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Diamond Shamrock

Juze 10, 1983

Michnel Catania

Office c¢f Regulatory Services

Departmect of Envirocnmental Protection Ché402
John Fitch Plaza

labcr and Irndus=tyy Building - Bth Floor
Trentcn, Rew Jersey (8625

Re: Foerzmer Diszond Shasrock Premises
BO Lister Avenue, Nevark, New Jersey

Dear ¥r. Catania:

Inclosed is the information Dianond Shazrcel: Corporation agreed on
Juse I tz previde cnm the Lister Avenue fscility. Op June 6, ve
provided the legal azd technical cozntacts you requesied. Oo June
T we =ent the list ¢f explcyees azd 2 NIOSH report oo the facilivty
derived from infcrmation ve had previously sub=zitted to NIOSH.

Ye have prepared an overviev of the history acd operaticzs at the
=ize. Qur submittal represests our best effcrt in the tize
available to us and represents a reconstiruction of the cperstions
to the best of our knowledge. The ccrrections to the UICSH report
vere deferred iz order %c ansver the issues raised iz Xr. Hughey's
letter. ¥e will provide further fzfcrzstion oz the KICSH repcre
8s soon as practical. As indicated ve ceased producticn ip August
1969 and s0ld the property in March 1571. Ve are ooz

nowledgeadle as 45 chazges that have occurred on site since wve
sold the propesty.

fter your reviev of this information, wve are ready to zeet at
ycur earliest conveniesce o discuss site resediations. ¥e wish
to express again our co==itment to work viih the State cl New
Jersey oo the expeditiocus and proper containzent of the site.

Yery traly yours,

54/;&:«%/5‘-'

Jazes B. Yorthingtes
Direcstor, Eavircmmeztal Afleirs
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REPORT OR LISTER AVENUZ FACILITY

JUNE 10, 1983

PLART LCCATION AND HISTORY

Diamond Alkali purchased from XKolker Chezical a 1.B acre
land located at BO Lister Avezue, Nevark, Nev Jersey iz Ma
1951. The plant (as shovn in Table 1) vas operated &s ac
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agricultural chemicals manufacturing facility by Diszoz
until Augpust 1969 whez the plact vas shut down. Pecord
that all ¢f the manufacturing took place oo the 1.8 acr
January of 1956, an easement vus acguired for the consir:
107 sever line under the reilroad trucks oo the east side
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property. Additional 1.6 acres of property were leased from Triplex

0il aznd Refining Cormpany (subsequeztly Walter REay Holdizg Co=zpaczy
and eventually Williaxm Leckie) in April 1960 and this proper:y
acco==odated storage facilities and wvarehouses {outlized by dushed
areas in Figure 1). The only other major property associated with
the plant appeared to be a partking lot leased ip 193 froz Sergescz:
Che=ical Cc=pany (Figure 2, dashed line, Site D.A.C.0. 12).

In Kareh 1571, the 1.8 ucre xite was 20ld and the 1.6 acre size
lesse was assigned to Chemicaland Corpcretion. Principals cf
Chezicaland were GCeorge ¥. Mitchell and Raymond A. Cuidi (a forzer
plant panager cf the facility). It appeurs the ;lant vas icvolved
in the producticn of benzoic acid, wvith & szall sz3cunt cf 2,4-2
being zanufactured for Diamond Shazrock for a limited tize. Iz
1680, the 1.8 acre site was purchased i2 a tax sale by NMr. willia=z
Leckie (Ray Holding Cornpany) apnd was subsequeatly sold o Marisol

Ce=rany in early 1G81.

CINTEAL PROCESS DISCRIPTION

The production cf 2,4,5-trichlorophenoxyscetic acid esters involves

several proceas steps. The initial step-is the production of sciiuz

trichlercphenate folloved by reaction with sodiuz monochlurcacetate
tc yield the sodium salt of trichlorcphepoxyacetic acid. This sall
ves, in turn, reacted with sulfuric acid to yield the
2,4,5-trichlorophencxryacesic acid (2,4,5-T7) vith & =ui
at the proper reaction conditicns to give the corresgcn
vith a suitable amine to give the corresponding azina s
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Page Tvo

Over the period 1351-1369 vhen the Kewark facility was operated, the
process wvas altered several times to izprove operability and to
increase capacity. These changes and the dates made are cutlined in
Table 2. The total 2,4,5-T producticn capacity of the Lister Avenue
facility sccounted for less than 10% of the total U. S. mapu-
facturing capacity in 1969,

Production capacity changes are su=zarized in Table I.

PROCIES LCCATION - SITT PLAN AND WASTIS CINIRATTD

Dicxin formation has been Ldeptified as i{z:erent in the process for
cacufacturing sodium 2,4,5~trichlorophenste by the csustic
hydrolysis of 1,2,.4,5-tetrachlorobenzesa. Conseguently, tne
{cllowing discussion relates specifically to this process. The
prizary chemical resction in this process is shown ip Figure 3.

Pericd 1951 - 1§60

Yanufscture of starting and intermediate chemicals wvas conducted in
a8 five story, 50 year old buildicg which ocsupied 23,000 square fee:
of a 1.8 zcre plant site. The buildizg was located adjucent to the
Passaiz River and ia showz in outlize for= op Figure 4 dated
Febroary 14, 1959. This building also housed the offices,
lateratery saintenance facilities and first ald dispezsary for the
plant.

The phencxy aczida, esters, amine salts and fer=ulations thereol vere
prepared in a separate smaller building lockted to the east cf the
pain zanufactiusing building.

All processing equiprent for the macufcciure of sodium 2,4,5-
bichlersphenate (NaTCP) end other Frizary che=icels vere located
within the =ain buildicg. Little izforzation is available as to the

exact location of the NaTCP equipzezt within the building becususe
the records vere destroyed in the explosion vhich occurred in 1960.
A Ylock flov diegras of the process used froz 1951 to 1954 i:c
included as Figure 5.

¥astes produced in this process included a filter cake vhich
centained vater insolutle caterials, such as 1,2,4,5%
tetrachlorobenzene (T,CB), 2,4,5-trichlioroaniscle {TCA), and would
likely trap any dicxin present in the reaction product. This
process vas replaced iz 1954 (mee Figure €) with a-steaz
distillaticn to re=ove 7,C38 and TCa. Apy dicxiz present, becamuse of
its volatility, would also be rezoved either partially or totally.
The distillate (organics) from this process step were siored for
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Page Three

recycle in the future, subject to development of a process for their
use. The first recycle of recovered orgazics fro= the stesn
distillation was made in Decesber 1956 and vss benceforih zade a ‘
routine cperation.

Ligquid wvastes from the process consisted of aqueous solutions of
sodiuc chloride and sodium sulfate. Prior to Qctober 1954, the
squecus soluticns of sodium chleoride ard sodium sulfate were
separate. After <this date, the process was moudified such 4‘hat tne
sodiur chleride and sodium sulfate vere discharged as & sirgle
solution froz the 2,4,5-T acid process.

Condensate (nqueou: layer) from the steaxz distillation vas the other
liquid vaste froz the process.

uriatic acid vas also produced as a by-product iz the main process
building froz the hydrogea chloride produced ip the chlerinaticz of
acetic acid/anhydride to monochloroacetic acid and the chlorization
el phencl %o 2,4-dichlorsophencl. This acid was produced in
processes not related to the production of 2,4,5-trichlorcphezcl.
The acid was generally sold to reclaizers.

Feriod 1961 - 1949

After the exzlosicn in Fedruary 1960, the main process buil
co=pletely replaced vith a pew three 8ioTy siT.cture devote
exclusively to manufacture of KalC?, 2,4~dichlorcphencl (2,4-3C7),

“wo additional buildings meparate frcz the process tuilding were
elso provided. The largest cf thewe housed the cairtezance ibcp,
production and shipping offices, and an ares for materiuls storage.
The szaller building housed the gezeral plent offices, the quality
contirol laboratory, and the dressing rocz. The site plan

Figure 7) shovs the locaticn of each of thece pev tulldings.

ovements related to bulk materials storage vere also made

QOther i=zpr
s tize.

at thi

-

The nev process building vas designed to have all drainage trenches
discharge through s suzp into the izdusirial sewer.

The plant vas expanded in 1667 by the additicn of & new 2,4-2 acid
unit and conversion of the old 2,4-D acid unit to 2,4,5-T acid
macufacture. The warehouse ves expanded texsion added to

i
a
and an exte
the Process 2uilding to housec the NuTCP Furificatioz process. These
changes are outlined on site plan (Figure 8)
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Page Four

The basic process for preparation of NaTCP was zot changed but
provision was made for the removal of sodium chloride by filtration-
froa the streaz stripped solution of NaTCP and the removal of dioxin
(2,3,7,8-7CDD) by adsorption on activated carbon (Figure 9). Tre
socdium chloride recovered in the filter vas dissoclved in water for
dispeosal by the industrial sever.

The activated carbon in the adsorpiion colu=n vas treated wich
zuriatic a2cid and hot vater waches to remove iron hydroxide. These
treatment solutions were then disposed of to the icdus:irial sever.
Spent carbon ves rexcved from the unit and hazdled by a dispoczal

firm.

The besic processes for mapufacturing the 2,4,5-T acid, esters or
acine salis vere not changed.

Production operstions were terminated in August 1969.

O"".“'."n
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Several other products as listed iz the follovizg tuble were
canufactured curing the period 1951-1860, but wvere discontinued for
ecozczic reascns and rnet produced after the explosion iz February
is believed that the records of these products vere also
in the expleosicon.

18£0.

Droduce

Chemical Nanme

HECE
DI7

K101
Cozpound 923

Chloral
3sC
3czse
BCZES4
44-07
PAAZSC

PMESC

Hexachlorobenzene

ichlorodiphenyl trichloroethane
Ovex, Multicide
p-chlorophecyl-p=cklorobenszene sulfonate
2,5-dichlorophenyl-p=chlorctenzece
sulfonate

t,1,1=trichlorcacetaldehyde
benzenesulfonyl chloride
p-chlorobenzenesulfcnyl chloride
p-chlorobenzene sulfonazide
4,4-dichlicrodiphenylsulfone
p-acetylaminobenzene sulfenyl chloride

p-metheoxy berzenesulfonyl chlcride

D SaLoe
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Page Five

ENVIRORMENTAL MARAGEMENT

Inforzaticn about environmentxl activities at the Lizter Avezue
Plant is lizited, particularly in the pre-1960 period. The
Telationship of the levels of dioxin in the water, air, and soli
waste by-products is based upon process evaluations wnd projlections.

Inforz=ation about vastevater practices imdicate that ir 188¢,
process wasievaters vere discharged tirough & 10" industrisl sever
to the Passaic Valley Sewerage Coz=ission. In the fifties and
sixties, there gre indizaticzs of acgid discharges to the Passaic
River, btut these releases vere likely muriatic acid and sulfuric
scid. The only acid discharges appeared to be azounts that vere not
seot to acid reclaimers. Both the muristic acid and sulfuric acid
should not have been contaminsted vith dioxins sioce they vere not
cirectly associated with the TCP processes. It is believed that the
TC? acid vaste streacs vere routed to a sump before the over-fiow
vas discharged to the industrial sewer. Since the dioxins are
Telatively insoluble in vater and adsorbd readily to suspended
reriicles, It is believed that the suzp could bave elizminated soze
of the veste before discharge to the sever. The suzp vas iz
opersiiecn in 19€5 and perhaps earlier. Process vastewaters
including scid vastes vere estimated to be 30,000 gullons per day i=
1360, and approxizmstely one-third could have contained soze dicxins.
Since the process areas vere uzder a roof, storm rup-c¢ff exposure to
process vastes vere lizited. All run-off{ froz tank storage areas '
after 1961 wvas discharged to the indus:rial sever systez.

Inforzaticn on air emissions indicated that all vents were inside
the process buildings until the late 1960°'s. Emissions of dicz:ns
vould likely be in the form of a particulate and not a gas.” This
likely reduced the level of ermissions geing off-site. A 20,000
SCFM, 7' diameter Peabody caustic scrubber was in operation is 19¢(3.
This scrubber enmitted through a 20 foot high stack and cleaned the
process vent exissions from the plant. In 1966, a consiruction
per=it was filed with the State for a plant modification. The
application cited the controlled emissions to be:

-

is/hr prm

Scdium salt ¢of 2,4-D .18 2
Scdium salt of DCP 0.12 1.4
Socdium salt of MCA 0.12 1.3
Sodius sslt of 2,4,5-T 0.06 0.8
Sodium palt of TCP 0.06 0.8
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Pege Six

All process vent ermissions wvere controlled by the corubtter froz 1667
to the plant shut-down in 1969. In 1969, ezissions vere controlled ,
by the scrubber to a level of 10 pounds per day of orgaaic
particulates.

Solid vastes generated at the site consisted of non-cextustidle
process wastes, miscellsaneous cozbustidle and non-cozbustiille
czztaliners and trash. All vastes were hauled off-site by a
contrsctor, Kr. Nick Toscano.

The process vastes were filter cake from product filsratica, Epext
carbex freo= the cardon coluzms and sludge removed fro= the process

areas vastie suzp. In 1967, these vastes totaled eight (B) ons per
year. In 1969, the vastes totaled three aad a balf (3.5) tous per

Year.

A carbon column vas installed to remove dioxiz from the TCP
Froduction in Septenber 1967. The first coluzn vas a “pilot” unit
127 disneter. 7This unit ves vsed fres Septezber B, 1857, until the

tlant's annual shut-dova. In January, 1969, the carben in the “pev”
ccluzn vas replaced. This carbon wvas in use whea producticn ol
2,4,5-T vus discontioued {n July, 1963.

The carbcz bed was vashed vith acid whez the dioxiz level of the TC2
cculd zot be caintained at ap acceptable level, or the coluzn
plugged. The dicxin was bonded fir=ly to the carbon. kltkecugh the
erent acid vas severed, it &s unlikely that the dicxin desorted fro=
the carbon. The spent carbon vus druczed and disposed of off-site
Yy waste dispecsal contractor. This appeared to te done in Jaruary,
1663, After the process wvas shut down, the coluzn vas repcortedly
izcluded in the sale to Chemicalunid Corporation. The management of
Cheziceland was informed of tke conteats of coluzms.

The water-related upsets are lizited to acid releases to the Fassaic
River largely during the fifties and early sixties. Iz 1G64, an
scid release was corrected by the relocaticn cf a precess over-flov.
A citaticn in 1968 resulted frez 8 sulfuric snd hydrochloric ascid
dischsrge.

An explosion occurred iz the trichlorophesol usit in February 1880,
The vessel which ruptured was the 1,000 galles reactisr used to
hydrolyze 1,2,4,5-tevrachlorobenzene to sodius
2.4.,5-trichlorophenate. Although the reazon for the fallure wus
unknewn, it vas pesiulated that a runawsy reaction which produced &
large volume of gaseous products was responsidle for the failure.The
Cispersel cf this zmaterial discharge vas par:ially coztaiced by the
uilding structure and directed away frcz the sdjucezt property.
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Table 1

Ovnership History

Date Event

3/51 1.8 acres purchased froz Kolker Che=ical Vorks, Inec.
by Dianond Alkali {as shown by Pigure 2).

1/56 Acquisition of easement and construction of 10" cluy

sever pipe in 367 reinforced concrete casing 355 Eust

of Brown Street under tracks (See Figure 1),

4/60 DSC lease of 1.6 acres of ndjacent property ovned by
Triplex 041l Cczpany.

11/63 Lease of parkizng lot froz Sergee=zt Chezical Coxzjany.

8/69 DSC production ceased.

3/70 Production of 2,4-D by forzer ezplcyee.

3/ Sale of 1.8 acres tract and zanufacturing facilities
to Chezicaland Corporation; assigosent of Triplex 1.6
acre lease to Chexzicaland Corporation. .

1682 Property purchased in tax sale bty Williax Leckie (Ray
Holding; forzerly Triplex 0il Cecmpany).

1981 Property sold to Marisol Company.

Q
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Date

Table 2

Process and Plant Chances

Chanre

Early 1951

January 1952

May 1852

Feb/Marzh 1953

Septexzber 1954

Decezber 1954

Jazuary 1935 ¢p
Novezber 1655

Decerber 14355

Jazuary 1956 to
Fetruary 1960
February 20, 1960

June 1560

February 1961

P
—
0
5,
-4

Augus

Initdated production of 2,4,5-TCP and 1,2,4,5 .
tetrachlorobenzene in a 500 gullon reactor.

Used a dilution process with f1 traticn to

Tezove vater Inscluble organics froc resetico

=ix.

Initiated the use of purchased 1,2,4,5 tetra-
chlorobenzene because tinme vas pot availadle to
make cur owrn.

Decision tc increasec capacity froa 40,000 1b/ne
to 120,000 1b/mo by installatior of an
addit;onal 1,000 gallen reactor.

Probable time for start-up of the nev 1,000
gallen reactor.

Steaz stripping substituted for dilution process
for the recoval of organics on a routine basis.

Do net rezove salt (seodium chloride) froz the
KalC? reaction zmass but carry it through to the
2,4,5-T process agd then sezarate all the salts
at ocne tize.

Or process chazges wvere made durizg

ajor
ize frace.

1]

ot L

K

2]
o
‘ia

[7]

Initiated recycle of Tecovered organics.
cY 4

No major process changes during this period.

Explosion in NaTCP autoclave. Process building
destroyed. Productics of all materials cessed.
Aprroval to reconsztruct the plant.
Reconstruction included co=plete replacement of
the old process building.

Rebuilt plant start-up. NaTCP now invelved two
1,000 gallon resctors. Salt to te removed {roo
RaTC? efter stean stripper.

2,4,5-T acid facility (o0ld 2,4-D uzit) was
cczrlezed 2o produce a capacity of 3 Fx lbs/yr
Or 2'4 oS'T- n-:""‘:"‘- ":’-"..Tl ",
LIl T
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Page Tvo

Septepber 1967

Rovesber 1967

August 1849

2,4,5-TCP purification facility cocpleted for
re=moval of p-diocxin (2,3,7,8-TCDD).

New 2,4-D acid facility completed with a
capacity of 12 ¥X¥ 1b/yr.

All produciion termizated.

()
[
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Table 3

Production Capacity Changes

TCP 2,4.,5-7 Acid
Jazuary 1851 T 0.5 M 1d/yr T 0.65 4 1b/yr
Fetrvary to )
March 1953 T 1.5 M 1b/yr T 2.0 "™ lb/yr
February 186! T 1.9 Hﬁ Iv/yr T 2.5 M 1b/yr
Rovezber 1657 T 2.3 ™ 1bv/yr T 3.0 M dy/yr

® Preducticzn by the capacity of the 2,4,5-T acid uznis.
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