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1>P6-1:')~q A PROPOSAL FO::.. LIQUID SODIUM DICHROMATE FACILITIES 

FO:i. THE 100-C AND 100-D AREAS 

• 0 0 

• 
Design Se·:-.i.:m 

Pro.::ess Engineering Unit 

by J. C. Whiprtf a~yJ. 00 

• This :ioc-u:nent has been re~we::i and approved by the appropria:.e members of 
the Process Engineering uri!l. It is the purpose of thi~ doc1,;1,\ent to record 
a propcsal for applic3tion to existing ~reas in the event the conditioru 
specified in "RecoMendatior.s" are fulf~lled. It w~~ prepare:O,o record 
certain schemes which appeared advantageous for existing areas. These ad­
V!lntages became apparent from studies conjucted initially to de~ennine & 

design plan for later i.r.stallation, if :-equired, of dtchromate facilities 
0 in lOiJ-1{ A !'M, 0 

This "~rk was ~rfurmed ~njer research and dewlopmer.t autho~ization RDS-ll. 
No fur-:~er design-develo!1.U8nt work wil! be perfo?""llle1 on this ~roposal b)" 
tt.e Pr:-;-,.. .. s Engineering :·nit until su:::-h time as 1~ det.ar.nine·:: that dichro­
:na:.e fac i.l h,ies are required as a port~on o :" the nor:nal treat :11ei.:. process 
ot' exiifk~n?, ;:,lant5 er a::-e r1?-quir~d ov<.?!':' ~~ exten::1e:i period !:::::- experimant.Al 
purposl!. 
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·• 
A PHOPOSH FOR LI(lLID SO'DrJM tlICHROOTE FACIU'UES 

FOR n1E 100-c ARD 100-D ARIAS 

HV-27270 

• It is the purpose or this report to evaluate t.t P po ;,ent i~l cost savings (per 
HW-26913) to be real11ed by converting the sodillDI dichr01N1te rac111ties in 100-C 
and 100-D areas into continuous liquid handling facilities as propoaed for the 
100-JC areas. It is also the intent of this report to present the existing condi­
t.iona and prelindnary scope of the proposed conversion. 

#i 

t-
<i 
·;rt 

RECOMHENDA TIONS 
~ ~ 

It 1s reconnended that continuous Uquid handling dichro1118.te facilit.iea be install.ad ,J~ 
in all of the existing areas if it ~.s detemined that sod1WII dichromate is detinitel.7''.t :. 
requind as a corrosion inhfoitor. (This assumes that present feed rates in the ::%-
magnitude of 2 ppm will be maintained. See Page 13 for discussion of effect of J ~ 

:• reed rates on econollic!. ) t 
. ¼~ 

• 

It is further reC011111ended that liquid handling d1chroute facilities be iMtalled ~ 
1n the 100--C and 100-D areas if it is detentlned that the formal. progru tor teat- .l-
ing ettects or sodi'lllll dichromate will extend over a period in excess ot approxilutely .l 
one and one-half years. The m&.Yi111)JII perio. f operation required to pay ott the .-:ifec 
capital cost tor conversion in each area h approximately one and one•third yeara. -~ .. 

•. it: . 

JUSTIFIC~TICN '.i: -~~s:.. 
A• Annl131 savings in operating cost of about $11,000 per year tor tbe 100-C 5::.. 

an.a and 814,000 for the 100-D area would be realiaed due to this conver-- ·$=-
.;ion. These s&.viaK1:1 an, i.ypical of those which U7 be realised in the other 
areas . {Jdditional s&virl£, in operating costs or 116,000 per year would 
be aa11~ed at 100-D aft~r ~'mpletion of the 10O-D activated silica testing 
prol'"a!II. This is further a.~,-'1.! fied on Page l{' ,} (I) 

L~~ 
.'?~ 

{ 
B. The total conversion costs ..,ill be L'lllOJ"ti-ied 1n a short period. Fo:r exaaple, ;._ 

the capital cost.a would be amrtized at. the lW--C area in 1 • .3 years and at. >i 
the 100-D area in 1.2 year3. Ott:er areas would have similar pay-otr periods . \;' 

c. The substitution of the liquid d1chromate for the crystalline d•hromate 
will eliminate dust and area maintenance proble111S associated with handling 
or this material. In addition, the risk of intro1ucing pieces of bags or 
other impurities into the process water through the dichro11U1te system would 
be practicall7 eliminated. • • . •· -
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BAClOBJUim OF STUDY 

In doouaent 1111-26913 ent.1tled 11Des1&n flanpi.111 of Sod1\lll Dichroaa\e racluu .. tor 
the 100-1 Areas•, • recoaendation vas 11ads that the~ areu be equipped ld.\h 
a nn type of dichroute handlins facility to be da1 for recli"l'inC, •tol'illl, 
and autoclat.ic~ fNdinc • -m d1obraute _.olution. parable uterlal ooau 
plu appreciable financial ••rinc• in uterial handling labor costs Juatititd \bl 
selection ot the 70,C 1olut.ion u the rav •terial. 

. ... ;. 
:.': . .-~ . . 

:,'. 

. ~ .. _ 
··<-:-·, ·· :• _ 

, . :.~ 
In addition, operating ·bbor sa'Yings would be appreciable aince recelrlng dtcbro• 
mate tn solution form inherentl1' lends itself t.o a continuous type procna and · -f 
thue ellainates the batch 11111tbod or duaolYing the solid dichroaate 1n water beton ;J.~:. 
injection into the process veter. Continuous feeding of solid dichrout.e "° •ana ~ 
ot conftntional graviJletric feeders vas considered to be inaccurate 1-caue ot the ·;;t_ 
deliquescent nature or the CrJs'--lline di::hro:nate to absorb 11oisture and deposit !F 
cnkes t,hv., 1nt.erterring vit.h teeder operation. ... . . . . ~ 
Since tbe propos~ 100-K dichromate rac1~t.1u preaeftted the deairable teat1&fta .- t:_ 
ot au.t.omat.ic operat.ion u vell u econo•1c catns, HV-26913 reaoaended that \be _:,1; 
older areaa ettploJing dichrol!late in conjunct.ion vith Uua~treated vat.er be infte• - _ 
'-!.lated tor e.Jnveraion to a l type facility. This IIJ)Ort will present tbe foll.w- /fc 
up enluat.i.;,n on the con"9ion or the preaent tvo !fchroute make-up tac1l1'1HJ •.(~-
one at 100-C and one at 100-t>. _1, 

The batch .. tncl (existing 1n lOO•Anit lOO-D anu) Hploys dicbrout• 1n CJ'78t.al- . ~-
line tora u the raw uterlal noeived and at.ored. Thi• crystalline uterial u ·.; .. 
dissolved in water, sutticient.q diluted to about 15• dichroute stnaa\h, tbo~-·_;t-
111iad, and tnnsfened to solution teed hnks. Thr. r~cding or this lSj aolut!on :~:,. 
into proceH water lines froa solution teed tanks 1s continuous. ;~~-

The prop:,sed cont.im10US liquid handling racilit7 vould recetq, at.on, and anciaa­
ti~lt feed fJ"Oa 1tanp, aodiua dicbroute aa a 7QS eolution. 'l'ha 701 1olut1on 
voll!h be diluted in the dichroute teed lines downs•• tro11 the proportion1Dg ;'rps and .fed into the pl'Ocess VIit.er 1tn11~. • 

PR!Sllft' CCIIDITIOIS 

itil 1. 100-C Area 

• ·• • 
The 100-C area hu all dicbroute equipient. located in the 183-tllter puap­
houae. The pr1.aKY st.orage or rav inaterial is at the 165-B building where it 
is rec~ived and lff')red !ro111 off-site shiP1119nt. --

Ludted aecondaey atorage~s provided in the t1ff.r pwaphoue vhe. the 100• 
pound bags are stored on pallets. Because or the .storage lilllitat!e'na in 183-C 
approximatel•hre• delinries • 1110nth from 185-B are required. The nonaal 
operation of 3el1ver1ng thls 1"terial requires several riggers~ a tru.ck dri-ver, 
and crane-truck. I'ttaddition to this tri-monthly delivery trom 185-B to 183-C, 

• 
• • . ~ 
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approxillatel.y t.vo i»liverlas "9r imnth Lo 185-B £r011 oi!-si~• source, ot 
material are required at, tba preaent de11111nd for dichroute. Again the ,._ 
sue crw are -.plo19d approxblate 11 tour hours to unload fl"Otll the trucJt ancl 
palletiN 20,000 to J0,000 pomida of dichrcMlate in 100..pound 11cu • 

Tbe dicbl'oMte operation rroaa woad.ta and duping tna bacced dichroute in\o 
a aolla\ion 11Ue11) tank to traaaterrlll the dilute cllcbrollat.e aolu\lon t.q. 

• solution teed ~ is do• on a batch schedule. Tllo or three t1Ma a ... 
a lSJ dicbroMte solution ot about )6QQ gallona is pr.pared• for, each bat.oh 
solution thrM un-hours are connad"Wi' which approxiaat.ely ~-16 a\11U\ea 
are requlnd ror wuoading the Ral1~ ""'~~ri~l int~ the ta.~k. 

Tbe diaeolm dichroat.• is then. agit.ate-J tort.~ hours 1n t.ht -1das tank \0 
insure tboroagh 11ixinc and diHolut.ion of d1ch1"0Mte. FollOlfinl thu act.ta­
t.ion the 1olution is transterred ta.t.be t.vo teed tanks. During t.bia tvo hoV 
agi tat.ion period the 0119ntor perl!lli.cally inspects the agit.ation and ClHM 
the 111\loadinl ... • One un on a 40-hour -wek 1s requind. Polloviu \be .. ita .. 
~ton ~n• operator suples the blltch tor 1pecitic 1raYit.y. 

The dichrolllate process upon naching the tvo t& ta!. ~s contim&ou. POU' 
pJ'OportioniJI puaps, paced by now •ten tr t.he process vat.er Una• •ter t.111 
dichroMte •nllltion froa the re.rt t.anka and tnJe,t t.hlt aol11\ion into t.be pro• 
cess vat.er Unea at fead rat.H in proportion to the x>roc.aa vat.er flov. llofllal 
oper•'-1.n& proc.dlU'• ia ~ sa111ple the dicnroaat.e treac...'CS vat.er and pertora 
coloriatric detendnationa ewry t.110 boun. Thia Hl"ft9 u a back-up opera­
tion to t.be pacin& operation o! the process vat.et' sumator1 • • 2. f)00--O Area 

• 
~ 

The 100-D dichroute !acllity located in 18S-D ~ildinc suppu .. dlcbraute 
as a lSI aqueas solution to both 100-D and 100-Dll anu. Al in C area, the 
rw •terul !I solid dictroute which la unloaded tJ'OII the ahipper•s tJ'IICk 
by the tbNe or tour un rtaer crew at t.be l8'i•D 'bl&ildiJla and 11torad on 
pallet.a. At the presect vst.er nova through 1) and DR, approxillatelJ 1h bat.o!lel 
or 151 dicbrollat.eaolution are Mcie up each veek. The bat.ch prepara\ioa ot \be 
l~ aolution again entails duaping the dichroaat.e into the aixing t.ank, addi.fla 
the correc~ aaoW1\i)! water tor dilutlon_,nd q1tAting tor approxiuttl,y t.vo 
hours. Following "Wlia agitation, 11uapl1118,s done by the operator. The solution 
ia tun transferred eithl9r to t.he tt~rt. •n~ t'l DR or to the tvo tee:!. tanks 
!J"OII which the dichroMte 1 .. ed to-.,Ocess vater lines ( ta-. inlet proceH 
water lines to the large water re~enoirs in the 190-D building). 

Since the 183-DR headhouse has l Ls own dichroute storage rac111ty, the pw,ip-
1.ng to DR ia an intvlllittent operation dPpendent on the de1l'land or l)Jl tor a 
suit.able dichromat.-,.c~log. Fro• the DR st.orage the lSj solution is pqmped 
and injeet.ed into the process veter lines after the tilt11rs b)' proportio:11.rc 
puaps in the 183-DR headhouse . The flow tr011 storage at DR 1s continuoua and 
auto111atic; the proportioning pumps being paced by au.at.era on the filtered 
water lines and automatically re,etting with any yarlation in proee11 water 
now. 
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• The flo~ from the tvo storage tanks ~n 185 -D 1s continuous, but not a~toaa~ic 
· in varyine the rate of dich.."ON.te injection with variation in pr<;cess vater . . 

tlov. Periodic sampling or the dichromate added water is necessary, and colorl.;. ., .. 
utric determinations or these samples determine the necessit;, ot changing t.1- -·· ·:. 
rate of dichromate injection by 11anu11l adjustment of the strokewn the pwnpe. 

• The present dicbroute installation employs an operator around the clock aeftll 
d3Ys • week. The day shift operator prepares two or three 8oo gallon batches 
or the 15j dicbroute solution every dq in addition to 1111.king coloriaetric 
determinations eYery tvo hours, and intenrl:':.tentiy transferring dicbroute 
solution to DR headhouse. e • • The 111&in functions of the operators on the swing and graveyard ahitta are to 
run the samples through the colorimetric determinations eveey two hours (each 
determination involves sa111~s from lJ sampl 1.ng points and requires approxi• 
reatelyr.j()-40 :rlnutes of the operators ti.lie) and to export a supply to DR when 
the su)lf>l,y at DR beco111Ss acute. Thi; exporting of dichr0111&te to DR need not 
t& a. fruqu.ttnl. oc:curance since the tvo storage tanks at DR together ban a total 
capacity of Rbout 4,000 gallons and tht~erore can supply approxi•tel.y a ll&ld.­
rawn four days supp:.y or 15% dichromate solution to DR process water . 

• COKVERSIOM OF 100-C ARD 100-D DialRCIIATE FACILITIES 

l. 

• 

Proposed New Installations 

A • 100-C Area 

The proposed conYersion of the ~br&.te facility will co~pletel.y eliain&te 
the need !or the dichromate operator I s part. time services as well u the 
labor associated with unloading the dichromate at 185-B and transport1118 
to 183-C filter pU!ll)hr!use. This new facility would be continuously oia,at­

(§ng with the ellminati1JD of the batch preparation. Basically the illlportant 
changes necessary are: (1) locating the unloading site at the headhouae 

.• and (2) ll&1d.ng a !w additions to the existing facility at the 18)--C filter 
' . .Y pllDlphouse. 

-~In ~~locating the unloading site, the present dichroraate transfer pump 
'~uld be relocated to the he~dhouse vhere it would serve the fu:iction of 

unloading the 7~ solution from tank cars and transferring the solution 
through a new three-inch line acros.s the flocci1lation and sedilnentation 
basins (parallelJ.llg the present li111e lines) through the filter building to 
t.he storage tank'P'in the filter pumphouse. About 800 feet cf thne-inch 
line is required !or this function. An automatic shut-off Yaln would be 
provided on t~discharfe side of the unloading pump. Thu valve would be 
actuated by no=-low in the line. (ti 

The three dichromat.e ~anlas presently in use vou1.d serve as solution stor ... 
and feed tanks. The present ma lee-up tank would be IIOditied by welding a 

• -
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two•to,,t high cyliw.tric"l section to the top of & t!mk to eqUAli'Ze it~ 
height vi.th the other tvo tanks. These three tanks JIPUld supply about a 
60-da, stol'age ot 70J dicbromate 11olut1on. An addi~nal eource ot about 
a 40-day supply could be obtained by spotting a tank car on a spur track. 
S<>meiaeans or heating the car would be prorided. The threeJ,nch lines 
fro~~e unloading pwnp vould branch in the filter pw11p houll and teed all 
three tanks. All three tanks would be equipped vith high lunl float con­
trol valves which vould .1u~,-,utically open and close their reepectin liJles 
depending on the height of ii.quid. A ne11 line vill coMect .t.be forar mab• 
up tank to th~ header reeding the proportioning pumps. • • The five proporticnin& puaps (one acting as a spare) will be left in place. 
After tile proportioning pwnpa nev dilut lon water lines will tap into the 
four dichroNte feed lines before the injection points in the )6• proceaa 
water headers. The purpose or diluting the 71.l/. solution streau vlll be 
to enhance the mixing of dicbrorute in the process water lines.,-d reduce 
t~e possibility of d1chr0mate channeling tn the process water ilraders. 
F1.u 11i11:u Lleud~~ b .hii:=~ttc.l .in l.htt cu,a.nrells • 

• 1 --
The sampling lines in 183-<, vou.ld reni&in in their present locatinn. The 
coloriJIMric determinations would be run periodically vith the pH analyaee 
by the l!ladhouse operator in the filter room analft;cal station • • s. 100-D and DR Facilities 

• • The proposeci changes involved 1n this connrsion will el.ilninate the unload-
ing and material handling labor involved in the batch prePIJ'ation. The 
basic change in this conversion is to relocate the !aciUtrat the 163-D 
beadhouse, from which D ~R areas vould be supplied. This vould ant.ail 
relocating two propo;&J.oning pwaps from 185-D plus associated piping on 
the chemical floor ol"f.he headhouse and re locating a large horizontal 
19,000 gallon storage tar..: (presently not in serrtce) and one unload~ 
pump (an outdoor acid unloading puap not in use) to south ot the 183-D 
bead.house near the act.i-Yated silica 1torage tank. All equipaent would be 
cleaned and reconditioned as required. 

The 70,. d1chr0111ate .solution would be brought into the 183-t> headhouse 1tor ... .-\ 
area in railroad t.ank cars. The unloariing pwap voulrl be manitolded in such ,,.:·: 
a way to unload the 7~ solution into <:.he storage t~and at the saa tiM 
to reell both DR storage and the two pr~por1.ion1ng pulll~· to be located on 
the chelllical floor. (The present acth'ated silica pump at 163-D ia uni.­
folded in a similar manner.) When the t..ank car is not being unloaded, the 
pump would export 701, solution to DR a~d feed the D area proportioning pumps. 
During the time of no unloading or no •lXporting to DR the unfoading pump 
would SlWl)ly to the D pumps enough sol•1tion for priming the pulllps and would 
recircul'lie the remainder back to t.he ::torll!ge tank. 

This storage tark ,.a, of sufficient capucit7 to supply dichromate to D and 
DR are•~Jor 85 d~f'. ., 
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Sevent7-perlnt dichromate solution vould be su;,plied to the D feeding 
rao1l1t.les by running a single line (l/4tt or lj2tt schedule 40 pipe) troa 
the unloading puap to the second noo1· of the D headhou,e. There it, 110uld 
br~Mh and teed the two proportionir.g pumps. Dllut.lon water line1 1IOUld . . . 
be joined to the t110 D area dichrollat" streaaa after the tvo proport10llillf :~ 
~ tor purpose3 of diluting the dichromte solution. The diluted diahro~~f~,. 
ute streams then wuld run to the center ot the beadhouae, t~ croaa ·.>, 
the ~culations and sedimentation basins, and run overhead oYeP"tbe tu.. .::~. 

'1' ters pipe gallery and connect vith two 36" proce:,s water headers in ·;: -:, 
the 183-D tilter pump house. These tvo process water lines would be tapped -"­
into tor connection with the dichroMte feed lines •. Tvo ratio now con­
t.?"Oll~rs wuld be connected -.nt.h law t.v existing nuw aet.era on the pro-
cess vat.er lines and would also be connected to the_proportioning pwape. · 
In this manner the rate of dicbroiute reeding wou1ca111a,s be proportional 
to the process water flow at the desired ?Pl'l• 

Sa~ linH constructed or saran tubing would be instaft.d to run troa 
the JPocess water headers to the headhouse anati'i 1r.sl st-st-ion. 

The DR !acilit;y would require little lft0d1ficat1on in handling the 7~ aolu­
tion. The tarua, are eq11ipped to receift the 7~ solution and pronde dilu­
tion to lSS dichromate by weight vi.th present dilution line• before fHdins 
to the plant. The 7~ dichromate solution would be supplied to 183-DR 
from 183-D by means of & 2" export line which would connect to the present 

• line running rroi. 185-D to 183-'Dl\. The unused line fro11 this connectiJlg 
point to lBS-D would be blanked o!r trom serrlce • • Estimate Co1TW1~,1nn Cost 

Preliminary pip1ng and equipaient layout sketches have been f'urnished to tbe 
Estimating SerYices Group, Project SectionAlls well A~ other pertinent eati ... 
mating intoI'llllltion required such as sitllng, lengths and t,;pe ot piping reqlliilk; 
the amowit of pip1ng to he steam traced and/o.uriedJ and t:.hwxtent of re-

•co.tioning existing equipt11ent for use in the dichrotMte !acffltia~. 

With the abOve inlonution, the con~ion of the 100-C area ha:, been estiMted 
at ..k\total project cost of tl.4,000. The 100-.onversion hB.8 been estiJl&ted 
at 'P'total projec~ coat or $16,JOC 

(I) 

ECONOMIC ~VALUATION OF CONVERl'Il«l 100-C AND 100-D AREAS 

1. Econcmic gains at 100-C Area 

A. Operating Labor • The proposed continuous process would el1J111nate the ueed tor a dichromate 
<JperAtor in the fl It.er pump house at a cost sa.ving3 or t6,000 per year • 

. -
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5. Materiitls Handling Labor • 
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The unloading operation in 185-B would no longer be required. Baaed on t.M.. > .. ..,. 
annual eonsption ot dich,·011V1.te at the pn,sent vater now rat.es and at. •<:.:l 
unit handl~ cost or tlO.Sv/ t.on (HV-26913), an annual earlngs ot 1.3,220. :.!:' 
would result. In addition, the unloading fro!ll 185-B L"ld delivery to 18)•c: ·.::,.,:,. 
vould be el.ildnat.ed at an estimated savings ot 14,590 per year. A hipll' 
Nterial handling unit cost of 115 .00 per ton va~ arbitrarily assipld to 
this late1· operation beca~e or 1110re handling steps inwlnd. 

c. Material costs 

The tollovlng cost in.tonaation receh'ed tro11 DoCWll9nt RV-26913 <Ind .. \ba :~~ 
Purcbuing Depaz tMnt vu used ao the basis !or co.-paring taa utar:\1,1 ooet : ·;· 
ot 7QJ solution vith the aate:rial cost of ~• solid dichroaat.e. """'-- · · ~,'. 
shipant are available; (l) by rail !°ro!II th~ Eut direc:tl1 to Hanford 1fOra ,:... .. 
am (2) by ship through the Panaiaa Canal to Seattle and by truck troa Seat.t.i. :.< 
to Ranford. The solid 111aterial costs i}.,.90 per 100 pounda againat 11.).116 ,. 
per 100 pou.1ds or dicnro1U1te tor the 111 solution, both prlcei. on a •lh1ppilli'.·: 
by water to Seattle• basis. Shipping by rail raises the unit cost of bo~ . : \ 
ut.erials t.o 113.51 per .1.w potm<UJ tor tt~ soa .... t.er1al and 114,Jb per lGO . ·· 
~ for the M aolut1on. Hl w\it. pricH incl11de FOB prlce pl.JP tn~ .. f 

ntes. All total costs are based or. the preHnt dichroeat.• de..,..t ~ P!Jl• '.'i~;. 
~ . ~ 

Cons~quently the annual uter1&1 cost,ltr the s011A.tertal 1IIDUld be 179, 
it shipped by vater and t82 1 700 if shipped by rail compared to annual 001u ·· 
7Cl9solutl.On or 182,430 it shipped by wat,u jnd 161,790 U' shipped bJ nil. • • D. Sumary ot Operating Costs 

The operati~ costs ror bOth types or ~~~tal.tiona are sUM&riled in \be 
table belova 

TABLI I - ANNUAL OPERATlll, COSTS FOR • 
C<JITIIUOOS SlST!H AJID BATCH SiSTIN (100-C AR!l_j • 

• Bat.oh S11tta 

--~~ 

'~;.7 -~ 

Annual Labor Coats 
l. Operating Cost 
2. Unloading at 185-EI 
J . l>elinry to 183-C 

AMu&l Material Cost s if 
Wppedby Rail 

Annual Katerial Costs if 
Shipped by Water 

Total Operating Cost 
(Shipaents by Rail ) 

Total Operating Cost 
(Ship.ants by Water) 

• 

Cont.inuous S,steJl Rtceirlnc l)icbrcaate 
Receb1ng 70J Solution in Blp e 

Mo cost chargeable 
Eliminated 
Elii11faated 

-
t87,79<.J 

82,4.30 

87,790 

82.1'30 
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I 8,000 
.3,220 
4.S90 

82,700 

79,000 
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2. zconold.c Gains at 100-D Area 

• A. Operat.ing Labor Considerat.ions • 

.• . ·- --- ... ·""'::,;~~-=­
. . r.~ 

·-}~ 
·t: .. ~ . .. ~ . 

;"ti: 
-i ~ 
_-:t,,.·~ 
·:~·-;t 

:J 
-~·1 

t! . 

;l! 

' -~ 
During the middle or February. 19$ 3 production or actinted silica in tbil . ½J.:, 
18S-D bllilding vu started. Tnis operation coupled with tba batch ...... i 
preparation vill increase the wrk load ot the present operat.ora now opera\ .. /i 
in8 the dichl"oaate syst- only. Tran.st erring the dichroMte f'acllitt to t.he f'! 
183-0 beadbouse wou.1.C1 eliaunate the make-up of 13 to 14 batches or dichro- )t; 
ute s.:>!ut.ion a nek in addition to elillinating the saapllng duties ot the ,J. 
operator in 18S-D. This transrer or dicbrolllate tacili.t7 would leaft the .-::, . : :1 
operatcr t.o handle the activat.ed silica installation only. Since thie ~1- -
nted silica tacilit.;r is only a temporaey test. tacilit.7, on coapletion ot J ~- _: 

the activated silica teat no operator would be required. 

InYestiglion into the 185-D activated s1lica test installation bu shown 
that this operation need operate on ~ two shift basis only, eaploying only 
tvo operator., instead of the present four, which vill be used it the batch ,,,,_. 
11111th0d or dichromate is continued. The !'acility is capable pr producinl ·:..; 
one J,02J gaPon bat.ch every hour or conaervatiwly' seftn batebe" a 1hitt. ·J 
Two shitts or. a H'ftln ~is could produce enough ailioa to r .. d at the "I e ll&lWIWll rate or S ppa. ffle anrase rate vill be -.ich lO'llll1' than S ppa, ·, 
hence tvo 11en on a tin day nek vould be nol"'lll&l operatitlP vith owrtS. 
required onl7 under MlWlUl1 treatment conditions. Fi«W'e I shows tbe .an• 
pover needed in the bat.ch preparation of cbellicals in 185-D before mcl at\er .'; 
the proposed connraion.e'fhe probable manpower required !or the propoNd >\ 
operation would tluctuate bet•en one-halt shift, the dq operation to two ,t·. 
shifts, fin day operation over the year. Tvo 111en can be clai!lled as ••TIJ!111 
in operating labor on this bases and a total of !our Mn can be claiMd 1lban ~ii: 
the test or the act.bated silica is completed. ' , 

9. Materials Hand .. :abor 

El1.nli.naticn of the unloading op.,ration ~t 185-D vould a!ult fro• the con­
-.ersior.. At a unit materials handling cost of $10.50 "II ton, a 1&vinc1 of 
about. t4,l40 per year wou!d be affected. • 

C • Material costs 

As diacua~!td !or the C area conversion e~ploying the same unit coats of 
• materials, the cost or the solid material would be .lOl,$70 U:.,Shipped by 

vater and $106,370 1! shipped by rail. Slightly higher costs .... sult in 
buying liquid dichrol'l&te as the?~ solution. These are $105,960 if shipped 
by vat.er and $112,870 if shipped b:v rail. All costs are based on the pres-
ent diehr01Ute demand o ' 2 pp • 

D. Comparison of Ope ... ing CC>sts • 

.,_.,,-

• The operating costs for ooth •s of dichrotute 
in the table below: 

~: '.~ 
installations are swmianllecl ,~ 

- • 
.. : 

}i 
:;~~~ ..... 

... !.: 
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·•.· J 

• OECllSSIFED .. :i 
--------------------------------=,=,.----=,,.,...,,...-,-----· __ .__,;;f~~ 

---·-··-·-·- ···- --·-· .... ·---- -· 



- ·- 'f T ·•---~-
I 
~ ---:.:. ( 

' ; .. :: . . 

. " .... ~~ · 
. ...... ~ !' ,:.: .J ....,, .,~".,. ... "' it .... 1,. ·; . . .. .. ... ,,,.! '!" 

:-·> •••2 • ,t.6 ft1:ti1o ••·•s• 

"---------------------------------------------·--· - · · . .. .. 

_____ .....,. ___ , .... ,.;.. - .. ... ·~-· .................. -. . _,.._ .... ,,...; .. _ __ ...., _______ __ ... ...........__,..t:,,,=•--·"" ...... ...... ._..,,....,,_,_.~ ... ..,..,.. ... _ ...,.,,.,,.,_ - ......... _ ......... "'-~ .......... ..-. ..... -•----- •-'\'"• 1·- ... .,,. ... ... .. ......... - .•. 

-. .: . • ,. ! 

2:. · i 

I .t: .. I~, -~ 
.:; .. t ·-:- ·-'! 
.• . - ~ .' l 

•- l ~ :~: f : __ ,I . -



0 

• 
0 

.o 

i 
0 

1 
! 
! 

I 1 
I 

I l 
I 
i 

0 f 
! 0 
I 

' 0 ' 

• 
• 

e DECLASSIFIED e 
\ •. 

TABa II - ANWAL OPUATIIO COSTS 
•roR CONTINUOUS sl'ST!M AMD BATCH S?S'rD. (loo-n ARIA l . . - . 

.,.--

111-27270 

• 
Cont inUjp S,.t.elll Bat.ch Syatea 

Rec•i~ l~ Becei~ D1ahr0Mte 
Solut.1cn in BIi• 

Annual Labor Co~ 
t 16,000* 1. oi:-rat.ing ts t 32,000 

2. Unloading at 16S-D Eliminated la,lbO 
Annual Kat.erial Coats 

(Shipping b7 Rail) 1112,870 lo6,370 • AM* Material Costs 
( ppiag by Water) l~,98o 101,s10 

Total Operating Cost •• 126,87'9 142,$10 0 (Shipaents b7 Rul) 
Total operat.1111 ecsu 

0 

0 (Shipaent by Water) .l,980 1)7,710 

• Thi• cost will be eliidnat• d vhlln the actiYat.ed silica "st tacilit7 1a 
complete~. 

J. AddUional AdYant.aces to be Gained by the Proposed Conftniom • 

Elindn,fon of dust -!lnd necHHry clil,-up alter batch P?Jf&!'&tiona would N• 
sul.t it the ~ dichrolla1& 1olution 1s handled as the rm9aterial. In add1-
t.1on, the c~.ance or intrllucing piec•~ or bags or other iapuritl-• int.o ~ 
process vat.er would be •Uainated. • 

4- Amortisation or Cap&i Slpenditures • • Sine• tw 1110dea of transportation areaTailable tor shl.p"8nt. of aolid ~ct-~• 
mate and haw DNn -ployed in the paft tor shipping the ut.erial to Hantord 
voru, it. vu uaued (for t.he solution fora to be on an equitable buia witll 
the cryat.allir.e dichromate) t.bat ;·~ sol1.1tion coul:l wo be shipped to Seattle 
and trucked to Hanford Vol'ks9. well as transferred ovuland by tN1cbt.. lbip­
ping t.he solution by water might. be iapraatical. However, the cowdit.J rate• 
on liquicwhipunts t.o 11oae points ot heaT)' consQlll)tion haft been reduced in 
the past• about 9°" o~ thcs'!' vhich.ppl;y to granular dichroMte. • • 

.or 100 -C aw t.be conTI11-.i0n coat. of t 14,000 co•J.lda be paid ort by 
operating sarl!rgs ranging from $121 .380 to llll,620 per re• in about 1.2 to l.J 
years. The m.axi.mum and mininl\111 .vings rQ&Plt depend inf on the aethod of ship-
ping the raw material. 0 0 • • • 

The cwersion cost. or 116,.300 t~r D area cauld bP. paid off bf operating aavtnca 
rang1nf" from tlS, 7}.J to 113,640 per YW in about. 1.1 to 1.2 79ara. These 
openting saTings vo;;.ld be increased 111 116,000 per year upon completion ot the 
act!.vated silica test !"acility. The -exact. operatin. :-:avings would depend again 
on t.he method of shippw the rav materialO 
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S. Futur: Changes in Oichro-te PNd Rates O O O ·?t 

Pu operating cost figures and re,ulting a.mortbati,on pariods pneented in t*::; 
report. an baaed on the pr.Hnt nte or 2 PPl'l of dichrollat.e addit,ion and do 1'0~· ': 
renect cond1ti~ns which llA1 exist it tbe rate or dichroute is aterialJ.T de- _: \ 
creased 1n tb• future. The Justification of converaion would gobabl¥ decreue ~­
in the case of t.he..J,00-C vea by virtue cf lowr material handlina c01t11 and · .,, 
possible elWnatM of t.!N operati'.'1,j labor cost at lov diohromate feed rat••• 
Howftr, the 100-t"'onwrsjen vould ~how an enn sMller a.>rt1:aat1on. p.,ri.Oel 
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b'J virtue of gn-atlif opera\Lng snLlgs r~sul.ting !1'0111 a smaller cliftei-.noe in 
11&terial c:.ol'~S. At, the bwer ,.~eel rat.es t.b& operator voul.d at.ill be Nq\lincl 
for the batch, solid handling .s79teoon a 24-bour buis at 100-1). 
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