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I INTRODUCTION

The Newark plant was rehabilitated as a result of the explosion which
occurred on February 20, 1960, The explosion destroyed the trichloro-
_phenol (TCP)-and the monochlorcacetic acid (MCA) units as well as the
building housing these units and other associated general office, ware-
house, and maintenance facilities, In order for Diamond to meet sales
commitments and to maintain its position in the agricultural chemical
field, it was necessary that the rehabilitation, particularly of the
TCP unit, be done on an urgent basis,

In addition to the new manufacturing units for TCP and MCA, the rehabili-
tation included new and over-all improved facilities as follows:

1.

2.

3.
L.

5.
6.

Improved site clearance by remcval of the old Triplex building,
an old 1,000,000 gallon cil storage tank, and two large concrete
storage tanks,

Installation of a new ovrocess structure,
Relocation of the dichlorphenol (DCP) unit to the new structure.

Construction of a new warehouse-maintenance building with olant
office, lunch room, and first aid facilities,

Construction of a new office-laboratory building.

Installation of a central chlorine vaporizing sjstem.

Alse included were items to upgrade over-all plant safety, such as the
installation of a fire water main, relocation of flammable liquid storage
tanks, and modifications in the 2,L-D building,

This report contains the details of design.
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Reconditioning of Equipnont (Expense)
: Facelifting of Do & 1‘. Bnilding (Expense)
- TCP Process
. KCA Process
DCP Process. -
0ffice Building
. Process Building
" Warahouse -
Yard Pi.ptng
Blectrical Diatrlhutim
Property Purehauc. 5.
Ares Paving -
Stnrb-up Bxpense :
i g Snb-'l'otal

“IRE o ] w: , : :
;‘."F%) hﬁ%f é’r/b’- s
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"o’ ﬁtor!.ed bunding oL’ concnw%’lock ;mtmctfon wlll be v
pmlded. This facility will encompass: a1l ‘administrative runctiom
on the first floor and will include-locker rocm and adequate "'
waah-roan racmties to zinimize thn ch}.u-acm problem, The:

A varehouse of anoreximtely".lZ 000 8q. ft. Ain'u'uv ﬁll be %
- constructed., This :Ln to be & steel fme, mtu siding t.ypo

It. 13 ‘our 1ntention to purchaso the facilitiea eumntly existing on

- the adjacent Tri-Plex property and to provide a parking lot in the .
.- immediate naighborhood for our plant personnel. We currently have
Ta leaae on the Tri-le: land t.hat atul haa 96 years to ran, -

Imrestmt

su-. line Deprectation . . | Sh,sis,'ooo

Avoropriation Basis

Str. line Cepreciation . $L 933,

~The variation in investment is due to the inclusion of operating cxpense in tho
amount shc\m a.bove undar "prropriation Baais . -

MAXUS0998107



- On pewr noney , :
On'total i:;vestment {ex,

'i’Dimnd can antieipa growt '

from the Division's: Sales Manager (see E:daibi.t ot )

The 1961 sales Poracast indicates:an. approximate 65;;;# 1mx of- opention, on S/day
“basis, at Newark to" realizé the ubove return.  HC1 sales Torecast’ 1ndic¢tes that.‘n
uill aell a1l the ncid produced«' 1n 196) (see. Exhiblt "CY

5 ia izsport.ant te consider that Dia.aond leau enjoys &
producer, and herbicides are a necessary part of. this picture, _F
invested considerably, both 1n 'oina and monoy, towards our. esta.blishment nf L
‘pﬁnta label bnsinasa. T L ol

2nd Quarter 1960 e t so.ooo (previoua]: approved undax'
o o npnrop. 03-00-677&5)
. 3rd Quarter w60 o T 338 000" *;
. Lith Quarter 1960. e e h67,0w
: 7 1st Guarter 1962 - - - h67,ooo ;
. 2nd Quarter 1961 . 0

~ Exhibit Economics of Rsbuilding and Behabilitating t.he lleurk Plant
Exhibit Sales Manager's Memorandum on Newark Plant = -
Exhibit Sales Porecast. on Murigtic. Acid Stles
Exhibit Manning Table for Newark Plant
Exhibit . Appropriation Eatimte Smarx
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APPE(\' NO‘ S

_ -~ 60 ‘L_.m-sw.&nb

APPRET L L ‘ L C . o ESTIMATED CcOo5 T

. ., T ‘ : s . e tirang v

SUL - ACC T . otscmnwu a oumrnv VA L) Bl B YU ot = LABOR 1
e ) R . : 1 TMATERIAL 0 e > e

E . ) . . . . Lo . . L R . TV ROMPANY g CONTRAC Y

Ao

General R A L e ORI | -
Property Purehase . . 0 iofn e ) 80,000 - | e lm'om

mEt%! P IR eSS B (8 EERT SRR -] 18 '
3ite Clear o _ SR R AR M~ =l TR s ‘g,(fﬁ"
Start.Up Expense o Lol e0,000 - | 2060
Equipment Ralocations BRI IR SR ENE ISCAR . b b I . | , 800
Recondition Equipment - ‘ g . SR e B R 1 - 30°663
Recondition m-t.ing 24-1) mudmg T o] i be,000: | : o b3 e 83,0{‘.0

le m N . R T o ,‘: L[-- » } . L .

Piping
Insulation -

Elcctriul muribut!.m
Foundation
Yard Lighting
Switch Gear
Power Wiring

' Bite Eravn: ' nts’
Greding & inage
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AFPROF,
$ub- ALCT.

CONTRACT

Mix Tanks

Ihltnmntatlon
Pknme!r Control

Installation llrtllzllﬂht

£4!i121tk132i

Poundations

Bquipment Valke & ﬂlmtl
Bquipwent Insulstion

Prioting

Piping Materials
Piping ,
Piping Dnsulation

Klectrical Materisls
Pover Wiring

o
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DESCRIPTION & QUANTITY

" KUMBER .

? ACCOUN‘I

CONTRALT

MCA UNIT

Storage -
Heat Exchange IR
Dryers

8eparators

Reaction

Mix Tanks

Auxtliary Bouipnent

Inatrumanta
Power Control

Installation lhttri.l
Foundations )
Equipmenat Welks & Supporu
Equipment Insulation.
Eyuipment Painting

Plging llltends
Piping .
Pipe Ihsuhum

Eloctricll &tcriﬂl
Pover Hiring s

- 101,000
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APPROF.

Sub - ACCL

NO.

i m...,.w__.gemi f

Dl:scnll'non . qumtnv

IPPHGP NO

03470~6’Hk

LS TIMAKTLED

COoOSs T

LABOR

. CONTRACT .

DCP UNIT .

'_e.\%g&&n_e
8torage

Heat Exchange BN
Reactors, Abscarbers, mlormton l- Btrippe

Auxiliary 1pment )
“& Fans S8

Instruments
Power Control -

Inastallation lhterhh
Foundations
Equipment Walks & Supports
Equipment Insulation
Equipment Painting

ping
Pipe Insulation

Blectrical hterim '
Power wn-lns

U CompaNy
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“TAILED APPROPRIAIION EGTNAT!
memutim

p—
APP RGP,

Sub-ACCT
L.

D[SCRIPTION l OUANTIIY

Art-aor. »o.” -

C 0 S f'

FIoe e - .
Co : o ESTIMATED

CLABOR

COMPANY

CONTRACT

Process Building
Piling
Foundations
Orade 8labs
Puilding Frame
Enclosure & Pu'titims
Bervice Piping
Bever Piping
Heating & Ventilating
Plumbing
Safety and Persounel Eqni;nant

Insulation o .

Lighting & Panels :
Pover Wiring to Panels
Painting
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FDETAILED APPROPRIATION ESTIMATE  ocjomprive jrmg 77 50 5 0007t o
s S Jevark Flant B hlon.._
. PPROP VR : T . '; AN IR :
sfnu_.:ccn T DESCRIPTION & QUANTATY T . MGCOUNT-.. & R
0. . o % NUMBER _

Office & Laborstory Building
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EYAILED APPROPRIATION ESTIMATE  sescmripve 1imc;

" Newark Plant Rehabilitel

k)

LEPROP ' : i
SUB - ACCY DESCRIPTION & QUANTITY

[N<B

!

mﬂi““ﬂ_"ii E%gc '
Design Ingineering ~ D. A. Co.

Associate Engineering

Construction Expende

GRAND TOTAL
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T BECTION

WO INAL
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.. "ESTIMATY

vy

.

Eaponditioning or Equ!.pmnt (Exncnu)
: " Pace Lifting of D&T Bundins(!‘-xpcnn)
, DAT Building Revisicns - €
" TCP Process ' '
P " MCA Process
.- DCP Process
Office Building
~ Process Building
" Warehouse Building
“Yard Piping
o Elactrical Di!tz'lbution
" Property Purchase -
" Area Paving ‘
 Start-up (Sxpome)
Sub Total

-~ Bagineering
. _Cmstmction Overhead

Total

APPH 4 SUPM,
»noru m!m

as,ooo Vif
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162,000 *-
142,000 .
45,000
80,000
28,000
ZO.M :
1,313,000
150

(.

3

PR PAVED &Y AL

J,R.Siemoneit

TR

rall

.10/ 17l§0_ )

. CHLCKED 8V

K1 EQhemt nut b TVe

MAXUS0998117



£y
W 7

"5": "frf 2 Y
- v _._._‘-‘__‘_&f‘_' < ’_.J" N - . - .:- ‘, . © gy P '-'" ﬂ " .'v‘ L-
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Gn.ng. 1n Purpou - 'l'o pmidl 1
"’qnj.rountt of a-new i.naurmco
-Qhr _&"ﬁ'u"' L \: s :5! \;, ]

“Ducription

" Heavy duty gauge g
aaloution of hlurdous tank

'!ho mt mmase u ‘a result. d.‘
tabnla‘bod belaw:

L 4
h§<<

Recondit.ion.’mg of !qnipnent -_ - - -_.. -
'FaeohmmgntDandTBuﬂdin;----
D and T.Building Revisions = « = = = =
Pma!'milding------------
Warehouse Building- - = = = = == = = =
- Sub Total
Enginnring------ ----e -
Constz-nctton Ovorhud - - --

17,000
12,000
"1, 000
6,000
m 000

8

%‘ré

| .d. 'Ihe revised estimate (See Cost Sux-mry) inclndsc an cverl.ll
distribution of funds by accou.nto. -

N

" With t.he above chmges, an 1nsuranca preﬂu am.nga of 320,000/3'0& J.l possibh 8
" through the Pactory Insurance Association over the premium now paid to Lloyds. . In 7
* addition, Lloyds was the carrier at ths time of our recent claim, and we have no 'y
gusrantes that Lloyds will not cancel, If cancellation should occur, and we were .
pot prepared to go with PIA, we would face a premiun approximately three tinu T
greater with the stock cu:paxﬂ.oa than the prescnt pmiun vit.h I..lcyda - P

INVESTMENT RETUE!

- Percent Rsturn
Investment Acid @ $0.3 e $0.40

Original Appropriation Basis $L,933,000 3.3%

.Swplmnt:l Basis _ k,993,000 The new investment has no apprecias
‘ ' : effect on the econcmics. o

e o
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lewark Plant n.eﬁgbmtaum

PR TN

. t
v !

R Snpplemutal
’ _ [ _Schedule
2ndQuartet1960 -~ ¥50,000: §50,000

Bl e v o bttt R e |y et e

3!;‘31-d Quamr 1960

lst Quarter 1961'
21:1 Quarber 1961_
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Betm a Oueraﬁng Invesmmt
Payom oo New Fam.lities (2)
quz @ To‘bal ?acﬂ:.ues (3)

(2) Total new nmey of 31,900,000 fcr both facﬂ.f.tias :nd expensu'm' '
-+ a8 sta:rt.-up, DadT ra.ca-lift, and mh&‘oilitst.iaa (ta: et.fed’. of .

(3) T £ac:.1:z.tiea are new mcnay of -rl,900,000 plus e:d.sting operaﬁ.nz
" . facilities at Newark and Tes ioines plus reusable equipmnt, a.‘l.]. at.
arigina.l acquis:.tim eost.. T4

.
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it h,500
Potal Salus 3,200 AR
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Grosy Profid
Crocs Profii is o Saley
Pales thy-1top Expesses ’
Profiy Baforc Tox o 528
Hab Frofit Afior Yax
¥ Retun @y Investueab |
| e Sells far ¢ per 1bs b,
Wk i dels Walt .
fete ollt Aller T:‘n‘-@ Elﬂ
U Reicna n Tnvestant
Tmas of el: nax\mzmad
- » o Lt D
N R - NELER TIF L\ ST
¢’ R e = . TR ,:,, —f‘ \* CoL

3

EIIIIOA

Eccacaics of Rebafiding & Rch':biut-utmgr
. Newnrk Plant
Basad o Aﬂu opriaticn 03-00.677h

1t

{Ihclunen 2114 &'.hmm. raugable oquiprmt at
tiewark md 5260 thouss Nes iloines t‘ncilitina.

L P

(nma not irclwlo "dﬁ thoua. now naey ror
(oxpansy. itoas, :

{Total tms do pot iuclwds KL tainage,

B «

(1960 budgobad ASH) adjusted ror chmge in 4%
{interest o additional investmente

.
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IIT RAJ MATTRTAL, PRODUCTS, AND UTTLITIES

A, TCP Unit - Production at the rate of 160,000 pounds per month sufficient z%
for 160,000 pounds per month (80 tons) of 2,L,5-T acid. 2
Three batches per day allows for 20 per cent outage. 23
. %>}
1. Raw Materials .
Quantit :3
Source Soecification Pounds/Batch =
Tetrachlorobenzene Purchase Technical Grade 2600 :—:
Methanol Purchase Standard Commercial 1400 -i
Grade
Caustic (Flake) Inter-Company Standard Commercial 1300
Purchase Grade .
2. Products
Sodium TCP NaTCP 2ol (1)
: NaCH 392
NaCl 285
Water 6236

3, Utilities

Units 12_1_: Hour

Source Units Normal — Maximun .
Steam Plant System M Pounds 3,25(2) g,05(2) ~
Water Plant System M Gallons 16.0 22,1 (3) =
Electricity Purchased KW 19.6 (&) 2.0 9

(1) Initial plant operation indicated yields of 99.0-99.5 per cent on TCB
or approximately 2550 pounds per batch,

. (2) Includes 1.53 M pourds for anisole still and 0.53 M pounds for methanol
still reboiler,

(3) Includes 9.6 M gallons per hour for anisole still and methanol distil-
lation not being used. ) ‘

(L) Connected load x 0,459 diversity factor (based on 2 ,LD operation).

(8) Peak load = 1.225 normal load.

DS 00029430
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B. MCA Unit - Production at the rate of 513,500 pounds ver == sufficient
for 80 tons per month of 2,L, 5-’1‘ acid and 275 tons per month
of 2,4-D acid. Two batches oer day allows for 70 per cent

outage.
1. Raw Materials

Source
Acetic Acid Purchase
Acetic Anhydride  Purchase
Chlorine Inter-Company

. Purchase
2, Products
MCA
Muriatic Acid
3. Utilities
Source
Steam Plant System

Water Plant System

BElectricity Purchased

. ‘Quantity,
Specification f_c_:_tin_g_s/B_ath_!
99.5% 1800
Technical Grade 1360
Standard Commercial 8500
Grade
MCA 80% by weight 19,Lh90
Water 20% by weight 2600

209 Be! 11,300

Units Per Hour

M Pounds 0,243 0.636
M Gallons 10.8 2L.6
KW 29.3 (1) 35,8 (2)

(1) Connected load x 0,459 diversity factor (based on 2,i4-D overation),

(2) Peak load = 1.225 x normal load.

DS 00029431
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¢, DCP Unit - Production at the rate of 500,500 pounds per month sufficient
- to meet the 550,000 wounds per month of 2,L4-D acid oroduction.
(Three batches per day on a five-day week.)

1. Raw Materials

- , Quantity,
Source Specification Pourds {Eatch
N Phenol Purchase Technical Grade 5340
~ Chlorine Purchase Standard Commercial 8500
Grade
‘_‘ 2, Products
- DcP Technical 2 ale)
. . Muriatic Acid 20° Be! ' 11,000
T 3, Dtilities
. Units Per Hour
Source Umits Normal — Maximun
Steanm Plant System M Pounds 0,202 | 1.01
[l'" Water Plant System M Gallons .6.72 13.2
Electricity Purchased KW S.0L (1) 6,17 (2)

(1) Connected load x 0.459 diversity factor (based on 2,L-D aperation).
(2) Peak load = 1,225 normal load.

DS 00029432
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1.

2.
3.
L.

S.

(1)
(2)
(3)

(4)
(5)

Utilities For General Facilities

UNITS PER HOUR
“Steam Water — Electricil
Facility ‘M Wounds M Zallons KW
TCP Process Bullding 1.34(1) In Process 17.2
Requirements
Office Building 1.5 ) L8.0
Warehouse Building 1.06)
2,4-D Building 2,60 - 170.0(3)
Other General Facilities - 0.28u (L) 123.6(5)

Includes 0.3L M pounds for steam tracing.

Summer requirements for air conditloning units,

Metered load for total building operation including process-peak month

March, 1961 corrected for applicable it

Assumes 80 per cent condensate return.

ems in 5. Other General Facilities.

Includes power for boiler, air compressors, river water pumps, and deep

well pump.

DS 00029433
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IV GENERAL DESCRIPTICN

A, Site Preparation

Before construction of the new process manufacturing bullding could
begin, it was necessary to remove the old manufacturing building.
This building was over fifty years old and occupied an area of
29,000 square fest, Being lccated next to the Passaic River, it
was supported on piles and the location of the new building was
adjusted as much as oossible to take advantage of the old piling.

Since the old building housed offices, laboratory, and maintenance

facilities as well as manufacturing facilities, its removal was in

two stages. The first stage cleared the area for a new process

building and the second stage was delayed until after the erection

of a new office and laboratory building., Also included was the
removal and storage of reuseable orocess equipment for later use,

The five-story Triplex building was then razed and various out- _ f
dated mixing tanks were removed. The ground floor area of the )
Triplex building and adjacent sheds occupied aporoximately 3L0O
square feet, The removal of the Triplex building freed a nortion
of the area used for the new warehouse building.

A 1,000,000 gallon steel oil storage tank approximately 70 feet
in diameter was removed to clear an area adjacent to the west
railroad track for new tank car unloading stations and to provide
space for additional future tank storage., Similarly a rectangu-
lar concrete bunker type tank 35' wide by 50' long projecting L*
above grade and 6' below grade was demolished to aporoximately 3°
below grade,

WO LI THOSH TV S RAD

Other items of removal for better site clearance and improved
layout included two 35' diameter concreste tanks in the west tank
farm, parts of the old west tank farm dike wall, a smaller diked
area by the southwest corner of the Triplex building, miscellaneous
pipe supports and equipment foundations, and a brick shed aporoxi-
mately 12! x 10' used for storage.

B, /New Manufacturing Units

1. P

The new TCP unit consists of two 1,000 gallon jacketed steel
autoclaves equivped with 7 1/2 HP Lightning agitatcrs. The
vessels have a design vressure rating of 750 nsi and are located
within 1' thick reinforced concrete exvlosion cells oven at the
~top and on one gide., The explosion cells are adjacent to but
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B. New Manufacturing Units (Cont'd)

walled off from the Process building and open toward the river,
An instrument panel located within the bnilding and behind the
concrete wall is equipped with dual temmerature and pressure
instruments (one instrument as a constant check against the

other) for each autoclave, Also, the panel has varicus emunciator
lights o indicate adequate water pressure in the cooling water
header, the agitator running or stopoed, the methanol-caustic
feed pumps operating, the autoclave pressure high at 40O psig,

the antoclave pressure excessively high a 1450 vsig, etc. Alarms
are also connected in the above circuits indicating high pressure
to give gndible as well as visual evidence of excessive pressures,

A horn is used to signal the 40O psig range and a siren to
signal the 450 psig range. Also at the 4SO psig range automatic
interlocks cut off the methanol-caustic feed pumo, cut off steam
if necessary, and open cooling water to the jackets,

Rlectrical interlocks prevent.oneration of the methanol-caustic
feed pumos if the cooling water header does not have sufficient
pressure or if the agitators are not operating in the autoclave,

A hand operated cooling water valve for the jackets and an
emergency 1" hand overated pressure bleed valve for each auto-
¢lave are located adjacent to the instrument panel for immediate
use by the operator in the event of high pressure,

If a pressure rise occurs that can't be controlled by adding
cooling water to the jackets, stopving the methanole-caustic
feed pumps or using the 1® manually overated pressure bleed
valves, then a L* x 6™ pressure relief valve protected by a
rupture disc and screen is available on each vessel and set

to discharge at 550 psig., This relief valve should reduce to
a safe point any pressure build-up and then close to vprevent
further loss of the batch, Since the discharge through the

L® x 6* relief valve or through the 1™ manual bleed valve
would be principally methanol, these lines are arranged to
discharge the methanol through perforations beneath the water
surface of a 7' x 7 1/2* concrete blow down sump, This sump
is maintained full of water by passing the discharge process
cooling water through the sump before the water overflows to
the river., Bubbling the methancl through the water will allow
the water to absorb most of the methancl for additional safety.

In the event of any malfunction of the L™ x 6" pressure relief
valve or on the outside possibility of an upset reaction so fast
that the 4* x 6® valve couldn't handle the load, & 6" rupture
disc and a 6" line has been orovided to discharge at 650 psig.
This line discharges straight above the autoclave at & point

3' above the Process building roof. ‘
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B. New Mamufacturing Units (Comt'd)

The autoclaves are charged with 2600 pounds per batch of
molten tetrachlorobenzene from a 300 gallon steel drov tank.
Steam jacketed steel lines are used to transoort the molten
tetrachlorobenzene either when charging the reactor or when
unloading a tank car into storage. When the tetrachlorobenzene
is not being transported through the jacketed lines, the.steam
should be kept off to vrevent excessive corrosion. Most
organic chlorides will break down releasing HC1l when left in
static contact with the high temverature of a jacketed line,

After comnletion of the above tetrachlorobenzene charge, a
mixture containing approximately 1300 pounds of caustic and
3300 pounds of methanol are fed into the autoclave slowly.
The addition covers a period of approximately 3-4 hours and
is made from a 700 gallon steel drop %ank through a K3M-2E
Ai111s-McCanna proportioning pump. A 2200 gallon steel
jacketed tank with a 3 HP Lightning agitator is used to mix
a gquantity of the methancl-caustic mixture sufficient for
three autoclave batches. The flake caustic used in the mix
is elevated in 300 pound drums and dumped into a hopper
attached 4o the top of the mix tank. A stationary electrically
operated drum skip hoist is used to elevate the caustic.

After completion of the reaction in the autoclave, excess
methanol 4s distilled from the autoclave and nassed through a
150 £4.2 steel condenser and a 20 ft.2 cooler. The methanol
is then caught in a 600 gallon steel crude methanol receiver
and pumped to a crude methanol storage tank in the north
section of the west tank farm. A distillation column commlete
with reboiler, condensers, receiver, and the necessary
rotameters and temverature instruments has been installed for
purification of the recovered crude methanol, as required.

After removal of the excess methanol, the autoclave batch is
transferred to the 4,000 gallon crude sodium TCP holding
tank., Six autoclave batches can be accumulated in this tank
and charged at one time to the anisol still for the removal .
of anisol., Initial operation, however, indicated that little
anisol was produced and the conversion to sodium TCP was 99.0
per cent complete, It may be possible to continue to bypass
the anisol still overation,

To remove the byoroduct sodium chloride salt produced in the
autoclave reaction, a vertical oressure leaf type filter was
installed in the product transfer line ahead of the 25 per

- cent sodium TCP storage tanks, Clean out of the salt

accumulation in the 25 per cent storage tanks had formerly
been a oroblem, Calculations indicate that 57 per cent, or
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B. New Manufacturing Units (Comt'd)

2,

400 pounds, cf NaCl ver autoclave batch can be removed in the
£41ter. Clean-out of the filter is accomplished by back
washing with water. From the 25 per cent storage, the material
is pumped to the D and T building for further processing to
make the 2,4,5-T acid.

The TCP unit was designed to handle three batches per day or
160,000 pounds per month of TCP (equivalent to 80 tons per
month of 2,4,5-T) allowing for a 20 per cent outage factor.

M4 Unit

The MCA unit was rebuilt in the new process building using two
1,000 gallon Pfaudler glass-lined jacketed reactors as the basic
reactor units. A mixture of 99.5 per cent acetic acid and acetic
anhydride is charged in 6,160 pound batch quantities to one of
the reactors, A 700 gallon rubber-lined drop tank is used to
drop the measursd charge by gravity into the reactor. Gaseous
chlorine is then added, slowly at first, then up to a maximum
rate of 700 pounds per hour before the feed is tapered off

again to complete the batch, A total of avoroximately 8500 .
pounds of chlorine is added tc each batch. The desipgn require-
ments are for 513,500 pound per month of MCA sufficient to make
275 tons per month of 2,L-D and 80 tons per month of 2,L,5-T,

On the basis of 10,400 pounds per batch ver chlorinator requiring
2L hours from charge to charge, two chlorinators can oroduce
62l,000 pounds per thirty-day month, This allows close to 20
per cent for outages to meet the required rate of £13,500 pounds,

An instrument panel was installed near the reactors on which
instruments were provided to record and control the reactor
temperature and the chlorine flow., The panel also contained
instruments indicating the reactor pressure and the final off-
gas temperature, The off gas (containing HCl, excess chlorine,
and crgaric material carried through from the reactor) passes
through four heat exchangers connscted in series, Thess
exchangers stage cool the gas and remcve and return to the
reactor as much of the organic material as possible, - The final
or fourth exchanger of the group ia cperated on refrigerated
brine to reduce the final gas temperature as low as possible
without freezing the organics condensed, A recording temperature
controller is located on the panel and used to control and
record the discharge brine temperature from the fourth condenser,
This instrument is set by adjusting the discharge trine tempera-
ture until a point is reached that will give the lowest possible
satisfactory overating temverature for the off gas,
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B, New Mamfacturing Units (Cont'd)

The off gas is then passed through a National Carben faiiing
£11m hydrochloric acid absorber. The 20° Be! miriatic acid
produced in this unit contains a small percentage of organics;
therefore, it is kept separate from the higher grade acid
produced in the DCP unit.

After the HCl absorption step, the gases are dried in a sulfuric
acid tower and then passed on to the DCP chlorinators where the
axcess chlorine is recovered, If the DCP unit is not operating,
a packed Pyrex glass scrubber is available complete with a
caustic circulating system for scrubbing the excess chlorine
from the off gas stream,

The MCA chlorination system has been provided with a back
pressure controller to permit pressure operation up to 15 psig.
Rupture discs have been provided on the chlorinators for safety
in the event of a flow stoppage of any kind in the off gas line, .
After completion of the chlorine addition, the batch is diluted
with water to make an 80 per cent solution of the monochleracetic
acid., This material is then pumped to storage in either a re-
used 7,000 gallon brick lined tank or a new 5,000 gallon glass
lined tank located on the east end of the new process building.
Prom storage, the 80 per cent MCA material is pumped to the D
and T building for further processing.

The MCA instrument panel also has been equirped with emunciator
lights to indicate the chlorinator pump running, and a warning
light to give indication should the plant instrument air pressure
drop below 50 psig.

Since the plant use of chlorine presently is confined to the

MCA and DCP units located in adjacent sections of the new
process building and since the gassous chlorine distribution

is made from the new central vaporizer system on the esst side
of the plant, the MCA instrument panel also was used to monitor
and to permit high pressure control of the chlorine vaporizer
system., Therafore, included with the emunciator lights on the
panel ies a light to indicate when the chlorine pressure at the
vaporizer is high (125 psig). Also, an audible signal has been
relayed from the chlorine vaporizer to a horn at the panel t¢
warm of the 125 osig pressure range at the vavorizer., If high
pressure iz noted, a switch on the panel enables the MCA overator
to close the liguid feed to the chlorine vanorizer from his
remote location., The overator also has available adjacent to the
panei a manually operated valve in a line extended from the
vaporizer to the caustic scrubber reservoir for bleeding off
pressure,
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B, New Manufacturing Units (Cont'd)

3.

Central Chlorine Vavorizing System

The chlorine vaporizer is equipped with a pressure relief valve
(PRV) set at 175 psig, protected with a rupture disc also set
at 175 psig. A pressure gauge between the rupture disc and the
PRV 4s available to indicate physical failure of the rupture
disc. On the discharge side of the PRV a whistle is installed
in the line to give an audible signal should the pressure build
up to 175 psig and actuate the pressure relief system, The
whistle is an added safeguard to warn the operating personnel
of an upset before any extensive amount of chlorine could
escape,

The chlorine vaporizer has an internal design pressure of 300
psig at 2509 F, It was fabricated using a 20® 0.D. steel shell

with a flanged cover at the top and a dished bottom, A 6" steel

finger is welded through the center of the bottom head with
connections for operation on steam, This finger reduces the
liquid capacity of the vavorizer and increases the area of heat
transfer. A 2L" steel jacket with a design pressure of 100 psi
at 350° F, covers the 20™ shell to provide the balance of the
heat transfer arsa required. Steam pressure to the jacket and
to the finger is set at 5 psig by a pressure regulator and
guarded with a oressure relief valve set a 10 psig. This limits
the steam temperature to a normal overating range of 228° F, and
a maximum range of 240° F, The design of the vaporizer was
limited in size to reduce the available liquid hold up due to
the confined area of the Newark plant. The absolute full
capacity of the vaporizer would limit the amount of chlorine to
slightly less than 1,000 pounds; however, it would normally
overate at approximately 50 per cent or less of its full
capacity. Also, a dip pipe on the inlet liquid chlorine line
extending to within L® of the bottom of the vaporizer allows
for transfer of the liquid from the vaporizer back to the car
if the oressure in the vaporizer starts to exceed the pressure
in the car., Therefore, before a pressure build.up in the
vaporizer reaches the 175 psig setting of the pressure relief

‘system, most if not all of the liquid should be transferred

back to the car. A new chlorine car normally will have a
pressure of 80-100 psig. It should be noted that the inlet
liquid chlorine valve to the vavorizer and the valve out of the
car should be wide oven to permit full back flow, As noted
earlier, if it should be necessary to close the liquid flow to
the vavorizer, a switch is available at the MCA panel for
energizing the air operated valve that will shut off the liquid
flow, A manmually omerated block valve is available at the
vaporizer, :
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b.

The design capacity of the vaporizer was 50 per cent oversized
at 5,000 pounds per hour to allow for future plant expansion
and to extend the ®clean out® cycles.

DCP Unit

The former facility for producing DCP was located in a closely
confined section of the D and T mamfacturing building. Much
of the equipment, such as the HCl absorption system, was obsclete:
and the unit needed general rehabilitation., The unit was rebtumilt,
therefore, in the new orocess bullding to provide better access,
better working conditions, and improved operation.

Two existing 1,000 gallon jacketed Pfaudlsr vessels were used as
the basic reactors., With the exception of the instrument panel
and instruments, the HCl absorber, the jets for recirculating
chlorine, and one chlorinator pump, the unit was reconstructed
from existing used equipment,

The process consists of charging the reactors batchwise with
5,340 pounds of phenol from a 70O gallon steel drop tank.
Chlorine is then introduced through spargers at a maximum .
rate of 700 pounds per hour until a total of approximately 8500
pounds has been fed per batch, The batch operation requires

16 hours from charge to charge and produces approximately 9400
pounds per batch of dichlorophencl, At an average of three
batches per day with two chlerinators, the production require-
ment of 500,500 pounds per month of DCP required to make
550,000 pounds (275 tons) per month of 2,4-D is possidle on a
five-day week. This includes a 20 per cent allowance for outages,

The off gas from a chlorinator vasses through two small tantalum
heat exchangers connected in series with Pyrex glass trans pro-
vided to permit return of entrained or condensed liquid back to
the chlorinator. After the temperature of the gases has been
reduced from 95-100° C, at the chlorinator to L0-50° C, after the
second condenser, a steel entrairment separator is used to catch
liquid carry over in the event phenol freezes out in the first or
second condenser, This freezing would cause a partial pluggage
increasing the pressure drop and allowing the liquid return seal
loop to blow through,

The off gas then passes through a sulfuric scrubbting tower where
organics are removed and then to a falling film Karbate acid
absorber where essentially organic free 20° Be' muriatic acid is
produced,

DS 00029440

MAXUS0998132



B. New Manufacturing Units (Conttqd)

During the chlorination cycle, a pump is used to recirculate the
chlorinator liquor through a jet, The jet pulls a slight suction
on the off gas chlorine stream from the MCA chlorinators permitting
recovery of this chlorine in the DCP chlorinators. After completicn
of the chlorination cycle, the finished DCP is pumped to storage

in the D and T building for further processing.

An instrument panel was installied near the DCP chlorinators on
which instruments are located to record and control the chlorinator
temperatures and the chlorine flows. The panel, also, is equipped
with gauges to indicate the off gas temperatures after the second
condensers, smmciator lights to indicate the recirculsting pumps
are running, and start and stop btuttons for the recirculating
pumps.

C. New Process Building

A new process btuilding was erected to house the TCP, MCA, and DCP
process operations. The building is generally 35' wide by 129' :
long and has approximately L,000 square feet on each of three floors.
Three bays were left out of the building at the northwest corner to -
accomodate the autoclave explosion cells, The first floor is a
concrete grade slab supported both on fil1l or on piles at points of
heavy loading. The second and third floors are steel grating and the
roof is of the precast gypsum plank type. .The building is constructed
of a painted galvanized steel frame and is covered with a corrugated
asbestos siding. The columns are supported on concrete plle caps
covering the new twenty ton treated wood piles, The building was
originally planned and located to utilise the pile caps of the old
manufacturing building. However, field investigation revealed that
the pile caps were unstable, improperly and irregularly located, and
that the wood piles had deteriorated to the point that the piles would
not carry the load of the new building columms,

During the field investigation of the piles and pile caps, the re-
inforcement for the bulkhead was found in poor condition. If the bulk-
head was ever to be reinforced it had to be done before pouring the
slab for the process building., Therefors, piles were driven for a

new deadman within the tmilding area.«fid new tie rods were run for

the tulkhead reinforcement, i

Por personnel protection, access to the bullding is provided through
two concrete block fireproof stair towers on the south side and
through three standard doors on the north side, Also, on the south
side, a 10' wide by 9' high equipment door provides access to a 12'
x 12' equipment well open from the ground floor to the third floor.
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New Process Building (Cont'd)

- Inside the building an 8" concrete block wall sevarates the hazardous

methanol area and the corrosive HCl absorption area from the remainder
of the building. The methanol and corrosive acid area has one wall

louvered top and bottom for contimuous natural ventilation and for emergency

explosion release toward the river.

Heating is by orocess equinment supplement.ed by three unit heaters
to matntain a winter temperature of 55-60° F,

Ventilation in the general production area is by natural ventilation
supplemented by three marmmally operated roof fans rated at 3,500 cfm.

lighting is by Class I, Division 1, Group D (Explosion Proof),
incandescent fixtures.

Fire protection is provided by one set of sprinklers at the roof
level and at all levels in the stalr towers, The floor, being an
open grating type, will permit sasy passage of sprinkler water to
the first floor. A blanked off "T" was installed in the main riser
for the sprinkler system near the first floor level at the request
of the insurance carrier. If at a later date the installation of
additional equipment should cause congestion, it might be necassary
to install sprinklers just under the first floor level,

A trench running the full length of the building with feeders from
the east tank farm storage slab, chlorinator pump areas, and methanol
areas collects all floor spills, accidental or otherwise, and carries
the material to an acid bricked sump in which a2 wier of controlled
size prevents large spills from being lost through a comnection to
the industrial sewer, This sump is emptied by a portable pump,

The back walls of the autoclave explosion cells have been utilized
as part of the wall at the northwest corner of the tuilding., This
permitted location of the autoclave instrument panel within the
bullding for safety but as near the autoclaves as possible for
convenience,

The building is equipped with conveniently located steam, water,
and air stations for portable hose connections, 110 volt power oute
lets for inspection lights, and LLO volt welding receptables,
Emergency lights have been provided to overate on a & volt battery
service in the event of a power failure., 4lso, a mimimum of two 50
pound dry chemical fire extinguishers have been located on each
floor and emergency chlorine gas mask stations are adequately pro-
vided, In addition, four safety showers and eyewash wiits are
installed on the first floor and three units each on the second

and third floors,
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D, Moy Storage ?acili'b_ies

Tn the original plant laycut, one of the tank storage areas had both
flammables and non-flmrmables located in a congested area at the
southwest corner of the plant, A railroad siding serving the tank
arsa was also used to unload chlorine cars., To reduce the traffic

and the hazard of operating on the same siding with connected chlorine
cars, and to obtain a safer location for the flammable tanks, a new
storage area was set up on the south side of the west tank farm.

The following flammable tanks were moved and set on new concrete
foundations: the 12,000 gallon kercsens, the 10,000 gallon LO per
cent dimethylamine, the 10,000 gallon ethyl hexanol, and the 20,000
gallon butyl alcohol and isopropyl alcohol tanks in equal compart-
memts. Moved from other areas of the plant to the south end of
the west tank farm were a 15,000 gallon phenol and 7,800 gallon EEP
(alcohol) tank, These six flammable tanks were set a minimum of 15'
clear of the property line and the between tank clearances were
established as orescribed by the state code. - The new storage area
was then enclosed in a dike. Part of an old &' high brick and
block wall existed on the west and north end and a new 8" concrete
wall approximately 5' high was constructed on the south and east
sides, Access to the tanks was provided by steel ladders and plat-
forms across the adjacent pipe rack and the dike walls., Any -
splllage or break is fully contained.

At the north end of the west tank farm the exlisting tanks were
rearranged for more efficient utilization., These tanks include a
12,500 gallon acetic acid and acetic anhydride, a 10,000 gallon
acetic acid, a 6,000 gallon acetic anhydride, a 2,000 gallon crude
distilled methanol, and a 9,900 gallon methanol, This dike has a
large reserve capacity for future tanks and also has a dike wall.
The south, west, and north walls were existing brick walls and a
new 5' high concrete east wall was constructed,

Intermediate process storage facilities are provided at the east

end of the process building in an area known as the east tank farm,
Prime among the five major tanks are two 15,000 gallon 25 per cent
NaTCP tanks, and one 7,500 gallon and one 5,000 gallon 80 per cent
MCA tanks, These four tanks sit on a common reinforced concrete mat
wiich has a 6" concrete curb to catch all spills. The curb directs
spills into @& trench which connects to the first floor building
trench and thence into the recovery sumn, The fifth tank of the
east tank farm is a 4,800 gallon phenol tank separated from the other
tanks by a dike wall. This diked area has a sum and drain with a
valve through the dike wall for recovery of spills, All of these
tanks are nrovided with safety cage ladders and platforms. Pumps
are located adjacent to the tanks with vush buttons st converient
remote locations.
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D. New Storage Facilities (Cont'd)

Other tanks of smaller cavacity such as the intermediate HCl tanks
and the brine storage tanks are located around the process building
at points as convenient as possible to the connecting equipment,

Incoming tank car deliveries are made generally on the siding at
the southwest cornmer of the plant. Box car loading or unloading
can be done in this area and unloading stations are provided for
phenol and TCB, Traffic studies indicate that for present operation
these two unloading stations will be sufficient, but increased
operation may require additional stations on the siding farther
south if permission to use this siding can be obtained., If
deliveries pile up, this second siding could serve as a holding
point. This flexibility would permit full capacity storage and

use of the tank cars as additional temporary storage capacity.

Stean, water, and air service connection are provided in or near.
the storage areas for cleaning tanks or blowing lines. All tanks
and motors are grounded to a ground loop system, and all platforms
have been equipped with adequate illumination for nighttime
operation, Safety shower-eye wash stations are provided in or near
the storage areas, The flammable liquid storage tanks are equivped
with Shand and Jurs emergency relisf vents sized to conform with
the Factory Insurance Association (F.I.A.) requirements with flame
arrestors being provided for all breather vents,

A foamite system for use against flammable liquid fires was
required by the State of New Jersey and was installed in the west
end of the new warehouse building. This system was designed by
and purchased from the American La France Company after F.I.A.
approval, The foam system has a LOO gallon tank for storage of the
air foam liquid and two inline proportioners capable of 150 gpm

of solution flow, Four stations are available for hose connection,
three stations being located along the flarmable west tank farm
area and one at the northwest corner of the new warehouse, The
commections are for 24" fire hoses with Newark, New Jersey Fire
Department threads.

E. TFlant Utilities

The water used in the vlant comes from three sources: city water,
well water, and river water, Two 1,000 gpm electrically driven
pumps furnish river water generally for the ester condensers in
the D and T building. However, during periods of heavy require=-
ments, river water could be used for cooling in other processes,
The plant has one water well with a cavacity that varies based on
the time of the year, but normally will flow £00 gom at LO psig.
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E, Plant Utilities (Cont'd)

Domestic and fire water is provided by the City of Neéwark. Two
water mains are available in lLister Avemue, One is the city water
line providing 35 pounds pressure and the other a fire water line
providing 135 pounds pressure,

The old existing 3" line connecting Lister Avenue was so tubercu-
lated that at times even the faucets at the old office bullding
ran with little pressure, No fire water was available in the plant,
Therefore, a new &* domestic water line and 8% fire water line
were run into the plant in a common trench, The domestic line is
metered and the fire water lins is equinped with a detector check,
Both are located in a meter box below grade. The lines enter the
Plant down a 20' right-of-way and are cross connected in a valve -
box located in the roadway off the northeast corner of the new
office building, This cross connection adds safety by providing
two sources of water from the ¢ity., The domestic water line also
provides drinking water for the plant and services the office
building, the warehcuse building, and the process tmildings, In
addition, domestic water is used for boiler water make-up, product
dilution, and for HACl absorption,

The fire water line forms a loop around the olant and has four
fire hydrants approximately equally spaced. Valves are provided
in the loop to permit shutting off either half of the loop in the
event of a break. This assures the plant of always having two
hydrants in service. ZXach hydrant is protected by a small house
which also contains 300' of fire hose connected to the hydrant,
Combination fire hose nogzles that can be adjusted for either a
high pressure stream or a ®"fog® are agvailable,

Branching off the fire water line are connections for sprinikler
systems in the office, warehouse, process, and existing 2,4-D
buildings, The warshouse branch is also utilized to furnish high
pressure water to the foamite mixing equipment,

To assure adequate process water, a connection to the 6® city
water line can be made by means of a spool disconnect located at
the southeast corner of the firat floor of the process building.
This connection should only be made, to the normally well water
f£illed line, in the presence of a representative of the Newark
Water Department to insure no contamination of the city water
lines. In the regular use of city water, such as for product
dilution of TCP or in HC1 absorption system, the water is not
connected directly to the equipment tut fed into an open funnel
connecting the equivment or into an oven tank and pumped to the
equioment,
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E. Plant Utilities (Cont'd)

2,

3.

Steam

The total plant steam is provided by two existing oil-fired
boilers. The larger Baheack and Wilecox boiler is rated at LOO
boiler AP and provides 13,600 pounds per hour. It is located
in the boiler house at the east side of the existing 2,L-D '
building. A stand-by Cleaver-Brooks boiler rated at 125 boiler
EP provides an additional 1,200 pounds per hour. ® smaller
boiler is located in an extension on the north side of the 2,kD
building. The stand-by boiler is used for peak loads and to

keep steam on critical lines or tanks durlng outage of the B
and W boiler.

L]

The normal connected load for the olant is approximately 13,000
pounds per hour and of this amount approximately 5,000 pounds
per hour is required for building heating at 0° temperature.

The plant personnel are aware of the potential shortage of
steam and will schedule vroduction requirements, which are
primarily intermittent, to keeo actual loads to a minimum. The
plant personnel have operated similar oroduction schedules and
equioment previcusly and are familiar with the problems, :

Tlectrical System

a, Incoming Service

Power at L,160 volts, 3 phase, 60 cycle is brought to an oil
cireuit breaker by Public Service Gas and Electric Company.
The circuit breaker is owned by Diamond Alkali Company and

is rated 600 amperes, 5000 volts, 3 pole, 50 MVA interruoting.
Tt is manually operated, and it is set to trip on a 200 ampere
current. Also in the cubicle on the line side of the breaker
is a 600 ampere, 5 KV, 3 pole, single throw gang operated
disconnect switch which is mechanically interlocked with the
0il circult breaker. The switch camnnot be ovened if the circuit
breaker is closed, The breaker cannoct be closed if the switch
is open. ‘

b. Substation DS 00029446

The substation consists of a 13" pive structure with 7,5 KV
insulators. The 4,160 volt bus is 2® copper vipe rated

730 amperes and the 480 volt tus is 2® copper tube rated 2000
amperes., Three 250 KVA transformers owned by Public Service
Gas and Flectric step the voltage down to L80 volts, The
substation has been designed so that 500 KVA transformers can
be installed. Public Service Gas and Electric will install
transformers and sacondary metering up to 1000 KVA (3=333 KVA
transformers)}. Above this, Diamond must suoply transformers
and meter on the primary. The transformers are connected
4,160 wye/LBO delta.
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E. Plant Utilities (Comt'd)

c. Feeders and.Switch Gear

A section of 2000 ampere bus duct carries power from the sub-
station to the outdoor metal-enclosed L8O volt switchgear
unit, This switchgear unit has 2000 ampere copper bus, Public
Service supplied current and potential transformers which were
installed in the unit for metering, Breakers, feeders, and
auxiliary equipment are described below. '

1. Transformer Breaker

This breaker is a 3 pole electrically operated unit and
is rated 2000 ampere continuous, 600 volt, 75,000 ampere
interrupting. The unit can be manually operated in an

_ emergency. Power for electrical operation is supplied by
a control transformer. There is a circuit breaker control®
switch and there are two lights on this unit., The green .
light indicates that the breaker is cpen and that it is
safe to work on the feeder breakers and load btus,

CAUTION: Always chack load tus with tester as a check
on the light before working on the equipment. The red
]1%%3 indicates that the breaker is closed and that the
oad bus is “hot®, ,

2. Process Building -

This feeder consists of two parallel 3-conductor, 350
MCM, 600 volt, interlocked armor cables with a sheath
of vinyl plastic over the armor., The breaker is rated
600 amperes, 600 volts, 40,000 ampere interrupting. It
is manually operated and it is interlocked with the
process building electrical rocm fans, The feeder
terminates at a 3-pole, 600 ampere, §00 volt, breaker
in the motor control center. ‘

In order to classify the third floor electrical room as

a non-hazardous area, it must be kept under a slight
positive pressure as long as the motor control center is
"energized, This is done by interlocking the electrical
room ventilating fans (MP721 and MP722) with the feeder
breaker. The interlock is shown schematically in the
lower right hand corner of drawing NF 268-1 and the actual
wiring is shown on drawing NF 268-2, DS 00029447

A 15 ampere circuit breaker in motor control center unit
&B feeds two magnetic starters which are mounted on the
east wall of the electrical room, These starters have &
*hand-off-auto® switch in the cover. The starter coil is
energized continuously in the ®hand® position and never
energized in either the ®off™ or "auto" position. Only
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%. Plant Utilities (Cont'd)

one fan should run at a time, The other is a svare for
use if the first motor fails o run for any reason.

Bach starter has a normally open interlock contact.
These contacts are connected in parallel and one of them
mst be closed in order to have power and light in the
process building, The parallel interlock contact com-
bination is connected in series with an undervoltage
trip coil in the feeder breaker,

A control transformer furnishes the necessary power for
operating the undervoltage trio coil ard a momentary
contact pushbution has been installed near the feeder
breaker with which to by-pass the interlock contacts and
energize this coil permjitting the feeder breaker to close
and remain closed, ‘

3. 2,4-D Building Feeder

This feeder also consists of two parallel 3-conductor,
350 MCM, 600 volt interlocked armor cables with a sheath
of vinyl plastic over the armor., The 3-pole breaker is
rated 600 amperes contimuous, 600 volt, 40,000 ampere
interrupting., It is manually operated, It has no inter-
lock, ‘The feeder terminates at a £07 ampere, 600 volt,
rain-tight disconnect (safety) switch on the south wall
of the 2,4-D building. PFrom the switch 500 MCM single -
conductor cahbles in conduit lead to the vrimary windings
of three 150 KVA single phase transformers. The trans-
formers are connected delta-delta with 0° phase shift.
From the secondary windings, two parallel S00 CMC cables
were applied to the existing leads of the temporary
Public Service Gas and Electric 600 KVA 4transformer bank
to energize the existing 2L0 volt distribution system,

L. Warshouse Feeder

This feeder consists of one 3-conductor, 500 MCM, 600
volt interlocked armor cable with a sheatkh of vinyl
plastic over the armor. The 3-pole breaker is rated L0O
smpere, 600 volt, 40,000 ampers interruvnting and is
mamually operated. It has no interlock. It terminates
at a 3-pole, LOO ampere, 600 volt breaker in a power
panel.

5. Boiler, Locker Room, and East Tank Farm Bresker g 00029448

A 225 amere, 600 volt, 3-pole circult breaker was provided
to serve this load concentration by a 3-conductor, #L/0,

600 volt cable of the same construction as those described
earlier. When it was decided not to convert the 2,4-D
building to LBO volt service, this feeder became unnecessary
and available for future expansion or modernization in the
area described by the feeder name,

MAXUS0998140



E. Plant Gtilities (Cont'd)

d., Power Distribﬁtion

1. Process Building

A gtandard motor control center with terminal blocks 4in
each unit serves all 480 volt loads in the process
building, all motors at the north end of the west tank
farm, and the well bump, A 600 ampere, 600 volts, 3-pcle
circuit breaker serves as a disconnect device, The
control center is in a concrete block enclosure which is
on the third floor and oressurized,

Motors and other loads are served by PVC insulated wire
in galvanized conduit, A1l wiring is explosicn nroof,
Class I, Division 1, Groun D exceot in the third floor
~electrical room, Lockout type pushbuttons are used in
place of disconnect switches at all motors,

2. Warehouse-Maintenance Building

A vower panel with circuit breakers serve all L80 volt
loads including the office building and a small rack which
holds the starters for ten small motors at the south end
of the west tank farm. The starters are fused combination
magnetic type. A 4OO ampere, 600 volt, 3-pole switch is
the disconnect device for the rack.

Wiring in the Warehouse Section is' explosion nroof, Class
I, Division II, CGroup D, and in the Maintenance area is
non-exvlosive proof.

3. Office Building

The of fice bullding power nanel is fed from the warehouse
by a 3-conductor #1/0 cable similar to those described in
the section on feeders,

e, lighting System

1. Process Building DS 00029449

Three 10 KVA single phase dry tyve general opurpose -trans-
formers are mounted on the wall of the third floor electrical
room and connected delta-wye to give 208/120 volt, L-wire
service. There are threes circuit breaker type lighting
panels, one on each floor. The third floor vnanel is in the
electrical room and has a general ourpose enclosure, The
first and second flcor nanels are exvlosion proof, Class I,
Division 1, Group D, Fixtures in orocessing areas are
exvlosion proof, Most lights are incandescent tyve, Contrel
panel lights are fluorescent.
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E. Plant Utilities (Conmt'd)

2.

3.

k.

Whrehouse;Maintenance Building

Three 25 KVA single phase dry type general ovurpose trans-
formers are mounted on the roof of the office section of
this building. They are connected delta-wye for 208/120
volt service. Fixtures in the Warehouse Area are vapor-
tight for Class I, Division 2, Grouo D service and in the
Maintenance Area are general nurvose, All lighting is
served from a circult breaker panel in the maintenance
area, FPluorescent lights are used exclusively.

0ffice Bullding

This building also has three 25 KVA single phase trans-
fornmers connected delta-wye. They are mounted on the
floor of the mechanical equioment room. There are two
lighting vpanels (circuit breaker type) one on each floor,
The second floor panel is in the mechanical equicment
room and the first floor oanel in the hall of the offics
section, Lighting fixtures use fluorescent lamps,

Yard Lighting

Class I, Division 2, Group D equipment is used in
operating areas and general purpose equioment in non-
operating areas, Power for lights in the area around

the process building and the north half of the west

tank farm comes from the process building. Exterior
lights on the office and warehouse-maintenanze buildings
obtain their power from the light panels in the respective
areas. A gsmall number of lights at the south end of the
west tank farm also obtain their power from the warehousew
maintenance building light panel,

Lights for the new parking area at the Sargent plant and
the walkway to it obtain their vower from an existing
lighting panel at the east tank farm. These were field
installed and are not shown on any drawing,

L. Plant Air .

a.

General Service

Plant air is supplied by two reconditioned air commresssrs
located in the southeast corner of the new process building.
One is a 7 x 7 Worthington with a 20 HP motor and the cther
is a 7.5 x 6 Chicago pneumatic with a 20 HP motor. Both

compressors can be operated simultaneously or individually,

During operation they maintain a 100 psig pressure throughe
out the plant for general service,

DS 00029450
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Se

The air is distributed to all areas of the process and 2,L-D
buildings, to the west tank farm along the pipe rack, to the
tank car unloading stations, to the maintenance area ¢f the .
- warehouse, and %o the laboratory in the office building,.

b. Instrument Air Service

Instrument air is taken from the above service after being
reduced to a range of 50-60 psig. A Pittsturgh Lectrodryer
having a capacity of 50 SCFM is used to dry the air to a dew
point of -200 F, A prefilter is used to remove oil and
instrument air distribution is made to the new nrocess
building, the D and T building, and the west tank farm area.
A further pressure reduction is made to 20 psig at the
various points of usage such as the TCP or MCA instrument
panels,

Process Refrigeration System

An existing ammonia refrigeration system was overhauled and
installed on the south side (first and second ficers) of the
new process building. The system consists essentially of a

7 x 7 Worthington ammonia compressor rated at 3L tons cf
refrigeration utilizing a 50 HP motor at 1750 rpm with the
necessary evaoorator, water cooled condenser, and receiver,

The evaporator is equipred with an automatic York float type
1iquid level comtrol and the condenser, receiver, and evapcrator
are equipped with pressure relief valves, These valves are
connected to vent pipes extended above the rocf of the bullding
for safety. In addition, two 13" mamually operated emergency’
valves to bleed off pressure are installed outside the building
on the south side., The emergency valves permit "dumoing® of the
ammonia on either the suction side (evaporator) or the high
pressure discharge side (condenser or receiver) of the systex
into & 2" line extended to and discharging beneath the water
surface of the autoclave "blowdown sump®, Manual *dumping™ cf
the ammenia can be extremaly immortant in the event of a fire

in the vicinity of the system. "Dumping®™ would orevent vpossible
rupture of the equioment and svillage cf ammonia in the building,
making it impossible to fight a fire.

A calcium chloride brine circulating system is used as the
cooling medium, The brine reservoir consists of & 3,790 gallon
insulated steel tank frem which the brine is nummed to the
required orocess service,

Sewers
An existing 4" sanitary sewer connecting the City e¢f Newark's

service at Lister Avenue was used for sanitary wastes from the
new buildings.

DS 00029451
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E. Plant Utilities (Cont'd)

Industrial wastes from the new process building sump, the new
laboratory facilities, and the D and T building emoty into an
existing 10" vitrified clay industrial sewer. The industrial
sewar also connects to the City of Newark's service at Lister
Avenue,

F. New Warehouse-Maintenance Building

A 100' x 120' warehouse-maintenance building was constructed near the
center of the plant site to replace the facilitles destroyed. The
north side is for warehousing purposes and occupies approximately

g6' x 120' (6,700 square feet) of the total building. The whole area
of the warehouse portion was elevated to dock height, approximately
li* above grade for truck loading. The area is serviced by a ramp
for fork 1ift trucks and has four 10' x 10' chain operated overhead
doors and three standard persomnel doors.

The south side is sevarated from the north side by a 12" conctete
bBlock firewall and has approximately 1,500 square feet of area
devoted to a plant stores area, 1,L00 square feet for the production
staff and maintenance foreman offices, supervisors office, shipping
clerks office, first aid room, lunch room, and toilet. The remainder
of the svace, 2,500 square feet, is used for the maintenance shop.
Racks, bins, shelving, vartitions, and other miscellaneous items were
installed new in the stores and maintenance area. This area is
anproximately 8" above grade and large overhead doors are installed
for fork lift truck or equipment access.

The building is a galvanized structural steel rigid frame tyve with
20' bay spacing. The columns span east to west 120' clear and were

so positioned to vermit expansion to the north. The siding and roof
is corrugated asbestos with corrolux sky light panels. The walls

are carried on vile suvvorted grade beams, and the floors are ccnerete
slab on compacted fill. Use was made of the existing foundation walls
of the o0ld manufacturing building and the Triplex tuilding.

‘The warehouse side is not, generally, heated, tut two steam operated

space heaters are installed to direct heat into the southwest corner
where the foamite equipmént is installed. These space heaters are
thermostatically controlled to keep the temperature around the foamite
equipment above freezing. '

The south side or the maintenance-stores section has installed four
steam operated space heaters to maintain comfortable working conditicns,
The office-lunchroom section has a mew 7.5 ton air conditioning unit
with heating coils for both heating and cooling.

A contimuocus ridge tyoe ventilator, generally kept closed in the
winter, is installed for summer ventilation, The entire building is
sorinklered,
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G. Few Office, Laboratory, and Dressing Rcom Building

A new two-story building was constructed at the south end of the

vlant area. The first floor on the north side provides offices for
the plant manager and secretary, technical supervisor, engineers,

of fice manager, vurchasing agent, general accounting staff, confer-
ence room, stock room, lobby, and ladies and men's room. Completely
separate from the office area on the first floor and having indeoendent
access is the plant operating persormel's basket rocm, locker room,
showers, drying room, washing room, and toilets.

The second floor has approximately an 1,380 square foot laboratory
area, new lab furniture, an instrument room, a lab office, lunch room
for office personnel, storage, mechanical equioment room, and toilet.

The first floor has a total of L5NO square feet and the second floor
a total of 3,80 square feet. The basket room, extending through the
second floor, reduces the second floor area.

The building was constructed using wood flooring and wood roof joists
on concrete block and steel framing. The first floor is a structural
concrete slab on piles. The east or emtrance side of the building is
faced with brick, and all other exterior walls are painted block.

Two means of access are available to the second floor; one by a stair-
way from the main lobby, and the other from an outside steel stairway
entering directly into the laboratory. The outside stairway permits
operating personnel to carry samples to the laboratory without entering
the first floor office section.

Beating for the first and second floor offices is orovided by steam
convectors located on the wall beneath the windows, In the locker
area, heating is by steam heated air under forced circulation.
Convectors are used, also, under the windows., In the laboratory,
existing air conditioning units using circulated air through steam
heated coils provide the required heating.

Air conditioning for the offices is by a central ten ton unit with
three reused existing five ton unmits in the laboratory,

Fresh air suoply and make-up air is furnished by 12,000 cfm air handling
unit in the mechanical equivment room, A high rate of air circulation
is used in the basket room to freshen the plant personnel's work clothes,
The entire building is sorinklered by pendant or wall type fixtures.
Laboratory hoods receive fresh alr from the lab area and positive
pressure exhaust fans are used to discharge the air and fumes above the
roof. Air circulation in the laboratory, therefore, is controlled by
the window ovenings at the hoods. ’

DS 00029453
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I.

Revision to Existing 2,L-D Building

Timited rehabilitation of the existing 2,L4-D building was made to
imorove safety standards as required by the Factory Insurance
Association. These revisions orincivally consisted of the following:

1., Sectionalizing of the building into three areas:
a. D and T mamufacturing area,
b. Esterification area.
c. Formulation and £illing area.

Openings in the existing brick walls were sealed to provide fire
stops between the areas. Also, curbs were orovided around all
door openings to prevent the passage of liquid spills frecm cne
area to another,

2, Revision of flammable liquid process vessels to include extension
of properly sized vents to the outside of the tuilding and revlace-
ment of pyrex glass gauge glasses with the heavy duty armered type.

3. FElectrical revisions to include making vavor tight any open ccnnections,
replacement of nonexplosive proof motors with the explosion oroof
type, and replacement of any open lights with the vapor proof type.

L. Revision of the boiler controls to provide an automatic orogrammed
air purge cycle for the firebox to reduce the hazard while firing or
during other temporary upsets.

5. Installation of a complete automatic sorinkler system on an extra
hazard schedule for the whole btuilding.

The Facto:y'Insurance Asgociation agreed to the limited rehabilitation
of the electrical system in view of plans to take a look at a new
installation some time within the next four to five years.

Site Improvements

Site improvements consisted primarily of clearing the site as outlined
in Seciion A. and addition of new roads and paved areas,

After final construction, all areas were graded as shown on the site
tlan, Ground drainage in all areas is by natural flow. The east side
of the plant is graded to flow towards an opening in the sewer where a
large vortion of the runoff is removed. The balance is dissipated by
percolation through a fairly pervious layer of tcp soil in the vicinity
of the railroad track. On the west side, portions of the runoff flows
southwest to the railroad track areas and to vervious soils. The
northern nart is graded towards the river. The decision for natural
drainage was made after studying the soll borings and talking to the

DS 00029454
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I. Site Improvements (Cont'd)

plant personnel about past expveriences. It was reported that only
during river flooding has there been any real problem with runoff, It
is not expected that the above aporoach will be as effective as storm
sewers, but storm sewers were not considered in this aporopriation.

The floor levels of all buildings were raised a minimum of six inches
above the highest recorded flood, which occurred during the design stage
of this project in 1960, )

The fence at the southwest corner of the oroverty, which had two rali-
road gates, was moved west so as to permit the accommodation of twe tank
cars or freight cars at the unloading stations,

A parking lot was provided on leased land to the east of the plant site,
The land was graded and given a rolled gravel and oil finish. A fence

was erected to enclose the area. A pathway was cleaned out and given a
fine gravel finish from the parking lot to the old east tank farm area.

The entire plant can be lighted at night by floodlights located on the

* process, warehouse, and office buildings and by lights on a building
adjacent to the parking lot. The tank platforms have separate lights
to illuminate those areas used for night operatioms,

A1l pipe bridges were kept a minimum of 16' clear of roadways, Guard
posts were installed to protect corners of buildings and pise racks
near grade from truck traffic. )

The area between the warehouse building and the new orccess facilities
(formerly the concrete floor slab of the old manufacturing tuiiding)
was cleared, miscellaneous tank or oump bases chioped down to grade,
and the open vortions filled with lean concrete, The new bituminous
vaving was made to join the slab with feather edges to vrovide easy
transition for fork 1lift truck traffic for outside drum storage in
this area, if required,

The bulkhead was composed of vertical piling at the bulkhead tied
back by steel tierods to horizomtal deadmen, As previously related
under Section C., new anchor viles, deadmen, and new bulkhead tierods
were installed under the new process building to furnish the required
reinforcement for the existing bulkhead,

Railrcad sidings at the south end of the site were undisturbea except
for minor improvements to ties and ballast. 411 new construction was
kept clear of the tracks by a minimum of 8'. A new car stop was

erected on the siding that swung north toward the warehouse. Provision
was made at this car stoo for unloading freight cars by extending the
paved road along the east side of the track for aporoximately cne freigh=
car length.

A orefabricated steel solvent shed for the storage of paint and general
vlant solvents was vurchased, This unit was erected by viant forces
near the south end of the plant,

DS 00029455
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T. Site Improvements (Cont'd)

A completely new fire fighting water main system has been installed to
serve the plant, as described under Section J.

A new eight-inch fire water main (see Section E.), water sorinklers for
all buildings, and a foamite system (see Section D.) were installed to
upgrade the fire orotection facilities.
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el e e e e e A S PR s YT eSS nme T — e PR e e Sl

MAXUS0998148



V DRAWINGS

Drawings Included In This Report

A,
B, Comolete List of Drawings
-
P
. =
'3
. 13
f
I}
!
l|
DS 00029457
MAXUS0998149



A,

7 DRAWINGS

Drawings Included 23 This Revort

The following drawings are included in this section:

NF-200-1
NF-200-2
NF-200-3
NF-200-4

¥F-200-5

NF-200-6
NF-200-7
NF-200-8
NF-201-1
NF-201-2
NF-201-3
NF-201-4
NF-201-5
NF-201-6
NF-201.7
NF-201-8
NF-201-$

- DCP Flow Diagram
- MCA Flow Diagram
- MCA Flow Diagram

« DCP Flow Diagram

MCA Flow Diagram - Process

Process

Sodium TCP Unit - Mechanical Flow Diagram - Sheet #1

Sodium TCP Unit - Mechanical Flow Diagram - Sheet #2

Mechanical - Sheet #1

Mechanical - Sheet #2

Mechanical

- TCP Material Balance Sheset

- TCP Equipment IList

- TCP Equipment List

- TCP Bquioment List

- MCA Equipmert List

= MCA Equipment List

- DCP Equipment Iist

Sheet #1
Sheet #2
Sheet #3
Sheet #1
Sheet #2
Sheet #1

- Miscellaneous Equipment List

- MCA Unit - Instrument List

« MCA Unit - Instrument List

NF-201-10 - MCA Unit - Instrument List

NF-215-1
NF-215-2
NF-259-1
NF-259-2

- Process Building - 1lst and 2nd Floor Plan

- Process Building - 3rd Floor and Roof Plan

- TCP Unit « Instrument List

- TCP Unit « Instrument List
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A, Drawings Included In This Report (Cont'd)

NF-259-3
NF-259-l
NF-259-5
NF-259-6
NF-268-1
NF-282-1
NF-282-2
NF.282-3

NS-581-1
NS-581.4
NS-918-2
NS-918-3
NS-918-6

« TCP Unit - Instrument List

Sodium TCP Unit - Instrument lList

Sodium TCP Unit - Instrument List

Sodium TCP Unit - Instrument List

- Process Building Motor Control Center - One Line Diagram
- TCP MCA DCP Equipment layout - 1st Floor

- TCP MCA ICP Equipment Layout - 2nd Floor '
- TCP MCA DCP Equipment Layout - 3rd Floor

Site Plan - Plant Area

- Warehouse Maintenance Bu_iiding

NS-918-11 - Maintenance - Storage Areas‘ - Equipment Plan (Warehouse)

NU-366-1
NU-368-2
NU-933-1

= Qutside Electrical Utilities
- Plant Power Distribution

- Outside Utilities Plan

DS 00029459

Office, Labqratory, and Dressing Room Building - 1lst Floor

Office, Laboratory, and Dressing Room Building - 2nd Floor

Location of Cooling Water and Fire Water Lines in Right of Way
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ERGINEERS Insorporated
Diamind dlkall Compeny
Projest, Ko 605028

'.l'hh Spaciﬁoﬁion covers ‘&e deaign and tahrieation of a Drm
Siip-Hoist Dumper, Essex Conveyors, Ing, -(Newark 3, N. J.) . -
Junior Model E J, or equasl, to hHandle metal flake causticd.rm
21" overall dhmtor hy 35" high, 1.71 lb. gross and 450 1b.

*= switches st both ends of its trajectory and an inching' buttm;
Drum shsll have a final tilt of !.5°. R

/ e

: Dumper frame shall bo atationary and prov'med with anchor bolt g
‘holes. Height of receiver to be dumped into is 16! — 11%.: -
Distance from pour point to dumper frame is 63. Overhead .
“'clearance available is 20! - 8%, It is assumed for layout -
- purposes that the overall horisontal dimensions of the dumper
frames will be clonto&tt. wid' btht- intho dmpingphns
and at 'baso.

:Drive shall be explosion=proof Class I, Group D, 220/1.40 v, 3 -
. Phase, 60 Cycle, 3 Wire. Controls shall be explosion—p:roof :
. REMA VII enclosed, 4L0 V, single phase. Motar starter will be

- furnished by others, tut vender shall specify type and size
-;nqu:l.red._ Up, down and stop buttons shall be furnished by Hoist
.. Manufacturer. Motor shall be chemicsl type m wiring ghall. -;:' -
bobroughttoatomimlbloek. ; : SE e

<h ke Ky

-
-
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' DS 00029504 -

o E LB 8w st e
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ENGINEERS Inemﬁd
Diamond Alkall Compmy E
Projeot No. 605028

!h:h Spoci.fication covars the daaign nnd tahrication of a
preum lut l!m:' filter. - ..

£

Pilter 955 g‘ll!om of an .organio-wa'ber slmy/aolution contai.ning
" 600 lbs. of NaCl crystals. The initlal feed rate will be 4O GPM -

. a8 supplisd by a centrifugal pump. Filtration will terminats with
. an alr blow to remove liquid in tank:” No precoat or cake wash is
ngeouuy since the cake will be redisailwed and discharged to'the

eouploto ﬁltration cyclo ahall not ozcoed ons. hom' :

-',j.;'73pse1rs.o gravity of clear JJ.quid at cpernting 'benperatu'o o:

thoaity at openting tanperatnro = 0-5 cen‘tia‘hokas.
w.k dmaty salt (dry) - 50 lbs/fba

b-;m salt ‘cake is eoupoaedorcouu cryatalu noplngging
mmlhprueht.

&ter:hh ¥ _
- Shell = lteel, with 1/8" corroc:l.on annwanm, = :
- Leaves - all light gage peris of filter such as lanvu, mn'bo
monel; expanded metal cﬁns‘h'utinn aceept-ble. .,
. Screens - ionsl wire, 70 nuh. v .
. Leaf lochta - an.l

'nu filter lunl lhtll it 1nto mhtc 1: . horison'l:d ﬁ.ltrsta
lnnifold. O-Hngmh lhaubomd.

——
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ENGINEERS COMPANY
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Contimed -

DESIGN:

Y

The tank shell shall have a 2" wash vater comnection for redissolving:

the

NE

The tank shall be fitted with leaf spacers...

*

sslt cake

Sl1ueing nozzles are not required.

"_The tap head shall be flanged and shall have quiék opening

head awvay

to the leaves.

for access

perating preasm

5°°, F 0":_

The.

vessel shall be designed for a meximum o

N 4 head 1if% shall be provided to permit swinging the

75 psig and a maximum temperature of 2

leaves has been :prbﬁded.

i 4 30 psig pressure drop across the f1lter

raqu:lrgd

drop 1is

sdvise

st cost unit.

The bidder shall

ligherr prossure

_if.a:,h

the

1ove
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, : ENGINEERS COMPANY
‘Subsidiary of
| h ‘ ENGINEERS Incorporated
' Project No. 605028
‘ Diamond Alkali Company '
Specification No. NFS-259-2

AUTOCLAVE CONTROL PANEL

This specification shall cover the fabrication of a Control Panel for
the Autoclaves F2-R101 & F2-R102.

SCOPE: e

1. The panel shall be furnished fully fabricated including all piping,
wiring .and testing in accordance with the following Diamond Alkali

Company Drawings o . .
NF 259-7 - Autoclave Control Panel

2. Diamond Alkali will furnish the two temperature recorders, TR-225 .
and TR-226 (filled thermal system type) and the two receiver type
pressure recorders, PR-332 and PR-333 and pressure indicators
PI-108, PI-111 and temperature indicators TI-222, TI-223. Instru-
ments will be furnished with spring wound chart drives.

3. The panel fabricator shall furnish all labor and material required
in the fabrication of the panel, mounting of the instruments and
accessories, electrical components, terminals; explosion proof
enclosures, conduit, condulet, .seals, wiring, purging of instrument

cases and testing.

4, The fabricator shall provide the following equipment as
noted in this specification and drawing No, NF 259=7:

All electrical relays.
Annunciators.

Clock.

All Bullseye lights.

All pushbuttons.

All disconnect switches.

All fuses. '

All explosion proof enclosures
with terminal strips.

All Nameplates.

Air Pressure gauge. -
- Air Pressure Hegulating Staticns.

- 1.
DS 00029513
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ENGINEERS COMPANY
~ Subsidiary of ‘
- ENGINEERS Incorporated
, Project No. 605028 °
Diamond Alkali Company

. Specification No. NFS 2592

CODES: _

5. ZElectrical wiring shall conform to the U.S. National Elect:icﬁl'
Code, latest revisions. The panel shall be suitable -for Class I,
Division{fE)Group_D, Hazardous areas. '

cossTrucTION: {1734

6. The control panel shall be of the freestanding cubicle type
totally enclosed front, back, top, and sides, for mounting on
customer's concrete curb, Gasketed access doors not exceeding
21" in width are to be provided on back. Construction is to be’
suitable for air purging with a 1/2" N.P.T. steel coupling pro-
vided at the top for this purpose. : ‘ ‘ -

7. Dimensions are to be as shown on Diamond Alkali Drawing No. NFS-
259-7. Height is to be 80" by 6' = 6" wide by 20" deep or manu=-
facturer's nesrest standard unit. Panel fromt shall be fabrica-
ted of steel plate minimum thickness 3/16". Remainder of cubicle
to be fabricated of steel plate of 1/8" minimum thickness rein-
forced as required to provide a rigid umit. No bolting through the
panel face shall be permitted. ' ‘

8. The joints at the bottom of the unit shall be.even and flat to
~within 1/16". . ,

~ PAINTING:

9. The panel and framing shall be properly surfaced and painted with
a suitable primer and two finish coats of corrosion resistant
paint suitable for use in an atmosphere containing HC1l and chlorine.
Color shall be light green. : .

NAMEPLATES:
10. Engraved nemeplates shall be provided on the front of control panel
ih accordance with schedule on Drawing No. NF 259-7.

11, Nameplates are to be mounted as shown on Drawing No. NF 259-7.

12. All wiring shall be as indicated on Diamond Alkali Drawing No. NF
259-707 '

DS 00029514 2.
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3
. - ' - ENGINEERS COMPANY o
b Subsidiary of g
= ENGINEERS Incorporated BT
: Project No. 605028 ‘ ‘ R
2 Diamond Alkali Company
3 Specification No. NFS 259=-2
- 13. All wiring indicated as connected to field mounted switches,
3 - relays, solencid valves, etc., shall be terminated at
& terminal strips contained within explosion proof enclosures or
condulets and mounted behind the panel at top..
- . ' N
¥ 1
a 14. Wiring shall be Type TW, Stranded 600 volt rating, 14 A.W.G. '
minimum and enclosed in rigid conduit.. .
o - 4 )
3 SHIPPING: . ‘ _ ’
: -15. The complete panel shall be properly crated and protected
3 against damage from handling and weather conditions.
I
:;3 -’ .
e -
=3 DR
i:é; r
=
m DS 00029515
e e B i et e e e oot e 2 ot s e e e g e e o i e o
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a ' DESCRIPTION:
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1E DESCRIPTION:
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| DESCRIPTION:
DESCRIPTION:
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All Ttems to be furnished by PANEL FABRICATOR = - _ -

- L

~ ’ . __— PN

_ENGINEERS COMPANY

N subsidiary of
ENGINEERS Iacorporated
Diamond Alkali Company
Projest No. 605028
Specification No. NFS-259-2

ELECTRICAL ACCESSORIES FOR INSTRUMENT SRR
CONTROL PANEL FOR AUTOCLAVES

A. C. relays Square "D® Class 8501, Type A with minimum
one N,O, and two N.C. contacts and Coil for 115 volt
60 cycle service.

Alarm uﬁits with hermeticéll§ sealed'plcg-in relays mounted
in relay chassis for remote bullseye indication, sequence
as below for N.O. trouble contacts, Tigerman or equal.

L

Liemr < . © HOBN = CONDITION

off ' oeg Normal

On (Flashing) B - Off-Normal _

On (Steady) 7 off " Silenced (acknowledged)

ofre . - (5,4 4 Cleared (Normal)

24 Hour Spring Wiad clock with hour, minute and sweep second
hands, 10" diameter for flush panel mounting.

' Bullseye explosion proof alarm lights for flush panel mounting.

Color red. For operation on 115 volt, 60 cycle power in Class I,
Group D, Division 2 hazardous locations. Crouse-Hinds.

Explosion proof start - stop momentary contact pushbuttons with

green running 1ight, 440 volts, for flush panel mounting - both
buttons black. Furnisk with guards. Crouse-Hinds Type #EGP,

Momentary contact pushbutton, 440 volt, normally open, for lamp -
test - Crouse-Hinds Type ®¥EGP, .

Momentary contact pushbutton, 440 volt, normally closed for
acknowledge. Crouse-Hinds Type #EGP.

4.

DS 00029516
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ENGINEERS COMPANY
subsidiary of
ENGINEERS Incorporated
o Project No. 605028

- e ' * Diamond Alkali Company

— Specification No. NFS-259-2 '

D,P.S.T. toggle - operated disconnect sthch two pole, 440
volt. Complete with explosion proof enclosure for Class I,
Group D, Dlvision(gzzzfardons ‘locations. Crouse-Hinds.

| 72 sl |

Explosion proof enclosure for Class I, Group D, Divisibn{?}
hazardous locations to accommodate amnunciator & auxiliary

relays. Hope Eleciric series H-6000 NBC.

Explosion proof eénclosures to accommodate relays, terminal
st:ips, alarm units. =~ . . . _ .

S.

- DS 00029517
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MOTOR CONTROL CENTER . - ] o

" ENGINEERS COMPANY S
. : Subsidiary of = S
s ENGINEERS Incorporated TR
Diamond Alkali Company - .

Project No., 605028
Specification NFS-264

A AT TN

. ELECTRICAL SPECIFICATIONS .

rrace
3 .

440 VOLT, 3 PHASE MOTOR CONTROL CENTER .

[VRr e .

A. The motor control center shall be free standing floor mounted, S i

Ao vl

L e

[ Y-S T R

B.
.
3
:

E | D.

[T

[

L
g

b

LS R R Er

‘non-tracking, glass reinforced polyester resistant to moisture,
. acid and alkali. The bus supports shall be braced to withstand

front operated. The enclosure shall be standard. code gauge steel S
as approved for Nema I construction. The unit structure shall , a
contain the necessary incoming line bus and mechinical supporting '
members for easy installation of individual control units. i
The main incoming 440 volt, three phase 600 Amp., feeder shall &
enter the top, standard structure height shall be 90" above 2
finished floor. The control center shall contain Westinghouse :
type starters and circuit breakers, Nema type Ayclass I wiring
installation, size and rating of circuit breakers and starters
shall be as indicated on drawings. Each starter shall be provided
with an additional one (1) normally closed contact and one (1)
normally open contact. The unit shall be provided with 2 horizoatal
wiring trough top and bottom. The unit shall be provided with '
ground bus. : '

The main horizontal 3 phase bus.in the top of the incoming line
structure shall be equipped with short lug adapter plates to _
facilitate connecting cables from the main circuit breaker. The
bus shall be copper bar, silver plated at connections to vertical
bus, minimum 1/4 inch thick for a current carrying capacity of =
600 amperes and shall be locked in place by bus supports of a

L

fault currents of 25,000 RMS symmetrical amperes.

pERT T e

Por distribution of power, the main bus to starter units shall have
3 phase vertical bus of 1/4 inch thick, round edge, silver plated
copper. The vertical bus shall be supported by arc-resistant, non-
tracking, glass-reinforced polysster insulators and shall have
insulators to withstand 25,000 RMS symmetrical amperes from a

short circuit at the bottom of the bus.

o r

Individual control starter doors shall have rolled edges and
neoprene gasket to provide a dust resistant unit. There shall be
no sharp corners to injure personnel. The circuit breaker handle
must be turned to "off" position before the door can be opened,
the breaker handle shall have cam type fasteners. The door shall
not open more than 90 degrees, each door shall be equipped with a
bakelite name plate engraved to show circuit designation as
designated and indicated on drawings, to be furnished later.

-1l-
DS 00029528
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ENGINEERS COMPANY
Subsidiary of

- ’ - ENGINEERS Incorporated
Diamond Alkali Company
Specification NFS-264

ELECTRICAL SPECIFICATIONS

440 VOLT, 3 PHASE MOTOR CONTROL CENTER

MOTOR CONTROL CENTER (CONT'D.)

p:

F.

L Ge

‘H.

I.

Each starter compartment shall be completely isolated from the
other compartments in the structure. The starter units shall

have plug-in stabs on the rear of each starter for power : N
connection to the vertical bus, the stabs shall be fabricated .

" of high spring strength, high conductivity Cupaloy, tin plated

and mounted on a Rosite insulating base. The guide rails shall
assure accurate horizontal and vertical alignmeant of each
starter to eliminate any possible damage to bus-or stabs. The
starter units shall be provided with a slide lever for padlocking
in the "tilt-out" position (starter disengaged from bus)
isolating the starter unit from the power circuit. .

e A S R ST

i i

e oy PR

.

. -.-.,w_..J.,_..r,_,,.“,::._. len

All size 5 starter units shall be non-removable unit, these umits shallé

have an enclosure of heavy gauge, front removable, sheet steel panel
mounted to the structure and covered by a hinged door.

Mipimum size breakers for size 1 & 2 starters shall be Westinghouse
De-ion "F" Circuit breaker, size 3 & 4 starters Westinghouse De-ion "J"
curciut breaker. All breakers shall be molded case. Motor starter
breakers shall have instantaneous trips omly. Heaters shall not

be provided with starters. ' <

The motor control center steel structure shall be thoroughly
cleaned inside and out after fabrication, then given a rust
inhibiting primer coat and shall be applied with two finishing coats
of both interior and exterior of corrosive resistant medium light
gray ASA standard #61. B ‘

The Unit shall be shipped in no greater than 5 ft. lengths; -
back to back starters. .

Quantity and size of circuit breakers and starters as following:

600 Amp. main breaker

100 Amp. breakers "F' frame, 100 Amp. trip

size 1 with "P" frame breakers

size 2 with "PF'" frame breakers

size 3 with "J" frame breaker ' DS

size 4 with "J" frame breaker 00029524
size 1 spaces :

AHPAD B

-2-
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_ SPECIFICATION
FOR
OUTDOOR 440 VOLT
NEWARK PLANT, NEMARK, N. J.

DIAMOND ALKALT COMPANY
CENTRAL ENGINEERING DEPARTMENT
CLEVELAND, CHIO .
APPROPRIATION NO. 03-00~6774mbim10
30 June 1960
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MATK 4.0 VOLT OUTDOOR DISTRIBUTION EOAERD ‘ :

4.

ENGINEERS COMPANY
Subsidiary of
: - ENGINEERS Incorporated
- Diamond 4lkall Company
Project No. 605028

Specification NFS=2
péc ca on,\/yjﬁg Py

ELECTRICAL SFECIFICATIONS _
OUTDOOR 440 VOLT EIECTRICAL SWITCHBOARD

The Switchboard will be Westinghonse SeriesII comstruction. The 440 Volt

* Switchboard shall be firee standing self containsd, metal enclosed, sslf

supporting metal structure, of the required number of formed -and welded
vertical panel sections, incorporating circult breakers and other associated

equiprment as hereir specified,andfor—ss—indivated—ordrawings. 411 fas‘taninga

between vertical panel sections shall be bolted. 411 screwed on front covers
shall be flanged on all fowr sides and shall be not less than 12 gauvge. Top,
side and rear closing sheet steel plates shall be removable, ahall be not less
than 12 gavge and shall be furnished with openings for proper ventilatiaon.
Bolted framss and insulating blocks shall be provided to support and brace

the main horizontal tus for short circuit stresses up to 75,000 RMS amperes.
Main horizontal busses and bus connections between main bus and switching _
devices shall consist of 2000 Amp. copper sized to limit temperature rise’.to
50° C over an average air temperature outside the enclosure of 25° C. The
switchboard shall be finished with & light gray interior and exterior over
all steel surfaces. 411 sheet steel parts shall be rust and corresion-
proofed prior to painting. The buses will consist of high conductivity

tare bars mounted on heavy micarta supports. The main bus joints and all

" tapped connections will be silver plated and tightly clamped with through

bolts to insure maximum conductivity. Cleats will be mounted on support
members for securing out going cables. Barriers shall be provided between
each section of the board and between the main circuit breaker and current
transformer metering compartment. The swiichboard shsll be sultable for
440 volt maximum service and will receive a dielectric test for that voltage
class in accordance with Nema standards. It will be designed in accordance
with the latest standards of AIEE and Nema. The switchboard will be
completely assembled, wired, adjusted and tested at the factory. After
assembly, the complete switchboard will be tested for operation under
similated service conditioms to assure accuracy of the wiring and functioning
of the equipment. The mein circuits will be given a dielectric test of 2200
volts for one minute between lins parts end ground and between opposite
polarities. The switchboard shall have provisions for cables enterifig at the
top side. The switchboard will be entirely bus bar installation, no cable
will be permitted to or for tus bar connections. The switchboard shall

be provided with throat comnected 2000 emp. bus to the transformer sub-
station. The incoming bus to the switchboard will be weather proof side
mounted, ss—imtitcetod~on=drawixz. Provide a black, engraved circult
designation plate 1-1/4 inches high and 3=1/2 inches long at esch circuit
breaksr.

.1.

DS 00029531
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- v ENGINEERS COMPANY
. Subsidiary of
‘ ~ ENGINEERS Incorporated
- Diamord Alkali Company
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.

EIECTRICAL SPECIFICATIONS
QUTDOOR 440 VOLT ‘EIECTRIGAL SWITCHBOARD .

B. The first section of the switchboard will ’contain an electrically operated,

3 pole, 2000 amp. 75000 AIC, stationary, front opersted circult bwreaker.
This btreaker shall be Westinghouse type DB-75 De-ion arc interruptlon.
41so in this first section (top) will be current transformers. Metering
shall be furnished by the Utility Co. The remainder of the sections will

© contain a self-contained ammoter O=3000 amp., and a self-contained

voltmeter O-500 V,three(3) Mark 75, Westinghouse type EIM, 600 Amp. circuit
treaker, one (1) Mark 75, Westinghouse type HK, 225 amp. circuit bresker

and provisions for one (1) future Mark 75, Westinghouse type HLM, 600 amp.
circuit bresker. Should there be other space available in the make up of
this switchboard for the above tresksrs, then the remaining space shall be
suitable for futwre Mark 75, Westinghouse type HK, 225 amp. circuit breakers..
The circuit breakers will be Westinghouse principal "De-ion" arc interruption.
The breaker will incorporate a circuit interruption devices for interrupting
efficiency and minimize “the formation of arc flame and gases. The air circuit
treakers will be of arc resisting tungste'  alloy. The kreaker will be
equipped with De~ion arc chutes, which will effectlively enclose the arcing
contacts and confine the arc to reduce the disturbance caused by short circuit
interrupticne.

4 metal clad weather-proof outdoor housing shall contain the switchboard.

The housing shall include front and rear doors, end trims, a sloping roof

and an interior floor raised above the concreté mat. " Ventilation shall be
provided through louvers im the doors backed by disposable filters te prevent
entry of water and foreign matter. Heating elements shall be provided so that
the unit will be free of condensation.” Provide full height doors equipped

© with quick-acting latches and locking provisions. An enclosed aisle will be

provided in front of the switchboard. Provide lighting and two (2) 120 wolt
convenience outlets. The housing steel structurs shall be rust-proofed
prior to painting snd shall be finished with light gray corrosicn resistant
pﬂinto -

The mamufacturer of this outdoor switchboard shall submit a front view
arrangement of the circuit btreakers prior tc final approval of the switchboard.

DS 00029532
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Specification NUS 3642

SPECIFICATION
 Fm
'OUTDOOR 4160 VOLT CIRCUIT EREAKER CUBICIE .
. NEWARK PLANT, NEWARK, N. J. |
DIAMOND ALKALT COMPANY
CENTRAL ENGINEERING DEPARTMENT
| " CLEVELAND, CHIO
APPROPRIATION NOu 03-00-677
22 mY 1960

FOR DIAMOND ALKALI COMPANY
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T o | ENGLNEERS COMPANY
subsidiary of
ENGINEERS Incorporated’
Project Noo 605028

: _ Diamond Alkali Company
- ~ 03-00-1631-6T74
o Specification No., NU 364-2
SPECIFICATION
FOR

OUTDOOR 4160 VOLT CIRCOIT BREAKER CUBICLE

Cubicle shall serve in the incoming 4160 Volt Service Lines of the Public
Service Electric & Gas Company, and the entire unit shall meet all
requirements of the Utility Company for this application.

Housing shall be weather-proof outdoor type, free standing metal
enclosed structure with weather-proof hinged doors om both front
and rear. Doors shall contain ventilating louvers backed by disposable,
standard commercial sized filters, Housing shall have a sloping roof

and an interior floor raised above the concrete slab. All metal surfaces,
inside and out, shall be rust proofed and finished with light gray
corrosion resistant paint.  The housing shall contain all equipment
specified herein and as reqnired for a complete, approved 1ncoming

line cubicle.

The 011 circuit Breaker shall be 600 Amp - three pole, mamually operated,
mechanical and electrical trip free mechanism with three trip coils
haviug inverse time limit attachments, equal to Westinghouse #124A,
Circuit Breaker shall be frame mounted with panel mounted cover plate.
The Cireuit Breaker shall be rated 50 M.V.A. interrupting capacity. -

Disconnect switck for isolating the 0{1 Circuit Breaker shall be 600 Amp. 5KV,
3 Pole single throw, gang operated, equal to Westinghouse Class"A-207.

Switch shall be mechan:lcally lnterlocked with Of1 Circuit Breaker. Panel
shall have a window so that switch blades can be seen in the open position,

Current transformers for Circuit Breaker Tripping shall be rated 200 to
S Amps.

Front panel shall comtain test terminals and removable test 1inks.

Cubicle shall be completely bussed with bus rated & minfmm of 600 Amps.,

-1-
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i . o ' . ENGINEERS COMPANY o -
PR . - . subsidiary of SR
-SSR o : : R ' ENGINEERS Incorporated
N ' ' ' Project No. 605028
o Diamond Alkali Company
h ' 03-00-1631-6774
' Specification No. NU 364-2

3 XU R

yoetied -

H, Panel shall be provided with two threaded hubs for 3" cénduit, oze in
' the top and ome in the side, located approximately as shown on the
.Sketch, page 3. Solderless lugs for =4/0 oable shall be provided for
. line and load side cables.

Lo riaad

A

I. Panel shall contain a 1/4 x 2° copper ground bus with a lung for
connection ot a #4/0 ground cable,

RFTERTRE

L VJ. Before Iabrication, provide three (3) sets of Shop Drawings for Utility
S Conpany approval
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1 ,
TEoo | . VI SPECIFICATIONS
B. Standards . T

"1. Apolicable Diamond piping standards were 1isted Opposite aach line
of the pipe line schedules, DACo, drawings number NF 230-1 through
NF 230-11, but are not included 4n this report., Summary speci-

[E#58 ]

3 fications are attached for the MCA and DCP sections.

B

: -2, Snecial Pining Standards

E Special pining standards were issued for the onia. refrigeration
L section of MCA, and are attached. S

é _3- ntig Specifications S R

L In addition to the attached General Paiuting Specifications and ’
ERSR Shop Coat Painting Specifications, non-insulated pipe lines were
taped., The material consisted of a PVC butyl rubber laminate
identified as Plicoflex 340-25. The outside laminate consisted
of 10 mils of PVC and the inside layer of 15 mils Butyl rubber,

A Number 105 Plicoflex Primer was applied to the pipe prior to
taping. The taping or wrapping was accomplished by machine prior
to installation of the pipe. The pipe ends were left open for
welding and later the pipe ends and fittings were painted.
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‘ m ltrutural ltosl, nise. 1ron, plate 1
forms, pipe supports, hraehtl, -pol,u, .

'i‘:'_ eta., ampt es noted belom.. ... T _J_“'_i'r
.:' 3| ALl Hendresls: S e X1
Poles and other supperts next to rosdways £ ORI PR T
; vhich wight bo remed by a vehiele shall be | || |-
. painted light grey = ss-sbova, sxaspt for - A TS RO M ]
i | Pirat 6 fto of hefght whish shell reve - - | FP 10 |
; - dtagonal (or mpirel) sltermete 2% wide. v | o i
.tﬂpu of yellow end hlaeks:
 (Pednt Innlation ou;) BT xi: !
TP - B101 412 S I B I Ot _
) i 4 B !
) ) X
:,t' i r"r x

S s e . ey —

(Plint sta. 3-ooat mtan berm -
inlul!ting) SR :v;_v ".'-_“ .

Ixuulation

A

m Oﬂﬁez gggg_egg L g
Exghangers, Pumps, ruw--. Bo!.ct.,
. Towers, xctors, otc. » mapt ohu

Beutpoat * | '

B L - - S

(1) All painting for nhcn to h- ot
- per Diswond General Painting - | 1
Spuifiolt:l.on datod J’nl; 29, S R O B SN
1960. " - . T ' ' X

(2) hinting of Inmhtion to be h RO R A R b

vi amlun abeve . ‘

Lo edTre

- - m_sc_mmm . AFPUID.
A 19/2/60] Originel Issue

e =
 PREPARED BT DATE__9/2/60 CLIENT_ Dismond

TITIE:

Color Coding
Spesification

Equirmsnt & Steel
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SR - . R : Q Q?\? }b‘h &\’&\? e ¥/ .
Cop - : ST DYETLTLIRINEA g
. rrriwo smmvices : LTS EVEVLTETE T VAL T 57
2N ) {2igiY|o 8 wmmxl | [ |

E' L

_ nts, hose hounses, & piping sbowe

-, K™

3

2 . : ; '
- A1 piping, tanks uipment, &
~. & hose carts oq P'. ’ h:n!rm. I

{0 To ] AL Heber Pty (tbeve Groma) |
i L VW, RN e .

P | Yater Retwrn Piping R X
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i
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ST v my P L S

E | Chlorinet Hel, H23O4 & NaCH Loly
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ALL Process Pining (Fxoept far sbove) - x| | |

E 411 Inoulated Piping (except hrine) ! o xT:
Brine Piping (Gilvanise & Paint Std. Spee.

o
x

. : yoton ingulating) '
X | Electrio Condutt : . .
- | 1 All elaotris gonduit in the Process Bldgs.
. Bays Dip tickayreighcdo - X b
£ ‘ S #hove exoept J-to be primed
y e Mith' Plicoflex #105 and taped with o
©" Flicoflex §340-23 tape. I
i : T "1l B)lorine piping is to have a
s : " bleck band over the yellow every
e 10 f£¢. ) . . i
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. Arnoniz (}icf:'i,'rorz:tion) R A
PITING "FUCIFICATION T ST e T

G

25 S U,

PIPING - AMMCMIA WCFRIGTILTION ’
PRESTURE - 200 PIG

T*MFTRATURE - 3C00 F

‘.‘
~F

1. CONSTRUCTICH

A e R s gt iy - - et

1.1. 1/2" & spzller shsll be screwed Joints & fittings 5 y
1.2 _ 3/L" not used

P [
"Ry

- an b

1-3. 1" end larger shull ba welded pipe fointsand fittirgm snd .
flanged ammonie vrlves, \ T A

-

' esamd
L

Co I

s
=l .

2.1.1 Steel (ATTM=A23 certifisd to ASTM-A106 -px.-opert;-i.a‘s)t‘t}radé‘;:a

* . Seanlass tube, I.F.S. Schedule 80, plsin end (Material > ¥

' List No. CAZ-2) _ ' - : SRR . :
2.2; 2" only | R
i ' g

2:2.1 Steel (AST453) Crude B, seanless pipe, Schedule 80,
beveled ends. (Motericl List No. CA 2-25 e

‘..3. ?" t mlcn . V '."‘-'4'. -‘141::;. J‘-.

2.3.1 3tecl (ATTM-AS2 Grede B, seamless, Schedule 40-"
(Materinl List No. CA 2-2) :

IFEN AL

3.1 Gate Vrlves = act .uses
2

[*]
o
(e}
9
QO
i}
3
.!l
=
-5

a2le Vrlvesg

3.2.1 2" ong sprller - 300 1h. amncnis werking pressure, screwed, SoTa
feni-stenl rlcte or ongle velve » Plug tyre disk, union bennet, -, .-
inside serew risin,: stem, 2all ivon or steal construction.
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