.n
al.o 20.5 1813F, &173. 1753 4.016 EbG.E: BB.F 536 E8.2
4.0 1.2 16195, B6LY. 003 0.014 0240 BE4 524 ar.2
ar.0  18.1 a0, 5070, 32 %6 o0.4)31 499549 A4 51.D L
25.0 159 - 1MO1. 4536, 5,14 0.012 M4rLdy B4 4903 1.6
ne 158 V573, 4025, 774 0011 235).p0 MO.6 47D al.k
81.0 149 4820, 3550, 30,00 0.00% 4351.93 M.] 444 - |

cu



HNE-5D-TWR-AGA-O0
Revizion |

0,000 BT Tt

Pomp Haat = 50000 Btufh  Redienuclide Heat = 20000 Btu/h

Enlet Afr Teap = 77 F Ralative HBumidity = 40 %

supprestion Facter = .45  inlet Afr Temp 2t Annulus = 17 F

ALC Flow Rite « 0 schm Annulus Flow Rite = L1433 5effm

Tenk Damater = 75 i Tank Haight » 35 f1 Ann Gap = 30 in
Tank Thicknéss = 1 in 5011 Cepth = 10.5 fi

toncrete Dupth = 1,25 & Duksida Alr Temp = 77 F

Soln  Soln  Avndlys  Comdust  Mat Exit Raguired ¥a Exit dna. Ex.
Teme, ] Loss Loss Evip  Hum Ra Flow Cond Tamg
F m Hg “Btush Btu/h TBHI0M thw/ibda scfm F f XRH F

36.2 41a17. 11321, &.01 0.03] 7678 1O7.7 BB )07 A4
3.2 MTE0, 10MGE. 1060 0029 ILEAY 1035 5. 1054
0. & 11.16 - 144.599 103.3

2.7 3E630. SOME. JB.)E 0023 2EE. T 949 5E.4 H.a
.0 - 32804, B4SS. 20,80 0021 MEES 958 557 ar.?
ERERT. MR, 02 Q.QI9 4RI M6 5 9.0
3.9 PESE3. JaS4. YR OQLOIE SEEL90 2. 5d.Z 93.9

[
B
=

22222 ReERERE

coooocooonlon
"
L'}
h
FY
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350,00 BTUh Towal

Pump Heat = 340000 Biush  Radioouc!ide Heat = S0OL0 Btufh

Inlet Mir Temp = 77 F Ralative Hupidity = 4D %

Suppression Factor = 45 [nlet Air Temp at Aopuluz = 7 F

ALL Flow Rate = O scfm Annilus Flopw Hate » 1433 spfi

Tank Diamster » 75 i Tank Haight = 35 Ft Ann Gap = 30 in
Tank Thickness = 1 4n Sl Depth = 105 Ft

Concrete Depth o 1.25 ft Outaidz Alr Temp = 77 F

5aln Spin AnagTus  Conduct Hat Exit Reguired Wi Exit ann.’ Ex,
Tamp. ¥p Lozz Loss Evap Hal Ry Flow Cond Tamp
F m Hy  Btu/h Btu/h  TEH2OMN Tbwflhbda  sefm F 7 YR F

15655 . 29343, 1Bh.16

176.0 195.3  }90@%5. 28208, 19%0.7M4  O0.198  #iA.EE 167.1 BEE ITELS
174.0 1867 JATIEY. 2T63R. 1929 0183 242,85 1849 627 170
1720 1TR.4  J4404b. 27067, 18512 O.072  2@:R.QF 1627 EED 1484
170.0 I7¢.4 - 1405913, 26455, 197.2% O.1§1 285.00 1605 &8 16E.S
158.0 182.7 137787 gheZl. 1920 0 |51 0844 13832 &2 B 164.5
186.0 1558.3 134E63. 25345, 200.20 Q141 33233 %60 E2.9 18R.5
i 1482 13153%. ZATMR. DX 2¥ 0.3 36l.9E8 153.7 GE.9 1.6
J62.0 141.3 1?8416, 2192, F05.1F o0.0F4 38212 151.5 629 1586
16d.0 1.6 125283, 23612, ID&E S 0,116 42400 148.2 620 156.6
1560 128.% (22ITA. 2h03i. od70 G008 q60.63 MG EB2.9 154.6
1s£.0 12i.4 118053, 22451, 21040 0.10) 49%.63 J44.7 BZ 9 152.6
1540 115.6 118834, ZI1RER. Z12.04 0094 E42.29 M2.4 E2.8 150.6
152.0 111.0 13817, 218y, ili.60  0.0BA  NES.0P 140.]  BE.A 0 148.7
1500 105.7 109700, 20657, 215.10 0.2 E4D.53 MIV.T BR.T IME.]
ag.0 100.6 JoeERS. 20116, 216.8% 0097 AR7.2E IS4 2.5 14T
l46.0 957 103478, 198521, 217.87  0.071  FER.AG 1331 624 MMZ.T
1840 91.0 100364, 18930, Z19.14 Q.066 BE8.41 M7 622 140.7
e BEL4 BT250. 18328, .34 OQ.062 0704 B4 B2.D JIALA
140, 8.1 S4141. 1F74d. 2218 0.5F BEASF LEG.D 617 12E.@
133.¢ 780 91035, 17149, iEE.e6 0053 105155 ER36 6l.4 134.3
136.0 7.0 8r9in. 1R5%2, 223.38 O0.M9 1ML.83 11.2 610 1329
1340 0.3 gap2Y, 15983, M. 0.5 132726 110 606 120.9
1328  ok.6 B17E6. 1538E, 24,98 Q.42 MTO.BT 1)E.4  BO.] J7A.9
130, 53.2 7OEZE. 147500 ¥25.5F O 03E 1SM660 140 595 126.9
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Pump Heat = 320000 Biufh

Inlgt Adr Temp = 77 F

Suppryiaion factor =

ALC Flow Rate a B scfm
Tank Diamatar = 75 ft
Taak Thickeess = 1 in

Concrate Depth =

Saln

Temp.

F

Dooooooooooooe

1.25 £t
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[
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L x - TABRE, IATED,

45

HNF-SD-TWR- AGA-D0T
Reviscm |

390,000 BTUM Toul

Radipnerelide Heat « TO000 Biuwfh
Relative Homidity =
Inlet Adr Temg st AnPulos = 77T F
1833 scfm

Annutus Flow Aite =

Tunk Height = A5 ft
Soil Ompth = 0.5 fi
OQutside Alr Temp = 7

Mt
Evap
16RO/

C-17
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rE

30 in
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Hum ks Flow
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AFPENDIX I

WASTE TRANSFER SYSTEM ENGINEERING REFORT

D10 INTRODUCTION
D11 BACKGROUND

Cleanup ol the |77 wderground hazardous wasie storage tanks 15 parl of the current
Handord Site mission. The ULS. Departmenit of Energy (DOE] i changing the way that business
is being, perdormed a1 the Handord 5ie. The DOE's pew strategy for trestment of the Hanford
Site tank wamier encompasser the wee of privatization conaciors (Gnunbly 1900)]. Under this
capcen, e DOE would privatize the weatment of the Hanford Site a0k wastes, includlng the
design, parmiting, copstnsciion, oparation, decontamination, and decommigsioning of equipment
s facilitiey,

The privalizatiet cottrEelors wiil rceive payment for low-acvily wasie (LAW) tremrem
serviced based upan the quatiiny of sodiam mecrporaled imice the immobilized LAW, consisien
wilh the provigions of the Request For Proposal {RFF) (DDE-RL 19008, To determine
acturaiehy the quantity of Sodium transferrsd w0 tht Privatzaion Comreirs for the tnatment
aed to comply with dhe transfer conditines eaiablithed in the RFP, tanks 241-AP-102 and
241-AP-104 will be weed ax misrrediste wasle faed staping tanks ({WF5Ts) Certa & al. (1995},

Tha disposal program agsumes that one Privalization Contracter will process ali of the
higth-bewel wasiz (HLW) oxides from tanks 241-AZ- 101, H1-AZ- 102, and 24 1-AY-102 {that
will be nmix of 241-AY-102 and 241-C-10¢ 1ank comenis). The washed sludges will be
wanslerred from these three armp wasts 1anks o the privatization contractor's High-Level
Frocessing Faciliy. The privatization conraciod will provide a tank for receipt of the washed
sludges; an sxisling double.shelled tank (DET) will not be ugad for this funelion.

D12 ASSUMPTIONS

The follewing assumptions have boen made in the analysis of tee IWFETs waske umsfer
sydtern oplions:

+  Tanks 241-AP-19% and 241-AP-108 will be used by the privatization contractors for
Feceipt srd lag starage of LAW feed solution {DOE-RY 1996).

+ Tanks 291-AP-102 and 24 1-AP-104 wil] ba vred ag the [WFS Tz {Certa st al. 19546)

*  The waste feed sohtion will be transferred via the modified SH-050 transfer lipe.
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The HLW tramsfer luve wali drain footn the SM-050 to the pnvstization conltacin’s
High-Level Procestang Facility  The ie=m posot with the contracioe wyff be
determined wpon completin of contract negotANons

The piping design temperature 1g 9370 (HH °F) and the pipang Jesign preseurs 15
2 & MFa {400 psg}

The shuelding requrrernenis mal} be sensfied with 09 m (3 A) of sl and 0 6 m (2 ft}
thick cover blocks

Phase I privauzation will be findshed June 2011

The HLW wall not be siored i anks 281-AF- 102 or 241-AP- 104
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D14 SUMMARY

The obpecirve of this report was 10 comypace options for innslemng LAW vinthe SN-650
linz 1o tank 241-AP-102 or 241-AF-104 Tank and transfernng HLW wia the Sh-650 e diesctly
ter the pryvatzadion coprackpr's High-Level Proczasing Facliy

Crpricn 1 instalied 3 naw valve pit north of tank 24 1-AF-102 wah a jumper arangemsnl 1o
previde the requirad pouting capabilies  Qpuion 2 Jocked st usng the sosung M1-AP-02D
peomp it 10 peovrde Lhe necessary pemper srvangpeisent  Fioally, Ophen 3 looked gt imstelling &
e process put o timk 241-AP-104 sivvlar 1o the H-AP-(Tr punp pit

The analyssa of the theee opions have been swmimanzed in & kabalar foomoin Tatke D2-1

The crierion for determinng the best option wag based pomanly on cost and whether the option
meed Lhe topogranby requdtments o et SLal (199G)

Table 2.1 Mainx of Traosier Bysiern Options by Decisson Crtena

Cpuen 2 241-AP-02D | Opuon 3 Mew pl
Decmemcnizna | Opben 1 New valve pit pump pit on T41-AP- 104
Towl cost Ll ] 0,590,000 £2,. 750,000
Separake gk detection | Commen LDE for Separate LDE for
element (LDE) forhigh- 1 HLW hine and the HLW lirie aned the:
level waste [HL W) line winsfer pumg on Bk | transiEr pumps 1b
Leak detection and the tramsfer gmps tn | 341-AP-102 tanks 241-AP-102
tanks 24 1-AP- 102 and and 24T-AP-104
241-AP-104
hiets alternanve K
topagraphy Yes He Yex
PECUIRETTIENTS
M aiva bt ity Edzy acoess Tight access Easy acceng
Merie yequmed
hydtanie Yes Yes Yes
charactensiics

Opnons | and 3 e slmost wdenncal o each of the decision critena used  All of the
mequiresnetus of the (eansfer system, incloding the wpography are met; and the oogis are similar
However, Opion 3 15 the preferred opton becavse (he rew tl & Bk 241 -AP-104 would allow
aecesk b 4 30 5o (1240 dnker  Thus el could be uzed o the fturs Tod mi-tank auipmenl
whaere a1 e pi wn Opton | covld ondy be used for the scope of Phase | pnvabzaiion
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D34 PURFOSE

The purpnse of thig report 12 (o define the design requirements for implamening Vpgrades
to the SN-G50 vansier e {Galbraih of 2l 1995) Ty includes the mquircments 1or teing e
an isting hoe, installog @ oew vabve put, fiemg mie ao esastitg DST nser, and rowting new
wagie wahsfer and diamn lmes

Three opoons were considersd for transfemng LAY 1na the SM-650 e 15 the tanks
241-AP-102 or 241-AP- 104 and rnsfernng HLW wa the SH-650 line direcily 10 the
privanzation conlracior's High-Level Processiog Facihily  These ophons are preseried o allow
the besl choice for the final design Optwon 1 = the onginal requested method, whie Ophions 2
and 3 wers conmderey for poassble cogt savings  This enginssning repont shows pyping plang,
Juriper arvangermenls, proang and inetrurnenit diagrrans (FEIDD, and hvdtauhie disprams for the
syatem cpuons  In addiwon, con estmates Tor the thuce different optons ane included
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D4t DESCRIFTION

D41 TRANSFER LINE FUMCTIONS AND RECGUIREMENTS
D4.1.1 Safety Fuacbon

The transfer i shalk be capable of confinng wnk waste dunng wansfers  The desgn.
conatruction, and operahon of the oansfer lines shall establhish mulnpls barmers that protect
pubthic and facalsty persons] from hasards aseociared with the i of pedioactive and other
hazardons munerels Releases of hazardous matenaly posiulaied o coour Mrom design besis
acerdents (DB As) shall be himied by desiprung the: ranafzr hines 5o at least pns confinement
system mmains fully fupctional followong any credible DBA 1 ¢, ondilicedAmmingated releases
of hazardoaua levels of such matenals shall not be allewed following such sceidents) The
wansfer hine desygm shall pravide stenuaton feanures for postulated aceidenis Jup to and
iluding DBAS) that preciude offsie releases that would causs doses more then the DOE 5400
smries himats for public exposure  In addten, to the extem practical, such releases chall be
mantaned as low 13 reasonably schicvable (ALARAY Protecuon shull be peoinded for normal
operatvon and for thoss sccudemra that can be anncipated a5 ccoumng dunog e faciliry hfgome
such o radisactive maleal sptlls

[4.1.2 Operational Fonciinn

Graviry drmned paping shall be installed wnih a slape that results i o fgquid veboonty of a
Lesysd {16 weofs (2 Fs) BEThe averape raie of fow (WHC 1994) The tanster lnes shall have
sufficren carrying sepanity and be configursd 1 meet the Mow and bhydroke equersments  The
pipang shall be nimed 4o handbe 1540 peroent of the mavimmm deapn ligued waste Oow vate
{WHE 13494)

The waste pumpabality rule requires that the Keynobds onmber be greater than 20,000 with
volume pereend less than 3 percent soluds for oone-rounns mansfers (Fowler 19950 For the
watlt propertes cvalusted 1o Galbeawih ot al (1996) this would requore & meimum velseity of
[ 7 s {5 6 fufs) oo & 7 oo (=100} tramsfer Iine and aroumd 2 6 ms (8 5 fus) e 3 08.cm{2-n )
trarisfer lue

Fellgwing 2 waste transfer through a tomsfer prpeline, the waste generator shall fush the
trnsfer prpeling vwth 2 volarie of waler 1hat 1 equal to the ransfer pipeline volume (Galbrarh s
2l 19%6)

The speefic gravity of the saluton most be lesz than 1 41 SpG LM1he specidic gravity 19
grealer than 141, then & dewbed vechual evaluatyen of ihe potentyal for flammable gas
aCCumilaton 11 the commungled waste shall be performed (Galbrath ecal 1996 and
Fowder 195521
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D4.3.3 Muyvical Charsclericnics

The transler lines shall be widerground dowbbe-sealled pipe (18, prmary pipe withao an
encasétoent pipe}  The transfer lines shall be supponed apd proteetsd against physical damege
and exczssive stress due 1o settlement, wibrateon, expansion or conmeton The tanafer lineg
shall lerminate 21 oozzles n the new (ransfer valve piL

D4.1.4 Rebiabality

The dasign lif of the iranafer Tines shall be 235 years {Fowler 19952} The syswem desgn
shall prowle fof yedundancy or deversity of compeneols # meet relizhiy requirenents
Specifically, the wamsfer boes shall be designed such the st least one confinement system
remaint fully fmetional fallowing any credible DB A

IM1S Maintainubuity

The design shall previde for routine mayntenaccy and reparr or replacement of equpment
subrect to falure  The ransfer lines shall be destgned to Allvew tspection, mamnitaanoe, and
testmp to ensure ther continusd funclioung and readuvess for operatien The design of
aqupmant that must be located wiibun confinemant systems shall allow for i-place mauve s
or epleceyeent  The eapabyley shall be provided for the mamicrarce of conlaminaled equipient
thit eanned be repmared i place  Thes capabibity shall inclode the necessary provimigns for
confimerment, veatlaion, and waste control  The dezign of process equipmnen shall include
features ip reduce self-contammation of equipment, PN, ard confinement aress

D2 FIPING CONSTRAINTS
D421 Pesign Requirrmenis

Fiping owiside of Tacilives shall be locared benesuh all other paping and elecineal cabley
(Fowler 19%5a) Encascment {secondary sonimnment} piping shall hsve comeciions to
intraduce dry ar or nobogen for pisumabe presons ey (Fowder 19953)  The tansfer oes
shall be of fully welded construcian  Taprs for intromcplain, test conoechons, and symlar
sanalt chameter pipe shall be made an top of the pape (Fowler T9958)  All components of (e
frarsfer Jina expecied 1o be in contact with sineng seds o carstcs should be comosion TesrsRu
(e g, fined with sumable symibetre resn matenals or made of slanlces steed that 19 pot resctive
with the wasies} The use of trapd b radioacive Iqud waste lines should be avorded amd the
piping should be deaigned W miminze snirepment and buldwp of solids i the sysem
{Fosater 1995a)
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Da.ZZ Duxign Laady

The tncasement pre shall be designed 10 withsiand system presswee of X 8 MPa (4040 peig)
The secondary pipe zhall be evaluated for the desigo emperanre of the pomary ppe unless
lower lemperahures are usiifed by thermal analysies The primary and secondary pipes chalt be
dessgned For dead loads associated with the sclf~weght of the pipes and the sol overburden as
applcable  The trangfer hoes ghelt be designed figr an Amencen Assocatgn of State Highway
Transportsbon Officuals (AASHTO) HA0-44 wheel loadimg, and Amencan Bulway Engine=rs
Assacianon (AREA) Cooper E80 rad] koading at raul crossings, and a 100,007 b crane losding in
ihe tank farm area (Wagenblast 1895} Pnmary and sscondary pipes shall be designed for ihe
mmeren and ransfie of Ioads bevween the primary and secondary pipes a0 the reactuon suppont
perianis of the prumnary pipes

‘The uensfer hoes shalt be desipned for the apphicable response specma of GELOAD-)|
The 5 pevcent darnpon@ responss speetnitn shall e used whet Jymeatiie evaloateons as
performed Fipes exposed w0 501] shall be desngned for sersmuc induced sresses resuliing frodm
gersmic waves  Peak groond velocity shall be calculated 10 GCLOAD-D]  Seismic wave
velpoitues for the deterrmination of sesmie Sinan shall nat be e than & 100ms (2,000 f's) The
effect of the so1zmuc anchor movements sod permancmt sttleemnts of e structure 1o winch
thaee prpes are anchoned shall be conpdered  The polastial for grousd-faloee pheniiiens such
as soul hvquefacuon, land shides, gross surface selement, collapse of woids, and inaHimy of soil
ahopes shall be condered in the demagn of undergrousd process pipes

D4.2.3 Burnal

Bured pyping must b provided math a backfill matenal that 13 5 nencommsne, pomous,
homegensaus subganse that 13 carefully matalled 5o tha the backfill 1 placed completely arcund
the piping and compacted Lo tnoue thal the papang 3 fally and oo foonly supponed

D424 Cathodie Prolectlon

The dasign of cathodic protection for the tewe ansler Iives shall wse the practices
deseribed i NACE Standand RP<(2-85 a3 pundelnes in providing comrosion prosechion The
catbodic provesnion syaiem shall be installod at the sape; tome an the prpng system Connschions
af paints shall engure slecincal contmuty except where osulanng jomes et msialled  Insdanng
yoints shall be used tor alectnically ssolate protecied seciiond fram non-protecizd sections and from
naighbonng melbe siracivres  Test slatons shall ba proveded st suffciant indervals slong the
Mping systerm 1o evaluate the performants of the cathods: preisctioeg gysted atter mata)laton
Test keads shall be terrmunaled pa test blocks housed 1n abovegmround cast metal baxes with
removeble covers  These st shons shall be kested in irsas ol sxposed o iraffic or grass
muwers &and properly wWeniified
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D43 VALVE BT FUNCTIONS AND REGUIREMENTS
D431 ¥alve Fit

The valve pit shall be constmucted of reinforced conerete and designed in accordance wilh
ACI-349. The valve pit shall be painted with 8 protective coating or linsd with MML siainbess
sieel. The lingr shall be desgred Lo conline comaminstion m accordance with
WAC-1TA-303-6410),

D432 Valve Pit Ceatings

Valve pite shall have coalings (0 ensare the inlegriny of conlainment and sate of
deconiamination. Access peneaations shall be sealed 1o provide cootainment, The prorect ve
coating i3 specified as ko instellation location, sormesion resilance, subsirade cleaning and
prepamatbon, method of application, and other paraielers. This is i direct compliznes with DOE
Orrder 430,14 that staies that where radisactive malenals are handled and contamination can
oecur, washable or sirippable Aniches shall be usad onwalls ad Aoors. The trmary finctiotial
interface for the pit coatings is 1o preieos the valve pil thst eqablishes a secondary containment
requirsd {or the: branafer lines and connections. The coalings enable the cecondary coaling o be
compatible with ranslerred waste and prever degradation of the seeotidary cotlaitment due 1
phivslenl contact with the wasta (40 CFR Part 265 and 40 CFR Part 280},

The protective conting shall have the fflovang phyzical charmcteriztics:

+ Contawous. The lmyer of protective coating shell oo conrein any heles, seams or
defeets. Application of the coating shall be done withowt any breaka in the
application peoeses that would lead 1o 8 seam berween sei and ubconed material,
Contouity requiretnenis shall includs coating which is applied w iemns penewating
il e pit.

»  Application Huight. Protsctive coating shall be applisd ta a level equal 1o or shove
whers the hozzles soley Lhe it

+  Carroslom Resistapee. The prolective coating shall be resistant 13 the standard
decontamination sohutions lissd 0 ASTM D-3912, Figum 1. Chemical resistance
teating shafl be in eteordance with ASTM B-3%12 or an equivalenl sumdand. Test
satnples shall be preparad in accordance with ASTM D-5139, Exposure of the
coating 19 the service conditGong shall pot result in pitting, seughing, peeling, or any
Oiher damage.
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*  Decomtmmisadios A prinepal cntenon of any coating s tee relabiee cage with
which radiosciive contamimation can be remaovad, (vpcally meaneed by the
decontamnatean fcter (RF) A copgng that demansrales 3 mounwum DF of 50 as
detmrmpsd by ASTH TH-4256, Method A The DF after an ingtal wash wich 120010
164 po chcrnecal agenr spoays shoold be amand 20

D433 Vabve Fit Leak Detection

Yalve pii sumps shall have mstalled bk detoidors Leak dédechon msiromendation i
required to detect keaks and display beak debecuon stabes inforrmaton (W AC-1T3-303,
40 CFE. 265, DOE 3820 2A)  Leak deisction sysiems that will be weed to alert opermion of leaks
ar 1o actvate sulomatie shut-off or alamm systemy shall be capable of detecting & minImum l=ak
of 5 gallons per hour a1 10 pounds per square nch (psg} oz presswre wihin ooz bour
EWAL 173302, Bection 150, 3)

The keak delsctron system shall be capable of detesimg the fulure of the pnmary
COntEnment Sructune of the prsence of any reease of dangeroas waste or accomlated ljud m
the secondary sysiem withun 24 hoars, or aL earhiest practcal ume if te oosung detection
technology o sild chawaetarigtics will ot allow daiection of a eheass with 24 hours
(WAC-1T3, Section 640, 4 and 40 CFR 2653

The keak detectton system shall be capabde of detesting the Lleak rate with a peababnlity of
Fetection of 1t 95 annd » probabaliry of false plarme of 0 0% The sysicms shall be designed to
allew for peniodie catibranon and ease of scees for repair and replacement of componan
{(WHC 1936} The design of equipment shall incorpomate the dyecires of eficikent
mamiamalnliey The survellonee, eshng, and maintenanee of a system and s restomton L
operanonal effecivensss thall be achieved 3t rmnomum ife-eyele cost wath & rutumns level af
suppor services  [BORL 15673 shall be conmdered for system design (B0OE 6430 1A
130012 4 10) The system shall provide capability for remate mantenance and other
appropnate echnques o mamtan persennel moaion expoaue ALARA (DOE 582024
Chaper 1, 3 of2Ngh

D424 Valve P Cover Bhorks

The pit cover biocks shall form pan of the secondary conGnenvent bamer 1o the valve pu
and are requared to confine any petentel relesse of hazardous ratenal from e prusary
confinemeil ([MOE 6430 1A} They shall provede protechon from an ingress of Torengn maver
e the pil enclosurs The pil caver blocks shall be dessgoed as an imicgral part of the gt
AT (0 QA GCCESS O squupment within the pit for eperstional o mantenance purpossE
(DGE 640 1AY They shall be demigoed 1o stueld operaors maumaners fron radisdion sCurces
wnihyn tha put {BOF 6430 14)  The integnity of ihe secondary conlinérmend shall be mantamesbls
thueragh sl riorsal operations, anbcipaied opeaonsl cooumences and for (he DB AS they are
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requred to wathetand (DOE 6430 1A)  The cover blorks shall be equipped with penetrations to
facalnate opetabon andfor indomenance of valves  They shall be equipped with kgends Lo
indicie nouling oplions arid vahee posiiong The cover blocks shall be equipped wath hftng
bails b Teciliate removel of the bock by crane  The cover Mocks shall have a special prolsctrve
ceatng 1w prevent tee migraton of comianinaton and improve the ease of decontaninaion

D44 FROCESS FIFING MODIFICATIONS

Several decision enitna were used 1 evalualz the three differeol gpunns 15 imnster wasks
The cost ol he modifeations, upgrades, and installaons wis eshmaled basd on currett cosls
Mantanabiliny was based on ease of aocess and spare room n the pii The abuity of the lines (o
dran by graviry L the tank for LAY or 1o the pavate soncracter for HLW was a condmion of
desigm acespiance The almbity to pediorm simultaneous iranafers of LAWY from anks
241-AF-102 or J41-AP-104 and HL W from SH-65{ to the prmate contrector was designed asa
part of the physical characterionct  Leak deietiors e reduired foe 200h i, however, for o
options the Ieak deteciors arc shared wnih another system o the put

Esx¢avation coses are baced on using the guztler o dipg the tenches w te 241-4F Tank
Fatmn  Thede costs for usang the gueder are esnmated fom those mcwred by Fropect W-151
The estimzie for the HLW mansfer line 15 kasad an temunating (he hine 10 fest outsde the
MI-AP Tenk Fam fepre It 13 assumed that the rest of the ling will be the responsibty of the
HLW provatizabom tontracior  The proposed routmg, of the HLW tranafer I from the valvwe pit
o e prvatizalion comtractor i shovwn i Secton 7 ( Fipue DF-LT

D441 Option One

Cptron 1 would locale 8 new velve pul an the SM-63) line priot (0 o feeding, into tank
H1-4P-102 Tank A plan view and 2 F&ID for Opnon 1 are shoom 1n Section 7 0, Figures D7-1
and D7-2, reapecively The new valve pit would be Jocated om the northeast cdge of mnk
241- AP-102 near nser 24 (10 2-em [4-n ] nter)  Inosddinon, & eew 7 f-cm (3-i0 ) twiefer bne
wirild be coured fron the new valve pl oo aok 240-AP-104 A second new 7 d-ci (3-14 )
iransder Liste wauld be rouked Irom the wew valve pil to the HLYW prvatzation coalracior  Also,
anew 5 1-cm (2-m ) dran hine from the valve pat Aoor dremn would be roed (o 3 Ipam: neer on
tank 24]-AP-107  The umper armangement o the new vahve il woould albow LAW 1 be seni to
eather tank 24 1-AF- 102 or 241-AP-104 and allow HLW 10 be toubed diceetly to the HLW
prYauzalkn conracir  The juvper amangehent for Opban 1 12 shown b Secuop T 4,

Frgute [7-3, white hydraulic diagrams are shown in Figures D74 through D76 Ophon | is
identical to Ahernabive K as presenicd m Certa ot 3l {1993 One of the key design eaines amd
pristeag reyrernenis with Aligmabve K s that HLW can be transferned 1o the: provaihzatyon
conmsetor™s HLW Frocestmg Facilny ot the same tome that LAY 1 beng transfered from the
I'WF5Ts 1o cither tank 241-AP-1 06 of 241-AB-108  This sunuliancous iransfer 15 pestible sinee
the two trarkfer outss déa dol ahare ény common lesk deteeiors and, therefars, the routes can ba
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isolated in cepards v the rasier pomp hudewn systeny, The tolsl eonsinction cost for the work
incleoded in Cption 1 is spproximetely 52 800,000, Thia includes o estirnated cogt of sxcavatlon
o $432 (KM using the Guzzler and a fabrication cogst for (he new valve pit of 5350 000,

D4.4.3 Dphoo Two

Opiion 2 would usz the exising 241-AP-(120 pump pil and alleviass e sezd 1o build &
new valve pit, A plan view and a P&ID for Option 2 are shown in S=ction 7.0, Figurts D7-7 and
D7-8, respoctively. The cxisting rozzles in the pump pil are all 2 in. wnd, therefore, all the
jumpers. would heed be be 3 i and the a2 ransfer lives would seed to be redocad before
eritening the pi. This would create additionat hesd bosses compared with that caleulsisd in
Galbraith ot al {1996}, In addition, w provide all of the roming requircments, the jumper
arrangemem wirald be very conpested and severl eonteetions waold need o be fidng-to-fiting.
This would oot be a disirable arrangement when deaign (0lerces of 21,32 of an inch arc
rquired. The jumper arrangement for Option 2 is shown m Figare 079, whibke hydelic
diagrams are shown in Figues DF-10 apd DT-11. Finally, Cption 2 docs ot mee the
topagraphy requircments of Alberiative K. The tuoisfer pump for ank 241-AP 102 would share
a leak detecior with the HLW routing. This wiould cause the master pomp shwtdowm System to
stop both transiens i the leak detector was alanned. The con estimate for thiz oplion iocludes
retumidtg riser 24 on teak 241-AP-102 10 8 spars riser conditien.  This riger was whers the
existing EMN-650 rransfer line cntered the iank. This is the least mopensive ol the three options
with a total comatruction cost of apgaximacly 31,000,000, This includes an estimated coetof
excavation of $354, 000 nang the Gurzler.

D4.4.3 Optien Thvee

Opion 3 would Iocate a new process pit on dank 241-AP-104 simila 1o the 241-AP-0ID
pump pit A pln view and 3 P&ID fes Option 3 are showm in Section 7.0, Figures D7-12 and
D7-13, espextively, Sitee this would be & bevw process pit, sll of the pratlems nentloned in
Opdian 2 would be eliminsted. Primarily, the new pil woukd have a wall that would separate e
12=in. riser for & ranafer pemp from the valve araogsmen o soppor the Phase | aansfer of
LAY and HLW. Esach scction of the pit would bave & sapamaie leak deisclor b mest the
requirements of Alitmative K and allow simulaneous transfers. The jumper amanpencenl Toc
Option 3 is shown in Figure D?-14, while hydraulic disgrams apz shown in Figures DT-1 5 apd
D¥7-14. Tha tolal conotruction coet for dee werk intluded in Opiion 3 ie approximstely
2,750,000 The attached cosi estimate was based on fabricating a pin similar in size (o te
241-AB020 purnp pit. However, thiz cost was increased by a rough cstimate of $526,000 10
fabicate a Targer process il with o sepaparion wall.
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DD CONCLUSIONS AND RECOMMENDBATIONS

Optitn | hes the benefit of adequate maom e which (o metall new cqpupment  Thg alsa
translales s roam I mantenance and repar work wilbin the pac e tbe future  Also, the vahve
pHi would be rew and upcootaminaled  Howewver, thas option would add 8 new stracture »aton
the & 1.m (201} exchition 2one of the 1ank  In sddibion, the only pupose of te mew valve pit
wioubd b to support Phase T povatizanon  Thes oplion me=ts e wopography mquircments o
allow for wmullaneons irsnsfars as disenssed i Cerm et al {19963 The wdal ooosirselon cost of
Cpnen | 15 approccrmatedy 52,800, (G

Cpteon 2 would require a scan of e pol walls before core doilling to find the febar and
uther possible ohspructions It wall allgw bess fhegielity for design modifications  In addinon,
the 7 Bcn {310 ) tranafer hries would have 10 be redoced to 5 1 em (2.0 ) Alen, the Fabnestion
and mstal lstion of Uit requued juiget amangement would be very difficull as 1t 13 Sithing-i0-
Tty 1o 1t an tee it The pump pot wall requane decontanunaten befors construciion work
nside the pit can stant  [o additson, the sumper arrangement would make the ponp pal very
congesied, making mamtenences and repey work more chelfenging  Faselly, having the tank
241 -AP-102 transfer prump and the HLW mubng m the same par wonld mean thar thay use the
same keak detection system  Thenefore, thus opuon doss oot meet the Wpography mqumemenls o
allow for sunulneous wanglfers  The tota] constraction coat of Cpltan 2 15 spproxamately
1 500000

Crplion } 13 the prefermetd chowe  This 16 based on the need o buikd 2 pump pit for tank
241-AP-104 (see Appendix A) Ui potcould easly be ealarged w sccommodais the ransfer ine
walves and jumpers By combiming iasks, congtrschon costs coubd be reduced over bunldmg a
new valve put (Oplion 13 5 additron, Adequate: room for manstenancs and repair work can be

o the design of the new pump pat istead of whing & crowded exising pomp pr.
{Optwon 21 I ales provides a cleaner routing of the transfer hnes A wall separanng the HLW
FoUnng and the transier pump meeis the wopegraphy roquiremicotd of Ahematve K Finally, the
sew pil in Optpon ¥ cowld be pord o the futaee for n-lank eqinment sfier the completon of
Phiags T prvatizaton  The iotal consirncnen cost of Oypteein 3 12 approtmately 52,730,000
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Figure 571 AF Tank Farm 30 Layout  Opuon |
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Figure D72, Piping and Instruneniation Diagram: Opon 1.
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Figure D7-3. Yalve Pu Jumper Aomngenent: Opsdon 1.
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Figurz D74, Valwe Fiv 1 Tank 241-A7-102 Hydreulic Diagram: Option 1.

m —— r-Er\_...ra b S

- T)

m |

e Lumu:-\jal

m 1i:

o S __er
m =

D27



HMF-SL-TWR-AGA-GG]
Revision |

Figure DT-5. Valve Fit 1o Taok 241-AP-1{4 Hydravlic Eiagran: Option 1.
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Figure D'7-6, High-Leved Waste Transfer Line Hydraulic Disgram: Opion |

f—nm m

——

T

114

z

“
dlit

HE LOpY

29



HNF-50-TWR-AGA-01
Revign |

Frgwe D7-7 AP Tank Faom Srie Layowt Opteon 2
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Figure D7-4. Fiping and Jostrumentation Diagram:  Opilion £,
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Figuts D7-3. Pump Pit Jumpsr Arrangemvenl: Cpion 2,
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Figure D7-10. Pumnp Pit te Tanks 24 1-AP- 102 and 241-- 104 Hydmulic Diegram: Cption 2,
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Figure DT-11. High-Level Wase Transfer Line Hydraulic Dvagram: pion 2
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Figure [¥7-12 AP Tank Famn Site Layour; Oplion 3.
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Figure DT-13  Piping and Tnstrumeniation Diagram  Option 3

=

D36



HNE-SD-TWR-AGA-0I
Eewviziz |

Fipue D7-14, Mew Proces: Pil Jumpér Arrasgement: Option 3.
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Figure [57.15, Mew Process Fil 1o Tenks 24 1-AP-102 and 241-AP-1 (4
Hydraulic Diagram: Opion 3.
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APFPENDIX E

FULSAIR VENTILATHMN ANALYSES LETTER REFORT

ElL$ INTROGDVCTION

This peport analyzes the effect of o propased tank wask: maxing sirmtegy known as Pulsar

on the 241 -AP Taik Farm exhavs veablsbon <ysicm

The Pulsasr maxing system. 15 sumular bg the s lift cueulstor (ALCY pystem cwrrenly used
to agiiats wale i the 24 1-AY iod 241-A7 tanks  The primary diference iy operahon 13 that the
ALC gyslem inmoduees o contmsous flow of air evenly distribured duousrbont the waste wivtens
the Pubsair syeten epends on relatwely violent local sparging at one or 1wo sites waikun the 1k

Az admatted a1 8 freqoeney of fom 5 o 12 pulsesmo
1t 45 pecessary 1o know the effent of Pulsir oo the folbowiig
+  Waste tank thermodynamics
Tok head space pissule YANRINNE

+  Aresod genemuon and exhewsi HEFA fikter lfe

EL1¥ SUMMARY, CONCLUSION, AND RECOMMENDATIONS

Calculibina have béen performied o analyze the offesd of the Pulzad syt ob
Iemperature, pHessure, and aerosol generaton withun the 241-AF 1anks

Tamk waste solutkn Emmperaiones will nor be merased dus o operaton oF the. Polsar
mung sysiem This iz u contmst W the ehvaled waste temperanare created by vuse of maxer
pomps

Tank head space pressune will vary less than 4 percend o5 a drect result of Pulsair
operain

Arroso] genrsbhon withn the (ank head spoce 13 expected +o oreace shghtly due 1o

Pulsam operation  Under these conduagns, HEFA filer bfe in the vanilaton exbaust system has
been caleulpted 3 2 B yeare or mere  Installation of a pretreatment device upsteam of the HEPA
il may be warranted 1f exiended filter changeom invsivals s wadied  For compamson, the
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exizting HEP A, fihers have showm less dap 002500 we. presaurs differential indreass per Year of
OpETRLIN.

A cost esimate hat besn prepared Ior ingtalloion of 2 Auldee votiex scrubber o axiend
HEPA filter life, Performance and operating principles of the: scrubber are described in the
referemced jonmal article (AEA 1993). The efficiency of the Suidic sorubber is newrly 9 percent
for | pacticulake, Liguid misl catryover s reporiedly nomexisterm, which poplics that the
deernbrairer it the tank famn venlllation systens could be elimdnated if o Muldse serubber with full
sysiem capacicy (34 mimin [1,200 ftmin) were instaliad, The estinated ol project oo of
11,3 nr'tmmin (40 £ min scrubber (to el cxhongt from Pylsair tanks anly) i $4, 000,000 (pee
Sectiom ET.0). The eost eslimale includes o conerete enclosure {mizsile stvd radintion shickding)
around the scrubber, and B large amount of “tumout™ expense W perform bt Lis-ins w the
eisling verilatinn piping.

The increased frequent y of filler changeout, dua 1o Pulsair operstion withow a ventilation
system prereament device, wil] increase 1ank famn meintenance coss. The Tife-cycle cost for
ien years of annual fil ey replaceovent amounls to only $49,00¢. [maalstbion of the vorzx
semubber for the sobe prrpase of extending Gleer life is, tharefore, nol cost eMactive, However, il
the corrplete exhausl system were 10 be reploced (as racommended by Project W3l 4},
ingtallaion of the scrubber may be cont sffective, and should be given serious consideration in
light of i3 undeqe capabilities.

E3A AFFROACH F EVALUATION

A thetroal sakysis of the 241 -AP anks was performed 1o determine te effact of using the
Pulsair mixing sysstm, A compuer code developed for projoct W-235 wag ued o modd the
wishe 1k heat removal systems. Tha Pulsadr sysiem was mideled usimg Lhe provision in the
code 1o apakyze the cffert of ALCs,

lixput to the program inciwdsd the Gllowing:

+  Roadionuelide decay heat

»  Inlet air tempessture and hiomddify
ALC flow rate

v Vapor suppression fclor

»Anmdus Aow conditions

v Tank dirensions,
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Clutpast from the program included the following:

*  Waste lempenihure ind vepor presaos

+  Not evapomtion

+ Supply s requiresd

» Vapar space temperanure snd humidity

+ Conveciion and conductlon bem losses.

Preagure viriationa m the 1ank head gpace coused by dizcrete pulsed air sdditions W Ge
waste were cakulaied, Jdeal gas law relmicoahips wete waed conservaiively 1o estimate e
change in pressure dasurming the volume and iemperatare > be Tixad, with & varsble gas mam

Aerosol generaiion due (o Polsaly operstion Wik astaied b be cquivalint 10 the effect of
AlL{Ca in existing aging weste tanks. Aacosol measirements have been macde in 1he vemilation
Syaiems for the aging waktn tanks and for the AF Tank Famn (Ligotke ot 2l 1904), Caleulation:
wirt mide Lo detemims the projecred HEPA fileer life in AF Tank Farm assuming fiker change
ourt at & pearticulste boad of 2,000 ¢ in 2 28,3 w*imin {1,000 £/min) HEPA Glisr,

The additional com for 2 pretreamment device wo sxtend fiber 1ife was compared with the
Thlter ehrgenat costs that would be incorred withom the devica. Filber changectl and disposal
o ueed {fromn persongl communication with J, T, Ross) were as follows:

52660 per cubic meter (33,500 per cubic yand) borial con

+  Five HEPA Gitersin 2091 mx 09I mx 3.8 m (3 Aix 3 fi x & A burial bax

A0 worker-hours ar $50 per worker-hote Tor gresrhonse

*  Each HEPA filler cost $250.

Axsumityg only two filbers are changed owl fior sach greenhousa ser up, the average cosi of
replacemen s approceimalely £3,150 each. Changeotil of twa files per year (tonsidemrd
exctssive, need oo the caloulared L of 2,8 ears) would lvcut i annuel expenss of $5,MH).

The presainl value cost of 10 yeers of annual filuer chengseas jg equa) fo $49.000 (36,300 limes
T.76} (Petersen 1996).

E-5
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E4# TUNCERTAINTIES

I has nod been verified that the Pulrsir system will sdequately mix dhe tank contents using,
the Riven air quantities,
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fump Bt = O BEtufh Radipnirc]ide Hewt = M0 Biysh -

Inlel Air Tamp = 77 F Aelative Hunddity = 40 %

Suppragsion Factor = 43 [ndet Ar T it Anelus = FTF

Mt Flow Rute = 0 scfm Anballut Fler dakd = 413 sefm

Tank Diamater = 75 1t Tank Helght = 15 & A Gig = A0 in
Tank Thickpeas = 1 in 5011 Depth ~ 10.5 1t

Concrete Gwpth = 1,25 T OAzide Ar Temp= 77 F
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Operadion with pulse ar i

Farp Haat = 0 Btush Radionectide Heat o Fi00 Biuv/h
Inlet Alr Tenpr a T F Relative Hmddity = 10 %

Supprassica Factor = 45 Inlet Air Yo 3t donales = 77 F

ALC Flow Rate = 77 pofm Annglus Flow Reta = 33 scih

Tank Mammtar = 75 Ft Tink Height = 35 fL Aan Gip = 30 in
Tamk Yhicknazs = 1 1n 51 Dopth = 0.5 FL

Corcrete Dapth = 1,25 fL DUAside Rir Teop = 71 F
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AFFENDIX F

SAMEILING 5YSTEM ANALYSIS

This appendix provides sampling sassumprions and analysis used in delemnining
requirstnenls Gt the sibeymeme of the. Intermtdiote Waste Feed Staging System (1WEETS,

F10 FROJECTED FEED BATCHES

F1.1 FROJECTED FEED BATCH SUFERNATANT COMPOSITIONS

The feed bmich supsmatant compasitional masses {az they wall exiot i the intermedinke
waxte feed staging lanks) are bated on Shehion {1996) and were caleulaged for, glthough not
published jin Cerm ot ol (1796} Tables F-1 apd F-2 show the compositional magses (as
pripeeied in 2002) R aach bateh for Contractods | and 2, respectively. The chetnical
componenis &re listed in medic ons {MT) and the radionuclides are liscd in becquerels (Bq.
The value for the total ranmranics (TR 25 the sum of neptunium, plutoniem, and americium
Bolope.

Talles F-3 and F-4 shaw the projected IWFST faed hatch supematant compositons' far
Contractors 1 and 2, mapectively. The concentrabons, shown in molanity (M), for each
componenl m the supemstant (T, sxeepd the sdiotulides, were cabeulaied with € following
equation

)
Loz o ! o LA |
< MF_ = Fﬁ [wl H'?] Eqn

whers:
M, = Magz of component § {exchiding radioouelid=a) in the bateh (MT)

MW, = Molecular welghv of comporsat ! (gmole)

Vi = Volume of the Bateh (L)

"Thds i3 the projected compositon of the focd Baches as they will sxis in the staglog
ianka_ nol as they will eadsts in the conlrackors” tanks.

E-3



HME-SD-TWR-AGA-D0]
Revision 1
For thig caloulatipn, the molecular weight of the twial ooganie carbon {TOH) wag assumed

10 be 12 gimole. The concenmations of the adionuclides {in Ba/L) in the supernatant (C,5} were
caleukated with the fllaving ecpatio:

r

cr o E Egm2
FF

whera:
M, = Aciivity of radionnclide 7 in the batch (B

F4
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Table F-1  Projecied Feed Baich Supernatam Masses for Comtrastor | (Tank 241-AP-102)
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It F-2  Fropcied Feod Batch Supormatant diasyes for Cootractor 2 {Tank 141-AP-104)
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Table F.3 Propeci=d Feed Batch Supernatant Compositions Far Commacior 1
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{Tmk M1-AP.104)

RN

| Ak -

i i ']

F-&



HNFSD-TWE-AGA~H1
Reviogn |

Fi.} FOTENTIAL FOR INSOLUELE S0OLIBS ENTRAINMENT

In ey to aszess the potandial effects of emanung iesohible solids Eom compacted shrdge
kavars i zource anks duning remeval and the subssquern efTect oh the peneenl scttbed solids in
ihe miaged foed batches in e stagmg wnk, de following sssumpion: ame nade

+  The maxumum permusaible percentage of the setiled eoduds layer valome 10 the feed
ach vplume (K™ 15 5 percent

*  The perconiags off the actual sohds volume ko the total volums e compacted
aludge layer (Byp) i the sowtce wok e W percent (30 percent woud spase in the
sourca ank sludge laver)

*  The pereeniage of the acinal sohds volume 1o 1he total vohume in the sanled solids
layer (R s an the siaging vank i MY percent (S0 percent voud space 1n the stagpng 1ank
£attled soluds)

» T o of the staged feed volume 1o the sopnal volume of the wasis befone
retmeval s the diduteen Betor (D) and o2 Jescribad oo Cana el Al {1996} for c2ch
souree ank waste renevict

Table F-3 betow Iists the low-level waske (LL%} Phase | privatezdion source tink s which
contan a sludgs [sver excluded from the plauned reueved wasiy by Cera ol ol (1996)
Table F-3 aloy dwplays other infortatien from Table 225 in Centa et 8l {1996} including  1he
virlume of retrveved waske, the diluiron factor, and the (ol shodge that 13 thowghl to be layened at
tha bottin af the souree lank  The maximum permusnile vohume ratin of compaciad slwlge
tayer entramned i meimeyed wage (Re™') mas caloylated wmng dhe follvwing squaiion

A g o Eqgn ¥

where
Ry = Maamem permissible ratw of settled solids lryer volume tw feed bawch wolts

By = Poroeniage of acrual 2oluds volume i botal voluoe i e compacisd sludgs laver
[pereent}

Ryy = Drenecdlige of sotel solids volumie (0 lotal volume m the sebiled solids Tayer
(percent)

D = Dilonon faetor, mto of staged fead batch wolume th pemevad waste volume

F9
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Agzonung that solids {1 ¢ , aludpens) ars sntamed equaily for cach batch of wagte remeyved
from 2 soure ank, 1he maveniom valume oF soarce ank sodpe layer (V o™ thr can be
colrmned from cach source ank can be calowated by the falkowiig squainm

- 'RF qu'l"
Pem = Vp ——
100

wihrere
WVa = Volame of waste pemeved from the source: lamk (ML)

Tabdke F-5 shuows that evvouph sludge exists al the bodiom of laks 241-AM- 102,
241-AM- L0, 241-AM- 007, 241-AY 101, and 241-AW- 101 1o exceed that volums pencent geitlad
sobids imit The excapion 15 lank 241-AM- 196 which does B coplam enough solida vo eocesd
thyz it

Table F-5  Estmated SohidseSiudges Entranmmeni

Hatch ¥ for Wacte Maxmmum | hisumom Total
Source | Condraclors §  vohmme Crwien | emtranment | soviomned mmmg
Tanks" T&H retreved® | tabet (D) | Alowed | sludge layer ,
{12 ¥e) Be™) Ve ™)

AM-104 113 FO2 ML 17 & 0% 012 ML L 00 ML
AW-1M 4 4 JoamMl 143 511% 420 ML 032 ML
AY-101 612 a 416 ML 100 35T HI15ML 031 ML
AM-107 74 7R 368 ML 131 4 8% {17 ML 05l ML
AN-102 9 F B4 ML 162 § Ti% EII!EI\-IL: 01 bL
AM-]106 10 10 400 ML 3 §25%: 433 ML 35 ML

*[rana from the Cera ot al (19946)

F-19
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Fi.3 FROJECTED FEED BATCH ENTRAINED S0LIDS COMPOS|TEONS

The following is an enabling assumplion used Lo cstimpls the compasition of the solids
enttamed in the faed batch during retrieval and mnsfe.

*  The entraived solids have the zame composition a3 the setiled aolids {i o, shudges) in
Hie 3ource (ank,

Moo alk of he of ihe: powrce ek have: had solids characietization complmed. The cumently
availoblc golids data wers collected For, although not pobtished in, Shelion { 15%96) and the Cerm
&1 &, {1996}, and sre shoon in Tables F-6 and F-7,

Tabie F-6, Projecied Feed Baichk Encaned Salids Compositions for Contrecior |
(Tank 241-AP-102),
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Tabk F-7. Projected Feed Batch Envtined Solids Compusltons For Contrastor 2
(Tank 241-AP-1{4).
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Fi.4 PROJECTED COMEBINED FEED BATCH COMPOSITIONS

The followlag snatding assumoiions were used in calculaimg, the [eed hatch comprsitions
&5 2 sum of the propecind supemnatant end enireinsd solids compositions,

v The medilied Baquesi for Propossl (RFP) feed envelope eniteria sefer to the mial
compositicn of the feed brich incloding the eniraned solids.

+  The mtio of the sotual salidks valume to total volume in the saithed golids layer is
asgmetd Lo be 50 pereenL

r  The valume of the supamatmi displaced by solids is pegligibie.

»  Where o solids eornposition dile # aviulsble, die solid: commpogition i assianed 1
have no effect on the feed batch composistion,

The composilions (in 3 or Bg/L) For the supermatant aod the eatraimed solids ware
combincd to cabrulse the total Reed batch compusitions (C,7}. These were calculaied with the
ik wimy equdlion:

T L

A T Equ 3

whera:
CE = Towl coneeniration of camponent i im the combined supematant and sniained
sofids phases (M or Bg/L}

CFm  Coocentoation of comgonent | in the entrained solids phase (A or BgL)
B; = Ratioof siled solids layver volume wo the wial feed bateh wolf

Rox % FRano of the sl solics vnlume t rotal wolume in the sstiled solids layer
[petcent),

“Tables F-8 thirough F-13 show (he projected (ocal feed batch compositions for Cortraciors |
ol 2 For the 2ero, two, and five percent setiled solids cases.
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Table F=§ Fropecicd Feod Batch Combiped Composition: 0 Pencant Settled Solids, Contractor |
{Tank 241-AP-102)

mﬁﬁﬁmmmuﬂ@

e N N A o N T T

Ay a0 [y =ar frask-u | 4 -
L CL LY Coa(F 3 Al =4I
el | 1 | e |
Tl =l | W =T | T
(v = e IrT Xy Y
Wl [ ol =l [ 1
| ey« | T | R
Rl | e | =i | T =ik
LRl | 0 gl L |
Tk el | dhirinsls | ¢ 1o il | 4l
Sl | S 0 | Lalel e | v — Rl
S =l Nl il | il | 1T
k= | 0y = |1 Y- | n TP -
ol e 2o ] il e f il
il = |l i | -0
ol el o a0 el it | el i
i vt | i | | v
| e | SE 4 | 4 TR =] | 1l =
el i | 1 e | Pt TR | il ot | 7 e | 0 T | 1l e
o ETL N | i L i | 4 i | DL i (SR | S | el = |
Ja ok vir | 7 3ol =y v = | vail a0 | dkeay | ek bk i
Eaay_n u-—nhﬁm LG s 1L 5 D] o P |
N i | kit e | e | i | 1 THL e | T | e | iy
L T | o S ek | LU el | U Y | el e DR T
1200 o e o oy ] a2 | L P | WO
EE_IE SRR BRI PR R LR

Pl =g | maTe = | el v | a3 0w |0 Al e ] e |

a0 | o winf [T AN R | T R i | 00K ek |3 il ] el i | g
] o 7 il |4 v ems | Lol v | iy g g | L e | L o
FILT B | T a0 | b LN e TRl ] OO ol | R e 3l | Pl

Lot Do Do s |7 g o

E-14



HNF-SD-TWR-AGA-(01

Reviswan |
Table P Projecied Foed Batch Comiuned Compesitwons (¢ Percent Seitked Salwis, Contractor 2
{Tank 241-AP-104)
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Table F-11 Propecied Fest Batch Combined Compomtons 2 Parcend Seited Soluds,
Coutracior ¥ (Tank 141 -AP-4{4}
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TablxF-12. Frojeciad Fesd Batch Combined Compositions 5 Fercent Semtbed Solids,
Contastor 1 (Tank 241-AP-202].
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Table F-13 Propcied Feed Satch Combaned Cotnfosiions § Percent Setthed Saleds,
Contrackor 2 {Tamk 241-AP- 104)
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FILL5 FRONECTED FEED BATCH RATIOS
Since the feed cnvelope lists the conceniralion linits x5 ros of the componeil

concentration to the sodiym copeemruion. The component concenirstions were converted
aochizm ratics (R ) with the fellowang equation:

.
P Eqn 6
. c.
when::
E, = Sodivm Ratio: Ratio of the componend i concentration to the sadivm concenbatlon
(ks J /riokes Ha o By r ¢ males Naj

Cp. =  Total copcomration of sodivm in the combined supernaiant and entrainesd aolids
phascs (ML
Tatles F-14 dirpugh F- 19 show ihe projecied iotal feed baich sodium ratnrs for

Contractors ] and ¥ for the: zero, hwo, and fve perceal sepdod solids casez. The valus listed For
sodivm b the soditem concenradion n mokesd.,
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Tebke E-14 Projected Foed Bach Sodim Katos ¢ Percent Seriled Solds, Contractor |
(Tank 21-AP-H0D)
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Tehle F-15  Fryected Fred Bach Sodwm Rauos ¢ Percent Senled Solwds, Contractor 2
{Tank 247-AP.104)
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Tuble F-17 Propectsd Feed Baich Soduyn Ratios 3 Percent Settled Solids, Conmracior 7
{Taok 241-AF- 104}
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FL& FROJECTED FEED BATCH DENSITIES
Drensities () ar speeific gravleies (3pG) for e propecied feed batches (in grams per

railliliter) were extmated based on the supematanl compesttien.  The densites were caleulated
uzing the fllowing equation:
p=1 +n.:|:a[.m‘ + ¥[A] + c[Na]® +d[Na] + e [N ] +
Eqn 't
FINDy] = [N + AN, ~ ([OH] ‘JIGH]:I

(Agnew and Walkin 1994) where Lhe cotponents in brackets art foed bitch conceniratans
of thal eomponsat in medanty, The cocllicreins in thds equation are &8 follows:

A o= QOEE f = 0373

b= 0JIBF g = DS
Lol L ) h o= D201

d = 0109 il = 0eT

e = Q73 b= D77

The projocted fovd bateh donpitiss can be faend in Tables F-§ and F-19.
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Fi0 SAMPLING NUMBER CALCULATIONS

Fi.l WASTE VARIARILITY AND SAMPLING LOCATIONS

The witentiou of sampling 13 40 oblaw 2 381 of samples tl ae Apressniznye of te sonre
fead batch  Therafore, samples should be mkea m guch 2 way a8y t account far the CoRMSIIMNGAL
vanability beCween superoaiant phases

Lateral Varlabildy, The Imeral vanability 13 the vanaibity n the composton of sanphes
takeon ot thw same waste hexght but dyfferent [atorl |pcabons i the ok (1 ¢, 8l diffarent neers)
For supematanis the Fallowng 18 assibned

+  Dafferent phases i the sibte occor because of differmnl densibiag (essumobly snang
from chiferat compotuons)

*  Each phase has 2 smgle soumee and 12 homogeneous
+  Each phage 12 leval throughaonl the iank
From 1tus, the following 15 coneloded
«  The latetal varabiity for supematanta 15 very low (helow anabyical soror)
Thercfores, the {olloeng reqursent of sampling 15 derved
+ Al the batch samples wall be 13ken from a single nser on each Saging tank
Vertical Variahllity. Veateal vansbihty 15 the vanabiliy o the compositom of samples
taken o4 the sanve laseral locanon (e, nser) b 3 differem wasie deptha T [iguads with
Aiffecent Jenntes (spd axswmably dfferend compomiome) are added togeiher 1o s feed batch,
stratificd supemastant phases may foom mnbess here 15 adequate motsg  Foteniial sowrees of
siranfied phases cones fiodn
*  Adding 8 pew baich 1o the besl from a previous batch
«  Comning wastes fom differen source tanks
«  Saquerdusdly removing ciiferent phases of waste from a sugle smmoe tank

«  Adding chetrcals 1 adjusi & Fead batch compasitiog

F-1%
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Bectuse it iz quite pwdbable tint stiratified supernatams will appear withow pdequals
mismg vertheal varinbility is considened to be e most probabde sowree of sample varkabilicy
Therefore, the fdlowing reqoirement is derived:

1 Samples will be takon 1 seveal Hiferent heights in the waste.

Fi.l1 ESTIMATED SAMIFLING AND ANALYSIS YARIABILITY

[o caleulating the oumber 0 samiples requined to validate dist a feed balch reets the feed
envelope crilerin, an estimate of the anelyticsl emor and sampling varability is needed. The
cakulstions in this sudy nse melabive sigodard devdation (RSD) values that combipe the
apalyiical error and gampling varisbilitizs. Theye REDy wors detcrmined fram the mean
concentration, the variatice of the msan, &d the runtber of sampls locations reported in prétvaous
sampling and analysix reports for supemaiant characterizaiion (Simpson 19%9%4a, Welksh 1994a,
Simpson 1 594b, Welsh 1994k} These vahees are applicable 10 the supernaiant. When solids are
Adcled to the: feed balch campositan, the fallawing 15 assimied:

+  The RET vahuzeg Tor the sopernatants are valid for the toal feed bath composition,
which inclades the composition of oimingd sclids (e, shxdges).

The R5Ds were cakculated eith the folloowing egquation:

rED, - -r::[_f—:-—: LY Eqn#

>,

where:
R5D, = Relative standard deviation for the concentration of tompodeni § (percenr)

Varf ) = Ve of the mexn concentraion of compone £ (A ar B )
| = Humber of sampls locatons
F = Mean comeentratlon of compenent ¢ (M or Bl

The B30 velues weed represent bwad differen scerarios in te siaging lanks, "well-mixed”
amd "not-mixed,” cnd s shown i Tabke F-2
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Table F-20. Redalive Standard Deviations.
[Tomponent | Wel—Wled Scenano | Not— nar

% HFE_D F% RASD
em [ =] Trom [
RSD (%)  ASD (%) RS0 (%) RSD (%) |
5.0 LX) 10.6& 14278
23 22.04 43.88 4448
10.50 1025 20,00 21.68
558 708 7.38 1115
1.4 4.08 101 1312
2820 2809 ey - 2342
£.3%0 &80 1505 17AT

&80 4,43 b= 11.04
10.00 1025 2000 2188
207 . B.38 o
3.00 3.7 B.A3 1218
FRTY a5 15,24 1827
10.00 1025 17.50 1939
6.8 Fi) 2295 2343
£ 507 2418 o558
&1 51 15.00 17a7
7.7 BL0s #.H 4254
6.66 8.10 1409 1718
549 584 1062 1ame
7.00 7.8 242 2585
2.00 3. 250 BT3
.86 4 47 1004 15.06
8.10 X7 1344 1563

p.80 4. 1239 1485
5.10 5.58 886 1278
700 1 2000 e

1000 1035 2000 2168
1000 1025 1223 148
000 10251 2000 2168
0Wo0 1025|2000 B8
3938 1852]  a410  #a89

F-30
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The “tet-mixed™ scenaic: assunes that e siaging Loks are oot upgmded with an aotive
riding systeo, Tnthis soaton it is possibbe for etealifled layers of Liqusds haviog diffrent
densities and chemical concentragons (0 exist inthe ank, For 1hiz scenario, the compotent RS0
valups ured were toae values detzrmined Jor the sampling and anabysie of tank 241-AP-103
{Simpson 1954k and Welsh 199db). This wnk vwas determined to bave bwo or more Layees in dw
supernmian phast and #s RS0 values give a good indication of ¢xpecied vaniabilitics for
unmixad tanks,

The “svell-tuxed" scentrin sssines the slagmg lanks ae uperaded with sl ve mixing
sysems capable of miking stravibed liguid Jeyers inta & honungenous mixtore, For this scenario,
the RAT values wsed were thage valucs determined for the sampling and anslysis of mnk
241-AP-12 Simpson 1994 ad Welsh 19504n). This ank was debermined o have a
homogenéous superrarant phase and s RSD valuss give a good indication ol e expected
vatiabilities for well-mixed tanks,

Because: the foed envelopes are based it component conesnibrations ratiod to the sodium

cemoentraliond, the cotnponent REDs are converted W component ratio relative standard
deviziions (RRSDY using the following equalion:

3 ] [pef

RED! = Reludive stavdard devision of the componeni ¢ copesnitation for the x scenao.

L3

Equd

RASD' - [

RRZDF = Ratic of the componcnt | 1o sodium concepmtion REDs.
x = Fither the “not-mised™ of “well-mined” 10enari,

These valwss o ghown o Tabde F-20 for both the “welbrused™ amd “nod-tnixed™

Using the fallowing equation, component sandard devidlions (0,) were calculaied for eh
pet of balsh, ¢ontrastor, ouiking scenara (well-mixad or oot-mixed), and volume of s=ttled solids.

g HESD/ Equ 10
! ' L]

where:
R, = Sodium Ratio: Rate of the compone i § conceniration to the sodium concanbrmation
(rakex [ imoles MNa or Bg r/ moles Ma)

F-3
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The feed envelope crilenia for sodiuin is 2 concentration rather than a mbo, 50 4y sevdand
deviation for sodium i= calcubured orith the following equation:

, 5Dy, Equ IL
e ST

where:
o, = Standerd devistion in the sampling and analysis for sodivm (M)

Cy =  Concantration of sodium ()

B5Dy,' = Relaive gandazd deviation of the sadinum concentration for the x stenatio
{percent)

Thwe suandavd devistion Tor each Gansuranic rdiomaclide (1) can be caleolaled with the
Tollewing aqeation:

asn’
e = & —_—r Em 12
102
where;
C, = Concenimwtion ol rbeewranic osdionuclide @ (BafL}

REDY = Relative smndard devistion of 1be ranguranic radignuclide r for Lhe x scenario
(pereent

a, = Stndud devinlion in the samplimg and analysis for sediem ().
The fzed envelopes limil the total amount of transwranics rather than each ranswanic

radivmoclide individually. The standard devistion af the combimed ITENMITENIC cOMPoFi1ion
(O] 18 caboulsted with the following equeion:

L1 - R - ;El - Lﬂ;’]:i Eqn13
TRU ™y {‘:r.lr.rr 100

where:
Ry = Ratio of ihe TRU concendration to dee sodium conceotration (Bg TRU mole Ma)

g, = Standard devislion m the sarnpling and abalysis for the ransuranic radionuciide 1
Crap =  Total conecniration of the traptoranie radiondeides (BaL).

The calculsied standard deviations can be found in Tables F-IAF trough F-TBC in
Section 3.0 for the zexyo, two, mod Gve percent setlled solids cams,

E-32
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FL3 CONFIDENCE LEYELS

Thers are two types of etror, Type I{x) snd Type 11{F). When surgling the siaging tanky,
the hypotesis is de the feed baich meets e foed =nvelope criletia An @ smor oocum: when the
feed batch i within the food pavelope limits but sampling and snalysis indicate thet it 8 ned {Le.,
fals= negative), The B avror oceuea when the feed baich i not within the fead snvelope limits b
sarnpling avd anakysis indicate the it is {Le., Mkse positive). To coabling further caloulations, dhe
following i3 aammmed:

» Winety five peroeat conlidence inlervals s teeded for betb types of creor {ic., false
positive and Takee pegative) 10 validate that 3 Feed baich mumets the Fead anvelope

crilenn

The following is alec assumad:

»  The componenl sotcentrathons s namually distibued erodond the mean.

The sadinm concendration 1 evaluated againg both upper and kower imits and the two-
sided Lcrtical valos of 19395964 (which correaponds 10 a 93 percent confrdenee interval) is used
m the sedium cabeulaton Bor both értor tvpea. Becitiza all of the othey Stvmiponents ane
evalusted against conceniralion ratn mximums, & single-sided t-critical value correspoading o
tha 95 parcert confldence interval is ussd. This velus is | 644854,

Fl4 SAMPLING NUMBER

The mumiber of samplza requined © valideie o specific Feed batch (sampling mumber) for
cotpeneni f was calculated with the following aqualion.

= "1 o) T Equ 14
U wewnp H

whara
5, = Satipling ioiber for comgpionent F

1, = 1eritical valus for tee Type [ (x) amor
1y = 1eritical valos for the Type [1{P) emer

E, = Feed sovelops concenbration limdl for component /.

E-33
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This compoment sampling number is elways ropndsd o the Dgarest whole mumber,
Additionally, the catrponent samgling number i increased by one if the componant stal ratic is
equed #0 or greaer than 6.5, The componen Si6t miie i5 & measu: of the componest mie'y
provimity ko the fead envelops limil and i delermimed by the following equation:

JIE A Egn 15

a

iR

where:
SR, = Siatriio for componepd £

The sampling number for the feed batch 15 thed the lergest of the compoment sampling
rarnbers,

Toblcs P 3AR theoogh F-7BC in Scotion 5.0 ahow the sodium ritio, the &, (Sigma), the
madinum ind minimuem feed envelope crreria, abid the number of samples taquined to validale
the Tead banch fiw each component Jor the zera, two, and fve percend setted salbds cases, Inthe
top lefthand comer of these tables in an indication of the conditions the caloulatioms were
peeformed for including which conbracior (CNTR 1o CHNTR. 2], the miking soenario (well-
mixed o7 oot mived), and the percent senbd sabids (Veh Also iwdicated in the top lofthand
corner of these lablms 12 the assumed miio of aztup] solids volume 1o total volume in the satjed
salidy leyer in the staging tanks (Y] and the confidence imerval wsed {C1) The miic end sigma
values for sedium wrt i maled per hiker and thess R the Hansigutics (aadopes of Mp, Pu, and
Ab) are given in becguensls per Titer, An up or dows armow in the ¥ of Samples” column
indicalss a component that has exceeded its feed envelope limit

Tatde F-7 ihrough P-7 spmarize the number of sanples pequired for each fesd baich
validatian for Contrastors | apd 2 for the z2m, one, tw, theee, foar, and frve pertent seitled

wnfils canes

b-H
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Tabie E-21, Sunmery of Phase I Privatization \nermediae Wasie Feed Steging Tank
Sarnples vith O Parcem Sehiled Solids.

[ Soarang I e Faoi— ke
Comnacwer | 1 | 7
Katch | Sampms

_I
hJI

-]

ggﬂlhi'\lﬁ '«15'
ﬂ‘tl'l-h*-l!-ql

o
-t
RN R NN p R NSy |

io®
11t
2 _
(B —Toul 7

ok 143

WA

glhmHM;EMHuuuu

o,
d

* Mo solids data spvadsbie for thoss batohss,

® N solids dat avaians for Crir 2's Bieh 12,

¢ Asmamied thist aach fosd Datch cumarrly i the faad
staging pian that would fai, is epiacad by a
baizh that meaty the srvmions. Assume 3
Eamplaz for sach new fead hatch,
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Table F-22. Sommary of Phase | Privalization Inicrmediats Waste Feed Siaging
Tank Samplas with | Pecent Scttled Solids

[ acenano ] Wwal-Moed | Rot- e ]
Conbacior 1 a2 1 3
Eaxch T [T
¥ | 3 ¥ T
o B 5 47 a4
an 3 3 7 7
4 3 3 4 4
E* 3 a [ 6
& Failud | Fuilnd | Failed | Fallsd
¥ 20 0 -~ 5
B 20 20 Bs 85
8 a 3 10 10
10 a a 4 a
1m°* a 3 5 4
120 Failag 2| Failad [l

SuD—JToial, 75 T2 28 o

" Mo molicks deta wvailable for thems batches.

® Na calids dirkk availsiie for Crir 25 Bach, 12,

€ Aspumied st aach feed Batch Sumently i dhe leed
siaging pian that woold 1ad, & repdeced by a
badeh thist rrowtd the envelope. Aasume 3
sarpslex for mach new feed bateh.
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Table F-23 Summary of Fhese 1 Pnvaieshon Dnismsediate Wasts Fesd Siagine
Tank Samples sath 2 Pereent Setibed Solud=

%»:;g‘ Yoeil— Mnadl =

1 1 =2 I -
Batch Sampiea §lrnph|
1" ] ] ki ¥
2t ) 5 47 2]
33 3 3 T 7
‘" 3 a 4+ 4
£+ 3 a 5 5
E Falled | Falled | Failed | Failed
7 21 4| 142 108
L] 21 -3 | 102 102
8 4 - 140 10
10 1 3 4 4
1" a3 3 3 4
12 Faites 3| Fuilgd 4

Sub—Tomr Tﬁ T ﬁﬁ ]
E 151

* Mo solicls data svadable for thess batehes,

E o golids date emitable for Cnir 2's Ratch 12

£ Assumad thst sach faed bach cumently in the fesd
sming plan tut woulkd il 5 roplecsd by o
btch it peeds e envelkope, Asgume 3
SOrnprs fOF Sach new fess Batch
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Tablke F-24. Swmmary of Phase | Privatization Intcrmediste Waste Foed Saging
Tonk Stvphes with § Pepetnt Setled Saluds,

[ Scanaro | WeR- e Fct—Moowd ]
Cormmetor 15m| z 1s [ 2 ]
plea EmCies

T 3 3 T 7

2" 2 -3 a7 34

z* 3 3 7 7

4" 3 a 4 4

5" 3 3 5 5

& Falled | Fallad | Failed | Failod

7 22 22| 10| 10

8 22 22| 19| 110

& 3 3 2 g

0" 3 a 4 4

1 L 8 5 2

12° Fallad 3| Fallad 4

—Toia i 76| mi4] a0l
Tomwr 155 g5

¥ no solids data available for these Baiches,

B Mo Bolids cuta syaliable for Grir 5's Batch 12

E Atwurned thst saach fead bateh curmwndly In the fesd
taging plen that would fail, is replaced by u
baich that masts the amolops. Arsume 3
BRI b wach new 1sed batch,
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Table F-25. Swmmary of Phase | Privatizaion Intcrmediate Waste Fetd Suging
Tonk Samples with 4 Pareent Settled Saolide

Seenwrio Wﬂl—Iﬁmﬁ ﬁﬁﬁ__ Mied |

Comramior 1 2 1 2
Batch g Bampkes
14 3 T 7
2" B H] 47 34
3 3 3 » ¥
4" 3 a 4+ L)
| 3 a 5 B
8 Failed | Felied | Falled | Falled
T 24 24 118 118
8 24/ 2al T1IB| 118
M 3 3 ™ 9
ne k| 3 4 a4
" ] ) -1 L)

o ) W ] W

~Tom o) T 37
TomE 163 ET

¥ Mo solids cets svaisbls for thees batches.

® No solds data avadable 1or Cntr 2°s Batch 12

 Assurned thet sach fesd batch curmenty in the feed
&gy plan that would fal ix replaosd by a
batch that meety the seveiope, Assume 3
sampies for aach new feed baieh,
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Tabie F-36, Suminaty of Phase | Privaization Iotenvedale Wasle Fesd Staging
Tank Sanrphes with § Percanl Settlad Solids.

Ecanaio WFFW
C ontracior 1 1 E
Bach | Semcies B |
¥ ] ] 7 T
" [ 5 47 4
3 3 k] ¥ T
q4 3 3 4 4
EY a a 5 5
B Failed | Fallsad | Falled | Fallad
7 P& 2 128 124
] 26 26 128 128
8 #+ 4 -] &
0" a a L) L |
1 ] 3 5 4
52t Falled 3| Failed 4
Sub—Tok ] a5 1
ToiaF 1T REY

* No solics dets svadnbls for thess batcies,

B Mo solfids data svaliebie for Cow 2's Barch 12,

E Ansthned thal sach feid Bileh comirdy inthe feed
TEging phn that would el B mpsed by a
batch that mests: the snvelons. Asgame 3
sampbas for sach new lead Bach,
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FAL EFFECTS OF S0LIDS ON THE SAMPLING NUMBEER

Fi.1 EFFECTS OF S0LIDS ENTRAINMENT

Toable F-27 shows the effiect solids sxirainment ag on fhe sampling ruber for the cases of
22ro 16 $ix percent setiled solids, The “Taial Samples™ column lists the Latal (*life-yele™
nuher of samphes required for Phase [ This includes the samples $v all baelve batches for
buth coniractors. The right column lists the cumenily plansed Feed batches Bated in Certa o
al. (1995) that will not meet the modified BFF feed envelopes (e, falled baiches) if the
spaifocad amemt of solids'shudges am ontrained. 1n caloulsting the ttal sanples, it is assumed
that the potentisl of these failed babehes would be antisipated ant Certa et al. (1396) wonld be
revised W eplace them with batches that meet tdw 2ed envelope criteta and only quire thee
samples for validstion.

Tabla F-37. Sampling Number and the Efects of Bnmined Solids.

. Baiches Fxcepding Fred Envelope Criteria
Pmm Setiled Sclids | Total Sanmlm Co 1 | - 5
Well Mixed Seetintio
0% L34
1% 147 1216 &
2% 151 116 &
3% 135 1.6 &
4% 163 12,6 &
i 173 L b
6% 183 1.6 & ]
) Mol Mixed Sccoarie )

k% 457
184 557 126 &
awg SRS 114 &
% a5 126 3
4% 67 116 &
5% 687 12,8 L & |
G % 40 124 . &

Solids dats was enly wvaileble for Batchas &, 7, 8, & %, and Conwacior 1's Batch 12,
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FA.2 EFFECTS OF THE TRANSURANHK LIMIT

Tablz F-2 Leta the wal (ife-zycle) mumber of sannghes thar would be requmed i the Feed
Ermvebope C TRU b was moreased for miid entraanment scenanog between Zaro and 5 percent

“The current TRLT ol 5 3,000,004 Becguerels for TEU per mode of spdiomn. Fignoes F-29 and
F-30 show the pancent redustion in ihe samgling number &t & Funclon of the peres mierease in
the Feed Emvebope © TR Limit for G well-mued and noG-mixed scenanos, respecinely

Tabk: F-2% Samgling Mumber a2 & Foncuon of the Transurank: Lamn with Respeci to
Mucmg Scenang ind Percenl Setiled Saludz
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Figure F-25. Sampling Number Feduction wersus Tranuranic Lijmil [ncreae:
Well-Mixed Scenario,

e
Pervenl Increass inthe TR Limk

—— ¥ Solids  —p— 1% Solids  _p— 2% Sollds
—a= 3% Scllds  —y— 4% Sclida  —o . 5% Sclide

-

4 % H A £ ¢
paznbey REERS 2 SqEay] O GO
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Figure F-30. Sampling Mumber Reduction versus Transwranic Limil Incnease:
Mot Minead Scenario.

W
Fercent Inacare in the TR Liokt

»
—a— 0% Solids -4 1% Sollds . 2% Solids

:
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pammbsy s |dumg o @A B ERPT
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F4.% SANFLE AND ANALYSIS REQUIREMENTS AN COSTS

Fi.1 AMALNMTICAL REQUIREMENTS

Ananalysis of the staging tenk samples will be nosdind For each of the anslyics and
rchapuchdes ligted in the feed snvalope crters Table F211 Dot the analytcal mathad and
proced ure numbers for 1k reqoued aoabyns

F4.2 SAMFLE $1ZE REGUTREMENTS

Tobke F-31 abo hns the volumse of sainple required for stalyss When rexzived, the bulk
samples ave wsted for severel phymical chacactenstics  The bulk samgle 15 then sepavaned il
Tvquid and sofwds fractions which are tosted separately T samp e volurme reqmred for tee bulk
and laqued frmchion testa 15 20 ml mchiding duphcat anslyns 10 e setthed sobds ars at or
below Bve volome persenl, 2 sample volame of 100 o L mL may be required (o ensure enaligh
voluls are separated ol to perfemm te roquored analyma  Also, sample volumes smaller that 100
may be too small to obian 5 represéntalive percent sitted sobdi trasiredel

F431 SAMPLE ANALYEIS COST ESTIMATES

The coel for sannpde analyss has been ==parsied imto 1] the ot for Iqud fraction
analysis, which mclodes the tests on the tulk samples, and (2] the: cogt for the mhds. fracions
analyns These cosie slop wclude the costa ol dupbears anatysiz The cosd for hquid Fassbon
analva 15 34000 per scampde  The cost for the golwds racuon analyss 13 54, 300 per sample I
samphes are taken with & core sampher, thers B an adduionsl $1,000 per sample for azzesasd for
axirinn of the sample from tha core sumpler (Race 1996}

F-15
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Table F-31. Ttermediat: Waste Foed Staging Syswem Fecd Batch Sample
Analysis Requiremenis. (Sheet 1067)
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Table F-31, Inersasdiate Waste Feed Stoging Sysicm Feed Bach Sampl:
Analysis Requirements. {Sheet 2 ol 3)
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Table F-31 Intermedsate Waste Fead Staging Sysiem Feed Baxch Sample
Analysis Requirensents  {Sheei 3 of 3)

A ety T porpoh we g kg pleriah, wevaphi!
* paoaaoh, EMpcnphe, DUP-Splrats, BPICWSCLap ke B0 matm: spds duplcats,
ME-anaybos! batzh, PE-powanson bk, Fibonol epplcatie. onemeine

© Dt bkors i B cumlacits & hcquot Hskan et fh batk namph

O Estaruptmll otmuaratana fom

* saraume ik sampis

F Frvn bulkt imrphy i inpithin

* Froans Igued- B st ety

* From P or 1€ uamn, wate, or wcit digerichs

" Etenr wnsk| sbiutrors o matis ipors wal e ek fern sgkaaiie)

* Traar o Sre rcey B Ui i phicon of i 8 il S ALUEY. Srrreciad R Mty
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F5.0 TABRLES

This seclion conlaing the tables uzed to calcukals the minimum pomber of samples required
o validase that the feed batches moet the feed envelnpes.
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M1z,

Tahle F-32  Sample Number Caleulsbions fw  Contractor 1, Well

3 Percant Scfled Solxds  (Sheet | of 3)
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{t Percent Setiled Solids  (Sheet 2 0f 1)

Table F-32 Sample Humber Cakulabions for  Contractor |, Well-Mined,
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Table F-32 Sample Number Calculsions for  Contractor 1, Well-Mixed,
O Percent Setlled Solwls (Sheet 3 of 3)
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Table F-33  Samuple Hurnber Calculaions fw  Coatnictar |, Not-bMixed,
O Percent Senled Soltds  (Sheet 1.af 3}
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Tabbe F-13 Saraple Mumber Calpytavons for  Contractor 1. Met-blixed,

HWE-S0-TWH-A0A-(01
0 Pereent Senbed Solde  {Shest 2 of 1)

<Y WeYer -yt i

WL Mg Il M| W HE ¥ LA

L bl Lo L 1t 1 =ME NeMEL I Rt Eea i
- -3 KA. H-pad] | Ml MR DT w30 win i
M-I - =t -] 1 Bebin g [-NEL N-RAL Ay iy
Sqlﬂ.._ l.-_#w b L T e LR e TR e o Lo 31
30 o Y B~ [aisl P o1 - 1 ]

C®Y R Bt | w

.....

SN CANRNY S uwat I AR el
W PR i duws W WX ET 4 'y
iR LW WM R L e Y

T
e DL eI

uﬁ’:‘}‘tELH‘ JFHH#

1 f BRI AN ReSen | P @e30E IR D4l X eMIE R WIOFT M
“ l_..w-.“ WL WRE T ML AN ML I EHE Y BHRME MHEEI] N ke el SR
(W 11 113 » )

o ¥ % % ¥ Fr H B L ¥ ¥
O Rl e T M- O L] MBI PR DG E i DR dEe 3
£ E-n WAL M-BRY 3 DL WP W-Bmy £ -y m—jaci prin i £ THFHME Meime ey
I M-IME - D T oMY RS -3 Foob-E PR PP € h-FE D D M-
P02 1-BME] f h RN ey Rt 5 0N i ekl T ueIned M-3IM T eI
¥ eIl O WA B e O L] 4 DBkl B Deeder| 2 SO WM E TedN ) '
7 E-pmy m=lil =201 F -ped bkuay m-Pmp £ -y O—Emkd -l 4 e et e S mE
I A-3ud a-RuED Sedmpr] & DWW DRRUED Nk | 2 - MG -] ¢ M-3ME H-MELE X3 .
O L o Rl ] € 1L TR bk € si-hkKE DS d - B orh-hee T ko Bk e
¥ Ch=EL M-OIT - 4 el W WeB ¥ D= E =T e F o DR-IRTL M- M-ANT ]
L e LR ] 2 HeT E-SNT M0k F oW H-AMt B-MEE] 2 eI M- -3 il
[ O3t W0-CE | T b-MbE -y Wl P o-dme SRy weahi] P ooiedmod mp-deiE deRize il
E D L) e [0 [l taw [ e ELF € o 1] an iy
& M- M- R ] e BeDrr Be3OT| f KO- O30 MeSrl] 2 M0E TeaPD N3 Pl
E Wy R ORI 4 M MRl BJERE] iR DI Mgl 2 -3 DN T O-3ME 2
P I T ] £ i) AT g MR o) o-Jil o] & g M- R33N riH
M-k ey | 0 DI NI REIRT| T DR WINT eI T DM AN AR L]
& Bl NN M-rr | 2 oM My o] B O N-Imk m-3et G-I T D-30wE -kl i3 0] SSHD
B Dl ap-lid meat] 7 I ML WeREC] T - IR -] 2 i WeIN) weEE e
E M-l eIl O~ I RN M-S D3N FOoD-er M-It -] I -0 M-XRE Hedw] M)
£ Wi - bR B ppmil B=Did WA vl EINT Wi P e-Dm0r - W3l ol

i . -3 13- 1 M=) b P33 [T I I = T LF =11 ROy

F-54


http://oj.fl
http://Qu.IitjZZ0.3OPM

HNFSD-TWE-AGA-MT

Reviaom |

Table F-33 Sample Number Calculations for  Conmractor 1, Mot-Mixed,

e 'l'l_.n _'lm.___l-.
3L -l G-
T3 e i
RT!- ll’.- .‘l.w!i

L1 ] Lt G

ﬂFﬂmentSeﬂIF:i_lSnIbds {Sheet 3 of 5}

P DL T E PN T L

SR T b

WA wrW ) W
MeIm L SR W
* i

Ela T

M-y L=3M1
0360 1 eB-BA OO—THarT
u-jind jEedEC LALRE
i3t M-k LSy
Tz MRt Hedmr
13T Bh-RE O
A ERE F-3E
[Lg o IF TR S

3L M- b RN
il = T1)

w0 A
e L T T
WM A-EE R-dk
3 -y e
Lot RN LTI ot
ke M- e
M-y pi=Omr kW
MO0 M- E-TiE

£ AHMEE Mribl orriete
i E ] WECT eI

—i e

=344 Ch-IREk B-Ribe
Er ¥ -MES DA b
Rl gk L o TR Y
=308 MR -
=MOT DI W-RLRY
el L.

=HE L A-NEt W-EEE
o b MBI DA

Wt AR M-I
Wi -k ty-g
R R-arUN ik-pkkr
[ ot T =)
RS R G-
=IO ML I
DA DM M-
HelRL =3 B3R
LN a - - "

¥ ¥
8
¥
.
¥
¥

EHME R
aoHP £ DDk
I

Lt il ] [}

DT
W]

T ey Kl kel
F oMoy ke Beaami

IR AR

=PI B-INE WATE L
E-WE G-IREL -
M M- T e
-k E-lmr AT
- -l w-dm
[ S ] e
Fy=3mir we-hil i HeAWE
AB=3E WM HedH 4
el -l oLk
e me-lks =30
- M- t..ul..
[ 1]

-l E-INE _.. uE.
(Lt L T T T
LR TR T BT
-l m-Skid WA
TR e LI | 2]
o300 M-I W31
R e T

MW W1

eIl ey B3
p-kme G- Sy
-G 3T A
1i=sg I-2ex R AN E
TR =l -
L TR o T o T )
WAL HINT WRird
Wp-dME DT -IL
il O-Hyl Sl

=il B=EI0
M- M-I M-erh
[k LN T
Ch—0r DI-IT L WL
o T o P ]
=3 b

=3I =-IR N

£
&
£
[
-
&
¥
:
m Ll LN TN ]
[ ]
&
[
a
£
&
Ed
]
]

IRl

4

.

TR T

50 Bt

F-53%



HHF-SD-T'WR-AGA-001

Revision |

Baaniple Mumber Caleulstions for  Conlracior 2, Well-Muxed,
0 Perceni Setiled Sclwds  (Sheet | of 2)

Tade F-24

B W N Bt Rt fa ok W Bl

m TR “J#I TS

[
b e L
MWrimi pIy MY

— LS

-3 -l W-ami
WeMNE M-3R oA
[EL L o TR o]
-GA B D
[ T T
M M-I SR
=ik P WY
H-3NT G0 M-RAY
o-dtL =300 M-
et L T T o T]])
orbNE J1=HAE M-

bk D -JaFE -
A3k Wy Wi
-3k A-AN I N

U

a LR LT ET U LT T

- .w... = T{T] I ] T S -

M kL L
el p Bl L 1L

—— R

M- B T
- NI WeANT
[P e e
19300 DTt -TMT
R I DR-ATE
i H=IHL =T

gl P I Sy TT  ]
a1y b=kt =T
- 1] “I.-.-.-. L -1

L]

M=) HeiWE -3
=31 S-jL¥F L-IEXT
o=y Ml i
DM M-I -ER
el Ll -1 o ]
AW A3l -]
mi- T - i el
o T F L _..

! HEMAN Eh N NSENMAE N R

LoE N _Er-T . 5 1]
WHIN L SHIET D

—-E R

iprpitiy -l IRC
-IME P-IME Bk
o LI o TTNT o ]T
e I T T
- r-JILE D
-3 F B DAl
e o-RL —lTT
BT E S=1mE =1L
i L b-JhrE e ik
el L TN o )

M) B-INE b
=3 M-I Wi
G- EIRT -1
- a-iwmi Wik
W-O0FF W=IMT E-1NT
Ll it oL o L]
[ i ik iad UL

MY AT AL
BN | JOHBACE EHJORE
Ld

el T L
[ ST e T R P
e S - InE
- Sk e G- I-HAT
DBt é H-Har -1
I 4 MR Ml
E-hajy -y B-lak
=R O P i
- e M-I
R -9 A-JWE
OA-ANE M -JHe . BN E
11 1) "
Lol ]

i IR E N

-mr m-dxe M-
M GOEF M=HRT Bk

-l -k BNl

g,
fo.

H
s HE e My P By Ry o W R B B

S iy e sy
L A iy ) ) g

I. kﬁ‘a?ﬁﬁiﬁ,

i-
.!._'

F-i8



HMF-ED-TWR-AGA-BOI

Revisron |

Table F-34  Sample Number Calsalatons for  Contragtor 2, Well-Mixed,
0 Percent Scitled Sohids  (Sheet 2 663}

e

-l =M
MG W=
-1k W=
FMEl

o LW
Iq..]nn.l ]

I D I e
’"’_. WD WL

- o-IEr Il
3 b-Telr Pl
-t MR N
(L LI o Ll ot 1]
TN T o3 B-lwi
-0 WL W3NG
-t v ary b-gaea
e =T R P
Rl D-Tm Wl
R I M
CO=SEC iR T WD
[ L] E 1] [ 1]

M-k w-Ma T WA
Ll et LN o 1]
- T -
) WA T
- 1R =3 R
e a-NokE o
BTk iyl Dé=3gr|
=00 i -lbkh —Tnima

P T T T T Ay o

v EEE Pl b NN RN RN AN e R

H-HEL -3 B
o L 1

L. L. H 1
it EE ]
—- .

it e T T
WML L !H.!.-.

L1
- Ch-ITE 1P
WML M-Ik WO
lo-B e T LO=3M 0

=3 Pt 1a-Jemi
T-BME OO0-Iv -Javya
Wi | @=IKKT W3 B

C=DME P 3T
e "o F L]

L TR T T
el -k oAk
KR w-XE W
O3 -y O E
oo-Dikd G-l -
=3 W-JiLI BO-SACE
meOE n-ien OOl b
=L W =ITE

Lo

— R -

.: i Py gl P o oy oy el Byl By P PR by Py B B R e P
]

WL
Euu:a B-HIE Dh-1lrw
-l ik -3l

il s eleal (L oFT. (%
n'l!l -‘w!__ !nuﬂ..
LI

IHI.._.-..!

(I A
P -

i RS
il e
g R

—rwewr e ]

- retirett e
e L e E osank

T3l CC-ME - R
- W ey
- K-KEE -JT
e =G I
e OpeEAT PR
[ e T ST
g WOeTHA PR T

L% Bl wu na mw by e bw o ke b ot b e e

v bl

AR WL M0
BHE 4 R EE MR
Lad 1 it L LET

T TR = IR
AW eI
-t e -

MDA D3 L iR-ME

P Y 3N b AR

L LA ol T o T

DU E ORI b
PO-FOHE e M- TH0
gl 1 g - R
L LTI O TR o

[ ad - TR o - LR T

I-dme @R DA
He3Wi M-MGE W3 Y
i ey -l
AR W 002
-l e Ja-SCE T
Il ph-uC1 T
=W G-k D3

mdriy

L

g

i
PEEy

kg

¥ Baid

-B'h:.-f

F.37



HHF-5D-TWH-AGA-00

Rewizion 1

Table F-34  Sample Mumber Calculations for  Contmacior 2, Well-hMpged,
0 Percenl Setilesd Soludz  (Sheet 3 of 3)

By Pe-am )y g
[ - [ TF

T I
= o

)] L2

'

T EaE g [ T
T MY M
T Wi W T
— it i de HEd51]
il D3 -
Io-Jerd W-IWT D3
Lt LB o)
M DI T
b [T e
W WA 3
-3k O—Hkl WweIhy
-G Bk D
Ch=3E AT i-RAET
Ll et LI o 1 1]

bttt Lo LA o )
[t TR T+
=01 M7l o-pal)
Rl WML MW
s W3 N
Ll it L
bl e d A T T 1)

; RSP APIP WR STYE SR Y
¥
"
3
[
~
H
]

: LR LRI T TN AR T RE BT R .|

B BHIME BRI
-l 2 !.-“-. N e

3T W D3l
gt e ot o T T
[ eE T o T T T
[Pl 1 L)
M1 A-IWT M-I
e TR S ST
Loat LI o T PR oF
L1 1) Wy

f ar - TR T
Hi-ROokL vl ) EeRat e
=k p-litd B-imit

=30k IR g
R-Jaby W-Joe RRR
VO=IEEE M-I D3R
il BT T K%

TN LY A Y O T WA
5 ik}

[
2

™ N o P B B ey N e

¥ TR

e ik b RECHIT § O
et L AT T

—H e R

Wl B -

iy LR O
-k de-Jmcn gk
TR T
O-ZH M- AL
R e - €
I D= TR MM
LT -

[T i T TN
laad LI o TR o T3]
=) B=3E Wi

T BF._ K% &F |
L . =

| 1
| I

Wi QW i+ Y £
MEROCE DM S0
e
Rl SHIRE e
ey e i
ekl BB =k
WML W-EE G-I
- by AN
M- DL L
M DML -
M W1 AT
it e Lo B
I iy S
L DINE WM
-y D-IET e
-dME MM IR
e M e
T TR T
F=D ) - G-I
e T LR T

By -l - jdem
- LE=ITrE IR
L I B354 T K .

¥ _ HOohENrEnENrhrsranhne Nird

- =30 I =300 )

1) e
MR VT Ry,
TR A o ey

PITI i

£

|
Eits

1hit,

-
% T
a4

F-38



Revisgn |

HNF-SD-TWR-AGAO0]
Tahle F-35 Sampic Number Calculatons for Contractor 2, Not-Muoed,

e SR

g1 B W30 f-RE
W=AIEn W-IrpY

{ Percent Settled Salids {Shamt 1 of 3)

ol
W o LiF'k [ [ i e T _‘n
e Ll | BT wedd T3 T SMITE REEH Ry
]
.
e Y T ¥ R T T e T B ey S
£ rrEr BMIEET MRk 4 mrIEe MPNT Wit E ey Bt NERe L T L 1|
£ opin g weriphld mrBME] 7 S A el MrREE] MR DHEIDE WEDE] T el lvul. i poby e
RS RN e et £ ) e e} L ]
[ [] o L
E IR PeTF -2 I la-ibd TF-A07 b £ i—Bakl de-1rek i-jiky ¥ oue-dohd P-TWA M-INE 3
I Bi=jht W=)LC Ll b T-IME M -] o B-dEE EE-W RN T -BGRE H-Be B3R o Mod
E i3 BRI - I i=3mr W01 bi-pal £ Ll-MEE IR sl P O-TmE EedEA ina *om
i iE-gmd BeIHE WedrEl 1 VMR Eeliar (03] 7 b D =INE] 7 S BT KT iy
I O WG D I G ad oy - f ] A DESRE B-HAT B 4 e o-MT -1 o Mol
] I Z-Jd Dl G-Ein 1 20-30i 8 b=l mpe by » =Rk b-lird oy F e=dma S-ilme H=lDrr -4
4 ¢ fEeENE M-MUT DDA b OB Ry S| W 3NE B0 3L ¢ BB o-Fad Bl et
1 F 4-3C GO W-ROEL K e-imE B30 M-dbdf I -30RE BT M-Toek] & oa-Boin mbeed BBead|imyd, Bo
I f=3d w=3Wl Me-dwa)l © O-HE =ik w-le] B @bl Sl -HRE| T oD-30EL M-I MeINE )
E M-I E-PAT WM I MRl wi=HIp d-Ric] F MR N-ID B3R I s300F B-JEE A=IMT il
[ L T F 8 FHE -l RG] B celOE De-lDL WD ¢ A-knc E-MEr N-BuNT ]
£ =M L3 i) E Au =y - i mA vig 1] L1 1] C ] L]
E o gl w-3CL M-EN) I b bmd owmelor -]l £ SRR Dedmd eIl et ] Tl
B i B E obdv-dmy o-dwn - ] T -3 Medmes pEAmE]| @ 03081 DeIDNE D IEEH a
o OM-IME WLk m-REE] b -0 Bedrtr M-ancE] T w00 B-IME b3 -0 il
E famjimn -3 M- L Ll LT T T ®  meI Me-MAT BeIRL T T MERE MR L
b N M- AR E T Cnegldd w=R0EL OBl F O-3MEF M-I DN T MY Eedlre OE-dad | lHOLD
I D= B30 U-FRE T DM E-Th ) meRal T phedikr ity -l t pe-bimy M-l w-lwi ]
E deedter Wealil M-pli)l P OE-lbir pehak wp-bit] 2 R-dmr S-lze -SR] T D300 M-IRF Ci-EE . )
I e =3 meBal t e KTED MAeE] F osee deQEE AR el m-lEE m-Pi il
1 . = - a i . . 4 . B - H I HOH

F-¥%



HMF-50-TWER-ALA-1

Revizon 1

Hot-Mared,

£

Tabic F-35 Sample Number Caleddanons for  Coptractor 2
{0 Percent Settled Sohids (Sheet 2 583}

WHE N ML A
IH!... M L

i ﬂnﬂnnnnhn.uﬂnn.ﬁﬂhhh'—l‘ﬂﬂ

TR ms

T TR
H-BEE e MO
et ol L - 1
MI0N TR-SME i
E-0T C-a0N b -
L-Jm A e
-t b-AUEEE -
L I -
TH=BE D W-HIE -
W SRE Tk
=T HHCE 3L

P A0 - 3TC
DNk m-Dh T e e
Lt B B LTI o ]

: M-nnﬁ-nhhhn—*-ﬁ;-ﬁﬂﬁﬁ

I=#R4 =3I I
L L o 1 g D
BT WMl -3

L L LI oF NV 1]
Erlyd ey -3
T3 4wl vy
L U PETT T
=ANE WD 3
Wl E=ER D
W=l =TT W
I o LI 1]
e L3 Nk
il M ML
L LI FT L o T
AL M- L 80~
-kmil Wty oK)
Lo R F LTI ]
G- r - Jird -
L LI T T
M-k - -
- . W = 11

Ll R )

1
P B R o P W o R P B P Bl oM

* L] o L]
3=3UE DA - E
H=ME Wbt =BT
B30 4 O3 Bl
=Ml Wbl B33 F

= d ST

Hay S-IRt IR
31 =30t AT
=L B=Jikt 3N
HEMY mREs meieL
Ty —Jbkl o-INT
- E-jH © 3N
=T =3 AL
=31 -1kt M-
D=l ib=jeke m=-F
[l L]
e =30 0=Bee )
=31 A=IE I-1M1
ook TN [T o] ) )
e =3t i
I B3 AT
Ll Bl L
-k =FLT =AW
[l T L LR g [T T
TS

s il B B o B P Pl Pkl B e o B W e W

SRR AT g
MDA MR M

-Hegd E-Irc it
T-IDEE NI TRY T L
L-mE T e
Ie=Tn D30 F -2
DI MM D=3 |
TN e e
-G DR WA
- - P M-I
EI=OEE  DREW kW THT

F-60



Rzviaron |

HWE-S0-TWR-AG A1
TaMe F-33 Sample Mumber Calculabongs for - Conracion 2, Mot-Mixed,
0 Pereentt Senled Soldde (Sheet 3 0r 3)

B SN bR e
z

¥ Melme v | 1
i i webwd Hiawmz] T F+H n

§ wArlEr MFRE 3XT| £ Mrdecr D3R ERIRE 1
W0 L MR rimE] £ H
Ld

MR L DI I HRT BN L K ]
I

—RL S R R R - R R

1
=y meLE I

=3l e 3-He i

1

L E Eoob-okd fx-WeEc BRick| ¢ oim-Bedy oF-Beme bk
i HeJt 8- P-3E4] I E-30AE O-Jbi baededk ] P Pe0RC OB-IREE B3NN 1 DB =300 TR-INEE
£ H-MMC Bl ji=Xd 1 ¥ 10T KT ki E u-Jokd M=l =g Forbk-hmc m-3aY p=FEa
£ W= E-dW b b=l ] T -l N3 PR ] 7 L300 M-IME BEIRE| D I MEE LETLE
F @-3WE oI -] v ek -3 SN b 2-30RT B TE D-RHE| b M-I IR 33 Y
1 S-d =it O~384] T G300 O-Jdd D-lmd] F pedsie Ob-3ok peImR| P B30 PRl Eedide <
I I-BME W= H=208] f EeMNE e Zw W] I BRRAUE GdAd Wl F M o-EEed edbrd )
2 HriE D=3 N-NE T -0 M-brtl BT L [T L Tl o ovprbme B-Eet) ediin | Ewd, 03
£ Co-difi p-Mrr beMAE] & el MeMEr E3TT| I DI M-IGET A-RET 1 el P38 B-IEE a
I wrlpid w-RA) O-TRE] I O ACNEE M-S N-BNT| I W0 R A-IRE| O E eh-daEE g-R B30 .
P OE-aNC MBI E] 5 el w-INT W-RE| § Dedd M-I DE 3R] [ Pr-lAF MR W-IKE i
i L) He & MH M ] £ o 1 e £ 1] 1) oy
I S-Sl =) AN E] T e M3 Me] T O-Fee B-ILE PR P TR (T 4
I -Gt pp=lf @3] £ -3 s G-3E] O 0N dm-TebE d-RED| & 0e-TeE o-3Ge e Gh-dRER B |
B =Sl W=LE O F oG-Sk A-IME D-Jeil T -k Sl -Gl b Gl -3NE AL P,
2 H-Jeld S b - 30l M350 ReME T O30k A-3ME H-IN 7 T3 NS TR 4
I Ordid e-MEE B-IRF] 7 300 -OC B-BHEI| I o-BalE b3 B-IEN E o Ch-MF E-MEE W-Onie]  ClOMD
I O-aMr M- H-lEa] B iy w3 m-3@ k] O § o-3me W-iER m-3I| £ ee-Janr @i sk Din i
I E-dr Gl o=ide] & Bedme M3t meadd T oo B @-3E| e Aeimi e-lae e
4 =31 A-FEE iT3E ¢ “ Hehab BRI DR £ - mebeL el T -kl =AM R T

T I : [ T Ty M pp-Jaby b3 Ii-Bad oy ily a0

E-6l



HNF-SD-TWR-AGA-0D1
Favizom 1
2 Percent Setiled Sohids {Sheat | oF 1)

Tabdz F-36  Sample Number Calculabons fpy  Contrackor 3, Welihioed,

% T i T I T T s T -
1] [ [ o Ll - 1] ]
-
-
L 1 AMMEE I MM SE T MR

o omnbmg Wiy ST | I N paor L] T B L DOHIGT MeEHd] [ e A IO ﬁ
“ M- M-I DAY H B m _ — “a —I-_ ; e
T MR D -y I ip-i D-ImE XA 7 0=l L PEAREE DD i
I - Rk Pt I NI W] A f e eI G-I 7 X W-IR BTN Y el
T e M-HE LT T AT DN LT 1 R K-l -l & ub-lme MR 2o _"oM
£ H-lmd o-HRT LeIRT| 3 kb Nedwml a7 MeSoan REL pEE] 7 AN PRI AT fam
T O-RALd G-k 20l I EdRA W-EY B-Rbed ] b bebaad welaey b-Bebd] 3 medas Wedmbhe medpw T
£ Ardd WeMHEF S-JE] ! DB R HeNTE NeEM 3 -ROLA MLl T-BEE -l 4 w4
I Ot B-IWER Nedir) I T=MUE B30 DR b Beiiulf Bf-Jibn M-MERE] § M-y d O NEL M-JONT _t1
& ket ol BT I I-JME DT W T Al g-Hac W-hea 1 w=dee feBebd eedia e Jloub, "oy
£ WO-EDL W-AEE PelON | i oM Dl EFOd] 3 X AEME M-LNF| £ -l M-RuRE MDA n
£ nr-ims Wediey ek 4 WeJME LR O 1 wrkd p-ToE M- i welEd T eI 3 yaid
T TG LT E A [ LIl LR o 1 O-3lC WL WeNrL 1 SRt Wby -3 1M
L L ] Lk f map LE] i T Wn ap By [ -G 1] -
T MR IR k] T MR W N3N T R-Jeee -34EW D30 % = 1] ]
L I o ST e ] 1 pdwmn W30 meaul R e T TR T B R T T W
I H-Rhi g-Tdi Wi I M3 D=3 D-ANT T M-50M D-F0E LI=HAR = 1] 2
T B WA Be3RE] 2 DO R R 1 Mok B-ToiE -3 T DRk MRl e A
T ey WAL YEeRC] 4 BN bR b D) 1 o0 m-Romd d-Jiy| oty to-Beap ali | ChEka
T Wi X-Rot -3iEr] 2 DeIER N =R M T - M-IMAZ MeBUE] I D3N EeIHE B-INE D
& FedEr Wb BRI 7 AP N-NE M-Bei] F DR O-IM MU Tl » -
€ M3l Ue-3T 8- T Bl =3 b L T ee3phl w-Deie Wl 1 e SR e p
e 3 .. o051 DGy ie-in 1= TR ST |_-haguy|
. B D —

WL O TR R ) S Sl Sl o0 SV i SEY R

ot il ;

F-42



HNWF-SD-TWR-AGA -0

Bevison 1

Table F-36. Sampls Number Calculations for. Contracioc ]

Well-Mixad,

2 Povcend Scitled Solik {Shest 2 of 3)

1

..{ AENEENAAANAR RN T N EFNN

e

L
[ L ST

LI T

ML Db ek
el A weaiE

e oan Thadh

AO-R0R] b-IREL 1a—SE1
W3 G-I MR
W=-IoRE S TR
Lo T LT T
W=50T D31 B-Anl
- e W-NR
BENE MR T30
v-MRE TS -3
- - e

Bl MMl BT
-l Bl WA
- - IEE -2 C
a-Enr WeEF bl
o-dml D-UFr M-3R

T WERE S T |

I MKy Ml WKl

1 MM L e e

ERE o |
L TR =TT
WeFNE W-TH 1 A-Fu
PR E WO =AW
193008 M-S (AR
B=30FE =L W3
-3 b W-Twr vy
-y r w-iory -
Iime s IR
DL AT M-THa
el el My LY T
Lol 1]

=10 P31 meA
e300 WA M
T-30k1 Nl ! Eb-TekhiI
E-Jl b - -
O3t W-TEI WL
D=0k r ei=Jie i B30
-kl W-Noy W0
AN =

i

MR RN NN NN N N

WA B
WAL THEEL NWi

R

ri-jL Do-RE4
- - gmE
4i-E B33
i L
T-InEL -
10=mE Po=gpkn

=3NC W-I1Ke
L L,] e
Qi wi—di

[y LI T

Lol T

bi-HEe K1

Lot Ll 1113

.-fﬂ__l“ Wik
i .

LR

[T T
Lo 13
(Ll 1]
[ty
T b
Ti=3r §

1]
ur
kb

-Jmi b
Lt 1
Ll
[ . 1]
il

iérmrerwhhhhirrhhnrurhbbfron

R b I el B L
MR whREE IR

B s i 1

2L e i
MedWE BN P
H-Tid o300 3R

i ':*Era!L

F-a1

SHE L TR ALY o
Oe-Brn -3 G-dH -0
Lo N o I o T *
WeIUE M-3R -3 ]
H-IAE W3R DD [l 2o
[ LA o P L] L
i I Y i
o-A0E M-I BT M
L] (1] 1] -
e T YT 1] ey
T LI P T -ﬂ_
o S-IE M-3R -

- G-ARET bk o
oAk GR-Fe B | AR
Lol JW TN ] T o
DE-Jok) pE-dNEL Il B
el o -REe B -ERNE §
L [ L 1 L = HEN]




Revimon 1

HWF-5D-TWR-AGA-M
Tablc F-35 Sample Mumber Calculatons fr  Contracter L, Well-huoced,

R i T 5 T A m...—..-u..nJ...._ T T T =T
MELL R -

T
2

2 Percent Saitled Euhl?f (Shoet 3 of 3}

"I
-
IR [,
b ] HnaL -l R,
- | -¢ ) L] (1T ] F L R ™
o ”_l
[ [ 4 sy
..Jllﬂn.-r-l.rﬂll e T Ly - T e é_
1 hmr wigwe aAnel § My Kl WVHET]| T WO KGN MISONR -
L NN L T ﬂ_u-_-n- _..._Hul_« I KHIMN L Wi I.il_“ ﬁ
- 1FoLL i ! . - . N T .
%lﬂmﬂ* ¥ it RI0F MU F2 TN UL R LT 0l
i 1 bl e ) R Z  hi-3eL B-TM L DAL Bl be-lm Sk -
i T M-HREE H-3E =2iiF E T Naé drprid b-lome T =D wW=DNTC T i
K [ L e T ] F 130 (O-30kd D-EWE] 2 1O-dARE OM-IEEE (AN k)
1 t reMEl B3] AT E Ii-Mag E-lbji Ja=1Md PR T T TR T Y ol
E 1 Sl W=kl Bedmi] F D3N ateams B-REEI) 2 - peed oh-Rekil BR-DaE Tl
t I =301 W-TW b D-TiCd £ el pi=liEd OeIDRR I EedE puEE O3 -l
£ EODeL BBOT elaf ] F Dedf -3l Me30T] @ Dbl Mgl OO-g0ee ]
1 1 -y -y W] L IME A D3] I DG O30 ¢ DT UL, TOr
£ [ AN 1y ] & ACE W S I W-3CL MILE WETINE n
1 [ L e (UL T ] £ He3MP Wil S-IEE] I HedME H-XCD W )
H i Emr ARl wedn ¥ PeMC d0-3ME M-l I H-PeE K-PD g -,
—n L ok wi-fiin L i “ "H“._-I. Hu_._wﬂn “ﬂl_. w “...ul “.- t-u.ﬂu “ H_..-wl_ u._n.uua- “._.“vﬂ l...ﬂ
| ) - a4l 1 L 1] 1 4!
ol e-Tell B-IME] e O30 DEEHEE| X bRal _-Tuﬂ_. M-lnfd] 3 b-Tml H-Rest fo-latd ™
I WP felng Beliwi| 2 Re3®E 3200 @] E Otk DR-ferd o~ 1 ekl oi-Xwr SRt )
* Rt ) CEN0E D=3k i Il N-REe et I ML m-lbie -0 W t =3kl S0=30E¢ vl | st
F o-amc Weied Eh-pRAR i -l ORI G £ Cmidn S-S We3D] I T3 W3l =3 THDMED:
i Oy E-EE WML @ oD WAL B & DRk A-TIREE m-bii ¢ B-dmk DeREL B b
I -Emy pedol C-def § Degale M-y -ligl| £ B-lme mrimdd @-dsE] T BedMr -3 AEENL 2
o 3w -3k £ ..Tu“u.. x _.._T.R." ol aeRRyr| T OF-IDeE We-IlE MeIWI] © MM NI F SE-INE ]
- = - e .u”u. - - 12 el . = L& " H el . .. " . . REER o i
iy (0ma € mmyh —
il =20 Sy ey

SO 'y s @
b e | niﬂ.ﬂﬂu

F-64



HME-SD-TWH-AG A-01

Revigrn |

2 Prreemt Sevled Selids  (Sheel § o 33

Tabde F-37 Sample Mumber Calculaoans for  Conbractor 1, Mol-Myoed,

I ey WPUMRET
1 bRl AAIE R MR

R Fp S

gt LT T
I WAL O0-3edd
ApRaE NRE -3
AO-BE CE-ROey 1Ty
CH-B 0 rE-REE oK
-l b W SO
KA OB i)
Ho-BE RO IR 2
TRCBEA W Do Tk
W30 WL W=D

ik y W r =L
H-0r D-REF R
BT - AL
g

-1 it-Zmlr

Whtmh Rt Rt DR R
g 4 ;
' 5
S
*
*
-

T odndlam s eI AT
T meiml ¢ WeEER R RMLE

— BT

= B-AmT et
oML W3t AT
el 2-1aT wedim
L I T A ]
Er¥NE I RS
ety LA -]
TH=INT 0-Fme ) i
- T B-Jims
oM WA -3
L eE TR T YT 7]
o=l =y W=l
wH " i

=3 EeINt B2

A-MEl FiMc B

el WeJjai G-Een

Lo L - U ]

-3 D3N T -

it LB | TR o 1
B =g i3

LE- L L E- g R Lol L L R L

T AWML
Ei-p g - R el
H=E J-HET 103
Li-Jumg H-RF Wi
ol e O-iptd o-jee
P A - A
g ol Ry
T DAL Delin
L O E K-
el R T
Lot L L o L)
L] i (1]

£ ad Ui 10-33
Li-Jimid M- A - AT
N di=lh i il
=3l W-FUT 0-3E
Py i bk
O3k ML Al
- M-l a-Ial
ML WA T WA

H:...u.. =+ :IHH |H“|.H

¥ eI e 3 )
T OEMIN A MDD

S B

IR L E-FAL ke
BriME MR ain
1#-INE T30 l0-30 3
- EmE bp-3rp L0-Twd
Lol et L T
T3l 8

Lol Ll i o Iy
MM TN NI
Ch-Baki d-Mi B3I
Lem b R T

Ii-Fal -l D100
1]

Th R-EE M3
e -l gl
KC-300F NS Mreaa i
[T

WM -TEE W

" .: i KWK N AN MNEdw SN

s‘Ti'sEJrfPZLHHLE

F-65

-.ir'affu

L5%

g

?

¥k fb

S




HMF-SD-TWR-AG A -]

Eevision 1

2 Percant Senled Schds  (Sheet 2 0f 3)

Tablk F-37 Sample Nomber Calowlations for - Contractor |, Not-Mixed,

N-N"'\lﬂﬂﬂ"‘-ﬂﬁnﬂuﬂﬂﬂl‘ﬂ' L. L.}

[ B R (- WL

L ETTT - F )
- -
=K =3

EEEF EHEI] B3l
!hl“ M T

(L8 k] ¥
AL A -
Ll T T )
AT -3 -
[Lar Lo I o L IY
weknd oedE eI
[ F e T
HeIWT BT 0-JRE
ML M-30E L-REL
o @eNEE eI
eI BT -1
Lot L L T
L) - ol
M3 M-EHrr b AT
T T TR T ]
-l ekt WL
-t K-THE G-T
-y -G AT
B3 A bW
[ TR T T )
K3 W3R AR

L L L Rl LR L

MY WAL L
WARE L W B RE)

—HR R

e BT THT T
L T I L
Lr3mE XA WM
(L T LT R T
WML M- e
D=0 M-TNkrd e D
foa U o T OF - 1
Nie3E M-33 ¢ 4130
Lo LI N ST
Wl S=IMT WeE
S-FONE M-Deekd DR
1] il

e W-IFF AT
Lt T T o
WA W-IRE -3
L L TR LT TET T
W WM -
- -3l
=g =
Tl - Bohd - e

-
fewd fh xwrmandaswirh

WEINCF W LE- 1]

A 0=3W De=din b

bt p-RrE D30

e ol b =2

D05 el-EI R-EE
r I-

DTS Bkl b B3
Wil | GRHEE '"g

R

N30 DT
eI L e
- DML
(Lo ol . o1 ]
Lo L . o ]
el b &
- e L
—HEE -3 F
=0 L
H=FE B W=

e
Ry
.-
NI
-k
P

M o el
R UL

— AR

e TR = ik e
T=AL RN PO
P - -3
=R WL T -
CR=BLE FF-ME 020N )
- e G-
e L T )
- GAHT -IEH
gt U L )
=30t W20t T=3eE
G0t W-REE QAT
- w4 -k
IR D-ENE 1T
=31 =ERE D-AmT
oIt d-3 ol WA
Lot T TR o 1T )
=R T-dre i W30
e L LTI L )
=300k P L L
w-hima b -Jib -kl
"t 1 o -

5t 'i’i'fif_ﬁL
Fo55

£
g

!.'l-
ey

=hyd

B


http://TiiiiTiiioiiiiTiTiT.il

HWFSD-TWR-A0A-001

Fevizo 1

Table F-17 Sumple Number Cabeulanons for. Contractor 1, Mot-koged,
2 Percemil Setlled Solids {Shest 3 of 3)

-
WA AN MM AN T NN

[
=3k § I-3BT B-Nid
-1k M=3EE De-jLC
I F K=BT A-IAT
a=HEF K-JLi D-Ta

1 0420

e

30 DR MR
e Pl WA

—1 R R

30k E-Fion k- R
AN e P
M-PokE MLy DT
WA T-HEE AT
MO A-HE DY
-l ey WeIT
T-I0ke WO-FoE -
IRkt BBt biedaen
L M-I e
e BN MR
Lo LR o TN T TT
1] o

AN AT DA
M=308E CE-JLEL D=
-3l G-FEY bR
Al AeANT D3
AN -3l DA 3O
Lol B L LI T
b=k =3RRI
-kl Gk=Ree g sk

T=HEl -2
MR M-l
. - - -

bl ka1
L L
P B-IEF LT

-t M- B-REL
W= T DR

¥
]
[
T
L 4
]
H
N
H
E =20 N WM T -2
]
£
¥
F
N
z
H
.
z
N

Yl D B BN A SRR RN RN RS M NN

Ay el ST
| i - 15 THCIF T

—ini i

-l ekt SRt
T-I0NE DR-3NE3 F-30R K
It - E i RL
-3 Th-F A3
TH-IME O-EF O304
e L o T o o T ]
T-IME M- L A-SRE
L M-MHEL DB 4
=L T RUEL
eI M D3
el T o TV o
L] 1] =4

ot A TURNTR )
=301 AEE MG
WL B R
i Gy -
T N TR &
B30k M-BEER M-DNE L
e T S T I o]
M-HNE MWL WS

' L

T T T
e ]

0 g g ey . ]
3 by
LEA kY

ANMNENSESNNTFANE D NN N

—— e el

BHEr B 1 R0
P BHATRE MM

el T L ] 17
K-FE B3I B-IK
(Lol L s D ]
PO -3 M-
-0 G-IE Y T3}
Grama Eeiwe oy
E-MME D-IINT -
- DRI T S-SR
m=yoks Mei0g L belyE
=3 10 W2
SPRIE G-Ikt ML
- L 1] o

ot el Bl LU o )
Medl) -l Ol
WP LL-MTA w R
P T M-
Ok - hEih R g
G-I E H-THE W=
E-IOF W-ICEF ORI
foat Lol LI LT

.. a - & 1%

+Jn
P

J-ffg’m

—r

£
e $E5EE

- .t
Fia¥k

b

PR

T-&7



HNF-S0-TWR-AGA-}]

Fevaswon 1

M-y Ip
N TEE Y
ey

. _

A= -2
el il
e r =i
A0 MR

- o o
'y '

iy ¥ 1 3

Table F-35 Smnple Number Caloulmions for  Contragigr X, Well-hied,
2 Percent Sentled Solids {Sheet 1 of 3)

P ey P A el e e R B R

ST T LSEY

bt Rt LTI 1Y 11
L N WEREY

by B By
[ o TR o T ]
T DI I
Ll LN
i d Ay L
- A M-RIE) 3N
L o L o [ T ST
e P MR T
L LI DT 1]
Ll ek B o (LT 1
-k b -TE ..Tl_n-
[l 1]

Lo . L IIRETT !p‘-_

P3N e M3

Gy =300t WYY

e M M-

- T =R
P 1

o
IR
sl =iy i
[ L] -
MO

£ BRYARE b R AR e XRr
2 Ml Hrlore DAL

i e Bt

1IN Bl -
o T Wil De3NT
ad LN o | T T ]
T T o1 TIEFe )]
C30d W0 RN
Lol b o [T T
Te—hld P -
- E=30) m-Rar
Lot T T T T
M AN m e
=i K- M-I
L 1) - -l

[ T T T
- HeTh M-I
e =Bl Bl D
F o T T T e )
H-HA - oL
T3 -3 A3
TR T T = L1
P -3 e L

o 3 p

| LR TR T R LD L ) )]

=

H =i Dl
Wiy il iy gy
¥

': HhpANEaENN SR FOR AR NE

G T T el— .n..ﬂ.'lu.— M—I-.u._

Iq 1T T
weMCE pE-aned
[ ar] 13- | 13
B-ls R
W=l T -3 ¢

BN E MHITHT DHIN
BN ! BN T wHAind
+

[
1=IRi D3NN W0=NTL
Lol et e I ol L
1#=1WE T-30 b o3I
iy PR Wby
-y -k Wiy
Lt L T o T
ing -kl ke
M= IME CR-HNE -3Ma
-3 Il k-
-y -y -
C—INC I W)
L] L i

Lt bl v b Bl
Ll bl b L L]
Wil D=3 Ll
el il e L L
ke m-ine by
-3 T I
el i DL o Ll
300 0T WAL

L G-

" UET N Y TR Py T

—_ - 1L
I T
oY | 1
MWiu LM
»
iy - * £
[ LT TR ol )]

it B i t”v_l._

G0N D M-

o » t-liEL W=t 01|
VB=30NI EO=30 8 A0=3PE L -0
L L TN o 7Y 1ol
TR S IRy o
L T e "
By WM TS ' ol
[P T d
P MG R g
M=HEF Di-MCE I E E.—:...Oﬂ
- T S TTE R ] ]
Wk p-jiy g-bin i it
ML N-3EL =ML ol
™1 na 1 LI
T anl
[Lad . JOE. oF U ol [ 31 .h
-kl .
Mokl 3K -1 L
ot R el oo A
Ch-30RY M=JiEN =AY y)
-y p-t gk %
)

F-65



HNF-SD-TWH-AGA G
Bevisicn 1
Tahle F-33  Sample Mumber Caleulstons for  Contmcbor 2, Weell-buoad,

WS il wriwe)
”l... e ML

e R

-3kl Tl-JAEN 1a=iee
n-nde Wedd 1 -
bRk D -
15-3008 TH-ld 1d-Had
- D-REE Bk
et L LY
L - -
iRt D-TEn =Bkl
il e gL
R W0-HEL M-l
o alC NI W30l

wtEEr Ryl WA
HU-.— . NI

— e

ML G-JAEE -
mrimir WA FeAUE
- SO JEe b
[LE LI U e o
=0T AN P-An
il o L ] |
eI E H-IRE CO-DOk
INE M-JhrE 0Tl
el WAL W
- W=INL fE
oiriiid e WML

wemy w-iNT Wi
[T T T T ]
a3 W30 W

-

2 Peyeetyl Setiled Solde  (Sheti 2 of 1}

-
LR TR Y T R R e T T

hi-E R O
O30 bis3le+ WL

LTI T T E LR YT TNy 2

MM P W20 DI
[-Jecs O jimy
BT W=Ha i Pe3LE
Kl & =M DI
FMEF K-HLL o0-Jwi

LY g
L)
H T

T S HrE]

B3 WHHE Y R
“ i Lot

A R ]

=N
[ TN o T T
D=L M-I TR
l-Jad fm-gw1 A0-dnad
ok a-gut k-0 e
=3 o031 W-Ankl
B d =L b= 7
1o E GR=F B 10=34F

!"!n Ll i“-E.

- E-HE -
- W=AVET L
- I -
LA LB S R )]
CE-BA M A =l

ErsEparbtel

F-6%

£
[YRITe

R RY




HHNF -5 D=TWR=A GA{K)1
Revision |

Tube F-38  Sample Nomber Calesdations for  Contracior 2, Well-Mixed,
4 Peroene Seched Solds  (Sheet 3 of 3)

=y i —.l u.“1q-l.J._

T MHEAF Ty WD)
E il p isrligg BEEINIT

BJEE P R i WA IR U3
T
o+

R L W INT W I HHIET nH el
R ¥
[l
DTkl | CO-PEkL D= 0
D=3 - OO
Ikl Ob=RHEY LO=2HE )
(Lo LI o IR ]
DT -l -
[t LN oF -1 ST ]
Bl S=IOF W=
1= M-I D=1
Ll B L ]
HMR3 0=3N 0 M=)

HCE gk erghiil -.u-t
!u!.t milipn !-l.- il

1 T L
i ¢ t=2b L m=3rre
- Rl ek
H=3E =30 d LE-3MI
el Bedhe 1 LAY
B Juin N =3 =R
L TNCET I T
[ gE C T TR o T
HNE D=3 SOl
Lot A o T 1T )
Lot SN o T )]
[ L T 1T ]
on -y -y
Ll T TRV TH |
1#=3M ) =AM AT

Lt ] '.u:_-
FEE RN E Oy
Lyt L. o T ]
Lot LI o TR ]
o I o (TN BT
Eont L N T T
eI W -
-IOE CR-SEEY il
AN MM MR
=3 W-HL R
L LI L X l.ﬂ.u
L] "

WO M-Sk -.Y-!-
-3 Sl R
Ml Wi o-3MI
faeE - TR T WA
A-3uld M-Eey o3t

= !lul— e 1]
Lo Lol o TER Iy ]
1= E -3 13
(L TR ST T TRy
Bl E DR HRL e L
W34 WAL b-RN 4 d
D=3 E W-IDeE ohedd -
18=300€ L33 i G- jod,. '
=it weibe L

Lot DO orl T L. 1) '
Pt @-limy Pttt T
-n Ay -y L
Lot L - o T N LT T
= b -3 CO-E R

R N b B e b b B B b o e e e P bl B B e
-

= W3 -0 L LN o T Y] Ll o T o ] Ll - L T4 T
=3 M R M-l SR WL i 'l“ -1k weiins BN

L LN o[- 1 oF 1

Kkl Daml M-

1
IR mmwhANR s ERA RN RN AN
d . T LLLL T T A Y Yy T

*

¥

L]

'F

-4

-

s ¥
= !

.

e T Y P B T

E70



HWE-5D-TWH- A0 A

Revigion |

Tablz F-19  Samplec Humber Caleulanons for  Contractor 2, Not-Mixed,

2 Pereenil Setiled Solvlzs (Sheet | of 1)

UMW ARk B are e W R

WK BHAIET BT
HH J WL W

B AR A

=AM WY AT
-limk WM S-REET
1=IDbE M-I I3
vl -4 A
et o L s LTI o 1
b L I S 1Y)
B-INT AL E Al
I3 B-IHT M-IhY
DAL M-IM | Bl

WA NS WDy
Dl LIRS ]
M- B-lE ) HEMTE
Il I = L]
M= -
S-HE N B 0 =3k
B-30H MEICLL G
el R )
[Tai C THE-F "

I W vHIME EeAE

- RS-

b -IT LR
D-HAE H-Tike @=IANT
e BME T-JAT A Jiee
[t T S T T
-kt IR E-IALE
TN WD e
Po=3RT B-R0RF DRl
WeSME B bRt
=3 M-3184
=3 E b - AR
Lot IR o T e ]

- 1]

T eI W0
LLor T e e
[t T TR LT ot 1
el v =3 E M=

300 Tl ] Akt
=" k1 3

. ‘ﬂﬂ'ﬂﬁhh“ﬂhuw:i'ﬂ*ﬂh

i

Tt

TR TR

W F WM D

T B L CORSCEE WM AKPD

SR Ry

T " TE = IRl 1]
V=2t OOk Pher
Vi BEED el
H-dE B-dvar r-2NE
E-hd H-NAE S-S
=340 =308 TEirl
- -AELa W&
=iy B=pEr M-k
CH-3ali AR-Hvd M-3WE
Lot PN o . TIN o  ]]
O E H=3ME 3
[ 1) a (L]

L oof LINoF FEN. o ]
Ty W-Jamy O-Je
T MM DM
-1 W-J14E —-3ak )
-l W-JR YN
F=Bl r =0 =3 P
e B-J130 -
pi-InaL i=-jnac me-Jag g

- [ aE o - o ] -
- B0 « o
LB L -d
ook Lt T i

o I - 3
"ha
R gy
L T T icky
T BTy ) R ™
oy
- » #H

T vt We HeIA]
I dmEr b abErE L™
“ WAL v DL G L™

1 1
i iAnt ot R
7 G D-IRT IINC L]
I B-puii wiilr G-fad u T
[T o T IR TN TE ) ]
B e Rokd dm-Jzen 1o E "o
L D-jken pa-jirk oo-pad a i
Foo-3ed MR e -
bR ek il -
T OOeAOAE -3eeL 30w | bk, f0a
1 ek mk- b g £ L]
E e diks m-bE -l il
T G- R-10EF M-I E i
E MK L] L1 ] -
Ly ] 't

roelon prEve St 3
g i
I B0 - Sl el
[ - TR TR T T T
T OP-IAWE M- T - 0
I -3 H-¥Er -3 T 1T
B e =gt megpE 1l

Ty o iy
e T | T
L T e A T

F-71



Revizmeon

HNF-5D-TWR-AGA-DD

el

Tebbe F-33  Sample Mumber Calculstions for - Coortractor 2, Not-Muced,
2 Poeent Barthed Soluds  {Sheet 2 00 3)

FATE WrRL] BRI
I A eIk e

-il-ul_h ‘IU._-. T
B—HAE M1 -3

laturmusaounnaktrugAmu b

Al eI =R
L I W

—HER R REL

[l P ] T o
DIME Ry -3 hEE
el =T 0=EN
-y N-HoR -y
Bl o-3m e B-3H0
=108 W -3
En}tn f EB=FRT O3RN
I=I8E T30 ¢ 3-31
it b B it ik i 1L
et L T ]
L LI N o [T
1] L]

Lol L o T ]
L L L o T ] ]
I IR E -3
L LI T T T
P M-Xe -3
Ce—Jked =AM E -k
B=300E =T L O=E 1
w—lien m=Jopy mi-RbL

FEITR.= ST T R STTELS T T3 M—— = T

-

-
BN BN MNERE RN RSN A

el N IN) I.+Hﬂ_.
=L DI Dh=glrk
Wr=duz M-irkd LT
Wr=dma Blng be-Deal

M40 FHIMNE O AL
b i ST Rt

o= L. o

- I ETE
o T LI o
o-E D-IE bR
M0 E IS IHET
Lo T T T o T
I TR il e )
[ TR N T
-HWE B30 DA
-3 M- M3TR
WO IRC ) B3 L
Lot - ol [T g o)
o o Kr

K3 W-Ims Bl
[T T T T s
g 304 D-Jivd
[ TR LT X T T
TH-NME P-RL 3R
sy eI meam
DI W T I
e o L et Lol LN

(Lo 1)

ALty oy E ok ol
el Wl

—ERE R

14300 D-FvE b3
- NME e WA
b Rl by
(Lo B ) T T
U 0= Rl
-k H-iwr blid
MU CH-ILL N Te-dd
B E-TH T TN
L LAy T o ]
wIME A=30e 3=3 0
Ll D L ol (13 o Y]
- L1 2]

MY S-IKE =331
1 SIAL MY
M300 U308 N-3T
ML A= MM
BT PE=die ] T
ke wHE b b
e =T =
R B-bls b=

I 5 .

Fy:
&

a?f%?iﬁLF?iLfff

-1

1k
$ihFbeo bk

R




for Contraaer 2, Net-Mrxcd,

I F =5 Do T WA G AR
Rzvimion |

2 Pernent Setiled Sohds {Sheet 3 of 3)

Tobke F-39 Sample Mumber Calculationz

..“”.n-h."n"”hﬂ.u_..ﬂwm..—I.'..HHHH“U....__‘H“.M:I.I..l.un ._.Hl.nm..l_u.l._...u.l.l-l-.u.l.q“l -RiE -l WH
g H Fhs & ¥ N

71y =1

Ly BE i s oy -1 HOET LM

B L L e o 1y | IR MU SN S

T dpeaach Sl 04 | 5 oeame Seaed B3R F W GRIHT JHRET| £ SR MGt B

FOW L et iy F I WML EAEE T WML PHIDY mrME & mivha ! Srldw mmrmm

Ll

RN ER R e e gl o) i meg)) L e
I kel -3 330t T L-Me) ol B3N] 8 Bl bi-leiE BeBRel| O E ip-deny medmer To-3Ed [
T DB D=3 HelE T OMC by Ge-L] O F WRE DTN G-30|  E Bkl 0N L DD R M
T ML 3-¥ET -l t uMEE DINT N E e B-iWE aa-gL T T T T e “on
(L R o N ] T FOob-Mekh Pe-dmd =AW TF 2 -30E D-dMhk L-IWE| O F pd-Deld B-Jecs -3k "t
bOE Mwl eyt @] v MR BeInE =aae] r 3300 G-BAEE B33 M| B M-AAT Rt A3 « 'l
L - d-d0n] 3 K- p-Ine BTSN F AedO s BeiEE mMER| X De-ER 6 f0-3ML SO0 1
£ DD E-EE K T =L MeIEL =T I B G-Io: WM T & Measdl M-l oA ]
T T M- Bk T W-HET - DA E rNaE Melise h-law b oo=3ee BDiedird BedwE | b, too
£ De-pRE U3 E NI B OB Dedick WeRRE] 2 D3l MeEDRE D3k I DIl L-FeE] - I
E o= bl oegiei] £ weRRE NIT OB I om0k MedE SN E[ & -Dalh O30 el il
T kRT3 REINE] @ G- E-lRT BImE] © PeEmE M- TR £ O=3NC @-IM1 -3KE M
T mmu “a 1] ® Mp 1) e € MM e - P oake 1] - L]
E om=3me - W-Awk] X mepmy Wit WA & DI D-ILE h-IRE | E oo-DeRE L-MEE M- Tl
E =31 W-WIE B-Rah T LW Wil AR T I M- RN L el n-Bea O-JiiE H
it el H-RI1 A-REkL] 7 WM E-IEE O-AMF| I G- bb-Bab ol | B phelall Li-He i -TekE o
T - Bedid O-IME] 2 DM A-IRS d-dRE]| T OD-3 S-30NE M-MEF| T B0 B-ITIT AN -l
£ PR M-PEL M-IRT] & oMM NeIME E-HEE| O F O f-3E B G-3EE| E bR W-3CIE H-BO L] et
I f-lme E-30 N33 3] &I -3y b-Bad B-IRE] F edor M-I B-lRL £ Ay medb i oeImee ]
T Beatke ET Wi ] 5 BBy RelfiE Wl E DB N3O R-HRC] O DegMF WG DR-IEN =KX
T H-kKEL -3 SRR £ rn-300 A-l4e D-jea & M E-bme 1wl E E-Ul" Lot 1 ‘..u.-_m 1+
VL =i i Ll [2 “al La HE . T [ b ROl

L B "I:!i

F-T3



Revimgn 1
Mumber Calcwlaions fir  Contracbor 1, Well-Mixed,

HMF-SD-TWR-AGAD]
5 Pecent Settled Sohds (Sheet 1003)

Table P40 Sample

T T

d il s L P OEEME aMEED M HET E ORHINCF MEELAT MM Lo
b owrb emdibe SaEEE] £ 0l ¢ wHEInE rdEE T bl WEREE MG [Tt
E K,
£ 0N M-HER DI E| B Dhgd 3 gl £ ﬁmﬂ; B.E. H..-ﬂ_* o]
i 30R) M- Li-BEE]l T V- DEHEL IRIRE] 3 MCTION EE-REA R ] 1 By O-ReE DD i
T oDy p- p-actd £ 3L -3k ggnid & H-kmg K-Iprc G-y ! i - BRI L
T OLEIMT -G Rl UL PR R T U-30FC DN E M3 I M- DA eAUT 0w
ol ST TR E i BB et ] T RN BRI -] P - DRI IEINRT -l
T bo-fefd e pedgke [ © DB by Oe3LE | 5 by gl b-dwa] b ol e G- « o
FoOoM-OOLA M-y S-RctR) P MR Y WENAN DR T eI HeMAE meaDd e ] -4
1 B3 Wil ek ] P NBKE PR DS ¥ WMl DI BN DR TR D30T Kl
T -l a-diL D3nr Z DML W-AINT -3 PR T T [ - O M-3Ma o Ol
1 eIl e iCh Tkl L TN LTI o) i -3 AInT T - WAl W3R n
1 gl w=die M= T WGl 0T NoEF] B kB BB bR ] 2 W-RoRh M-I M-EH B ]
1 co-BOE -3 Sl | T o-Tild 0B e-RaArl P D-DaiE bRt B-Peti ] O F o-Takt l-aRE B o)
L .= - bl | & o 4] el ¥ wWH (11 ] e I wn i 1] L
T MR R =R E = W3l M) i W=3BF N-IRT 0= 0 o= 1.7
. B3 AT £ - H-Eorr -l L T Im1 WlRe O-Mei E ol m-kIF M- L]
-3l Ry m-ppe] F PR RO O-BT] I H-NOD AR LMEE o= 1
F ofp-hie -y DA T e W-Rr W3] O D3 MU W] f To30ml w3y MedM e
N A WAMEL E-XMEL T - MO G- I ohMme W-¥E Wedar] O M-IrEY D030 4
il QR AL F] F WRMEE M3 BERCL] 3 D MeIME WeRNE] P ear At Wi
B Il w-in e S 7 e HeSar -l A D ey B-3OT R-MIT -0
MO DT Bk O E WDk Bl B B meletis bR o-RAE] E i M-Tebi AR
=t . Ll .. ~ . - i . .- Iy " LG 5 - a1

M



HMF-£D-TWR-A0A-001
Revision |

Table F-40 Sample Numiter Calcalauons for Contracter 1, Well-biued,

IRy WHRY -aer
AW-IRE py-at G- NE
TEMM A CE-TN b D
[ -Tu__:n o,

AN BN L e L T T TN lit.n.

b If
£65208 |

i

w-mL TE A
H-Hmec - A
-3k Dy v
M DI T Ao Jeed
-l 391 =M
e T o TR T
FMUC -y weeY
i ol T
P2 BT Meimd
LBl Lt A o L

ol ik ..-uu.l..
T Wedmd -
T Al Lm0

IR S T
e - L -0
e L T T
el ot LU ]

A=A N-INT Nl
e e T
RN A -
[T TR, - |
LTS e
=Goar W-TEET -3 A
E=300E W-Fove b |
ML M-y -
- B 5 1,

% Prrcenit Senled Solwz  (Sheel 2 of 3)

o

P-MOF =3I B30 1

et Al oS

k L ar T T ol T
i ' - B -

Pl JB-diE -Jded
D-3ir TR0 - h
1 a-Jadd .IIE.-

a

ed b PN B BB Bad N o R o B P YN N R P
il

s v e o e B Bl oM T N e Bl e BN N e

]
'ﬁfaarfleﬁ

F-75

;
:rgil!l- E'f

{ Bk

Y

¥ hae




HNF B D= TWE=A0 A1
Fevision ]
Table F-40 Sample Number Calcolatons fr  Contracter |, Wedi-Muoced,

TN T TR

3 Percemt Setlled Sohda  {Shest 3 of 3)

L N WHIT HHIRF
L g 1 A DM
I W eI DR WL DIl M=3E BIENE
t b0 & L N T HeINE -3 W=k
L T L =T =1 A=A MeIT
5 =3 310 3 - "
- : : T R TT T i
kilﬁhl&l i
] el T Tt i ™
LTy e 1] e . Ll R T e ey
ol T Y ernl -~ e T T T ™
L L] e ) iy -1 ] - T.T ] A e [ R
sl L
- i3 [ 4 o ! [} proba ot iy
[ T WEE ol W [ 1 BTROT ST A | T B R T AT OBTH GRS -
Eomibme  aHIL B43ih | 0 R maEe A} X lqﬂl._ M) dE| T weIeck AEWE WAAmE L=
" IH.-: SHNTT w3 W WHIEE M L] li_n .ﬂa_-l- WEHRE| T AN L WEAN WRNEL E-n
JFF% I T WAl
[ o [T i YT =T LI LT T,
3 I l-Keip emE ) ] .Tﬁl.- 3:!-_. DT T Ob-IML M Ev-Bire] T lo-Bhay oi-Neb DRt HO
I i@y et it b Eehint MeIT IR0 B D-MMC WIrtd -pimw] 3 M-Jeme W-JEE R-RE o'
I I-HeL 0L XL LI L T T eI eI -3 [t o T T T on
Eovd kA b3RR3 3R I-FME| E Lle-lehd Bebige n=deg ] 2 o-Beae BT ne-lmbi ou
I Bl B D-3ar] F SNl H-3K0 B-EL| T D-1MT b-amd oAbl 0 -k 3wt IR -
I df-3ad 3l B-3mT| 1 D00 MM G-I E MM M-Sibr oednea| e T H-DRE O3B -4
I -l W W] 7 MR B3I oWl E DeIWC SN we3E| 2 ZeINE eI SR e
1 u-3d Dl - 1 et B WeRrER]| T N-IC OB r DO k| I IB-GANE IO=3ZTL D0-3e iU,
£ G-l AW NeIRE] ] D o T ¢ Al el SeDEL] P AE3ACE et el n
Ly o N ] [y L T T € PeIS I B-IRE] T MM H-RTD W i
oMt -l mekEr]| 3 =BT O33R A-ERE] £ GH-IME H-IME M| T KeDRE NI W3 =l
I wn e ) £ e 1] =1 T . -y T 1 T -
1, Shjag P07 BeIOAE] 1 MR DRy b-Bmd | & Eeatuh R-dek RN " L e LI ] "
LI L o L T T T T T Li-OR -IMe -kl 1 -kl SR O-Tied o
1 ey O-F J-MEI] 1 M-I BBl -] & pedihl Relery @b [ T T e T ) oA
] B3 1 O-JI ! E-BME £ M- me-did w-Robr ¥ el E=i8 b W-1N F t w3 I F M- mﬂ
F oe3md me-IOE O-kef bR N-IE0 WG T O-IMP J0-3AE M-ID ] I DM RT3
L ] -Fnl -3 I Rk eler - e £ =k i Wil T bE-lar r-BCE - A0
£t D3 NPT IR E E Wy Wedrd AeEL ¥ D=3 Ww=INE N~3ni t mer -l W) 2+
L1 Wi w-lme| T WRR DeIRL __i.!u- F onJ 803001 M-FME] B MM A-3N L M-3MF M)
1 el — et . ‘i i O
=T, T} 5] + E = 3 . — - i "]
T =y Ty v
e e

F-1



HHF-SD-T R Al A1
Revigm |
Tahle F-41 Sample Number Cabeutsons kv Contractor L, Wethdixed,

5 Percent Setthed Soluds {Sheet 1 0of 3)

=UIR_I 711 I T T L =TT =]
BAFRET S car I ETT T LT T T T -
- Rtk R eRYE w2 [ T T T N 1] >

AL DR H-JIER M-I AN EAM Al DT

el rirged MIMT R S-IME E-IRE

-y M- L LI W b W0-Fake =2 AN
| B i N I R T N ] T T | T T T W
. -7 ] - - EE T Fa S = 1] - o . }
e PPy ML Ilhll....Fl&ﬁﬂHlJmﬂﬁPl.LEhllIlInrﬂmmilJmﬂmFl . P - s L =
o N 1 I T} -y
Wi MG =N AR T e BT ST b 1
ML L] e 1] w ik e e iy
E4AE O MEE aTH WL 1] - KL R iy
Pialegy
T T T T e T TRy e s
I ARt s bl £ BHERCE MhvRNT il R F weIDCr Mt Mokl E el e N (-
“ il el Ae3mE| I e sl it T B30I A ChrleRd W IET B omiedea ;o ser)l B G Sy

| 4 »

E -l oI -] § DM e3AE D] T b-Heg kel vl b a3l Dl v W0
1 b W3l -MEZ| 2 el K=k Ol | & D-jEC O DE-MF| 3 BB MM O-WLE -
€ - WAl T DeaNE DR MM T ve-iime =31 ui=Ra £ 3L De-3nE =D "im
£ SeJO RG] T e K- I T IR B MeIME| 3 LR R LT "oul
£ il WA DK £ IR K- ECE | O C-HMA ORI DE-EMIE | ¢ G- DX -3kl -
1 m—my @-AR 1 W L o L I T £ O-iog u-am e o3 d
€ T-JALE O-Rioy D-Rerl L o TN e OO G-I AL ¢ DD C DR D a
i -y e Apy el 7 DN R -IE]| T ey - O R E i el B ko, e
oy M-Ik W3] E by me3a meamr | T B ERE AN F MRl T -3 -3 e "
Lt L T E R T N S =ML MeBEr | T 3O M- TR 3 R-deE -3 WeEn L
T = MeADT PR O T T e gl DR L B omeap et b - P
L i) ol L 1] L2 - ¥ mp e L] L1 e - Ay
T S M-Jah o-BEE]  F bW -3 WD T M-30EE AL B30 d == 211
T I-gll) Me=3N1 bi-Bei] B 1e3eed ORe3E DN-3M T b-30ll e-AEd Bl 2 M-3M O-MEF S=BE) b
1 -k H-3wl m-Bnal I - G- d DogetZl I B neBLS L-E - i
€ M AL A-BNE] 1 B medAEt Al T D306 k=R E SE=3 ) T O3Bl W-3NE Gl ]
+ d-F -t AEIRE] 2 oI K3E I FOoD-j0ie M-Rord W-IMEF| T DO KPR DTN | SRS
£ GI0F D-ERCEF -] 1 ol a-3E welis) T Prilie W-30F WEBE| T D WINN Wl 1Pe
2 A-per m-ley -] v DeBAE O-IRY MEBEE| T DIDbe M-TME T -3 1
E o e300 OL-SHAT -3 T mi-Je i a-dmi]| O F w3 E melean | F ML e el
< LT T T T TR T TR DRL TH=2nf ) 144 10gL_T9= = I T
e

1-77



HNF-5D-TWR-AGA-I]
Revraren |
Tible F-41 Sarmple Mumbrer Caleulations for  Contrector 1, Not-kxed,
5 Percend Settbed Solids {Shaat 2 oF )

ST S O S T .- H|.n-u.._ﬂlwu. _h =2 [ TH IR S DT .

LTI [ E WMEr W I MILT 1IN By
- i TR P TIP3 D3 m-kwy Gini I
A Wil Y EedmE oAl OeEE T ML 1
W-HEE 2P 1 A T T w=lmr O-IMT

!THE.- -3 P S il Al HiE A
—jELy NN

-
i
"Ly
- T — qI.II|I|H'.”HI|HIII ﬁl_nl 1 —1
; ] L] i
o . d TRy . v - R N iy - [
TENT ML LT e IS IERANT _e T Mg
o sk e wne T HEINT [ Tl My,
Lol L L) Ll e [T T T ] 13 14 Ml
I%j*!lmﬂﬂu fire -
e L 1] = T [T
[t TN T L I vy WENI] WA T IR ML N L T BHEEE WTT Wi L.
I WM B HHIA “ e v Pt ) 1 mrl@ g mrbs sl T BN MR SN Hy

13 Ld L4 hl L3 : )

WS IR T 1 e R e
t pi=jmi P08 LR ¥ l-ekd bi-Jagd ig-dsal 7 DR=IDEA DTN PR B u-Bakr MM pd-eE O
I -l K-E WA F -3 W-AT neDRr] B aeejaa baelets BebEs ]l 7 meame eea0el eeeam g i o
I I=3E E-IHy dE-3N] I =3k e R FoN-30IE BN 0 Nak] & LMl Bl E ra-ME ]
LT =D vl £ M-PREE MR I0-TEF] 2 ra-lmMN B-IET IR-RAIY OZ 0 d0RE H-MEE - ionl
T A-Inl T E-JE -3 =) » Beiehd -3 Bederd T B-I0E H-3ME 9= ]
1 Wed By W-daEl 1 fve30iw MeMEd M-Mri| 2 -TNE O-HIC W-HAL e T T T T Fl
T E=BY A-MEI -3l EeME DL o-3WE] e N MeMr B3] ¢ DeJME @3l r 3-3d0 o
E I-3WC m-JE W3- i MRk S -3 I I8=3NE D=-3F 3N} I I~HNEC C-JET T ] aal, o3
[ e T T I E-FAIL M- E n- P B el WLy ¢ ek b WS n
[ e T I wrlmi WY M- I W-FAR BIEC HIR I H-FEE E-Mr A= il
L ] ._T-#_- I.-_: § Ee-JE M-3Erd MR ] 2 R NN nedRk 3 e E-Ebe BT il
E iBm £ W 1] By £ mnH 11 L) § mH 1] -y Wy

T ey l-u_-n_. l.u__-a I e b aesac] | medmy welizt mdwd]l 0 E- ke BGEg =gl e
I e TR T T e T P e T B T e LT T F iviE -3 o-3m) P
T -k el b -l ¥ @=L =0T M3 T BN AT MeMEE E MeIm N30 BT arie
T -3l -t D-IWZ] F Bepmd weRokh ph-Bmak] | Bedm el BeBacd] b p-HEn -3 medirk i
I =l -y B 2 -3l w3l Tk ) D-SORT BeIP PeIml] 2 BeHSE M-3R B3 L] ks
I eIy W-E we3dc] F G-pohv M-si -] B Dby N-lNL E-THL F oph-Rake ey =il i
I =il P L & Bk weET PO A M=MEF WIEE AR I D-llar IE=IRE M=XI e
£ owelmL Al W3 i -l M- BTk | L L o T [ T [ ‘n-i“ M-k N-lDRE .
k| . ) - ! - - L % L - g .- B 1L =41 i W = =L L

= i e = * it = e T R i

ey 2 . HUA suk . b ' _..
2 o TR “1- [X P T i - TR T 7151 i S TS TP T =
el —jry T Ak SR P N ALY e Ty i.—li__—si-
L L heied Wiy RS vy o) W VTS ) PR T G Y
- mbeman —"g ....-Il-tn
=k HEHYS Mo

F-T¢



HMF-5D-TWE-AGA-M]1

F.evioion L

Contrecior |, Not-bdiged,

S Percend Setilad Sohds (Shee 3 of 3}

Table F-41 Sample Number Calculations for

T e B A
[ LE W o LI o

O 5 T i

WML DI -HE
H-3 )
HeINE M- =N
Pl E-IANT BRI

iRl O-HA

LEL B ] hﬁ‘-uhhﬂﬂﬂhﬂ'ﬁ*ﬂﬁ
I ?l 1
X
3
H
3
§

b

bl ol i L)
L L
el

TR TSI

v mumkhkbNA ANy kR

T L
DR -k D
BT AR

W DAL AP
B L KLY SR
¥

—E R

Bl =il A
T-JME C-NA O
I=3NE DT ML
I-Eah Sy -
- G-Ik o
Lt b T T
B & A2 P W
TN =3 T
Tk D-ReE W-Tn
R -l sl

3 B=3LI L M-giCE
b3 0 W-ED Mgk
=ik e L W2
T=30hF =il M-UDL
el pmd el
- ) 2 -

LR LR E-C LI L L L ]

Ll L L L T o
pir e g et AT

b e e

L T --oF L o 13
M-Huc o=t D-llar
I=3NE M-I I
=iy - Wi
T PRI DRI
B3 & D3l D10k
ErFAC WMl HTRT
N-RE MY A0
WlHL M- e
wjoan w-g -bar
CR-EONE -l M-
il kd [ 1]

-Hld M-WE n-1E

3001 H-d B30
O 3akE -l N300
KR NI Im
T M3 E NN
AL e e
gL B - -

: bl T DR T R O T Rl T TR Y

WEMCF WA TR | W
PR ] I

RN EER R

-kl O-Ray -l
=300C =111 t=ilxp
I-EORE Bl -3 N
-3 D-iEs IiRG
T=-INT O HNE B HEL
i-nd O30 DM E
WIC OXIT Il
PE-NT T-ANT M-
Dt O-lay N-liEc
-y S—-1mp Nl
T
Ll

g LW - B oy
[l TN g TN L]
Sl T M-
ik WeGRE WD
[ LI oFl T bl
ikt -IRE Weinr
TG RN O
gl L E -
1= B35 B

A'H‘&mf ]

Wil

g

F-T2



HNE-50- TWR-AG A~
Fevimon |

FT T T T — 10T L T
= L MHATNE 1Ot T
=y - K-AIE R -
= o T o ] H=3HRE - H-IEE G-Jir
.m AN Rk
=
W -
3
L i d
- e
g
2 et e b . St
Ere T T T s = : R
- EOMES WAL A0k ¥ i MY WD YON 7 e WIEANT LN TN MHIEE EiIH LE-]
.m I R WA | O I ! RN e ded £ 03N BeIN T RHKRE T bl W e E™
A B i R R R arin s B 1 he iRt T B kS s T
L T T 1 4 V=B =30l - T =] SO-1AE =B £ pi=iDed DDA B-IME E
.m I Ulwmr w-IW @-IFF| I Z-HE Wedd O-Deab] 2 D-E WO=FME G-RMr] 3 E-ROE RERAIE Gl . T0d
] I Mi=Jal M-l L] £ P3MC ol E-EEl Ll T I o ] t 3T BME =30 “
-] E (-0 DT e3RT| § l-Hen D3N -IE] 2 - TP W] 7 Rl T L "o
& -3 k-JA O-JLR & H-HEW M-I DFADITP B D-IRE IR g B O-Bul - G-l . o
E H-jma WLt -3k I I3ad e-int sl ¢ DM O-MEL W-3FE] £ DA A-TAE HM-3H -4
L e ol ] 4 TeINE -3 -3 i B by B-MZA| § Welmc DlE B-leE r
] I k- e BeamT 4 IR R-Rord - b gk H-kRr e £ oi-ime -l i o, g
Lo T R ey KRk ] A o lokk W-Tn] We-ek ] I RN D-JOT M-E] T ook W-Jird m-Rai B
= L T o N T T oW AR et O e e m- F w—lmy - o e
m B ip=3E 11-30FE 40-EME) 4 ok s weERrf O P3ME WM M-EL T PN W-MNE B-BUE e
[ L] L L + mm nv i £ W i i i Wn e 1] Ll
=z LR o LR L IR - T e T TTR T . PR L Pk o
u E I I T ] L T T e ] I bbb Ml bR 0 bRl W-JRE B hn
-l LI et TR LT I =300 O-NT 3BT £ bl P=BA =W eI »
m E D=0 Selohl S-Sl 4 Sebien -3 WMLl T DM WeFTL A3 L M- NeTUF B-IBLE |
I E-Mr -l MEIEEl 2 Pl I R | 2 oMY BInE -] T G- B Do | COe0MD
e P PO M-REE M-BOAF)E b R T el 4 DMEF R-IRT W-INE] T D3k W-IXE B0k v
To-Mor m-lmd w-Rovif F E-BEE T MM £ D3 -3 -3MIl T DM M-HKT D-JRL -
ﬂ b oWeIm W-rE M| O -3l w-Rw sl b peime e WA T Rl Rl eI )
o [T T - L - Phi S=3C B LB 2N TINC >4 e T
A " Lomasima
=

F-§0



HNF.-SD.TWR-AGA-HIL

Revizon 1

Table F-42 Sample Humber Calculations e Centracior 2, Well-Mixed,
Percent Setled Solids  (Sheet 2 of 3)

—

N by N WA - w i e

ML bty Wi
e L N WA L

e HEEHEE

Loy TR T
M-k = W30 1
=HE -l -
I MEE E-EE LT
¥R BT -

T=JE Nk b=
=1
1

L TR Ty e T
ISl KL =211
L eI LIR T T
W= W-1hE bl
C-aNE Ol Wil
oI F M-I E M-
ta=3Mr W-100 G-I
K-k -HE o e

’ i b Dk P e e B e B BTN DY

ENCE DHpe ! M
L e B - L

—E- e

Ll o T Y
BBl G-l Wkl
WTE B0l 18T
ti- ke -3t 138t
B-HwE - D31
TR A G- Wil

I I WHT
I - DM
e P M-
Bi=Jiki  HITE T
=3 - WY
e TN o Y]
M-be MY BT
W P AL

hﬂﬂ-ﬂh AR HNAN R

WEERE R AL
Lof F- I E T T

iR

- DR B e
D=3 ) O=FNT D3I
(ot LR o TIRETF o3
O E-MEN 1A E
M0 Dh-WME Wik
=31 -3 -1

L TR T T
MO EIH WM
[ e »r

S0-NE *0=BIT T
I eD-RAD M-
0L -3 Ol
o= EO=T L Te=3 T
-0 3= B30
L el sk B k]
w=NOr wMr) D-MRT
e Tl o T ST

oyl b oo W o el O o T R A A

-

ARHE DR B
IHI__" W I
Eepis prhil S
il At i
-t W-IREE -3
= el e

T IR o TS
bl BT DT
Lo TN o T T
Tl DO-NEE 1 BRI
-imat W-Rik: M-
0PI I DE=3HIT =3T3
o-BA N M-3EEE -3

o=MOE WL g

L1 -e

WrAnE =
e T o T B
- MM BN
=3 bl g
OB M-I B0

1.‘ : ﬁr-

F-%1

gy M-pun w-pnd

LaE T

KBl D=3Frd D=3 2
1 - - a 1"




HMF-5D-TWR-AGA-BH

Bewnwn 1

Well-Mixed,

Percent Setthed Solida {Shect 3 ol 5)

Takle F-42. Sample Mumber Calcugiions for Conacior 2,

A R S

IR N BT

[l L] )

=20 D=0 B B
M- W=l -
3 B MEE T L
10=00 D=1 LT
=0T MR DR
L LN JF il 5P V]

& wHEEr OIrE ML
B MM nHION beERE
1 [

! (I

1= W T-HELE
it s -3
R E B-AREE bl
(Lot TN o TIRY By ]
-5t OB B2 N
M- -l O-348

-3 -0 Sl b
BT =3I S0-PAFT
Woh L 1] e

P R T T
T I e LI 1]
o L T L
[, T T T
[ o LTI o TRt -
-2k M- F BO-30 3
- gt T EE T T e T
- p=Tok -
L . ",

'
feamifrrhtrhanfahohrRbirnbrorrl

..1....|.|._.
e e

N i S 0

BRIEE|l Derjci

— e T

£ T ROKL KT
4 FEHIN I AHIED ._!_ul_,“
— R
- R Eealye
T-IAE PRI -
ti=dat o=l LWL
-l Ea-Einy b= fWrE
Lt L T T
X3 0 -3 G-I
M=t =ML T
0T IR TeI0R
ot L TR T
Kl E-km) H=INE
W-J0E I E T
aH 1) 1)

- Bl =R

= b -

oo N R o
di=dam il p-p g G dbw
Cl-2r M-I M-3R 2
D ehlk b - DA R

Y S TS T

T ok P N R A B BBl Py Py Pr b b e b

=3 O M= NT

G b
.l“l_ 4
1= 7
=2 L
Moyl B
10— F
o 4
Iy}
- d
I

ot ]
S e 1
e 2
-5l b
[ o] ]
=2

DHTN Gk
Wl e NEE
L

1

L L. o 2]
- i e JELY

L ar L}
=i IE=Jar
L o
wi-Tekk G- 4
Lt o 1]

Lo L L]

[1r - Lo b L)
iy e L

wlard w-mgpl

M- ML
- o
e 10 o= ]

v

: £
e L 7 . .
gl 'h:skg‘:h’:‘ﬂ‘hahffﬂ-'ﬂﬁ!’ FRHEEE k.

F-82



ot-hiwed,

Reviaon 1

Table F43  Sampk: Numbey Caloulatnps B Contmotor 2N

HMWF-S0-TWR-AG A-001

gﬁ
WIIT A TR W

A G-I ol G-l
AUE BT Ll LN T

fiw

,
i
|

'ﬁﬂ’ %ﬂ‘f

5 Percant Setied Solds  (Sheed | of 33

=301 E-INE D=l ¥

T
P OAHHEF WeEel | 3 PP WEET MOREE| T MdGEr Mt ] § oepNer meboil sl
I ki WIML WG| O Shihw o TN pereng ] § ke g oG mrert] 5 W I HRMRE RTEWS

[ Ll 1

AR e e i e L e R

1 F Ie3ml Medwr -3l I MM S-aE 3w ]| 3 tedord DT ] § e B-FET -G

L [ Bl WY - 00N E B-3NE W-EHEF a=3h1 F Bk b=l b=l E pp=Dear M= da=jijn

4 [ M0-BT E-JMT B-MEE] L LMk W38T -MEE| 7 pe-3E B-EET pe-dini] b - BMIE NPT DE-RATE] N DM

T 1 rekon M-lidd -2t I H=3E M- 2T T vi-Bl -l - P 1=3e Beaow -l Fonl
1 =i Wk A-Mh ! eIl BT geabi| B b—bus m-lAT B-dmpn] [ s -3RE B-jme -
I T34 B30 0300 E S-ME -MED 0330 | ¢ SeMEE G- W-BAI) O E M-l GH-DAE W14 -
F o l=3uf Medie E-r b OB -y -3 K =Ml el BedzEe] ¢ oe3WE @300 Bt )
I Hl-Jat W BB I] 7 H-MeE BN X-gdac] 2 =ML DelEL Bea@t]| L -3 G-3ei Beise | Gul 0T
[ LN A ] ] =R K-JiEL el E Wil el Ee-beT 4 e ek n
7 K3l BT k] & n-kaw w-r B3k T e We-lnd medw | F eI R-IEEC L-FRT i
E OG- Wl om0 M-30ME MGy M-ROF| 7 D p-3as bR I o A -RdE -GN M
.1 e o - =11 -i N mn "y -y E mn my - L
W Nl N-ER Sy w0 F S-MAy H-HEL O3} Ll Pl
Fod-dai B3 bRl & e oeam Weasdl] 8 b b=l m-Inr] T L oe3e Jaeincy "
E -k H-fedi w-Jy T W=HRL b-dH A-3ET T =ML DM S = 1
Z W MEL S-IUE| & Eml e Rhed pi=Eir ] N Bl aeah Gedl | 8 AR deehidE SR
E . o TR o L E ] A Dy H=-l0 K- I S=hind N-ktw B-2wr 3 -y skl bR
E Oimy N-2nd -2wr| T cu-300k e300 M-FEL] 3 S0 a-IRY B-JiE] E D3P B-TET M-I
F O bMer -3l w-3dI| T D0k -] mi-RaL] 8 - F R={iTd G-Rebif X BedMr W-HEF ODodE
¥ 3 I [

L Wl e
- a7 1 -

L LE I LT b ]

" 'ii:'h?::

Hay]

t-83



HNF-SD-TWR-AGA=001
Revenon |

Table F-41 Sumple Number Calculanons for  Contractor 2, Mot-Maxed,
3 Peran Setbed Sobds (Shes 2 of 3)
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Table F43  Simple Homber Calculatyans fior  Contractor 2, Mot-Muoed,

S Percant Settled Sohids (Shoet 3 of3)
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Fo.0 NOMENCLATURE

Cotieeritration af componet §in the y phass Af
Toal concentraton of conponant £ o the combined superiurtant i eniraamad
solids pheses M or BgL
Ctmoamtration of component fin te mopernatang phace 4
Coeontraion of comrponant £ in the amirmieed solids phase A ar Bo'L
Ceneentration of rsdionuclide r in the supeanatit phice Byl
Concenization of sodium M
Dilution factor, ratio of saged feed batch volume to retricved - wasta voluie.
Fred emvelape concentration of compaeti £ mioles Dmoles Ma
MHunder of sample kcations -
kia=g of compons=m [in the baich MT
M= of mulicrustlide « in i batch Fg
Mozenlar weight of eonmponend § gfmale
Ritior of the getual solids vohume to the total valuoe: i the pensent (L aebusl
] Wgfgompnc ted dudge kaver in the source tank L sludge layer)
Ratio of the getual eolids volome 1o de el volume in 1he pereent (L actus]
solida'se ided 2olids layer i the I'WFST L setiled solids)
Ealio of the component } conpcentration to the sodium moles Fmoles Ha or
coeniretion. Bg rmoles MNa
Mactimum permizsible ratio of te senlled solids layer volumes pepcent (L settled
solidsfin the feed bateh volure L Fead)
Ratio of the setibed alidz tfayer volume to the feed batch percent (L sctled
pobdtvohume L Fead)
hiscknwm permisaible volume of compacied sludge Yayer percent (L sludge
Ixyarenirained in the retrizved waske L retricved wasic}
Ratio of RED, (0 RE0),, percent
Relative Swandard Deviateon of the [ copcentration for the X scenano parcmt
Sample Mumber samples
So Ratio for component /-
Volume of the Paich L Feed
Maximum volume of Sudge tayer that can be entraired ML
Volume of wane romisved from dhe souree lmk ML
Variance of the imean concetitration of eomponen J
Wean eoncnration of componeni £ W or Byl
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Greel; Letizrn

&  Type I emor, single-sadad Loz

&  Type 1 emor, double-Nded in91 used for zodivm

B Tyrpe2ermor, singlesided text

0, Stapdard deviston in the sumpling and analyss for component J.

Subseript

I Component f (anabie, mdionsclide, o rensuenic radionuclide)
r Radiomzlide »

My Sodium

i T radicnuclide §

TRL Teanauratics

Superainiph

€ Combined supermanil &nd entrained #0lids phases,

L Supermais (liquid) phase.

mar  Maximum

ma MNot-Mixed Seome

£ Entmuinad solids phase.

wm Well-Mixed Scenario,

x Either the “Nod-Mixed™ {nrn} or “Well-Mixed" {om) scenanio.
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