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Critical Analysis Team Report on the Draft Revised Feaslbflity Study 

for Remedlatlon of' Silos-1 and 2 Waste. 

CAT Report 11 

21 Octjhgr 1999 x 

Thc Cdticd Analysis Team (CAI') has completed its review of the Draft Revised 
Feasibility Study (FS) for remediation of Silos 1 and 2 wastes. The CAT has reviewed 
multiple revisions of the FS over a several month period to ensure that, (1) the 
presentation is based on facts, not opinions; (2) the document contains sound cost, 
schedule and technical information; and, (3) the document text is appropriately supported 
by the data. 

This CAT report is organized as follows: (1) the CAT's general feedback on thb 
document; (2) a table (Attachment 1) comparing issues in concerning each technology as 
viewed by the CAT; and (3) Attachment 2 is the CAT's specific comments oh the . 
document. f l  

The Feasibility Study is now Rady for release. While the CAT comments on this report 
raise 4 number of concerns, resolution of the concerns would not likely fundamentally 
alter the document or its analysis. It is imporrant that the Silos I and 2 project move on  a# 
quickly as possible, and continuing to wordsmith the FS is counter to "getting Oh with the 
pmject." 

FDP involved the CAT early in the document development process. This al10wsd the 
CAT a better understanding of the document and has made it easier for FDF to 
incorporate CAT comments into the document. FDF shouId be commended for its efforts 
in  conducting an opan dociiment development pnxxss and working to resolve and 
incorporate CornrricntS. 

The document development p r o ~ e ~  must continue tobe open. To this and, DOE should 
release the document to all intemsted parties and begin the public review as soon a8 
possible. The ROD Amendment process is lengthy and, while the CAT recognizes the 
regulatory bash for this process, the CAT urges DOE to complete the ROD process as 
soon as possible. Engaging the public as a partner in decision-making early inc&ases the 
prospect for early completion of the ROD Amendment, solidifying public support and 
getting on with the project. 

While the CAT has several outstanding concerns, the'document presentation is mlativaly 
fair and balanced. The document provides a suitable basis for making a decision on 
treatment of the Silos 1 and 2 wastes. However, the data presena in the docu&t d o e s  
not overwhelmingly suppor~ the selection of any of the alternatives. In the case 6f most of 
the decision-making criteria, there is no discrlmfnating difference among the 
tcchnologics. 
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As a nxult of the panty among Whnologles, the btclsion m favor one twbnology over 
another is largely a personal value judgment.'The relatively subjectlvc consideradon of 
"impl6mentability"-which technology i s  more likely to be successfbl-i.8 very 
important to this particular dedslon. In addition, individual values play a role in judging 
iiie iechnc!~gits. Fnr example. if an individual feels that waste volume or procasdng 
temperature are the most important considerations, the inalviauai 5 ~ ~ I l l I U J U ~ y  yrv.w------.  

would n;f lezr t h i  belief. 

The CAT emphasizes that the technology decision is not the most important f@tor in 
determining success of the Silos 1 and 2 remediation project. Many of D6E's-failures of 
both chemical stabilization and vitrification have been .the result of pow designs or 
managemant problems, Similar risks exist for this pmjsct. The following four k t o r s ,  
independent of the technology selected, will weigh heaviest on the project's rclatlvc 
succcss or failure: 

-.- ---%--*....... m-fr-nr.p 

> Capability of the selected vendor. While the POP test vendors ware Intended 
to be.reprtsentadve of each technology, each vendor's technology Wor 
approach had several unique chqacteristlcs, Some vendors, both vifdflc%tl& 
and chemical stabilization, will be more capable than others. It is cdtlcd that 
the procurement pmess select h'twhnlcally capable vendor that hail ti Wven 
ability to peuform. 

P DOE and FDF management or the pmject. M F I . ~ ~  failed DOE prowrs - 
(including the Vitrification Pilot Plarrt) have suffered from poor mah8gcmcnt4 
None of the technologies are suficiently eimple io build and operab 
thernsslves--success will only come from knowledgeable, axperleneal, 
involved and committed manrtgcmctrt. 

B Success or failure of Silo 3 and Adoelereted Waste Retrieval (AWR) 
pr?Jec&s. Silos 1 and 2 remediation Mies heavily on the S U W ~ S  of borh Silo 3 
and AWR. AWR in particular is necessary 10 provlde feed foi rhe'sll'os 1 and 
2 treatment facility. Almost as important, the successful completioti: of ail 
th& silos projects i s  dependent upon xhe'smmth flow and t?msit!Qfi 01 . 
capital, re~oums, and personnel throughout the project. 'If $jfo 3 *d/or AWR 
delay the current schedule or ex+rience Cost growth, Silos I and 2 
remediation could be in jeopardy, 
Labor lorn. Fixed-price contrabting in the context of Fstnald's SM labor 

working for a conactor to whom they ore not directly rcsponsible,$cgtkdltss 
of the performance of workers, contractors mey have an incentive forclaims 
purposes to shift blame for pmblerns to the workfoxe. 

> 
I agi6cment will be dlffrcult. nis C M ~ ~ S  4 sitvation where p r ~ ? n n ? ]  ure 

Technical Challenges 

In its involvement with the POP tests and the Uevel6pmenr of suppodng snginoedng 
data, the CAT believes the following: 
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. .  . - .  . .  . > A11 alternatives can be implerne?ted. . .  

P Ail technologies have relatively tqual'icvgls'of technical risk rnaki6&&y , :  . 

. .  .I. . difference among them minimall,' . ' . ... . .  

.P No glternatlve is the clear "winner" or *'loser*,' - each has strehgth6 nq . , . . . .  . 
woaknosscs. . -  

*- -.- .-'----*L- # U b G C I L a U ? U  - n d - c  #vyu+.r- cxtr.ncivfi --.-.-.:-. ..- m , goph!6Ji,Cl)tCd &velopment. .., :' 
> T ~ C ~ E  are no unique materials of..mrlst,tixtion in tke application of: . .  

rtchnologles. . .. 

> Ail technologies require equipmbntmdficadons and unique . facllify . . .  . . .  designs 
to facilitate remote operations arid pgtcci personnel. 

b All major p m s s  equipment is commemtally available, 'although a$w.ttems 
do raquire custpm &sign and f8$rication. 

. .  . :  . .  
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As the text of the FS shows, all of the technologies would be technically chall&aglng ,to 
implement. However, the technical risks rn differertt,for each technology. Foliodng 8tt 
the most significant risks the CAT has identified for each technology: 

P Joule heated vitrlficatlon (VIT91): The two grsatest tech 
this technology ate (1) the scaleup to a melttr &vera1 timag 1 
operating on similar wastcii'; and:(2) the abnity of the jouio'h 
avoid sulfate problems similru ld those experienoed in the &mal 

' .Vitrification YIlot Plant. . . . 

> Combustion vitrification (VIT.2): The iwo greatest tech 
thls technology am (1) creadng the iarge volpmss of rnelter off- 

P Chemical Ltablh.atlo~ (CHEM-1): Thithree gkatebt.tcchnica1 ,&dlWges 
for this technology m (1) the abllity to rcmotdy~uperate.th6 msch$ni;dal. 
stabilization system; (2) obtaini& adequate @uct waste'loading W. .+ " 

,minimize transportation ,and disppsd. costs; and (3) the'abaity td m&f! .. . .. .. 

P Chemical stablllzatlon '(CHEM-;Z):.The;two .matest technical' 
this technology are ( I )  the ability to opcratq the rnechanical..stab 
system remotely; and (2) obtaining adaquatt waste loading tom .. 
transportation and disposal costs; 

. .  

. drylrig the waste feed pri0r.W ifs:inuoduCtianint@ the melcer. . . .  ' . ' 

, 

. . .. acceptable product whtlq minimikhig m y c l e i  . .  . 

. . .  . .  

Recornmendattons . .  
. .  

). Recommendation 11-13 PDF an,d DOE .should work with BPA to-c%ptdite ..-..., . 

the schedule for compleiign of thc Reoord of,Dedision. TheCAT'6eps;no 
.mason why completion of tht.ROD..shouid taks:u.ntil the .Spring of:m1..-: 
Public review of the'document'and public'involvbment aciivitics. 8~oufb begin 
8s swn a8 posstble.. 

h i s i o n  should include suffidbnt flexibility to dlow'for a i  ''altmatqiith" 

. .  . .  
--... . ' ,> ' Recommendation IIiZ: Were rhekhosbn whioiogy to.fail, the'k6cord.of . :-... 
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. mesdngs, discussions and worksliop presentations. 
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ATTACHMENl' 1: TABLE OF WASI'E 'l'KkA'i'iMEN'l* A N 0  
DISPOSAL ISSUES 

In an attempt to clearly and succinctly describe the mqjor treatment and dispbsd issues 
associated with each technology, and assist the reviewer in understandtng these Sssuss, 
the CAT has deveiopcxl ihc f~llewing sb!t wlrh the oms and cons of the tschnolo@as. 
The CAT does not offer this table as comprehensive: but rather as an attempt t.O~.allow the 
rtadcr to assess each technology based on qualitative facts.FDF is free to use thls list if 
they belleve it could prove useful. 

VIT-1 Joule heated 
vitAfication(Envit) 

Scale-up presents 
significant challenges; 
first of a kind joule 
heated melter for this 
type of waste at this 
scale. This amounts to 
a demonstration 
facility. 

Prcscnct of sulfate in 
waste feed could 
cause problems 
similar to those 
experienced in  the 
Vitrification Pilot 
Plant. 
Cost and schedule are 
not sensitive to minor 
waste loading 
changes. a 
Within the accuracy 
of the estimate, the 
costs m basically 
qual .  

VIT-2 vi t ri nca tion- 
other (VORTEC) 

The POP test for 
vitrification-other was 
demonstrated at a 
scale sufficient to 
meet project 
objectives. Higher 
capacities may be 
feasible. 

hsence of sulfate is 
a conoern;however 
less so than with VR- 
1. 

Cost and schedule are 
not sensitive to minor 
waste loading 

Within the accuracy 
of the estimate, the 
costs  are basically 
CqUcil. 

L 

CHEM--l chemical 
stablllzatfon-cement 
based (IT) 
Scale-up €or chemical 
stabilization has been 
demonstrated on. 
industrial materials. 
While It'has not been 
demon stratal with 
this w~ste, scale-up 
should not pressnt 
significant challenges. 
hsence of sulfate 
should present no 
proccse problems for 
chemical stabilization. 

Cost and schedule for 
are very sensitlve to 
changes in waste 

Within the accuracy 
of the estimate, the 
costs are basically 

-7 

l e g U a l .  

CHEM-2 chemical 
stabllizatlon-other 

F E  
stabilkadon has been 
&monstrhted on 
industrid-materiah. 
While it hs hot been 
demonsttat& with 
this waste, scale-up 
should ndt mbairt 

should p&s&t no 
process pkblerns for 
chemical 'stiifdiiiation. 

_.( 

Cost and schedule for 
ax very sensidvt to 
changes in waste 

. -  
Within the accuracy 
of the estimate, the 
costs are ljasically 
q u a l .  . ,. , 
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Vitrification joule 
ieated . 

Xequires operators to  
nake process control 
djustments while the 
mcess continues 
>peration. 

Chemically and 
physically binds the 
waste. 
The melter is a single 
piece of s p e c i a l i d  
equipment. h b l e m s  
with the mcltcr could 
lead u) long delays in 
restarting the facility. 
Operates at high 
temperatures 
(approximately 1.1 50 
C). 
hoduces 2,398 
containers. Number of 
containers is not 
sensitive to waste 
loading, 

Cannot quickly stop 
process operations in  
an emergency 
situation. When dot 
processing, melttr 
must maintain 
contents as molten 
glass. 

Vitrlflcation=other 

RtQuires operators to 
make proi;cse mntr~! 
adjustments while the 
process continues 
operation. 

Chemically and 
physically binds the 
waste. 
The melter is a single 
piece of specialized 
equipment. Problems 
with the melter could 
lead long delays in 
restarting the facility. 
Operates at high 
temperatures 
(approximately 1500 . 
C). 
produccs 2,162 
containers. Number of 
containers is not 
sensitive to waste 
loading. 

_ _  
Can stop process 
operations mofe 
quickly than joule 
heated vitrification 
becauie the waste 
does not remain in the 
melter for a long 
pd.od of tinie. 

Chemlcal 
st sbllizatlon-men t 

The batch procsss 
t?!!awc. some time for 
process adjustments. 
However, adjustments 
may not be posfiible 
until a significant 
amount of 
unacceptable waste 

Physically binds the 
waste. 

p d U C t  i6 '&8td. 

Whlle mixers may 
fail, they are mom 
readily available and 
easier to replace than 
melters. 

Operates at low 
(ambient) 
temperatures. 

Reduces 6,078 
containers. Number of 
containers ie sensitive 
to wasto loading. 

1s forgiving in the 
ability to quickly stop 
process operations. 
However, emergency 
stops could lead to 
large vqtumes of 
secondary waste that 
must bo.recyclcd. 

3 2.. 8 8' \ .. 

Chernlcal 
stqbf l~zatlonather 

The batch process 
allows some time for 
process aiijustmena. 
However, adjustments 
may not possible 
anti1 a sigrlificant 
amount .sf 
macceptitble waste 

phydcally%inds the 
waste, ; - . 
While mixeta may 
fail, they are m m  
readily avaitable and 
easier r e ~ l a &  than 
molters. 

operates at low 
(ambient} 
temperatims. 

Pmduces-Qi06 
contain&%. Number of 
mntainexy i s  sensitive 
to waste loaiiin'g (e.g. 
if wasts.lwng is 
18% inst&d of 2496, 
numkr of kontdners 
inmases:$o 3,877. I 

Is forgiving in the 
ability to quickly stop 
process operations. 
Howsve?, emergency 
stops wdld lead to 
large volumes of 
socon& waste that 
rmust b @@id. 
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Vitrification joule 
heated 
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Vitrification-other Chemical ChemiCgl, 
. ‘stsbllizatlon-cement . dablllmtron-other . .  

Glass is generally 
view4 as a more 
stable waste form. In 
the melting process, 
radon is released to 
the off-gas, and radon 
generation iti the 
waste form is 

C!pss is ge!?P.rfdly 
viewed as a mom 
stable waste form. In 
the melting process, 
radon is released to 
the off-gas, and radon 
generation in the 
waste form is 

Radon is an issue 
t‘hroughuiii iE&L.i6D!, 
curing, and stonage of 
the stabilized waste. 

extremely low. 
Some potential for 

extremely low. 
Significant potential 

generating stconday 
waste streams. 

Relatively simple to 
automate. Adjusting 
process “on the fly” 
will require 
continuous attention. 
Complex of€-gas 
system with standard 
equipment but 
q u i r e s  several ‘ 
integrated unit 
operations. 

f& generating solid for generating 
and liquid secondary secondary liquid 
waste streams. * waste, particularly 

number of containers. 

but many 
simultaneous unit 
operations. 
Insufficient 
information to 
determine sampling 
capability or 
difficulties. This area 
should not be ignored. 

. 

RatiQn is an issue 
!!!ra!ghou t treatmon t, 
curing, md storage of 
the stabilized waste. 

A cullet waste form Insufficient Insufficient 
that should result in  a infmatlon to informatiofi to 
simpler product deermine sampling determinesampling 
sampling system. astpablllty or capability br 
Insufficient difficulties. This area difnculties. This area 
information to should not bc ignored. should fiat bc ignored. 
determine sampling 
capability or 
difficulties. This m a  
should dot be ignored. 

Significant potential 
for generb ting 
secondary liquid 
WBS te, pai;iicoIarly 
durling sh-$taokn - 
(flush qiilpment). 
Many mocjbwical 
parts that could prove 
difficult to automate 
for rcliablp, tfouble- 
free operations 
(particularly fhe waste 
con t ainer-bll-head). 
More complex storage 
scenario due to 
continuous radon 
generation and 
number of containers. 
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Vitdficadon-other 

Potential for 
acceleration which 
would impact interim 
storage capacity and 
the RCS systam. 
Shipping rate (Which 
is subj.vi tq public 
acceptance) will 
affect schedule 
accolcration. 
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. ATTACHMENT 2: CAT COMMENTS ON THE DRAFT F$ FOR 
REMEDIATION OF SILOS 1 AND.2 

The CAT has the following specific comments on the latest version of the FS. Thost? 
~mmenrc RE pmvlded for FDF's information and consideration. As the commpnts show, 
the CAT has many concerns with the FS. However, the G T  StiGSs'ut  ',ha!, we!'$ !he!% 
concerns all nsolved iind incopfated into the document, they would likely not a k r  the 
document or its analysis. In short, a document of this size and sm* could be 
wordsmithed for a very long time and still contain deficiencies. The CAT'S des& is that 
the pmJm move forward and these comments not impede that process. 

For comparative purposes, the document inapproprlately combine8 the two 
chemlcal stab!llzatlon technolo&lles and the two vltrlfkation tWhnOlOgiS. page 4-4, 
lines 13-14 smte, "No differences wem identified in the detailed analysis of alematives 
that provide a compelling reason to  select one process option over the other in 6ither 
treatment technology alternative." While the CAT agrees that it would not be wise to 
select a very specific technology in the ROD, for the purposes of analysis the* We 
significant differences between the individual processes within a technology f&@y. 
Lumping the two processes into a technology family tends to blur important information, 
and characterlstics of any proccss could be inappropriately appliecl m another p m s s .  

Data and text supporttng the assumptlons in the document must be availa~le and 
clearly Identifiable to the reader. FDF must document telecons and meetings, etc. 
which impact declsions. Also, processes must & dsveloped that clearly s u p m  
assumpt!ons/dcclslons in the document. An undocumented meeting that results in 
important decisfons is insufficient. An exampIe of this Is found on page 8s-5 v$ere the 
PS states that information was obtained from "cumnt data bases and vendor in+'vidws." 
The CAT was unable to find a single reference to a rworded data base search OT vendor 
iiitervicw. 

Another example is the assumptlons for startup of the facilities ( Tables 3.2-1,3.3-1,3.4- 
1 and 3.5-1). The POP test assumptions required vendors to design facilities that could 
complete waste treatment in three years. The Drafl FS includes a 6 month stanup period 
for both vlrrlflcation and chemical stabilization. In  addition, a six month cold.testiag 
period has been added to vitrification. This extends the operational period fy vitdfication 
from 3 years to 3.5 years (20 more days operability testing and 80 days p m f  of prhciple 
testing for vitriflcatlon). Smup of the technologica is likely to be similar. The CAT was 
unable to identify why and thmgh what p m s s  FDF decided to include an additional 6 
months for vicrlflcatlon. 

The FS seems to 18rgdy ignore the issue of remote operations and main tetia$k tor 
all four technologies. This oversight is most glaring in the chemical stabilizatiGn 
portions of the report. No mention is ma& of the challenges to design, build arid t a t  
materials handling equipment for remote operation. The tcx t  gives the fmpressipn,that 
these systems are commcrdally available-they mn't, A similar problem poterjtlally 
exists with VIT-1 in the installation and adjustment of elcictmdes, 
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The FS cost estimate appears well developed, organized, and suPhclently detailed, 
FDF should tske credit tor this good worn; Tho coSt estlmatt appaclis'qalv&iicnt to an 
advanced conceptual estimate. It is supported by considerable detail, including equipment 
data sheets and a detailed schedule with milestones. In addition, the basis for e& cbst 
element is traceable to the source of r'nc WSL. - --- Th- C A T  - - pnmmends _ _ _  FDF for this vh?rk. In 
addition, the CAT notes that the cost estimate appears to have been the mspondbility of 
one individual - as opposed to multiple authors for the text - resulting in  a more coherent 
prcscnta t ion. 

One cost estimate deficiency is that the estimate doesn't appear to adequately t&% ih to  
account a signlfScant chemical stabilization assumption. ?'he c u m n t  chemical 
stabilizatlon scenario assumes starting up and shutting down the system 780 titfles during 
the project life (Sx52x3=780 everlts). This number of startups and shutdowns amounts to 
abuse of the system. Hanford data clearly indicates system availability 1s dim** 
dependent upbn its operating history. That is, frequent starts and stops lead to Tallufe and 
shorten system life. Further, the logistical challenges in starting and stopping operation 
every day are daunting - procedures, checklists, planning meetings, safety meetings. - 
The CHEM-1 operating scenario of starting and stopping the process each day will 
probably q u i r e  a system flush following each shutdown. That portion of the process 
system prlor to additive addition and mixing can be flushed to the f e d  tank. However 
that portion of the process following additive; addition and mixing must be flushed,to a 
separate holding tank and qeated through Some other method. None of this has.baen 
dlscusscd or costed i n  the FS. 

, e  

. 

The cost estlmate does not include any penalty or risk budget associated with th is  
activity. A risk budget should bc allocated based on this Bssumption. This number of 
startups and shutdowns is more indicative of a laboratory environment rather than a 
yroducilon process. 

FDF needs to develop a group of experts that can quickly and accurately &pond to 
questions In a public forum. Because the FS was wiitton by multiple authors tk4 is a 
large. complex document, F'DF needs to ensure it has the capability to accUrat6l.y mspond 
to public inquiry. A public perception that FDF doesn't undetstand its own docGment 
would prvve unacceptable. 

Because of the linkage of the FS and PP, these documents should be reviewed 
slmultaneously. The CAT is eager to mvieW the propbsed Plan in the near futU*. It is 
impohnt that the proposed plan contqin 8 decision that i s  supported by the FS and, at 
this point, the CAT i s  unable to make this determination. 

I 

Assumptlons about the Advanced Waste Water Treatment plant (AWWT)' may be 
Inaccurate or incomplete. The CAT identified several instances in both the €QP designs . 
and the FS whem assumptions about the availability, capaclty and capability oftht 
AWWT may be incorrect. For example, in cemin instances the subamtractor may be 

. . .  
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planning on sending m m  wastewater to the A M  than would be allowed. Abo, 
incidents such a8 heavy rainfall will render tho AWWT unavailable for the Silo .I md 2 
Project (because of treatment capacity and pdority). All processes have the pottntial for 
sending significant volumes of liquid waste to A W T .  Because the A W "  only treats 
solids and uranium, blending will be used with the Silos 1 and 2 wastnwater to meet 
aiscnqgc iqiiiczxx?!~. The nrniect c -  -u could easily overburden the AWWT both iin terms of 
contaminants and volume. 

Page ES-17, Lines 11-15: This section states that chemical stabilization is lO%Il@s 
costly than vitrification. It should also be stated that the cost estimate Is a +50/-30% 
estimate, making the costs essentially equal. 

' 

I 

Page ES-13, Linea 15-17: This page discusses vitrification in-iwo separate bullets (one 
for joule heated vitrification and one for vitrification-other). However, Chemical 
stabilization is repxcsented by only one bullet. There is a slgnlficant difference between 
the two chemical stabilization technologies and digcussing them as two separate bullets 
should reflect this. 

P. 3-31, line 19: ?'his line states that remote operations concorns are ?'oonsistsn'iacw6ss 
the four technologies.. ." The CAT feels the remote application will be more difficult for 
chemical stabilization than for vitrification. This belief is due to the multiple mbchanical 
operations associated with chemical Rtabllization. 

P. 3-47,OS: Is there any reason to believe the silo solid secondary waste will not meet the 
NTS WAC? If so, actions should be taken to evaluate the risk and identify alternative 
disposal locations. 

P. 3-58, Line 13: If the shredded steel is returned as feed to the melter, does this piesent 
any process problems? That is, small steel particles in the feed stream or In the glass. 

P. 3-70, Line 14: States that the Silo material has been"thorough1y chkact&icd.'' The 
CAT sees this as an overstatement. Suggest dropping the word "thoroughly." 

P. 3-70, Line 16: How i s  a recycling requirement going to be enforced ppon a - 

subcontractor? -pically, mycl ing  is more costly than using new materials, and 
voluntary compliance with this requirement probably'won't happen. In adUidon, how will 
compliance be measured? Will goals be set and penalties imposed for exceeding goals? 

P. 3-70, Line 22: If mlF pays for the disposal of secondary waste there is little incentive 
for the vendor to minimize secondary waste volume. 

0 

I 

. .  

. .  

P. 3-71, Lfne 12: is there . 
influence any of the treatment processes? If so, then plans are needed t o  acCo~fiiodate 
thosc materials. 

in the &ant sump tank that would negatively 
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P. 3-79, Line 8: Would there bc any value in providing an estimate of the total volume of 
waste that will be generated by each treatment method: consmcdon, smndouy waste, 
product, DBrD? 

P. 3-87,3-88,3-127,3-143: These pages =fer to the scale-up factm fw Vitdhcation 
ioule heated (VU I )  and Chemical Stabilization cement based (CHEM 1). Diffehnt 
methods of detcrminlng scaie-up factors arc a p p W  :o the tivc te:hnp!~gies mid themfort 
they m not considered in an equitable fashion. Vl7'-1 was demonstrated in thd'PoP 
tesdng at 0.34 tons per day on a melter desfgned for 1 ton per day. Scaling up to 15 tons 
per day is then communicated as a 45:l scale-up, This is based on the dtfference . 2. .. between 
the demomfruted scale and the full scale. The CHEM- 1 technology was demonstfated at 
2.13 tons per day on a facility designed for 8 tons per day. The scalc-up factor-is given as 
1O:l. The CHEM-1 scale calculation is done by considering the POP testing facliity's 
design capacity-not what was demonstrated, if either method w8re applied t? the two 
technologies consistently, the scale-up factors would be either 37: 1 (CHEM 1) -ad 45: 1 
(VlT I) of 10: 1 (CHEM 1) and 15: 1 (VIT 1). Instead. the PS inappropriately pbiwnts the 
scale-up factors as 45: i (VIT 1) and 10: 1 (CHEM 1). 

P. 3-89, Line 19: Design, construction, startup and operation of additional kl@ capaclty 
during or following startup of the treatment system could easily be "show stQ$per". 
This i s  a problem that should be avoided in tiesign-not during operation. Purther. it i s  
inappropriate for the FS to assume design flaws, That is, does the project ''&e@ 'water" 
until the increased capacity is provided, or does the facility operate at a reduced 
throughput? Neither is a g d  solution. 

. _  0 

P. 3-108, Actlvity 8900: The estimated D&D perid of 120 days appears insufficient if 
D&D includes decontamination, demolition, packaging, transportation and disposal. 

P, 3-112, flmt paragraph: Although the vehdor proposed a design producing a frit 
p d w t ,  w monolith slmllar to VIT 1 could be made. 

P. 3-115, line 25: This line refers to a "proportional cost increase" as B result of scding 
up the melter. A cost increase is incurred, but it is not proportional to scaIe-up.:Increasing 
capacity of effected equipment would likely increase equipment costs ten percSnt and 
project cost much less if incorporared during the design stage. . .  . .  

. .. . . 

, .  I 

. 
P. 3-118, line 8: This line states that %dox'balancing conditions wili,rem8h bxidized." 
This statement-is untrue. The melter can run reducing conditions. Still, the statimeint is 
nut mlevant bccause oxidizlng conditions are desirable. Recommend deleting ihfs :,whole 
sentence. . . 

P. 3-118, lines 5 and 6: This text states thatlead and sulfates wem'Volatilizsdc$t 'r;s the 
melter and this "implies" that the lead must be partitioired from the off-.gas and:&ycled. , .  . 

a .  . . . .  
. . .  - _  ., 

. .  This is not just  an implication-the lead mu3t be partitioned and rtkycled. . .  . 
. .  . .  ,. . . * .  . .  
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P. 3-ll8,W1e 1s and 16: Viscosity is also controllad by chemical additions's.u$h:as . .  

Lithium Clubonatc. . -  

P. 3-118, lines 19-21: Operability and control of wntinuous processes such as !.his i s  
normally less difficult than batch processes because onct'the system 4s operational all 
unit opcmtions W-= s;zi~Iy "vt85t. Rnwh processes, on the other hand, m constahtly 
varying fmm start to finish and may or may not be mpducible  batch-w-taizk 

I 

I 

P, 3-1 19, linea 16: add .... .and to extend ceramic liner life" to the end of the ehtence. 

P. 3-121, llne 2: Again, additional costs are incurred but they are not pgpofiiond to 
capacity increases. 

P. 3-121, line 21; add, "and the system design presented has installed excess Capacity 
that can accommodate this (i.e. two full-scale centrifuges and two full-scale dryer&)" In 
addition, remove text tsfemng to a clarifier. This design does not include a cl~f icr .  

P. 3-122, llne 4-6: These lines refer to specialized conscruction techniques, ad@tIond . 
unit operations, and integration of multiple components in the off gas system fQr VXT-2. 
These items arc not challenges to constructability. 

P. 3-123, linm 12-J5:'The wording infers that proof of ptocass surrogate testing, ORR, 
and SOT i s  more difficult for this option than the others. The CAT does not understand 
why. 

P. 3-136, line 1s: The long-term environmental impacts in this reference don'!.Cecognize 
the much higher radon emanated from the chemically stabilized waste (because-it meets 
the NTS criteria-largely because the site is very remote). 

P. 3442, llne 9: C o s t s  would be greater, but not proportional. 

P. 3-145, Line 13: It is unclear how a batch mode of operation influences (posi[ively or 
negatively) operating complexlty? 

P. 3-146, Line 5: Do manual methods of temoving caked material imply maintenan%- 
personnel would be performing physically demanding activities while protected by 

P, 3448, Ilne 6: This line claims there is no off-gas system in the design of t h e - a - M - 1  
facility. However, there i s  off-gas control and matment.€or particulates and radon. .Since 
there is no gas generation other than radon them is no nesd for removal of sulf8je. 

P. 3-148, llne 20: The cost increase will be greater but Will not be proportional to 
capacity increase. 

' 

I bubble suits? 
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P. 3-149, lines 4-8: This technology (CKEM-1) is much less robust per the definition 
than the other three technologies. Appendix G has an excellent explanation of why it  is 
less mbust. 

P 3-171, lfne 12: This text states that there is not an off-gas system included in the 
estimate. However, there is an off-gas confinement and treatment system for particulates 
and radon. 

P. 4-15, line 11: This h e  refers to“unique” off-gas systems for vitrification. These off- 
gas systems, while containing multiple unit operations, a . ~  standard commercial indusvy 
applications. 

P. 446, lines 20-22: The VIT-2 option, as presented. has considerable excess capacity 
for centrifuge and drying operations. As a result, increasing the diameter of the melter 
would not add significant cost but could increase throughput. The most significant impact 
fmm the increase in throughput would‘be to  the RCS system. 

*$  P. 4-21, h e  17: This line should =ad, “resulting in a number.. . , 0 

Appendix C Comments 

Appendix 0 overall organization and writing is quite good. However, the section could 
use more attention to increase its reader-friendliness. The following points would make 
the section more readable; 

P The inass bdtlnces should identify streams on the PFD and their SK number. Without 
this guidance thc reader cannot understand what these numbers mean o r  what they 
relate to. 

P The PFD should immediately follow the mass balance. 
b The systeiii rlunibcrs am not consistently used in appendix G. The system narrative 

descriptions and the reference to the system number designations are not identified. 
For example, G.7.4 Product Handling and G.6.5 Gastous Emission Control. 

b Ffgures (3.4-1, G.5-1, (3.6-1 do not show the required product rework functions. 
% 0.5.1 shows K-65 material as solids in a slurry. G.4.1.1 shows the silos waste solids 

as K-65 material. 0.6.1-1 calls the K 65 material as waste solid. The document should 
use consistent tennfnulogy. 

I 

G.2-21, Line 3: Are the secondary waste boxes “standard issue”, or must they be 
specially manufactured, Le. leaktight? If specialty manufactured, must they be fabricated 
of any speclal material? 

G.2-17, Line 14: Are the waste containers proven and certified as air-tight, or is this 
statement an assumption? This becomes important because leakage could mandate 
ncgativc pcsisurt for the interim storage facility. 

. .  
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P. G.2-17, LIne 17: The interim stortige facility for the chemical stabilization options is 
not currently designed to treat radon although the radon will still be released from the 
trcatcd chcmiccrl stabllization waste containers. The treated waste containers are currently 
supposed to be airtight (G.2-17, Line 17) but they probably won't be-CNS containers 
definitely will not be. Also, standards require a slopcd and decontaminable, floor, curbing 
and storage such that waste containers cannot set in accumulated liquids. 

G.2-25, LIne 4: How will need for ventilation of the interim storage area be known until 
the facility i s  filled with containers? If at that time radon exceeds limits what would be 
the resolution? 

P, G2-32: This,page states that HEPA filters arc 99.997 on 3-micron particles. The CAT 
assumes this is a typo and that the text should refcr to 99.97 efficiency on 0.3-micron 
particles. 

Sectioii G.3, general: If this section is intended as a discussion of problems, then the 
installation, adjustment and extension of the VJT-1 e lec tdes  should be includcd. The 
impact of oxidation of these items upon the melt pool should also be includd. 0 

P. G.3-3, note 20: This note is incomt. As can be seen in the VII'PP inspectjan video 
the refractory was badly cracked contained holes and had missing bricks. Had the bottom 
drains not failed, the refractory probably would have. If the VITPP is being used as an 
example, in a three-year operating period the refractory would probably have to be 
replaced at least twice. It is inappropriate for the document to base assumptions 
concerning alumina in the waste on this foomote. 

P. GA-41, Line 15: Is the cooling tower blowdown sent directly to A m ?  

P. G,6,1-2: Table identifies the S k a m  9 as a 54,000 lbjday and Stream 11 as 1471 Wday 
with 64,210 lb/day of additives. The air flow for stream 11 seems very low-should the 
units bc pounds per hour instead of pounds per day? 

. .  
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Comments whlch should be considered during design phase of the project, 

P. 3-89, Llne 12: Parallel development and &sign efforts are typically very difficult to 
successfully accomplish, and require careful planning, coordination and communication. 
Frequently. design “blockouts” are used as ‘~laceholders” until development data are 

. available to the design team. Oeneraiiy, piii“ii!ng t?me efforts simultancously qdds costs 
because of decreased efficiency, and adds risk because of the possibility of overlooking 
important information. 

P. 3-102, Line 23: Are. the= time limits for operating the matment process using the 
emergency off-gas System and continuing to operate the treatment facility? That is, how 
qutckly must the Off-gas System be returned to normal service before release limits are 
exceeded? 

P, 3-149, Line 20: If an assembly is prefabricated off-site and M)E testing is required 
(e.g. weld radiography), would those NDE tests need to be repeated following lifting, 
transporting and installation of the module at the construction R i t e ?  

P. 3-128, Line 12: Because of the number and type of sources that must be maintained at 
a negative pressuw t h e 3  are also many sources of leaks, and a high probability that 
supplemental RCS capacity would be required. However, this will not be known until the 
facility is built and operating. 

P. A-1-20,264,35: The fire access requirements could impact the size of both the curing 
r w m  nnd the interim storage facility. 

P. A-1-23,264.171-178: The product drums in both the curing room and the interim 
storage facility must be inspected weekly. Depending upon the definition of inspection, 
this requirement could significantly impact the design of these facilities 

e 

. 

G.2-31, Llne 1: At l.O’wg, a 36“x80” door will require 110 pounds of force to open. 
May want to consider a door-mounted lever device to “break“ the seal and assist in 
opening Zone 3 doors. This is important to assure the ability of personnel to exit those 
BTeBS. 

P. (3.2-32, Line 6: Hanford has rccent studies that indicate isokinetic sampling may not 
, be necessary to obtain representative samples. This shoulg be investigated. 

P. (2.2-32, Llne 13: ’I).pically; prefilters are 95% efficient. 

P. G.2-38, Line 21: Remote operations, especially those performed via TV, demand 
excellent visibility and thus better than normal lighting. 

P, 43.2-62, Line 18: “Gross decontamination” must bc defined in measurable’terms (e.& 
mrhr at contact, no smearablc contamination) to avoid claims. 
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P. G.4-30, Llne 15: Hammemllls are notorious for dusting; this presents contalnment 
and remote challenges. 

.P, (2.4-31, Llnes 1 and 6: Once rework begins, both the glass/concrete bmker and the 
crane will become contaminated. Decontamination methods and locations should be 
consiucmu. .----I 

I 


