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CONTROL 

ADDITIONAL INFORMATION ON CARBON TETRACHLORIDE RELEASES FROM THE PLUTONIUM 
FINISHING FACILITY (PRF), HANFORD SITE, RICHLAND, WASHINGTON 

Notification of a continous release of carbon tetrachloride from PRF was 
made by the U.S. Department of Energy, Richland Operations Office (RL) to 
the State of Washington Department of Ecology (Ecology), U.S. Environmental 
Protection Agency (EPA) Region 10, and the State and Local Emergency 
Planning Office on January 21, 1993. This notification was made under the 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) requirements (see attachment). The emission is expected to result 
from the restart of the PRF, which is located in the 200 West Area of the 
Hanford Site. Based on the initial test runs conducted in January 1993, and 
prior operational data, it was determined that the facility would exceed the 
CERCLA Reportable Quantity. The solvent extraction process will normally be 
operated Monday through Friday and be suspended on the weekends. Weekend 
emissions are anticipated to exceed the reportable quantity of ten pounds 
per day but will be lower than the levels during active processing. The 
releases during the weekday operations are not expected to exceed those of 
past campaigns. 

In addition to the reporting requirements, an evaluation of the threat to 3466 human health was made in accordance with Washington Administrative Code /~~ 1 

(WAC) 173-303-145. This evaluation was based on the potential concentration ~ 
of carbon tetrachloride in the breathing atmosphere in the areas adjacent to ~ ai·o J 

the facility and offsite. The greatest onsite concentrations (300 meters IQ ~ ~ c.:,
1 

from the stack) were compared to the occupational exposure limit set by ~ <t, ~~~ 
Occupational Safety and Health Act of two parts per million (ppm). The ~ ~ fuu.a 
greatest offsite concentrations were compared against the Toxic Air ~ u. 
Pollutants (TAPs) regulation WAC 173-460 for carbon tetrachloride . Although ~~~ 
the TAPs Acceptable Source Impact Level (ASIL) technically applies to a new ~~Z'ZLZ~ 
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source, and hence is not directly applicable to the PRF release, RL believes 
that comparison with this limit is appropriate for determining whether the 
anticipated concentrations of carbon tetrachloride would be considered a 
threat to human health by Ecology. 

The input parameters used to make the calculations include a stack height of 
200 feet, an inside diameter of 15.5 feet, a flow rate of 214,000 cubic feet 
per minute, and an emission concentration of 6.5 ppm. The emission 
concentration is an average concentration taken from the last four campaigns 
at PRF that ranged from 6.15 to 6.79 ppm. This concentration may be a 
conservatively high number when averaged on an annual basis since none of 
the four previous campaigns lasted an entire year. 

The result of the calculation for the onsite location where employees would 
likely be exposed to the highest concentration is the 272-WA Building which 
is 620 meters west northwest of the release point. The peak calculated 
values using the standard conservative dispersion model (SCREEN) for the 
release of carbon tetrachloride should be compared with the suitable short 
duration air concentration reference value for members of the public. The 
peak air concentration from SCREEN is 6.86 µg/m3

• The 1990 National 
Institute of Occupational Health Threshold Limit Value is 2 ppm, or 
12,600 µg/m3

, which is much larger than the projected maximum. 

The result of the calculation for the offsite location where a member of the 
public would likely be exposed to the highest concentration is 
23.77 kilometer east of the PFP on the Hanford Site boundary. As stated 
above, the release is an ongoing activity so the ASIL (WAC 173-460) is used 
for comparative purposes only. Using the dispersion model (industrial 
source code - long-term) the highest annual average air concentration is 
0.0128 µg/m3

• The ASIL defined in the WAC for carbon tetrachloride is 
0.067 µg/m3 (WAC 173-460-110), which is much larger than the projected 
average. 

Based upon the fact that the anticipated annual average carbon tetrachloride 
concentration is below Ecology's ASIL, and given that the ASIL is based upon 
a lifetime exposure, RL believes that the discharge does not represent a 
threat to human health. To ensure that you are kept informed of the status 
of these releases, RL will continue to include Ecology on all transmittals 
to the EPA regarding continuous release reporting for this discharge. 
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If you have any questions regarding this transmittal, please call me or 
Mr. Alex Teimouri of my staff on (509) 376-6222. 

EAP:AET 

Attachment 

cc w/attach: 
B. G_ Erlandson, WHC 
K. __ A._ Gano, WHC 
P. T. Day, EPA 
B. King, Ecology 

Sincerely, 

ames D. Bauer, Program Manager 
Office of Environmental Assurance, 

Permits, and Policy 



.SECTION f: GENERAL INFORi\lA TION I l CR-EHNS Number•: 154457 

Type of Report: lm.li~tc below the 1ypc or reran you ;ire subm11tinf!. 

[iJ ln11..ial Writt.cn Not.ilicat.ion • Wn11cn Notification or J Chani:;c in IJ1e Sow,;:e or • Follow-up Rcpc 
Cum posit.ion or a Rdc:isc 

. If Lhis rcpon is a written noofiotion or J change in lhc sow,;c or composition r,C a n:lc.asc, indicate below the type.of ch:in 

• Addini:; a source • Dcletinic a source previously • Modifying the list or huardous sub!itanccs or mi~tu. , 
n:poncd rc!c:iscd from a previously r~poru:d source 

Signed St:itcmcnl: I ccrufy that uic h.l.l.:irdou~ ~ubst.'.lnce release~ lle$Cnbcd herein ;ire continuous ;ind s1.;1blc in 
quamity an,I r.itc unller the i.1enn111on~ in 40 crn J02.11(;1) or J.'i!i.J(a)(:)(iii) Jnd that all submiued infom1:11ion i~ aceur:itc 
Jlld current to IJ1c best of my knowledge. 

James D. Bauer, Program Manager 

Nam6 and Posirion 

-
0.JtO Signaturo 

rilct ,\. facility or Vessel IoC12cmatiun 
Name of F;1cility or Yc.'i.'icl j Hanford Site 

Person Name of PlTson in Charhc (l;1.~t n;unc, rir:-t n;1mc) Bauer, James D. 
in ChJri:c 

Pos1L.ion Program Manager, Office of Environmental Assurance, Permits, and Poli c. 
or F:.icilily 
or V C.:i.:iCI T ..-lt'flhnni: No. ~09) 376-5441 Ahcm:itc Tdcphon~ No. c so~ 376-6222 

FJcility Street 825 Jadwin Avenue County Benton 

,\d d rc.s.:; . City Richland SL11C WA Zip Code99352 

Dun and O r:id.'ilrccl Number for fJcility f 
Vessel Port or Rcgi.c;lr:11ion I 

Facilit.v/ 
· L°JlllUUC De)' 46° Min 33 ~,:,; 

-a V ('~.<;l•I Lnr:in Coorrlin:1lt'"i 
Yl•~.wl ~ 

De~ 119° 38 \J 
Lot::iliun 

L,m,:,tudc o\l1n St-c -- -
r::irt rL Pr:wu la!iQ• I• rucmatiun 
"Populal ion Choose l.lu.: ran1-:e Lhat uc."nbcs lhc pupubuon uc11~11y w11l11n a one-mtlc racJ1us of your facility or vessel 

Dcmiily (indicate by fll;1cin~ an "X" in lhc appropria1e bbnk bd\.lw). 

- 0 • 50 person!. - IO I • .500 pcr~ons .J.. more than I 000 person$ 

·- 5 I • I 110 pcr~ons - 50 I • IOOO per~ons 

Scn.sitivc ltlcnufy and describe Liu: locauon or any sensitive popular ions (e.g .• clemeni.:iry school!., hosp1Lils, 
Populations retirement communities) or ecosy:acms (e.g .• wclJancJs. wih.lli{e preserves) within J one-mile r:idiu$ 

and o{ your rac1lity or vcs.scl. 
Ecosy.stcms 

None 

• If hnznrdous substoncn rolOlfs•s from '"pnr11lt1, conlfguous, or ;1dfscnnr /11cf/ltf9s lff'fl lncludlld In this mpor1, ont1 unlqu• 
CR-1:RNS numbar w/11 rRpn:J.nnt Iha 9 nrtr11 31111 rriporl. /rt this situation, howevor, r11/11a!lflS of tho s,,mo h,unrdous 
,utJ:ttRnc• from dlffor•nt fnclllt/11!1 on th• ,r,,, w/11 b4t •v,,,u,.tMJ by cl'/1 lf:J II '""Y wttr19 mlnn:,nd from 11 3 /ngto lncllfty. 

J,I 
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SECTION IT: SOURCE 
INFORM A TTON 154457 

CH-ERNS Numh<"r 

P:irt A: n:i.-:is rnr ,\sscrfing the Rrlt•:iw is rnnlin11n11 .~ :,nrl Sl:,hlr. rn ()11;,ntily :ind R:it r 

For <"nch ~nurcc or:, rdr:i.sl! or:t h:u::irdous subst:incc or mixture rrom your r:icilily or vessel · ·· 
provide the rollowini: inrorm:ition: . · ' 

N:imc or Source: Plutonium Reclamat i on Facility 291-2-1 Stack 

1. lndlcallJ wh1Jlhor lh<J mloa::e lrom lhls sourco Is ollhM: conllnuou:; wltliout lnlqrrvpllon ---------or 
roulln1J. Jnllctp;ilod. lnlormlM,ml Anticipated 

2;i. ldnnl_lfy tho acllvity(las) lhal r11suI_Is l_n lhe [oln .,s11 rrom lhls sourco (e .g .• b:itch on::,cns~ . lllllng of a srorage tank). 
Plutonium Reclamation Fac1l1ty PRF) ~~ , 
The solvent extraction (SX) process of PRF uses a mixture of tributyl phosphate (TBP 
dissolved in carbon tetrachloride (CCl4) (Chemical Abstracts Service Registry 
Number (CASRN] 56235) to produce an organic solution capable of forming complexes 
with plutonium ions from an aqueous nitrate stream. The parameters of the extractior 
process require the use of immiscible liquids exhibiting a significant difference•. 
in their densities. The TBP has .a density very near that of water and a high 
viscosity. so a suitable diluent was needed to increase or decrease the density . 
of the stream . CCl4 was chosen as the diluent because of its high density (1.59 g/m 
Use of CCl4 has an additional benefit necessary for the PRF process: it serves as 
a fire suppressant when it combines with the hydrocarbon-based TSP, reducing the 
potential for fire in the PRF process. 
2b. Jr thn rnl,,;i:;9 rq,ulfs rrom a m~lfunctlon. dn~crit,,t lh'? m:ilfur,cilnn :ind p,:pl:iln why tho rqf9;1:;9 lrom the· 

malluncilon should be consldarqd continuous ilmf ::t;ibln In qu~ntlty and r:1tl'. • 

:J. ldontlly b4>Iuw how you A:;tabll:;hod tho p.11111m of thn n•ln.i ::n ,ind c.,Icul.1t11d r!'l8aS~ ostlmatos. 

_!_ Past rolnase data __!. Your ltnow•f'r:1t1" ol thn 1,,cllltyNesser:; __ Other (o,:plaln) 
opor.itlons ar,d rA'"-"Sll history 

__ Engin.,.oring nsllm.ites 
__ Your bnsl proles:;ior,al judgmnnt 

• "'"'" thnt ur, • ..,ntlc/p11trt<f nv•nt,, :ruch lf!f !rpflt.•, pip" ropt11r,.~. ,.qulpm•nt f:tlfurn,, 1tmt"'!1""cy :,hutdow"!t, or 
.1cr.id,.nt~. do not qu.'fllfy for rr-ducrod ,..por1fnr, undf'r CCRCLA :mctfon 10:J(f](:). U"1mtlclp:,tttd ow•r,f!f n"' "ot 
/,,r.lrl""'·"'' to norm:11 opnr:rtlon~ nnd. by dttlfnltlon. n,..,, not contfnui3u, or 1,ntlcfp:,tl!'d, and an, not ,umclnntfy 
p,,.dfct.1bltt or rrt<JUl,'fr to t,,. con:f:lrlPrrod st.,hl1t In qunntlfy :md mt". 
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SECTION TT: SOURCE 
INFORMATION 
(continued) 154457 

CR-ERNS Number 

Name of Source: Plutonium Reclamation Facility 291-Z-1 Stack 

£.iJct Il: Socci•c: In formation on the Source ·.• ... : 

For tho ::ourc11 idontiliod above. provide 1h11 following information. If the informarlon roquested below is not appl/c:Jbls to 
the ldantill1Jd :;ource. pleass writs "NA· in thP blanks providnd. 

AFFECTED MEDIUM. ldenlify lhe environmenlal mPdium (I.El., air. surface waler, soil. or ground water) that Is afhJ<:19d 
by the mle.-:ise lrom lhls source. II tho medium affected Is air. please also specify whether the source Is a stack or a 
ground-based arqa sourcn. If your source NJloases haz:.irdous substances to mom than one medium (e.g .• a waste~lle 
roloasing lo air and ground w;1ter). cornplote Section II. Par1s A. B • .ind C, of this lormal for each medium alfeciod. 

~ Air _X_ ( stack_X_ area _) 

l!;!~nlifl!:Q ~Q1,1rs;~ B"~!,!im;I IC!IQrm~liQ• !':: : 

. Slack Slack hoight 200 leol or meters --

. Arna (e.g .• Waste Pila, Landfill, Surfaco area or area of rolea,;e source: square reel or square meters 
V:ifv9s, T;mk Venls. Pump Se:,ls) 

~ Surface WalM 

. If lhe release affects any surface waler body, give lhe nam1J of the waler body • 

. II lhff r1c1lease affects a sire am, give Iha stream order or average llow rate, In cubic feet per second •. . 

:;tream order: or average flow rate: cubic feeVsecond 

.. . If the rqlease affects a lak9. give lhe surface area of Iha lake in acres and lhe average depth in meters • 

surface area of l;ik": acrr:is ;ind ;iv'lr;iqe dAplh of lake: molars 

~ Soil or Ground Waler 

. 11 lhe release is on or under ground, give lhe local ion of any water wells within a lwo_-mlle radius of the slle . 

r Oplionnl lnformnlion 

The lollowing information Is nol required in lhe final rule; howr:iver. such 1nlormaIion will assist EPA In evaluallng 
Ihe risks associated wilh lho continuous release. If this inlormatlon Is nol provided. EPA will make conservative 
assumpllons about 1h9 acpropriale v;ilues. PliJase note thal the units specified below are suggesled·unlts. 
You may us11 olhftr units: howev-,r. be cer1ain lhal the units are clearly identified. 

. For a stack release lo air, provide lhe followlng . For a release 10 sur1ace water. provide lhe 

information, if available: following information, if available: 

Inside Diameter 15.5 reel or meIers Average Vfllocily feevsecond 

214000 
of Surface Water 

Gas E.xit Velocity melel"S/second or 
feellsflcond CR1 

Gas Temperature degrnes Kelvin, Cel:;ius. 
or FarnnhAil 

"-

... : 

: 

"' 

.J 
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Part C. r dentit v and Quantity of Each H::iza.rdous Substance or 1\tixt"ure Retea~d 
From Each Source Identified in Part 8 of Section 11 · _. · .. ·· , · " · · 

.•. .• .: 
;:.• ' • • · 

• , - : 

Name of Source: Plutonium Reclamation Facility 291-Z-l Stack 

Lbl cJCh hJnrJous subll.Jnl:( rtlcJS<d Crom the sourct idtolifitd ;.ib;J\t aod pro\idc thdollo\tinii informJlion. (f.;r JD t.ompk, Stt Table l or the Cuidc .) 

Normal Rangti Numb.ar Total Annual 
(in lbs. or kg)" ol Releases Quantity Aolaasad Months 0urir.g Which 

tlJr..d ::ii Hazardous Subsl 3r.ce CASAtl i Uppar Bour.d lower Bound (per year) (in lbs. o, l<.g)" Ille Aclaasa Occu~ 

Carbon Tetrachloride 56235 400 lbs. 0 O* Jan - Dec 

* Last operating year (1987) resulted in 18300 lbs. total quantity released . 

Lbt cJ1:h mhturc rcl.:a..s.:d from lhc S-Ourct idtntificd abcHt and prowidt lht folkl\tUJg ioforroJlioa. (for Jn cumplt, srtT;iblt? or lhc Guide .) 

Normal Aanga ol l-.l ixlura 
(in lbs. o, kg)" Num~r 

Up~r Lowe/ ol Aa!aases 
Bound Bound (par yaar) 

Total Annual 

Ouanlity ol l-.l i1lur1t Monlhs During 
Aalaasad Which lh• 

~n lbs. or kg)" Aa!aasa Occur-$ 

Na~ol 
Ha.iardous 
Substanca 

CoIT'po11ar.l s 

-.. ~ 
,, 

Norm.ii Range ol 
Hal3rdous S1,bs:.ince 

Corrf,<)nanls (in lbs . o, i<g)" 
W .. ighl Upp-,!r lower 

CASAM:, Pe,canraga Bound Bcund 

r · 

• Plt?Jsa ~ suri t.J lncluda unit» whit a appropriate. Also, II Iha rel,uu IJ a radlonutl/d~, unit, of curfct (Cl) ara 1ppr.:iprf:Jl<1. 
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SECTION ITI: HAZARDOUS 
5UTISTANCE 
TNF"O R 1\tf i\ TION 154457 

CR-f~RNS Numh<.'r 

C:ilcul:ition or the SST Triggr.r ~. .. .:-, . .. t ·, .. · .. 
. ·:.··· .. ·. •· ; .. :·:i~· >·:· .. ;;•L 

Li.,;t t':ich h:11::trdou~ suhst:ince or h:17..::srdo11.,; ,,;uh!-t:mce comprm<'rtf of:, mi:ttur~ rrom t-:ich 
source ror which you report rd~:ise qu:,ntiti~~ in Section II. Part C. For :in c:t:tmplc or how 
lo cnmr,lcfe !hi,,; ,o;rcfion. rf'r~r to T:1hlc J or I he- r;uirfe. 

N;1mc of H:tzJrdous Substance: Carbon Tetrachloride 

To r:~lcul:ire1 the1 SSI trlQO"' (l.c, •• the1 upppr bount1 of lh" norm;il r:ir,q" of a "-''"n~1:1) lor lh" h:u;:m1ous $Ubst:ine1.1 
ldnnlill,:,d above,, aQgrPq:ilq 1t,9 uop1;1r bounds of the, no,.,.,.,:il r:in~IJ of lh9 ldnnflflPd h.1z:1rdous !;llb~t;ir,c11 .1cros!: all 
:-:ourcn,; ld11nfill,,od In Snctfon 11, P::irt C. If th., h:iz:,rcfou~ s11bo;f;1r,c11 l!I ;,l~o .- eompor,ttnt of :1 mlxium, oo c11r1:1ln lo 
lncludr, n,,. uopnr t,ound ol 1h'1 comoonnnt .-s c:,fcul:ih•d In :;,.ctlon II, P:1r1 C, In your e~lcul:1llon ':' 1r,9 SSI lr1ggt"'· 

Ni1mc of Snurcc(s) 

Plutonium Reclamation Facility 
291-Z-l Stack 

SST Trigger (~pccify th~. kg, or Ci) 

400 lbs. 

SST trig1;cr for this h:11.ardous suhsrancc rclc:tse: 400 1 bs. ------------

": 

This mcthc:i<l ror c:ilculatin,; the SST lli,;i:cr for t.hc hn;mfous sub:-r:tnce :issumes that .,11 rclc:1ses or 
1hc same h;izardous ,;ubst;incc or mi:oun: occur ~•mult;incously. To the c~tent rh.1t a h:t7.:trdous 
subst;incc is n:k:rscd fr,,m your f;icility from different sources and at different frequencies. you 
may :idjust the SST tri!_!gcr. :is appropri:itc. so th.11 it mc,rc accur.ucly n:flccts the frequency and 
q11:inti1y of the rclc:ise. The ssr trigt:er in 1hc lin:il :in:ilysis must rr:ncct the upper bound orlhe 
nnrm:1I r:ingc of the rclc:tsc. t:1kin~ into considcr;ition ;ill sources of the n:lc:isc ;it the facility or 
vc:; scl. The norm:tl r:ingc of the release includes ;ill rclc:iscs previously reported or occuning over 
a ~<i-hour period during the previous yc:tr. 

:t~ ~\/-~. r.oYf'.•NM,: .. T ,..,,.n .. r: omcr.: ·- • _ULll'f/ie-.. 
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