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Thank you for the opportunity to comment on rail transportation of hazardous materials. I
am here to comment on one aspect of hazardous materials on the rails, namely, the
opportunity to get them off the rails through the use of less hazardous chemicals and
processes.

The Department of Homeland Security and numerous others have warned that a terrorist
could target toxic inhalation hazard (Till) substances with catastrophic consequences In
2007, I wrote a report, "Toxic Trams and the Terrorist Threat," as a consultant to the
Center for American Progress This report documented the opportunity to eliminate
chlorine gas rail shipments to water utilities.

I am submitting that report today for the record. In brief, this report documented two-
dozen water utilities that affordably converted off chlorine gas, formerly delivered by
rail, since 2001. Alternatives include converting wastewater plants to ultraviolet light and
drinking water plants to liquid bleach (purchased or generated on-site).

But water utilities arc just one industry. Other examples of changes that can eliminate
T1H rail shipments include:

• Bleach manufacturers can replace chlorine gas by rail with on-sitc production of
chlorine from salt and electricity without bulk gas storage. This change would
take thousands of chlorine gas shipments off the rails - possibly a third of all
chlorine rail shipments.

• Food processors that receive sulfur dioxide gas by rail for wet corn milling, cherry
brining, or beet sugar processing can switch to sodium bisulfite or generate sulfur
dioxide on-sitc with a sulfur burner.

• Wastcwater utilities can also replace anhydrous sulfur dioxide gas with sodium
bisulfite.

• Manufacturers of surfactants used in soaps and detergents can replace sulfur
trioxidc gas by rail with a sulfur burner to generate sulfur trioxidc on-site.

• Secondary aluminum smelters that use chlorine gas by rail for fluxing to remove
impurities from aluminum alloys can switch to nitrogen gas injection with solid
magnesium salts



• Manufacturers that receive chlorine gas by rail to produce ferric chloride for use
in water treatment can use dilute liquid hydrochloric acid (below 36 percent) and
oxygen to produce ferric chloride from scrap steel

• Paper mills that receive chlorine gas by rail for bleaching pulp can switch to
chlorine free bleaching (e.g., sodium hydrosulfite and hydrogen peroxide) or to
chlorine dioxide produced on-site without bulk storage

• Various manufacturers can and do collocate near producers and receive Till
chemicals by pipeline.

These arc just a few example of how to reduce the amount ofTlH chemicals shipped by
rail and reduce direct and indirect costs and liability in the process.

Converting facilities off rail shipments need not shift the danger to truck transport. For
example, most one-ton cylinders of chlorine shipped by truck are used in water treatment.
These facilities can generate the chlorine they need on-sitc or use liquid bleach

The STB asks for "specific suggestions on how to resolve the liability issue.'1 Not
shipping TIH substances by rail will resolve the greater part of the liability issue.

The STB seeks to identify the "unique costs of transporting TIH chemicals'* and "how
railroads should recover those costs." Requiring facilities that produce or receive TIH
materials by rail to cover liability insurance commensurate with the ha/ard would add an
important incentive to use and develop feasible alternatives.

At present, the chemical industry simply shifts risks to rail carriers. One water utility is
investing over 5100 million into structures to contain a railcar release of chlorine gas
This only incompletely protects the utility, since an attack may destroy the building, and
does nothing to protect the railcar in transit.

Rail carriers are in turn unable to effectively price such risks into what they charge
customers. If railroads can charge liability fees on TIH rail shipments, it creates a market-
based incentive for chemical producers and users to adopt proven alternatives. This
should improve the overall financial condition of the railroads, since they face potentially
catastrophic exposure from TIH shipments that represent a tiny portion of their overall
business.

The STB asks, "what constitutes a reasonable request to transport Till chemicals'7" If
there are commercially feasible alternatives that can eliminate the need to transport the
TIH by rail, then at some point it is no longer reasonable to use rail shipments.

Attachment:
Center for American Progress, "Toxic Trains and the Terrorist Threat: How Water Utilities Can
Get Chlorine Gas Off the Rails and Out of American Communities," 2007.
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MAJOR FINDINGS
Cerner for Amencan Progress surveyed .62 water , •

facil tes that recede chlorine gas by rail or prcvi- ' •'
f i OLSly received chlorine gas by rail Tnese facil-t cs

,treat an average of five billion gallons of̂ dnnking water and. .
four billion'gallons of waste water each day, and serve more ' '
than 45 million peop'e in two dozen states and the CISTICT of
Columbia.1 1 he survey dentified facil t es ;hat have el niinatcd
chlonne gas railcars, but aiso found'others that have no plans
to do so Major survey findings include1 ,'x .• i i* * i

• Only 24 drinking water and 13 wastewater facilities
still use rail shipments of chlorine gas. These facilities .
are found in California, Florida, Kansas, Kentucky, Louisiana, F

Michigan, Minnesota, Missouri, Nebns*a, South Carolina, .
Tennessee, Texas, Utah, and Virginia Tbese facilities endanger

' more than 25 million Amencans who live nearby, and millions
more near railways that deliver the chlorine gas

• At least six drinking water and 19 wastewater facili-
ties have eliminated rail shipments of chlorine gas
since 1999 by switching to a less hazardous disin-
fectant. These fac litiesare found n Ca.iforma, the Distr ct
of Columbia, Florida, Georgia/lndiana, Kentuc<y, Louisiana, •
Maryland, Michigan, Minnesota, New Jersey, New York, Ohio,
Oregon, Pennsylvania, and Washington. Some 26 million
people in nearby communities anc mill ons mere a ong (ail
delivery routes are no longer threatened by chlorine gas from
These facilities Additional water utilities eliminated chlorine
gas rail sh-pments prior :o 1999 3

i Of facilities that still receive rail shipments of
chlorine gas, at least four drinking water and two
wastewater plants have definite plans to convert

i from chlorine gas to a safer, more secure disin-
fectant. These facilities are found in Colorado, Florida, '

Kentucky, Louisiana, South Carolina, and Virg ma By
converting, they will remove the threat to more than f-ve
million people,living nearby, and millions more along

• their rail delivery routes Several more such facilities are >
planning to convert w thn a few years, and others are
evaluating alternatives4

i''Chlorine gas rail shipments travel long distances
through populated areas. Some 16 cMorine produc-
;ion Sites sejl chlorine by rail to the merchant market The

'profusion of freight rail lines precludes identrfy.ng specific
1 routes between producers and water utilities The locations

of producers and chlonne-gas-usmg water in ities, however,
make clear that rail sh.pments often cover hundreds or even
thousands of miles

i General cost estimates provided by 20 water
facilities indicate that switching from chlorine gas
to a safer, more secure disinfectant is affordable.'
Conversions at these facilities cost no more than (1 50 per
person served each year—or the price of d bag of potato
chips—and often cost much less A single day's expenditures
on the war in Iraq could easily have paid to convert these 20
fac hues OT" chinnre gds
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Dangerous State of Play

Chemical Railcars Pose
Serious Hazards

llxposiirc to ( hloiitu1 gas i.in si-vi rrl\
l>uin ilnM-vs, skin .mil lungs, .mrl r.in
In Tjl.il \ \ ln n ii I t . i M i l liiim .1 i. nk. ii.
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'I hr Drpaitmrni ol HIHIK l.ind Sii mil)
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spill i mild kill I 7.~il)M pciipl'-.1 A N.nal
n*si .mil l:ih hkriMM* found that sin h a
spill mulil i j ini kl\ liiiist Kin.llOll * rums
monies in de.ilhs undo i a M enuuo irunK-
ing laigi1 hnlidav < mwds '

'[ hisiiskisrspm.ilK \\ntiiMimrgivfii iJii

\iilnc rnl >ilit> nf r.uliMi*. ARANDdoip
iLilakiM of \\mld\\ idt inmrM nit idi ni-s
n-cnidrdnvci 2~M .mat Ls .iipun<>i i.nl tai-
i^i'Ls fmin I'JOf) tit '201 if> '' IriMJi^i-nt-i in lm<|
hj\r icd^nilv ui^i ii d inirksi .IHMII^I liln-
nn< j^is with v^t i.il (li-liU-nUc MIM kf"

I he tfr.illiu mi m.im i-.iik.ns.iilf -il1- in
(li( n \ulnri.ilnlilv ASUIM^ i>f lail \\mk-
i*rs irpmti d \\iilrspir.iil lax si-rinil\ al
mil y.inls " I mi *>tic[.ilivi ni us irpniis
rcpf atrdK >h< i\\ t asv at « ( s<i io i IK tnu ,il

's .tnrl i.nl i ,ii-poi*s " A hlL\hmt>ii
u'poiu i i i 'niuK luii i if l •«» l i l ik1

\n uni\ hr umld Ic.ivc his liusnu-ss i.inl
DII dn/fiis of r.iili .irsand

i.iik.ir filicide the u.itci ulililv I t i u r dii
.in impndn l.iljh1 «.iln dult. k , i \ in^i l fur
[In f.u ilm to TI tiicvT Kail s((.uut\ rriju-
laln.iii«. .in* minimal, \v r hrcausi- U-diM.il
inlr-t picf-mpi si.iir and loi.il n r | L i i i i -
nit nis 1'hcmn al laikMis passing tluou^h
i ominnniiics an l.iifi< Iv c\< inpl liom
lot .il < oniiol

M,i]oi ihloniKM-.iil spilKan iiitu (|in nl
hnl i an hr di ,idl\ ( ih ln i i in uiil spilN
killrd right pi nplr in Youiujsioun, I Li ,
in 1(*7H. 17pcopli in Moni.nus, MCMH
in l ' ) K I , i h i r i pi upk* HIMI hail Autumn
Irxas in ^JOO-l. ,md ninr pcopli in (iran

l'j Sim i I ' t 'M), ihr
O'lin i has n if HY|<-I|

inn I f i O mostl\-niini>i spill I I J H H I S
in\ot\ing i.nlmuds and < hloiinr or niiu
llianoni ixi'iTMXui'i'k1* "

Sin h spill-i n*\i'al ihr mn.ill \ulni-i . ilnlit\
nl tin s\^u*ni. I fu t a i M, la i Li trd trimi-
IM i upline ol asingk i hlonn* -gas-lillixl
i.iilrai d mid II.IM Ln wfusf i un«.ri|ui m i

ptit(.nii.ilK |)niMining an rtuirr

R.nlrais ma\ iravrl HI sit iu.ii si
hos|»t,ils. htimrs. ,ind flowniouns \\nh

cinK mnnin.il s( un n\, il .ni\ l'h( lail-
itud r.iinci in.iy siinplv pink ihi

New Interim Chemical Security
Rules Won't Fix the Problem

Mnnv It di i.nl ai;i in n s and mhns h.i\r
\ \aim d that ti imiisis rnuld usr ohcniuMl
f.u ililn s ;is prr-pnsitioiu-d \\rapon>- nl
in.i w id sum lion ' ^l•l ihcn .in .iliiin-.l
IID lrdrr.il i hcmital sixunr\ ic^uin1-
iin nts Congn.ss mailed trinpmai-x
k gi>>l.uiiin in <")i (nhri 'JOlld thai n i junrs
i IK IJt paidnt nt of Hi>nir l.ind Sci.uutx
id piomulgaU mtfii i i i , stopyap i hi ini tal
•-I ' l iuiU n qi incMK ills In Apnl I. iI(H)7 '

But thi- ni*w km is sr( n as .in inrmnplru*
nuMsuiY that will ullinialrk In* upland
hv i ornpn hrnsi\-c k gislaiinn It ha< sig-
nihrant s|ioitii>iinni<sih<il ka\r millions
nl \ i i imiant\ulni uihk1 In pailu ul.u
ihc nc\\ rcgulatioiia

"We are kappy
not to have the
chlorine gas
there. In the
end it was a
no-brainer to
su'itch "

BtilMcKvon.
Chief- Wastewater,
Philadelphia
Water Department.
Philadelphia, Pa.
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• 1'Aempl dimkiny \\.iiei and \\.isie\\alei
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£ii s lh.it an i ln- mnM rlln li\e \\.i\ in
ii-chur thi tiltr.ii mrm «nf iht iiurnl
LK ililu * as ti 11 til 1^1 lai ei i1*

I hese rejiulalmns an inn fi» used DM
ph\sn .il sei univ .il l:u linn s ami do nut
flu i iioiigh tn i mjih.i-ti/r »>nppl\ i h.nn M -
i.nnt\ Keiter lent in^. hqhtmir, and ,u < r«.s
11 mini]* .in impnMnnt. bui iiv-ullim MI
pailiiulaiN if iln di 11\i n D| h.i/.irdoiis
ni.itcn.iN In en Iiinn .1 l.ii ihlv li.ivi Is In
i .ill through a IM.I|I>I uih:m 11 nu i

In 200h, ihc'lr.inspoii.iiinn Sn univ.Vl-
minisimimu ifh .LM-(| dnill Mihiiu.u'v.u lion
items IDI six uiiiifr r.nl ininspiiil.iUiui ot"
trixif inhnlatiDii irutriinls sin h .is< hldiim
gas Yi ltin1 \oluiiiai-\ 11 nirriiiitinl.itidris
l.n k 1'iifon (mi nt. .IK V:\Q\C on krv < 1< -
ninits fan h .is piota iinj; i-ailt ni^ in li.in-
->IT). nnd an1 sili ni (in tc.i-ihlf uppDimnitics
to inki* h.i/anhtwt.irgr.il -.otl thi i-jiU

riii- liinirinuitm A< i nl JOOl! pnnidrd
siilislaniial f< di r.il luuding it* dnnkini;
\%illi I l.lCllllK •« III l i i l l l lu i I Mllllf l . l l l l l l l \

.i^M^sini'iils Iml did nnt iri |iiui ilic^i l.i-
i i l i lu s ID M iluu .ni\ li.i/.irilsiii n ih i - iu iM
impiiivf M' l i i i iu Siniil.nK 11n if ,ui nu
^ii»tuhi ant fi'di uil .si i u in \ si.uid.uds Im
w.isii \ \airi pl.niis

Hi'inrLind StCLiniv 1'ivMdf iui.il Dun -
mv 7 di sii<M:ilcil llu I S I'mirunmrnt.il

amn AI;I my .1-1 tin U .id .L>>I ru \ ID
isi-t- M*runt\f at dunking \\.MCI .ind

jin fnriluirs' ' Fhr \\\\\ rould
Hqui i t pixvi'nlm set uiily .it \\.ilt i ulili-

iii-s uiulrr ihr gfncial dut\ clause nf ihr
(Jl< an Air Ai I 1 In lin-Ji .idnuni>.ii.uion,
houi-vn. blocked n spt (the pitipos.il
fli-vi Inprcl h\ KI'A.Hid tin ilunOllirt
dt I lumclaiid Si i nniv (mnv DHSj in usi*
I his . inihfMil) In ( sinhhsli fcdt i.il i hcnii-
( . i l stt n i i lv si.niil.iids '"

Less Hazardous Alternatives
Are Available

In 20()() ihc N.uion.il Ki*si .in b Couiuil
rrpmtcd thai ''tin imisidrMmblr snln-
Mi in ID pn M nliii'j[ i bcnni ,tl n'lr.iM-s
i\ tn ii ducf in rlunin.iti1 llic ha/.nd
ubi'ii p<i--ib]i,' nu l in l i im bv inddifvin^
piiirissct. nr H pl.u iiiij ba/aidniis in.i-
K n.ils \\nli li ts II.I/.II(|DIIS siib-iiilnli s "'
I n i i M-JIIS .lyn, tin Ci nil i lot Anu iH. in
Pn»gK".s ii-i (inimr ndi d .111 .u.liun pi.in
fur s.ilcitu.'iiihnp bayiurlDiis rlw nin a I l.i-
i ililics using these in IIMKJUO/' and nnc

\v.\\ :ii{f» n-liMM-fl sinvrv findings that
din uniiMiU'd some 2M4 lai ililics ni n>ss rli-
ve IM' indusun-.s ibai bad swit< hrd to Ics.-,
.it nU ly b.'i/aidiins opiums ''

1'lu Assuri.iMdn of Anifiii .in Railroads
^uppoits dcM'liipini-nl nf K ss h.i/.ndiuis
pinihii Is .ind in hnuKigirs ,K substitutes
I'm Infills b.i/.nilous inalen.ils In tDi i -
i^n's-ional h •,liinrm\? ilu ;isso< MIKHI e\-
pl.iim ft lhat i hloiine gas .md uthci 'inxu
inh.il.iTion h.i/.inl." 01 I IH, clu mi< <iU
Kimpnsi ]usl < ) . • ! pi.urni nf all Mil ship-
ments, but t.iilmads fa< e pnti.ntialK iinn-
fuis li.ibiliiy hum iKiuling thi si i-hnnu.iN
\\hii h i hi \ an 11 i j i i i ud ID iMin Kn
ibis M .IIDII, i lie iriihiiads Mionijl\ niip-
puir i Ui»i ts.nnied.il finding and ulili/in^
inhcun tK -sali-i u-t hiiuliigii-<«' as *-U!MI-

tutes tni ba/,<Htloiis materlaly. espet i.illv
1111" lhat an shipped h\ i-nil *-

Roui^hK iMiMhirdsnf l.ugr bS wastc-
\tati r unlitirs aln-acK us< a diMnlc i taut
i hi-niu al other than rhlnime -.i-. ot
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plan in slop using < him me y.is J< At li-iw
!(>(! l.iigr l> S piihlu di inking w.iii i

s\sli nii .ilrr.uK list1 l i ijiiid lilt m h ' In ln*t
u .n s smvi^ rhr Ci iiifi loi Xnii ' i ic jn
I'lYitfi^ss idrniihrd mme than l!0ii ilnnk-
mif \\.ilri in u.isiiw.itn f l i i ih l i f s l l i . i l h.itl
( linim.iud i hl i i i i i i f IT. is Mm i I 'M) ' i — ,i
s.implt nl siniiltii t li.iii£< s .u m.im u.iti i
IlllllUrs IMMdimidr "' Musi of lin si' \\:iU i

l.ll llllli \ s\\ll(.llc (1 In ll(|lllil l)]i .till, \\llllc

uthci-s list- ultr;i\iolrt light.

Ll>l \r.ll's|1 jKllt IV lit il lll.lt .I[>|>P)\I-

in.ilclv 1.7UO (liinkiii^ u.iln |)l.tnl>. ind

I , I 'ill \\itstn\jtfi tin ilirioi irpi>rt < \tn nv\\
lu/.utloiis -iulisMiias. pnin.ii iK i hlmiiii

tfiis unih i !• R-\s Kisk Man.iynu-nl I'lan-
ninff pnigiTiiii This \< ai'«. sum-y n-pmi
fot lift s on just ihos*- u.ui i uiilitics (h.it
ivn-ntU him- mcucil i hk'iim1 i».isli\ fiul

ih.il i hmin.iif i hlnniu* ^.is in.iv
upl.iii uihf i h:i/.inliniM hi'iiin .iU Sdint
\\.isKuaui l:i< Hint s n IIKI\( dilnniK
Inun c n i i K i i i l>y usiii^.iiiliulnuis <iiiUni
(linxidi*, .1 tl.in^f mi I* UIXK y.i1-. MUM
I.K ilitics tn-tjm ntlv H-pLii o nnhulrmis
sullui dioxidi with li'-s li.t/..nf|riii«.

I usu Ifi t«' SinulaiK MHIK (linikiny \\.ili i

\ it plai.1 .mhyluuis .imninnia, .1
t;<is, unl i .iijiu-i.ni1- ammunia. .1 li N«-

Replacement Chemicals Can
Be More Safely Produced

W.ili i ui i lnu s (.in Inn ium
hli .K h in hulk .11 smluim h\[»» hlmiu.
ur ^rnri.itr cliltiti lilt arh HII-MH finin
salt and fin truit\ Kc-ri-riL lnj^li pin i s for
• hloiiiu in:tk( ini-Mli* yrnri.ilmn nit n-.ia-
ingK .iitiac tivr i \i'n tut L\ny. i wnit i
utilities Sr\i ml I.K ihlH t MiRCM'd in ihi*>
H'pnii .in < Diisiili-iin^ ni ,idi)p(in» nn-Mtc

hh ,ii*h wlnlr oilins nn nuiMdi I I I I ^ D I
.idnpiin^ ullr.i\ni]f.i lif^hi Huth (iptiiim
i liniin.iii hulk ii.irispnn.iiiiin ofi-x-
irrnu-K li.i/.iidiuis-iih-il.iiui s .nid gn.ill\
irdiii f o\iT.'tll mmspiiil.it ion in (tK

In 0111 Mif\i*\ toi ihi^ ir |Miii. «r found
in.iny iiiilnic'. that I'liniinati'd rhlonnr <>.is
i\m\ bu\ hulk sodium hvpnrhlnntr hli nt h
One anjmin-nt .u*.unsi itiiiM-iunj; w.m i
utilitu - to hli arh is th:il u siinplv slnli-s I he

Id hli :u h m.muf.u luung fat ilitirs,

A freight tra-n riera led on Ian 6,2005 in Granitcvillp, 1 f rupiunng a i.nlcff of chlo: ne gas The 'edging gas visible in the photo above
U eil r re pcT'e sen, 50010 'he hospit.i w.tn txpithmg prob'ems, .ml c lus^ rvyp t- ,in 5 000 to wjf.Ldle ft., several days (U S EPA)
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"Wt: are very qlutl
the chlorine gits

is gone. It's an
achiewntent It

used to be our
number out1 em-
ployee concern."

Ray fiasco.
Water Supply

Division Manager,
Akron Water
Supply Plant,

Kent, Ohio

\\lin h i\|ii(.ill\ make h \ [ j f n hloiilt tniiu
hulk mil shipments n| fh lmmi «as IVo-

flui eps. hi.iurvi 1. 1 an m.mul.u INK h\po-
ililoiiir using "jusl-in-lime" ledmolog), in

\\hirh rhloiim pits is en aled and piompt-
\\ used unlv in small ammmls. i limmaluiK
lhriI.inipT«»f .1 1 .itasiniphii ffis n least'

I Im prm es> is utf rl in AM.I. Australia,
llunipe, ,iml .1 if w L'S lutaiuins ' I'ui-
tlici indiisiiial-si alt pindix lion it undr i

de\elopmrni in iln L'nili d Stall s 21 Gur-
n nll\ si iinc **4 iii.imilai lurr isai ms*. ilu
• ruinhv pmdme sndium hvpoi h l iu iU fin
use in mduttiul "i IHH.I-I hold prodm !•> •'
1 ull (onu ision In pimlui inghy|i<irhliin(r

\\idioul liulk i l i l i i imr K-i14 wnuli l climin.iK
ihuiiviniU D| inilsliipimnlsi-<irh \Y.II

anrl laki millions ot Ammo.insuul of

Pn id i n int;livpiii liluiilf l>l(.irh In mi hulk
i hturinr i^.is is t micnilv ni.n-gin.ilU <h<Mp-

<i ihiiu using <<afpr.ind mnn s t iun indh-
dili — Inn niiK insdt.n ,IM iinip^iiirsdu
mitp : iydi< ful l<n*- lsul sti univ .ind h.ihil-
n\ insiii-.im r fm .1 putt nti.il i .ii.i^iinpliif

t hlurinr n-li'iw Rcijuinni; pmdurcrs that

use hulk < hlorim c.i> to into m\\i/c ihrsi-
nisti \\nulil imincili.n^K m,ik< l.uiit -st.ilt
pUHluclion iisin^s,irri ,iml inoif <ii un-
IIK chn<k i <>st-i iini

Major Survey Findings

Few Water Utilities Still Use
Chlorine Gas Railcars

(>n l \ 21 f lunking wai« i *m<\ M u.i'-tf u.i-
ici l.tcilitirs <.(ill usi mil tlnpnitnb ni rhlo-
MIK >r.is Vi'l hct.MJM Of [111 S( |( W f.U lll-

Mi-s, ihiiiis.uKls nl (<iiisn| ilc.idK (hloiinr

ga< pavs thiouifh ma|iii Anu i u .in t itu *>
Sunn »rmii!ln)ii \iurni .ins li\r \\iihin

ol .1 unrsl-r.isr inxu ;ii n-K .IM^

.iitnind ilust* l.icilitirs. and millions nirnx:

live alium rail tli liwiy muu:s -\mnnfj
ili t se '17 I.K iluii s an

• Si ftml It* xicinal W.ui i Smitrs-Mf-
Caiiiin, M.ipl<-\\u<)il, Minn , I i niil-

Imn pcupli' .it nsk

• k.nisas City, Mi^som i \VatiM Irc.n-
ment Him. 7^ilJU)ll people .it nsk

• Oiin>lmnilni W.iu i '[u.ilnienl Mnnt
•VcisliMllr. 'li'iin 'ty'^fil/i pi 'Hi ilc .it n-sk

• llj.sr Itank \\.isirwaier I'lcatmont
11.1111 N'i'W Otle.ms. I.l . 7'^(> IB'"i pi ll-

ple .u nsk*

• Cli-ntnl kru;i( ui.i 1 XV.istew.iier S\su m,
( t i . uid Pi an u (l)all.is;, lexas. i !) mil-
lion people at nsk

I'ui a i umplcie list nee Appendix A on
p.iire l i i . i n d i l n m.ip on p.it;i II

Many Water Utilities Have
Switched to Safer, More
Secure Alternatives

At li.i'-tsix dunking \\alri and l^u.^tr-

\\.iUi I. u ililii s h«i\i elimiiuiled mil -Jn/i-
tritiih ni i hloiine g.is liy s\\ili hmij to a less
hn/,ndous dismfruant «mrc I'WO AS a
11 iiill rnoii ih.ui JO niillmn pi riplt no

Imi^i'i livt within r.mjje of .1 fhloimo g;is
n le.i<e In tin ihesc |;u ihlies. ,ind .uldiiniii-

.il millunit .lie no longoi m dani^i i Imm
i.nl slnjimi nls in ihi'fr I.K iliiu s

tin si* ll") l.u i h iu s .in1

\V\andiiiie Wasii-u.iioi I
l.ii'iliu, Wvanilotu, Muh , 1 1 million
people mi Uniirci .u nsk

H.ilduiii W.iu i TH airm ni 1'l.mt,

Clr\fl.i ml. Dim). I 4 million people
lid Inill't I .it llsk

8

FI i anon iv'w hni it d
puit Kafinanocos

Fji. Ir/ •' 'w Js 10 1. H .•••u irt In 1 1 1 ij P-̂ IH e»i« îve
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Metropolitan \\.isii \\.itci l i t M t n u n i
Plant, Si Kiul. M inn . -i2ll.lKM> prnplr
iid lnnpi i .11 nsk

Ji>iiil Wiitn Pnlhiiion Corn ID| 1*1.1111,
('aisoii C'.ilif il-n*. Amjele*G«umt\'.
210.1101) penple IID lump r .it nsk

\ \h i tc Km i Wad i l i i i iunau Plant
Indianapolis. liul , Odd,"*?') people im

.n iisk

lor ,1 < omplele list si ( Appendix I) (in
P'li?1 IN iiiul thf in.ip uii 1 1.11*1 I 1 \d-
diliiin.il wain uiilitu s eliminated i him me
H.'is rail shipment* pnorto I1)1!*! J1'

Some Additional Water Utilities
Are Eliminating Chlorine Gas

Of the '}/ \\.ilei tcif ilities th.ir -till u«i chln-
unc mikais at least fun) dnnkmqwaier
and tivri \\iiste\\aier plants .irr an ivntlv
mmi runi; in .1 \.it< i, mult MX uir
fci l:inr \\uli at Ic.isl p.nli.il
pLinin (1 li\ 'JiKIM Ciiin
\vrsunis will i ul i In inn ;\\ I u /.in Is Im h\c
niillinn jiuipli* \thii \i\i ni.nln .nul m.m\
olhi IN .iloni; frciirlii i;uKv.i\N l.u iluu «• \\uli
\vcl!-»l( vrlnprrl pl.ms to t«»nvi rt im liulf

• Mi-tio \V.istc\\:iii r Rri lain.ihon Disini 1,
D< nvci. Cnli>. ''L'") 0(10 pioplr ,u n«>k

• Clitvnl KK ImiDiid \Viiif-i Pin ilu .Hum
Pl.int, Riihinond \'.i , 704,1.^0 pi nph
.11 nsk

in W.ih i IVinlii.'ition 1'l.ini
( )ilr.ms lii . H'^/i^O [K-n|il<- ni nsk**

S( \ci.il iiihi i r.n ilnu'Mii.i\ i m
:i fc\v\r:ns. .ind <»thcrs .ire i\;il
.ilii i native^ |\\ii (tihn tin ihtit >• JIM Stn< k-

1011 and San JdM*. ( i.ilif ) ivi asionalK LIST
lt(|iiiil hit MI h as an .uail.ihlr IMI knp. hut
:n< t viilu.nmg iiinu semi r.ilil< Idiiir-
tci m Milntinns su< h .is ultniviulci lit^ht

Chlorine Gas Railcars Travel
Over Long Distances

llji h vi ai. .'ipprDMiiuif \\ \~i !)()(> 4up-
nifnls of i hlorinc j^ih tia\rl In lail in
tin ( mud Si. ih \ 1 In «.(• -slnpiiH nis in. i\

tiii\i-l II\Y;I nmir th . in 400,000 mile*.
ul liriiHn i.nlwavs .icniss ihr rnunfiv "'
R.ul lim-N pass dm nigh almost .ill m.L|in
Ann man i mrs .mil timns

I'lu* 1(> ijiliinnc proilut lum Mlrs h-,t< d
m Appendix (J lYpoilcdK st II i hlmini
In r.nl t<i u.iii r unl i lRs diimigli ihi
mrixh.ini maikot. Usually .1 distnhutdi
romp.m\ nui\-i s the t liloiini j*-.i«. Inun the
origin.il m.iiiuriKjiiUT tn tin \\.HCI nlilitv
I he* r.ul shipiiu nis in.iv iiTi\ol |i>nc;

disianei s — himdieds<u i\( n ( luiuMiKU
i if mill s — pjs.sin.tr lhroii>rh di nsek popu-
hilid i nus .md inuns I In re i«. nn Ii j^.il
n ijllin men I In lisr tin- , [DM <| Mippliei m
(In salesi nu iu

flu l.irjp* w.idT utilities i n\-i ml In (Ins
n pciii (iccnnni ioi nnl\ a small pniuon
• if die i hloiine nn ill* rails- hula io ln
ihi n iiiiLnu IIK :iud in in in .11 larjp1 1 nn-t
di iu\\ns. Pnidin cisaki ship lo i liUinne
pai k.i^in^ li«^aliuns and Midium h\i)m Min-
nie hk.iih prruluiiion t.Kilitic* Additinn.il
destinations intlude PVC plashes piYidiu-
i-is, si ime p.ipei mills, and iln mn.il 111.11111-
fai inrdt Ruii|j[hlv Iwo-thnihol (lilnnnr
i« m-\^i -hipped. Imf iruhei is n«**cl nn-siti*
in i henncil maniif.u tin ing i iris moved h\
pipi lim* loin.nl>\ f i i i l i tK-s hir this \vr\-
leasnn. L!H mil. ,il rn.imifai inn rs mavto-
lui.'iK to :i\i)id shipping ihlitnnt jpis ''

1 he piiitnsion of IIYI^IU nil Inii s pit i lurles
idenufving s|« ( ilu nmleslx l\\i en pnjdiu-
i is.un.1 \\alei niililiis. Hmxiwi. tin map
onjrtjfe II illusii-aies (hi liinw distant rs
thai r.ul shipmentn HUM tr.ivel l>et\M en
man n l.u l int is and I hi k.\\ \\.itn uliliui s
thiUsiil] iei,t I\IM hlitnne iLi h\ i-ul

'eAs a plant opera-
tor it\ a n'eighl
off your shoul-
ders if you don V
have that risk of
chlorine gus "

Nick
Plunt Manager*
Back River
Wa\ln\.'atcr Plant,
Baltimore, Aid.

'' Imputation betore hiirncanc Kainrw
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''Maintenance
cost... priceless!
No special train-

ing otm emer-
gency repair kits
to keep on hand.

We (fa all our
repairs in-house

where chlorine
required an out-
side contractor.

The Fire Depart-
ment loves us.

No more emer-
gency drills and

training."

John Garz'in.
Ofierution and

Maintenance.
Manager,

Regional Water
Resource Agemyf

Ouienxboro. Ky.

Utilities Cited a Number
of Reasons for Switching

IVrsnniirl .it w.ilcr l:i< ililirs ih.il elimi-

nated elilnnm gas \\ere \$ neiall*. lelu-ved
ti> l)i- iul nf ii .miI (( i i iMth led tin i hange
.in at hit \< mcnl K.I .1*11111 .iiul tirl\ am.i:>f s
fin swili lung mi hided' improving s:ilcl\

and seuirm nuciingdiv haigi in juui -
mrnls, ivd in ing halnlitvi xpnsme cutting
(nqsnf pic\enh\e mamti n.mn nam-
ing iinrigtnev planning ami ir^uliitcnv
mmpli.inf i. nniiijaiing nn-Mte sei uui\
m»>ts .issneijii d \\itli rhli.mm gas, ;intl
pieMoiisexpeiienci with i hlmini leaks

Mnsr surveyed f.ieilim s that ha\e nm i on-
\i i lid .in-1 \.iln.imitf i li-Jinli'i l.inl i)|iliuns
Tin M f.u ilihi-s i iti-i! :is pull nii.il nl)-
st:ii li •>• r< i \ i i nt i.ipiidl .iiitl i< |)l.n i mi-ill
rhcmirnls. tin \i\n**t si/col tin utihtv.inil
iii 'c-ilril (In niK. i l volumes «-tuitii*i sp.ui*
,ind shelf hlr ol liquid lilr.u h, ui |uni -
nit niN in in.tiiil.iin Ixu kup tlisinli < imn
i .ip.ilulity. .UK! il i t ncfil lui idiahlt mlrti-
in. i lKui dii .ill* in.mvr*>

Snttir fni iliiii-s .ilxo niiicil invi sitncnlx in
*. MX univ. sin li .is i (inl.iiiiriK nt

nsf»i t. and M ruljhfi s Sue li
sunk roiL- ma\ i n ati a di'-inrvruivr tti
lui l l i i i <lun&ri. \ct do imllinig U» pioli i'L
nil dining i.ul shiprrirnis

Conversion Costs Are
Manageable

Iwcniv lanlitios pivi\idi d nonc]:il infoi-
nitiiuMi on i he t nn^lim Imn <md npiM.it-
it i t>[((i<.tsnl lomfitingoll ihluum g:it>
milc.us Suiii hinp llusc hi i h lu s ID.I
s.tfoi ninir s< i uif disinlii l.inl is .ifK>nl-
.il)lt, i usiinj/ nu limn.* th.in SI 'V) pi i \c.n

pi i pf i Mill snv rl d i rp iu t ot .iliiignl
piiliilo i lups—i*\i n widnnii .K.< Diinling

for iinpoii.iiil i oil si\mgs Mam I.H ilmos
.iir s r i i d m w d l Irss th:in lh:ii .umuitil

l\:impli s .in* dc^ nhrd in I he Imx un

(.Ifsi i mui i •.-, \. n [rd \ \ i tU K drpt ndiny <tn
ranlitiis' spi i ific, ( in uin^t.inr i*< and Un

ii i t ' i imaii i in .i\.nl:ihli lu n spnnd* nii
Sdnic l.u Mines, I'm i \atn])lc. ni rdi fl tu
up^nidi s\£mu, mh.i'-iiiii Inn . oilu i*. ilid
mil \VhiU ninny ict|xni<li ills \\< n1 .il>U
In i siim.iu i nnsi i in nun .mil i l ifinii .il
1 1 isi». nu>st tiuinrl it i hlTu ult Id ooinpili
mini m.iinin 011 r/rWrv/m»>is limn iiMilik
available MUirt •. s Some fa< ilmcs. hu\\i;\-
ri idi nlilii'il i inpiiiiant s.uinjis in pit \i n-
li\v ni.nntun.niie, rmngi iu\ planning.
f nipln\ee irainiiif; n-jrulalmx inniph-
.iiui , Inliui1 MU "-i1! iniiy. m Dthci r .utm«

l.iulith s ii'-inn i lilmiiK gas l.ni m u
il< in.niils (n upiriadt plnsu al sr-runlv to
pinti it .iji.uiisia piissihlr d inmsi ait.if k
CniKiil pia< tiers include .u lif-t such
nu :igi r phvsii ,il st i unlv nu asun s as
hettci frmi-s, \chii It jj.ilr^, hfthn i ni-
pluvri ideniiln .iliitn. and i .miri.is Smm
f:i( Mini s in.i\ also have em Injures and
q:is M rnlihfis th.il atrrmpi in rnni.iin
an eniergeiu v idi a»-e Coim iting fniin
t hlnnnr j»as mi[ig.'ites ihese rn«ts whik
pn)\idiiiir sup< IKH pii)le< imn In i nipln)-
f es ami siiriDimdmg pnpnlations

After all, theie is little n awn to heln \r
[hat i mi' TIL -i i L L i i l \ pi. u tu i •- unnld hi
ahle in \\itlistaiul a ur||-<x<i nidi aitark
In <in .uined inl i t id i i Nni ilne-ii'ii-
li.nui d plivsii al set iml\ dn am thing to
pnitei l i.uli ai-> in ii ,ni«it in (he f:u iluv

I he ( m\i rnnient -\i i oimt.ibilm Ollii i is
i iirreiiilvinndiif ling.i ie\n\\ iif iuMs .is-
«« i.ucd \Mih ( umviMon nf water ulilitu >•
in less li.i/aidniist lieinii als I his d<\O

lepnrt is expei li il in '•pinifr 12
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CONVERSION COSTS AT SPECIFIC FACILITIES
J7T~Fvihese 20 water "Hues were able to conveit from

I chorine gas raiicars to effective a ternat.ves at a
c*_Ji rea5anablecosLwAsingleaay's'expencituresonthe ' •

war in Iraq could have easily.paid-for all these conversions ' "•, r

- !" * L •• i . ',"'.
• The Metropolitan Wastewater Treatment Plant in

St. Paul, Minn.,1 switched from chlorine gas ra Icars to liq- ,,
uid bleach in late 2005 The agmg'plant required upgrades • '
that were projected to cost about the same whether
staying with chlonre gas or sw tchir'g to hqu-d bleach
Actual construction cost $7 8 m- lion, and chemical costs

I I 4

increased 185,000 per year.'Anriual operating costs of ,' V
preventive maintenance, energy, and emergency preparec- ' •
ness decreased about $65,000, while r-plant security
ccaeased an estimated S3 5.000 The entire metropolitan

1 wastewater system serves about'2 4'miljion people, annual
conversion costs, Deluding otherwise necessary construe-1

(ion, are cbuul 20 cents per person served

• The Columbia Boulevard Wastewater Treatment . ,
•Plant in Portland, Ore.,'switched from chlorine'gas .
railcais to I cud b'eath in 2005 Construction cost
$4 4 mil icn. and rcreased cronical costs are more
than offset by operating sayings anticipated from
reduced need for maintenance, electric power, tiammg,
labor, and cneigency alannrg The fac lity seives some
550,000 people, who wl Benefit from the ot'set of
operating costs in the long term

• The Akron Water Supply Plant in Kent, Ohio,
sw tched from chlcr re gas iai cars TO ki.iri bleach r
2004 Construction cosfaooul SI 'l mill.on (or ore-
fourth the cost of a new chemical building) and operat-
ing costs increased about 565,000 per year, unmanly
to cover chemicals The fac lity. however, avo ded ever
$ 1 2 mill on n construction costs oy el m nat rg ch'onr e
gas By switching, ihe facility avoided constructing a
containment building to enclose railcars ($308,000).
•nsta I ng an emergency gas scrubaer ($598,030), and
upgrading certdir O'ocess equipment suet- as a en orne
gas evaporator ($369,000) Even without considering
avoided costs, the facility's 280,000 customers pay only
aaprox mate'y 50 cents more each year

The Edward'P. Dccher Secondary Wastewater Plant
in Elizabeth, N.J., swilcnec 'rcm chlorine gas to liquid
bleach m 2003. Construction upgrades cost 3750,000

.and chemical costs increased $291,000 from 2002 to
> 2004, whi'e ma ntenance and training costs deceased
i an estimated S70'000 per year Trefaclity serves about
500.000 people^ annudi conversion costs are about
55 cents per person served

The South Treatment Plant in Renton, Wash.,
switched from chlorine gas to 'iquid bleach «n 2003 Con-

' strucnon cosi $2 4 million, and chemical costs increased '
about $350,000 oer year The entire wastewater system
serves about 1 4 mil on peo'jle, wrl out xccLitng for
any operating savings, arnual conveision costs are 'ess
than 40 cents per person served

. The Western Lake Superior Sanitary District in
Duluth, Minn., switched from chlor.no gps to I quic
bleach in 2006 Construction cost $1 6 million Operating
costs initially remained about the same, with increased *
chemica: costs offset by decreased demurrage charges that
.resiiltec1 from keep-'ig a cniorme ra car on site A rewly
revised discnarge permit will likely 'engthen the disinfec-
tion season and increase chemical costs m the future The
lad ty serves 110.000 people, annual conversion costs dre
thus Mr auout a dollar per person served

Crescent Hill Water Treatment Plant in Louisville,
Ky., is building an on-site generating facility for bleach dis-
in'ectant at an estirratc-d capita! cost of uunhty SI 0 rril-
I on Acco irtmg for depreciation, the facility estinates
ihe cost of switching over from chlorine gas at about
$500.000 annually The enure water system serves about
850.000 peca'e; estimated arrta convers'on ccsts are
about 60 cents per person served

The City of Richmond Water Purification Plant in
Richmond, va., s swtch ng 'rom chlor fie gds railcars to
liquid b each n early 2007 Construct or cost S1 mi:lior
for a new building, about one-third directly hnkec to storage
of liquid bleach Chemical costs are anticipated to increase
5450,000 per year Ihe faulily serves about 500,000 people,

12
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without accounting for any operating savings, annual con-
version costs aie about Si 50 oer person served.

'Blue Plains Sewage Treatment Plant in Washing- •»'
ton, IXC., switched frorr ch onne gas ra Icars to liquid
bleach'immediatery df ler September 11..2001 Accord- '
rg (c the plant's chief erg-reer at 'he nine, the change
adds aoout 25 cents per month to.the average household. •
customer's utility bill.1 « " • ''V1,'"1' "' f

The Nottingham and Baldwin drinking water • t

treatment plants in Cleveland, Ohio cbrrpleted •,
conversion fiom chlonne'gas to liquid bleach in late 2002..
and 2005, respectively Construction .cost an "estimated '
S2.475.000 tor both plants, and chemical COSTS increased

i i t «•

about 5208,000 per year Die Cleveland division of water
serves some 1 5 m II on peoa e, w.thout accounting ''or
any operating savings, annual conversion costs are less
than 25 cents per person served .

Jhe Buckman Water Reclamation Facility in
Jacksonville, Fla., switched fiom cl .on e gas laikars
to ultraviolet light in 2001 Construction cost 16'mil-
ion, mcUd-ng about $1 m II on for unrelated upgrades

'Eteancity costs increased about $ 150.000 per year over
the previous tost of chlorine gas, but only if.not cons der-
mg recent cramat'C ch onne p'ice ncredses Trie ent tk
wastewatcr system serves about 575,000 people, annual '
conversion costs are about 80 cents oer person served

The Wyandotte Wastewater Treatment Facility in
Wyandotte, Mich, switched from ch-orme gas railcars
to ultraviolet light m 2000 Construction cost $8 million,
ana oDtratmg LOSIS ncieased frcn aboiit 5320,000 tc
(350,000 each year The wastewater system serves about
415,000 pecole. arnual conversion costs aie about 11 30
per person served

The Mill Creek Wastewater Treatment Plant m Cin-
cinnati, Ohio, switched from chlorine gas railcars to liq-
uid b'each in 2001 Constiuct.ng o temporary conversion
cost less than 540,000, planned permanent construction
is projected to cost less than $3 mi'hon Chem cal costs
increased about $290,000 per year The entire melropo i-
tan sewer district serves about 800,000 people, without

accounting for any operating savings, annual conversion
costs arp about SO cents per person served

• The, City of Philadelphia converted its Northeast, South-
• east, and Southwest water pollution contra plants fioir.

.chlorine gas to liquid'bleach Capital costs for conversion
we e 15 9 rvl'ior for a • three plants, and chemical costs
•ncieaseg about $275,000 per year After converting to.

. liquid b each, these facilities jointly save roughly $75,000
each year n reduced labor and risk management planning

•. costs The entire wastewater system serves about 2 2 mi'-
hon 'people, arrual corvtrs-or costs <re about 25'cents

.'per person served ••
1 h i

• Samuel S. Baxter Water Treatment Plant in Philadel-
" /phia, Pa., converted to liquid bleach m 2005 Constluc-

iior costs were about 52 mi1 ior, ant. chemical costs
. increased about 5670,000 m 2006 Estimated savings

on aadr anc emergency planning are at least $25,000
per year The entire drinking water system servos about

. 1 6 million people, annual conversiui costs are less than
50 cents oer person sewed

• The Middlesex County Utilities Authority wastewa-
ter plant in Sayreville, N.J., switched from chlorine gas
railcars to liquid bleach -n 2001 Construction cost $ 1 3 mil-
lon, and chemical costs increased from 2002 !0 2006 about
$ 1 5 million, as chlorine prices more than tripled The wdste-
water system serves some SOU COO people D sco.intmg
two-thirds of maedsed chemical cuts for price change, and
rot accounting for any operating savings, annuil conversion
costs are stil less than a dollar per person served

i
• The Back River Wastewater Treatment Facility in

Baltimore, Md., switched from chlorine gas railcars to
hq.nd b'each in 2004 Construction cost $2 6 ml1 on,
and chemical costs increased from 2003 to 2008 about
S? 4 million, during wh ch time chlorine pr-ces more than
ujub ed hur th s and other reasons the Facil ty n planning
further conversion to generating bleach on-site The entire
wastewatcr system serves 1 3 mil on oeoo'e D scounnng
one-half of increased chemical costs for price change, and
not accounting for any operating savings, annual conver-
sion costs are st !l less than d dollar per person served

13
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Conclusion and Recommendations

Moii- th.m ii\v yi .us ulu r ')/ 11 .unl d< spur iii.niv i irdiUi wainm^. the
I'S Kii\cinmi'nl hj*> \rl to i n.u t polh K*. th.il sf-iiiinsK iidmi niiiu K S\.H\

chi'tnii .il hn/anU I In Icmn loi -\mmr.ui Ihogii -«ssurii \id\x.in i uliluus

ihnt Mill usi. ihloiNii gas r.iili.us tnixamim s\sirni:iin shnitromuifjs in (INK nl lrdri.il

rhrniu al sri utit\ pnhi it's. :niil m rn< 1.1111.131 Conjjrrv. in i n.ioi polu irs ilul <.\\iftl\ Jiml
ntlv irmirtf iinnn rv*ir\ flu inn :il li.i/.inU

'I hr «ui-\cv sluiw-, thai many laij?1 \\.iln niilitn s li.i\xMon\rrlc(l fit nn ihlmiiu i>.is

i:iili .us In N.I|< i ami iiion1 MSI uu all* iniiti\i'*> I'lii v cnnvi î mn** icmmv tcmmsi t.n^i !>•

.11 tin f.ii ililK sand nn the i.nls. and in.ikf inillinns ol Amriuaiis «afri <in<l indtr *ri nn*

lanliu opn.Unrs jui rrlirvi <l ulu ii llu gii-. H ̂ uni .uul nl'ii n pnnul nl }n-l|iin>r if> hnnjj
.ilnuil iliri

I In* iiiughk ihii'i1 ilir/t n \\.iii i niiliiits lli.il sull n i ii\i i hloiini. t>.i*> i.uK.iî  (an alvi

romvrt to ̂ ilcriilli in.iii\rs hul in.un air nul .u iinjj Al ihi1 sunr linn, ivn niK fiui't-
i'd inti urn ( lu mi(,al M ( i[in\ |( ̂ isl.iiiuii i M inpli \\.iici uiiliiifs, in »1( 1 1\ u.tii^ixntaiion

h.i7.iids .unl it^iKHfs s.ili'1 u ihimli)nn'< Million\ol Aniciirant iiMiiain mined ss,inl\ .it

nslc litnii .1 1 .i(.isint|)lii< i licinitiil ifh .isc

ID .iddn ̂  this ihn al. Ccin îi'ss, ih( .idminisiialKin, ;inr| iniln-.ii-\ nuisi make i IK inu.il
M'iuiu\ <in ui^cni ti.ttmn.il [)iiniii\? with tlu gu:il r»f tnui-iiinmiiiir tu s.ili-1, nmrr sn uri

W.tti-i uiilitifs (h:il still MM i.nli .us D| i-liliiiinr t;,isoi iinhvdinu- sultur dm\id(

•>htA tn \ah i and rruiic sit mv ni.iinu in .ilu inaii\i.s

Cldll^K ss shullld |1 1 1 HI 1C i 111 Mill .ll l.U ililK n In 1 1 '\IC\\ .llli'l tlsi .l\.lll.lMc, i nst-f t)i-(-

tivi tci hnolDgii's ili.il sii;iiitii.:intK ifdiuriii chinin.iic M-IHUIS i-iiingi \\r\ rhnmral

i rli .1-1 h;i'/.inl«

Ts> -ill i HI Id l.irgi-l (<i.inis, hi.nis. .unl nihn irui n(i\rs [n hi Ip u.itri udlilu's oin-

vi rr tmm ihlmini .̂is. mi liidint; t.n ilitu-s th.il disii)iitinindrlili>iino ^as.ifuM Scp-

irmhi-r 1 1, 2001 Such asM^tann- shuuld not CIAIM MIIII.IIIIIIII nt buildings .mil
pli\-n .il si i mils lui'.isun s ih.it ,111 inlmiiitK uuapahli of pniin

i.iik.ifs .it \\.Ufi iililiurs and in
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I he Drjxuunrni ol Homeland Security
should go lurk ID Congress Joi lull aii-
ihoiiK tn salt £ii,inl i hi inn ,il mfiaslr iK-

Inii' .iiul the puhlii . until .ippiopnatr
roles I'm nthri

Cungrrss. sin m Id rrf|iiirr i hrniu ill
t.K ill In1*, in .11 rouni Ini Iransporla-

tmn risks itu hiding (hi |>ii^ihilii\ of
.1 1 .il.iMinplm i ht nin <il it-It MM — in
flru lupins sri in in aid mauvf'S jwss-
nn:nt«i, :unl plans

Cons; 1 1 -^ -ihiiiikl rcipiur i hi inn\il

f:u ilitu «. to mvuKi; .'ippuipi i.Ui I'rnplnv
i rs uhfn (Iru-liij)ing si i u i i tv .ilimm-

tivi v .ISM <4>mi nis :ni(l pl;in>-

I lu* l)i p.niim in itf Hnnii l.Linl Si t,n-
nt\ shi>ii l<l (Irtrlnp nn'ihiKlctlutjio'! tn

n c r n u n t f i i i thr imp.iu ol salri, niou-
«.cnju tn hiKilii^irs on I'.u iht\ so nni\,

iiuludinfr (he i osi^ a\i)iilal uisLs and
fr;i*.il)ilitv ui

Manuf.ir liners nf li(|iiul hit .11 h shuiild
.ulopl pnidin IIDII m< ihnds that do not

m- l)iilk iriinipiiitation m tim-
iliuini ^.i*t CitiipiT-»N -ilnmid

ihrxi1 I.U llltll11* til I .11 l"V Mil-
Ill IMll liabilm insiii.inu'tn_ UA«T a

i ata^thiphic t IK mu .il if IITKC

1 IK M polii \ rci miiim nd.uiuTis aif

.mil fil>tain.il>l< I lu'\ \\diild
f onlv iiisi^nilif a in hurdi us (tn

11 in MJ nil is. wlnli ilt liMMinir iiic.i>.iir.il)l(;
impiovrmt nt- in sil"ci\ and si ( n i i l \ hi-
di i d. mam \\.iu i nulitir*. h.i\c .ihi .itlv
.ihandom d diloimc jras .it .ifldidiihli'
i nsi with <'llri hxr K stilts Cnnjrirss .irid
ihi1 Orpaitmf ni til Homeland Snunlv

ll.1Ms lllC H SplUIMlj l l l lV lOMHIIpt 1 lllf

swill ouiMMMon ol [he ii ni.iinini; \\.iit i
udlitii s th.u slill iri i ivr rhloiinr {^as liv
i.ul Tin it :isiuis to dn so air M-ll-f vi-
di-nt in tins rcpoi r Cont;i f« .UK I 1)1 IS

onli .111

A graf;i i-covered rail tarn1" passes within biota of the Natural F/al in Washing on, D C (J IP Doi ineity/S en? Club)
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Appendix A
WATER UTILITIES USING CHLORINE GAS RAILCARS

FACILITY NAME

josepn Jensen Filtration P ant

FE Wey mouth Water-
Treatment Plant

Los Angeles Aqueduct
Filtration Plant

Sacramento Regional
Was'cwater Treatment Plant

San Jose/Santa Clara Water
Pollution Control Plant

City of Stockton Tertiary '
Treatment Plant

•
Metro Wastewater
Reclamation District

1

Fiveash Water Treatment P ant

' ,ohn E Preston Water
Treatment Piant

Alexander Orr Water
Treatment Piant

i

HiNsborough River Water
Treatment P'ant-Tampa, FL

City of Tampa-Howard F ,
• Curren AWTP

Topeka Water Treatment Plant

Crescent Hill Water
Treatncn* Plant

Cdirollton Water
Purification Plant

i
East Bank Wasnwater
Treatment Plant •, ! ',

1

Detroi: WWTP-Chionnation/
Dechlonnation Facility

•*i.n*,*wk»PiiblnPi>lb,

- '. QTY--I . . STATE

i " : n ! ! ; • ' • ,

G'anada Hills

La Verne l1 •*

Sylmar

""' • * *

Elk Grove

San Jose

- ' • i
Stockton'1. .'•

Denver

Fort Laude'dale

Hialeah

,. Miani ,

Tampa

Tampa • '

Topeka

i'
• Lou sville i •

New Orleans t

New Orleans \

Detroit

tarJiin'tEPA nrlci'p HW

CA

CA '

CA

CA ,

CA

CA i

CO

FL . .

=L

FL

i

FL

FL-,

KS

KY .

LA

•V

Ml

fl-iia- d

APPROXIMATE
FAQUTY FACILITY SIZE— CONVERSION

.' ' TYPE ; , MILLION GALLONS . i ' STATUS
L '„ . :'p,EBDAY,(MGD)r

1

Dr-nking
water plant

Drinking . '
water plant "*

Drinking
water plant

, Wastewater
plant

Wastewater
plant

Wastewatcr
plant

Wastewater
plant

Drinking
water plant

Drinking
water plant

Dunking
water plant '

Drinking
water plant

Wastewater-, i.-1

plant

Drinking
water plant

1 Drinking
wa*er plant

Drinking
water plant

Wastewater
, plant • '

Wastewater
plant

(x,Li-n.*-.i in>-

750 MGD

! '• 520 MGD

1 600 MGD

'65 MGD .

IIS MGD

i.

,' 35 MGD
i " . •

160 MGD

L 70 MGD

86 MGD

•75 MGD ,"

85 MGD

1 • '96 MGD

22 MGD

i . »

• 100 MGD

120 MGD

1 08 MGD-

,-' (pre-Katrma)

700 MGD

i 4 jmu-etw- vfv. .'n

Evaluating alternatives,
no active plans to convert

Evaluating alternatives,
no active plans to convert

Have looked at alterna-
tives, no change forecast

1 No apparent
1 plans to convert

Evaluating alternatives
including ultraviolet
light, 1 quid bleach is

available backup

Occasionally using liquid
bleach as backup, consid-
ering other arternatves
nc'uding u-traviolet i gh*

Switching to liquid b'cach
by end of 2007

Switching to generating
bleach on-site or other

alternative by about 2008

Developing plans to con-
vert, possibly to on-sitc
bleach, conversion likely

within a few years

Developing plans to con
vert, possibly to on-srtc
bleach, conversion likely
. within a few years

Alternatives under con-
sideration, convers-on not

imminent or planned

Has studied feasibility, no
specific plans to convert

No plans to convert

Switching to generating
bleach on-site by about

2008-2009

Switching to liquid bleach,
likely in 2007

Planning to convert even-
tually, timeline uncetam
given major capital needs

post-Katrma

No plans to convert

*.# inlHMIf 1 WUf 'yj K Hie col lo«fU

VULNERABILITY
ZONE •

POPULATION*

1,700.000

1 304,873

290,000

18,000**

245,000

430,200

925,000

1,526 000

1,893,169

1,643,691

508,760

1,042,000

173,925

675,100 ,

892,320

726,185

2,100,000

•M O1 Wlenl-J1 1 ALdl IK
•• I'n'gi f "> I'W, K/ 'i"! I, 1 1 L v/i"V||i(i i
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Appendix A, continued
WATER UTILITIES USING CHLORINE GAS RAILCARS, CONTINUED

FACILITY NAME

St Paul Regional Water
Served McCaTon

Fnoley Filter Plant

Kansas City Missoun
Water Treatment Plant

Florence Water Treatment Plant

North Charleston Sewer District
WWTP Herbert Site

Omohundro Water
f Treatment Plant

Central Wastewater
Treatment Plant

J0\ Stevens Water
1 Treatment Plant

Elm Fork Water Treatment Plant

[ Bachman Water Treatrrent Plant
r
, Easlside Water Treatment Plant

\ NTMWD Regional Water
Treatment Plant . •

Central Wastewater
Treatment Plant

Central Regional
Wastewater System '

Rolling Hills Water
Treatment Plant

East Water Purification Plant

1

Central Valley Water
Reclamation Facility

1

Hopewell Water Treatment Plant

C ty of Ricrmond Water
Purification Plant

Crty of Richmond Wasawater
Treatment Plant

CITY

Maplewood

Minneapolis

Kansas Crty

Omaha

Charleston

Nashvil e

Nashville

GHDUS Chnsti

Carrollton

Dallas

Sunnyvale

Wyhc

Dallas

Grand Praine

Fort Worth

i
Houston

Salt Lake City

Hopewell h

1

Richmond

Richmond

..'STATE

MN

..'" MN

MO

.' NE ..

SC

' TN

TN "

TX

TX

i.

TX
•̂ ta^bv -̂ H^H

TX

"TX

TX

TX.

TX

TX

UT

1 VA

VA

VA

' APPROXIMATE
FACILITY ,•; FACILITY. SIZE— , CONVERSION

'TYPE ' i MILLION GALLONS STATUS
F :,.' . . .• "PER DAY (MGD)' •
Drinking

water plant
1 Drinking i
water plant •' !

Drmkmg
water plant

Dnnkmg. ' .. '
water plant , '

Wastewater
plant

Drinking ," '
water plant

Wastewater
plant

Drinking
water plant

Drinking
water plant

, Drinking
water plant

Drinking
water plant

Drinking
water plant

WastewaTer
plant

Wastewater ' .
plant ' '

Drinking
water plant

•'Drinking
water plant

Wastewater
plant

. i Dnnkmg , .
.water plant ' '•

Dnnkmg
water plant

1 Wastewater
plant

50 MGD

85 MGD

US MGD

64 MGD

'.7 MGD

90 MGD

288 MGD

80 MGD

330 MGD

150 MGD

440 MGD

265 MGD

120 MGD

150 MGD

-.00 MGD

225MGD

56 MGD

10 MGD

132 MGD

60 MGD

So plans to convert

No plans to convert

No plans to convert

No plans to convert

SVL tchmg to ulfaviolet
light expected comple-
tion about summer 2007

Evaluating options, no •
finalized plan to convert

Evaluating options, no
finalized plan to convert

No plans to convert

Evaluating alternatives,
no specific plan to convert

" Evaluating alternatives;
no specific plan to convert

Evaluating alternatives,
no specific plan to convert

No plans to convert,
evaluating options

No plans to convert,
preliminary cost analysis

of alternatives

No plans to convert

Under review,
investigating on-site
generation of bleach

1 No plans to convert •
atematives evaluation

ongoing

Evaluating options as part
of facility upgrade

Currently under review,
no apparent plans to

convert ""

Sw tchmg to liquid bleach,
completing conversion

early 2007

Evaluating and testing
alternatives, no clear
timeline to convert

VULNERABILITY
ZONE

POPULATION*

1,300,000

337,000

720,000

390,000

365,213

973663
i

965,468

360,000

790,000

2,000,000

1.800,000

137,517

930,000

3,931.692 '

428,447

1,300,000 |

1,334,000

91,000 I

704,630

722,769

Vufin ihf Mv tfft IK* IM vftnncd by ldr*Mi 1O ERA wi'hii ijrtge ol A wmil-use loni ihenndl le'WS* I'me hgum an nul loieGah ol golnn
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Appendix B
WATER UTILITIES NO LONGER USING CHLORINE GAS RAILCARS*

FACILITY NAME

Joint Water Pollution
Control Plant

Blue Plains Wastewater- '
Treatment Plant ,

Buckman Water
Reclamation Facility

R M Clayton WRC " r '

Fall Creek Water
Treatment Plant

i White River Water
Treatment Plant

Water Pollution
Control Plant

Waste Water Treatment
[Plant, West _

Jefferson Parish East
iBankWWTP

| Back River Wastewater
| Treat/rent Facility

Wyandotte Wastewater
Treatment Facility

' Metropolitan Wastewater
Treatment Plan:

Western Lake Super or

' Santary Dislnct

Middlesex County
Uulit.es Authority

• Edward P Decher Secondary
Wutewdter Trmt Plant

City of Niagara Falls
Wastcwater Treatment Plant

Mill Off* WWTP

I Nottingham Water'
I Trcatrrent Plant

Baldwin Water
Treatment Plant

Akron Water Supply Plant •1 . •.

Columbia Boulevard
Wastewater Treatment Plant

| Southeast Water Pollution
i Control Plant

Northeast Water Pollution
Control Plant

Samuel 5 Baxter Water
Treatment Plant . <

South Treatment Plant

• -atllf w.ortixJ y >.« 1399 ant! L ,«
"\ f-abiiivi-iv t, i>* s_ fl-'Wc:
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QTY

Carson

1 Washington

Jacksonville

Atlanta

Indianapolis

Indianapolis

Fort Wayne

Owensaoro

Hitrahan

Baltimore

Wyandotte.

. St'Paul

Du'uth

Sayreville

Elizabeth

Niagara Falls

Cincinnati

Cleve and

Cleveland

Kent _

Portland

Phnaaelpha

Philadelphia

Philadelphia

Renton

•"«"•"•

!.i • ••
1 'STATE"

v-; '
CA

""'DC'

FL

1 GA

IN

IN1"'

IN

'> KV

LA

.. MD

Ml

' MN

MN

•y.
Nl

.'• NY

OH

, OH"

OH

. _ OH-

OR

PA

PA

^ i- PA '

WA

FACILITY
TYPE

Wastewater
plant

Wastewater
,. plont '....•

Wastewater
plant

Wastewater
plant

Dr-nVmg
water plant

Drinking
'water plant >

Wastewater
plant

Wastewatcr
plant

Wastewarer
plant

Wastewater
plant

Waslewater
plant

Wastewate>
plant

Wastewater
pldnt

Wastewater
plant

Wastewater
plant

g Wastewatcr
"J plant

Wastewater
plant

Dunking
water plant

Drinking
water plant

''i > Drinking t'
water plant

Wastewater
plant

Wastewater
plant

Wastewater
plant

1 Drinking
water plant h

Wastewatcr
plant

vt a f •*. nr u -.jfH i Km *

APPROXIMATE
FACILITY SIZE— CONVERSION

MILLION 'GALLONS STATUS
PER DAY (MGD)

330 MGD

h 370 MGD

41 MGD

80 MGD

20 MGD

70 MGD

SO MGD

\m 8 MGD

' 40 MGD
(prc-Katr na)

150 MGD

45 MGD

'222 MGD . .

43 MGD

120 MGD

65 MGD

• "• 32 MGD

130 UGD

70 MGD

60 MGD

38 MGD

70 MGD

90~MGD

190 MGD .

165 MGD •

80 MGD

n u-q* •« a w.ih4s?

Switched to
liquid oleach

Switched to
, • liquid bleach

Switched to
ultraviolet light

Switched to
ultraviolet ught

Switched to
liquid bleach

Switched to
liquid bleach

Switched to
liquid bleach

Switched to
liquid bleach

Switched to
liquid oleacn

Switched to
liquid bleach

Switched to
ultraviolet light

Switched to
liquid bleach

Switched to
liquid oleach

Switched to
liquid oleach

Switched to
liquid bleach

Switched to
liquid bleach

Switched to
liquid olcach

Switched to
liquid oleach

Switched to
liquid bleach

Switched to
liquid bleach

Switched to
liquid bleach

Switched to
liquid aleacn '

Switched to
Iquid bleach

. Switched to
• liquid bleach

Switched to
liquid bleach

O'^'h'niri cfw Ih."

1 FORMER
CONVERSION VULNERABILITY

YEAR ZONE
POPULATION** i

2004

2001

2001

2000

2000

2003

2006

2001

2003

2004

2000

• 2005 "

2006

2001

2003

2003-

?001

2002

2005

2004

2005

7002

2003

2005

2003

•"" -'

210.000

1,700,000

360,000

1,151,993

771,633

968,579'

330,000

90.000

790.000

1,470,000

1,100,000

520,000

128,293

10,740,000

50,000

1,100.000

860,000

1,100000

1,400,000

411,356

157.500

1.182,741

1.575,971

787,271

650,000

ffn IA! -IMI.

M

,
i

i

i

» '

.1

1

-

.„
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Appendix C
PRODUCERS OF CHLORINE GAS SHIPPED BY RAIL TO WATER UTILITIES

FACILITY NAME > , u

• Olm Corp Mclntosh, Alabama Plant

Occidental 'Chemical Corporation, Mobile Plant •"

Occidental Chemical Corp , Muscle Shoals Facility

Olin Corporation Augusta, Georgia Plant '

Occidental Chem.cal (formerly Vulcan Chemicals)

Occidental Chcnrcal Corporation Convent Plant

Occidental Chemical (formerly Vulcan Chemicals)
.
Occidental Chemical Taft Plant

Pioneer Americas LLC

Pioneer Americas LLC »

Olin Corporation Niagara Falls, New York Plant

1 Occidental Chemical Corporation Niagara Plant '

Olm Chlor Alkali, Charleston Plant

1 Occidental Chemical Corporation Inglesidc Plant

Oxy Vinyls, LP-3attlcground Chlor Alxa'i Plant

PPG Industries, Inc , Natrium .

CITY, •'

Mclntosh

\ '•'•' Mobile •

Muscle Shoals

Augusta

Wichita

Convent

Geismar

Hahnville '•

St Gabriel

Henderson

Niagara Falls

• ..i Niagara Falls i

Charleston

Gregory

La Porte

New Martmsville

• VlJiwiiil riilv owe !«•« sutwHiM by Imfem lo tW iinka t HM-tfniul iwpJatwns wi.hn M

STATE

AL

,'AL
AL

CA

KS

LA ••

LA

LA

LA

NV

NY

NY. .

TN

TX

TX

WV

•'FACILITY TYPE VULNERABILITY 1
1 f*Pul* ITKE ZONE POPULATION*

Chlorine producer

Chlorine producer

Chlorine producer

Chlonre producer

Chlorine producer

Chlorine producer

Chlorine producer

Ch'onne producer

Ch'onne oroducer

Ch'o'nne oroduccr

Chlorine producer

Chlorine producer

Chlorine producer

Ch orme producer

Ch ormc oroducer

Chlorine producer

42,750 1

334,000 . "

115,282

440,000 ;
500,831

250,000

490,000

' 830,000

408,000

1,100,000

998,200

1,100,000 .'

258,000

362,031

2,300,000

97,585

ioe ul d AWil-uw IOXK dwnul idwi*
HW HOI lOfKMt fH pmnil III I
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Appendix D: Methodology
. \\iv\ ihr Cenlei tar \inriK.in IVigii"* idiMMxl Mirve\ limlmgN 1.1*1 \v.n ih.tt
2H-t l.tt ililifs in ili\rpf industries ih.it luvr S\MU hrd In K1** <u UK 1\ li.i/.inluus i drum ,iU 01

prtKi ssr.s. \\< d< tided inioiidiKl .1 follow-up survivor w.ilei uhlihi s lli.u ivmvt i.nl "ship-
ment* uf ihluiinc u.b We umlei luuk ihisMiittv loi linn piun.in ic.tbon^ IMI-SI, 'JO-ton
nnliaisul iliktinn- »«is jxtv ,\ Jislnu.! (l.in^-i nf ,ini.i|ui rhi.MiiK.il n-lcaw N-i.uml. huge
wtiu-t iitililii -».in' Upic.ilK lot ,Hcd in .11 maim i iiii'»> .nid iliuscnil.in^iT lai^r iiuiulx'i^dl
[miiplr I hud. r.nl -lupinrnisiti i.hlnnnr LM- tia\i 1 ni.inv niiK1- ihmu^h pd|ml.U( d <in ,IM,
putliii^i M ii lumi [irupli .ii i iik. And lin.ilK l inn 1 . in c Ir.u, rr.idtK ,i\-.ul.il>l< .ilii I IMLI\I •*
(it i him inr £.1*, ului h HUMUS llui \uliici;il)ilii\ i.in hc{|iiiikl\ .iddn-sM-il

'I his sin vi -v slums \\lu'i<* pn.igit:ss h<is lirrn in.idc. dr.iwing .uiciilinn to

LtiM-cfk'LliM1 plant (nmvisKiiiit and \\ lurr we siill II.IM- vcuntv vuliHTiiliilitu1* giving
pann ul.ti allciidon In i.ul \nliu-i .jhililics, uhuh .in. IDH livi|uciiily It h mil nl iln- ijimii-

i.al-bi:cuiitv

The <iimi \ iin ludrd diinliiii" \\.ili i in \\ .IM< \\.ilrr l.u ihlic->. lli.u n pmii d i.ult.ii

.iiiiDiinis o[ i l i k u n u K.II iiiifln r.PAs Risk M.iii.iip'inciii I'l.iiiiiin^, in RMP. pKi^i.iiii

.11 t-nmr liuir MIH f thi' pHi^r.itn ln-f-.m in June I'J'J'l SCMMII! u .111*1 nul i l i f t th.u diMm
iinui i.l chliuiiH g.i-t i.uh .us piini in I O'.)1*! \M-II- alvt SUIM.M L| 'I In M I I \ I v i misiiird nl
tolcphunc in(rr\i< us .u id in Hunt, L.iM.-i lnllo\\-up < iii.nl (.o

lui wiitri iitilnirs ih.il >.till ii;]xnl chlonnc ^is in r.nli.i) .iiii*juiii\ the stmv\ used un^nuc-
UiK-d (juc^tiuiia .ibuul thi.- l.iLililv's tiniclitu .nul pltns. il an\; lu f (.iti\i:ri 10 .1 a.ifri and
inuic •H.'tuic diMiiln Uii i l .!•> VM'll .is .ihuui l.u iliiv -i/c. pi.ipiil.iiiun M-iM-d .mil puirnlicil

iil^liii li's in i HUM iMnii 1m l.u ilitH's lli.u h.ul .ilii'.uK s \MUlndu i u l i i n HHIM IMIIII isun-
di r\\ii\. ilu Mini \ ,I!MI d ixr ic f lKHiM iMiin idsbt In MHII I - i . IMS l.u iln\ <*i/i .mil pnpul.Hinn

aic fiiim LKiliiv \\djsiu-snr 1. 11. Yb (..Iran \\*iirr ̂ hrih \ri-nb Survvv"

"I his snivr\ irpml IIM-N puhluK <ivail.il ill i.nl in.ips ami pdpnlniiuii ik n<-ii\ hj»niifs in
illn-ilniu iniiiNpnrL.ilinii i om,( ins in shipping i lilimnr »a*. In nn in.uuil.it
1 1m nigh dislnhnlnrs tn W.MCI nlililirs Clilnrinr pnidiicliuii Md s \\i ir idcnlitVil

inilu^ti) i>uhlu.iiif ni\ .ind Kl*\ irgulalrm «ui.il\Ms dot nun nls HIM u\\g tin diloiinr
indll<>ll \ (i l \ l Tl lllf i <iinp]<*\ll\ .Illil \ .IM.lhlllK nf MlpplKM .Hid l . l l l\\ .L\S lilt' MllVf\

ifpml rldi *. inn link Mipphi'ts, disi i i l i i i l i i i<! and \\.ili i uuliiii <i n\i i tpri ifn i.ul inulri
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