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Acrylic latex forecast requirements for the ysars 1968 through 1972 were analyzéd
to determing the mamufacturing and storage facilities required, the timing for
additionul facilities, and their most ecomomicsl Iocationi. Recommemdations were
submitted for additional stovage facilities at latex consuming plants and for




INTRODUCTION '

Az 'ﬂm start-up of the Fort Madison latex plant it was reslized that i¢ was only
a matter of time befove additiomal facilities would be needed, either zo increase
anmugl output, to stove latex for peak period usage or both, When, in the sscond
quarter of 1967, shovt-tem demand exceeded Fort Madison's ability to supply,
efforts were simed at increasing output and this study was initisted on fulure
requivenents. :

'QBJECTIVES _ |

The objectives of this study were:

1. To determine future mquimmts for scrylic zaﬁm;s and means for
supplying these requirements in the most economical mamner.

a. To determine when additionsl fecilities would be requirsd,

b. To determine what additiomal facilities should be supplied.

¢, To determine shere additional facilities should be located.
SIDBARY AND CONCLSIONS

- 'The ..sw&y was based on sales forecasts for the years 1967 through 1972 and
seasonality factors based on Trade Sales Paint manufacture in 1966,

From these dats it was concluded thats
1. 1968 requirements could be handled by existing menufacturing
 facilities at Fort Madison and Philadelphia Process Engineer: |
if all available storage weve full at the begimmimg of the pesk demand.

2. 1969 vequirements could be handled by existing manufacturing fecilitiss
if 240,000 gallons of storsge were added and full at the begimning of

the pesk demand.

3. 1970 requirements exceed the suwsl S-day capacity of the Fort Madisom
plant end additional menufacturing facilities will be required.

location of the proposed facility was based on an econmmuic svaluation of -

either (1) addirg a reactur and necesssry suxiliaries st Fort Madisoms

(2) installing & completo one-reactor plant at Philadelphia, or (3) installing
the necessary additionsl equipment to go with excess facilities svmilable at
Niagara Falls. This ovaluation showsd that the cost of latex including freighe
and distributed overhead from the thres alternates ums essemtially equal,

Out -of-pocket costs, however, poimted to locating the facilitiss at Philadeiphia.

DUPO030002421




RECOMMENDATIONS

Based on theconclusions of this study it was recommended that:

1, Storage facilities be added at the consuming plants as shown in
Teble IT following pagse 5.

2. Single reactor manufacturing facilities be constructed at
Philadel with axiliaries sized to handle two raactors to
pemnit expansion at a later date.

ACTION TAKEN
The results of this study and the above reconmendations were presented verbally
to Research, Production, and Sales Management on May 31, 1968. These recowmenda-

tions were confirmed to R. J. Knake by letters of June 6, 1968 on storage
capacity and June 7, 1968 on memufacturing capacity (Appendixes A and B).

PREPARED BY:

CBP:IL
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DISCUSSION
" Soon after the start-up of the Port Madisom latex facilities it was Jdstermined
that approximately 50,000 gallons of latex could be pyeduced per five-day
week, It was expected that, as persomnel became wove experienced, the

roduction rate would imcrease. It was also expected that as sales of latex

ed paints increased, a time would arrive whem incressed cutput would be

exceeded by incresssd demamd, The first evidence of imsdequate supply occurved
in the second quarter of 1967. At that time efforts aimed at increasing Fort
Madison’s cutput were initiated which have resulited thus far in increasing
capacity to approximately 64,000 gallons per week. At the same tims this study
was initiated to determine the timing and best location for additional facilities,

Requirements for latex for 1868 through 1972 were taker from a compilation by

R. B. Holmes in November 1967 with minor later modifications by P. J. Grumwald
of Consumer Products Marketing, Monthly requirements were then calculated from
the annusl requirements based on consumer paint production in 1966, A summary
of monthly forecast requivements is shown in Table I (please fold out following
page). Also shown are 1967 actusl and forecast requivements from an earlier
forecast. The vide variation in monthly requirements, running from about 20§ to
175% of average should be noted because of its effect on manufacturing and
storage requirements.

After the work on increasing capacity at Fort Madison, their monthly capacity
was considered to be 280,000 gallons on a five-day week and 308,000 mms ‘
on a six-day week, Seven-day-per-week opsration gives limited additiona
capacity (possibly an additional 20,000 gallons per month) because of kettle
cloming roquirements. Kettle cleaning is normelly carried out on weekends
when no production is scheduled. The pilot scale {1,600-gallon batch) equip-
memt available in the Process Engineering semi-works can be used to provide -
an additiomsl 40,000 gallons per month on a S-day basis and 48,000 gallons
per month on a 6-day basis. Use of Process Engineering facilities is less
efficient since they were not designed for regular production operations.

In addition their use interferes with regular Process Engineering development
work. PFour courses of action appear possible.

1. Further increage capacity with present Fort Madison equipment.
Further significant increases in capacity with ﬁesem Fort
Madison equipwent are not considered 1likely, 0 SOUITes &re
considered possible: (1) reduced cycle time and (2) increased
solids lével. Capacity imcreases of more than about 10% from
each source are not considered likely within extrapolation of

present processing knowledge.

2, Purchase latex requirements zbove capacity. There are no known
latexes on the market which match our latexes in terms of
conposition and properties. Further, it is believed by the
Development Laboratory that the paints made from our latexes
ave supsrior to those which we can make from purchased latex.
There are also problems involved with labeling, inventories, etc.
if we were to make two formulas of paint for the same end use,
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3. Provide additional storege capacity to handle pesks. The questicm of
how mach, where and when is an objective of this study.

4. Provide additional menufacturing facilities, Onm the basis that .
sufficient manufacturing capecity should be provided to handle sverage
requirements on a five-day week, sdditionsl capacity is necessary to
meet 1870 forecast requirements. As with storage capacity the question
becomes wheve and how much, ‘

Latex Storage

Storage facilities provided as a means for bridging the gap betwesn
short-term manufacturing capacity and a varisble demspd should be of
sufficient size to provide a ressonable “'safety supply” should demand excesd
forecast or supply fail to meet expectations.

Chart #1 (please fold out mext pa%e) shows the latex stock situation which
wuld exist in 1969 if presently forecast demends, supplies and storage
facilities ave available and if vecommended storage facilities become
aveilable. From the chart it cam be seen that with the existing offective
storage capacity of 300,000 gallons full at the end of February, the fore-
cast peak demands would reduce stocks to about 65,000 gallons by. the end of
June end keep them below 100,000 gallons until September, It seems obvious
thet this is an untonable situation when one considers that this would be:
split among a minimm of three latexes at six plant locations.

At the recommended additional storage level which would bring effective
storage capacity to 540,000 gallons, full tanks at the end of Februsxy
would result in stocks. of about 240,000 gallons at the end of June,
Such a level seems much more rsasonable.
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The recomsended additions (please fold cut Table II cn the next page)
are based on having available storage equal to 75% of the requirements
for the maximzm month of 1972, The location of the 1 mended

additions were also based on having the storage available at the cone
suning plant rather than at some othsr peiat, ‘
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Chart #2 (please fold out next page) shows the stock situation which would
be expected in 1970 if the vecommended storage is made svailable but no .
new manufacturing facilities are provided. It cam be seen that ths
additional storage doss not provide sufficient Yflywheel” to maintain a

reasonsble stock level during the peak demand months from June through
September'.
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Chart #3 (please fold out next page) shows the expected stock situation
in 1972 if both the recommended storage and additional manufacturing
fecilities ave provided, It is apparent that the additional storage is
necessavy even if additional manufacturing facilities ave provided,
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Mamfacturing Facilities

1f it is assumed that sufficient mamfacmrmg facilities should be provided
to produce the average requirements in @ five-day work week, additional
facilities are required in 1970. 1970 average requirements are 311,800
gallons per month and capacity at Fort Madison is 280,000 gallons per mmth.

The capacity of the reactors in the Fort Madison latex plant is nominally
3,000 gallons, With the original agitator speeds, 2,600 galions appears
to be the maximum veasonable batch size. Varisble speed agitators which
would penmit slower speeds during parts of the cycle offer the possibility
of increased batch sizes. There also appear to be possibilities for minor
reductions in cycle time. It is estimated that the sdditional capacity
mﬂablefmusomssuchasﬁmeisonﬂwordwof!ﬂ%ofpmm

capacity.

The Marshall Development Laboratory is also working on studies which should
leadtoeffectiwwditimalcapa tythxwgbiucreasesinthesouds
content of the latex, If the increase in solids can be achieved, .

additional capacity increass on the order of 103 is available,

Bven if both of these increases in ¢ tycmtofmitionintime
(336 000 gallons 55” month), Fort Madison would still be hard pressed to
y the 1970 'l‘he addition of one 3,000-gallon mactor would

increase Divisional capacity by 508 and should prwide sufficient capaci
"to mest iorecasts through gvz, copReisy

Other considaratims not divectly concerned with economics also affect the
decision as to the site of additional facilities.

Port - Since our only commercial scale facilities foz' acxyuc Iatex
produetion axve at Fort Madison, expansion of these facilities would increase
' dependance on one site. Fuzthermre, the latex facilities are located
adjacei:; t; the “Budiun® facuities with the hazards asmciated with the -
hendl. of butadiem o

mhﬂmadditimofonemctorcmbeadﬂwedwith inimm investmen

because of the use of supporting facilities present y installed, ﬁxrtm

expansion would re?n'e addition of many other supporting facuities such

g e ;ratxon, eed tanks, etc. Space for locating these ﬁcﬂities vmld
ap ann N

Phil hia = The facilitiea available for latex manufacture st Fhiladelphia
‘#re minimal and consist essentially of building space and one raw material
swraga tank However, the installation of & one-regctor plant with services . -
' (steam, water, electric, and refrigeration) sized to handle two reactors '
 would permit addition fsma moxe reactor at 8 very low costo Construction
at Philadelphia also px‘ovidea a second ufacturing . .

SR adelst sion of manufact ”:f'.'facmties. Thepmblm
attmdanttotrmsfersbemmdepammtsmldbcpment

diwct employwee M&s, supplies, m:.,) were ‘considsred.
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TABLS 111

New Investment | 160

om0

xngmams | 2904 2904, 2800
Oper. Cost (less New Depmco) §81 - 673 - 662
New Depreciation : 16 40 . 45
. 'Law: ms.ght 264 170 . ne

%66 se0s 32

w12

Ingredients 3388 3389 3383

- Oper, Cost_(Less New mprec ). - 829 - T84 50

. ‘New. Depiéciation R | | 40 o 48
Latex Freight , o 307 oot
Tnk Car Rent 36 - 20 o 32

5% 4430  usl
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I.ixgrediems
Operating Cost
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' R.J.!QIAKB

' ACRYLIC LATEXES .

IR ;ABPEIEQE_A‘
'cc: J. s.mm«mm. mu:

FESSCEV

F. § . nzpm

. _f I S [ A B N

STORAGE CAPACITY |
DIVISIONAT, PROCESS ﬁmmam zmm

o As aiscussed with you we attach a teble listing the pmmt storage capacity *?‘

. for acrylic latexes and the recomsended additional storage capacity believed & .
. necessary to provide adequate stocks for reasonable operation in 1969 and 0 -
" beyond. The levels recommended should provide adequate stocks as shomon £ - -
. the attached chaxt for 1969, Thess lwels will also provide a three~week . -
.+ - supply during the peak month forecast for 1972, We understand you will .
% for the plants to submit the mcessary projects. A detailed report

study will follow, .

. Since motal salts are datrimental to Latex, we yecommend corrosion-resistant

SRR R

T A b PR

. i# Table IT - Chart

' tauks, pipes, and purps, Stainless steel is a £irst choice, Mhile we havemo o
" production experience with our latexes in plastic pipe end tanks, such equip- -~
ment has been used successfuny by others with other latexes. Our laboratory . .

tests of A, 0. Smith glags fiber veinforced plastic pipe ad Owens Corning

" glass fiber reinforced plastic tenk material have shown no bad effects aftar

appvoximately two months oxposure, Carion steel tanks painted on the inside

‘with "Corlar™ have been in use for about threp mopths with no apparent diffi~ |

culty. Carbon steel tanks coated with 1mtex have been used with no known

o -'dgflf;culties, but b mﬁw tba possible conwnimtion an& msting to bo
CTABKY e , »

' Tank sizes s}aould be selected consiﬂering that deuvez'ing tank caxs will 'oo R
.. maindy 12,000-gallon size with four caxs having tuo 6,000-gallon compartments - .
.- " availsble, Past tuynaxound of tank caxs is essenﬁial. Manifolding of tanks
- shouldalsobecmidemdscﬂmummbeswmmomhwm
; : a:wtzwr 88 seasmal. demands changa.

‘Ifm mbe offnrﬂwrhelpuyouorthnphms, plemcauonus.

| DIVISIONAL PROCESS zmwmma caoue IR
¥ He maas, STONY, mesoa

N N A
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S Phila&elpnia Plons " o
S Jwe 7. 1953.--':._,,_._

S F & E, Dwmm“ n

g -.;,mmm Wacmms FACILITIES e
‘f'nmsxmmwmmnn«smp T

‘ 'In our diswssxon we veported to you the results of cur economic studies -
‘- 10 determine where additional latex maxmfacturing facititios, should be
" located, The Yesults of these studies are shown in the attached tables, *
" Since the yesults on'e full cost basis show essentially a standoff, and g
. silght advantage for Philadelphia (because of freight) on an out-of-pcckeﬁ _

" basis, wo recormend that you bave Philadelphia submit a project fora - -

"7 one reactor plent, Uhile the investment for facilities et Philadelphis BRI
;. s much higher thar at Tort Madison, the advantages of having faciiitxes B

. at two Iocations are bel:.eved sufficient to werrant, t}w addcd masment. :

, Aw vt covering detans of this studywul £ollow, . Ifwg canﬁuppzy,. :
o mpo mfomﬁm in thn mwm, pleaso ¢all on us, .

AT N e

DIVISIONAL PROCESS ENCINEERDNG. GROUP
o o mwms, DIVISIONAL SUPERVISOR '~ " *
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APPERDIX €
CC: P. €, CLIN -~ WIIM, ¥, § ¥,

Philadelphis Process Engines
Gciober 25, 1968 piusering

Ro J. KNAKE (3}
F. § Fo DEPARTMENT
WEIMINGION

ACRYLIC LATEXES
CAPACETY
DIVISIONAL PROCESS ENGINEERING GROUP

Confimming cur discussion in your office on October 21, 1968 we enclose
copies of the charts shown,

Teble I shows the latex requirements based on the latest Consumer Paint
forecast compared to the fovecast on which our previous work was based.
Assuming that it is desired to provide mamufacturing facilities to be able
to produce anmual veguirements on a S-day week basis, Fort Madison®s
present capacity of 280,000 gallons per month or 3,360,000 gallons per year
is adequate through 1971, 1972 could be handled on a six»&ay basiso

Table II shows the monthly vequirements based on 3 memthly distribution
calculated from 1966 conmmer paint production. Separate distributions were
used for interior and exterior products. From these data it can be calculated
that sbout 2/3 of the latex is requiraed im a six-month period and that more
latex is vequired them can be menufactured in sbout half of the mmthso

Table III shows the situation with vegard to storage facilities which could
serve as a “flywheel" to provide material during pesk consumption wonths,

We pointed out that South San Francisco and Tucker pmbahly could justify

the installation af s ‘tanks on the savings gvaileble from tank car
shipments as compa ghipments, The other supgested additions would
add to the pmsent “flywml“ foz' use in 1970, 1971, and 1972 as shown in
the Latex Stocks charts.

The Latex Stock charts show the forecast total stock position for the Divisimo
The figures in the body of the chart show the percentage of the following
months vequivements at critical times (for exswple at the end of June 1969
stocks will 72% of July requirements). Obviously either additional
storage or i.@nal menufecturing capacity must be available in 1971,

From these data and discussion it wes decided that:
i1. Fort Madison should be abls o hand’le latex rvequirements in 1969,

2. You will edvise South San Fraxmsw and Tucker to consider the swiugs
available from tank storsge of RC-11014 as opposed to receipt in drums.
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3. The need for additionsl storage for "fiywheel" purposes and additional

manufacturing facilities will be reassessed sbout March of 1969 when
new S-year forecasts will become available,

4, Process Engineering will study the economics of additional mamfacturing
facilities versus additional storage as means of providing cspacity to
meet peak requivements in ths period 1970 through 1972,

If we can supply further information please call on us.

€. B. PATRICK

CBP-1L
Att,
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Old Forecast - R, B, Holmes, Nov, 7, 1867
N@W ms& = Ra _Lo Mwlﬁ}”, ﬁi;t.o 49 1968

- M Gallons
1969 1979 = 1971 1872
01d "New Ol Wew Ol New Ol Wew
RC-11005 | | |
PLucite™ House Paint 1,748 1,521 1,813 1,579 1,957 1,619 2,045 1,665
“Flow-Kote” House Paint 27 1 31 19 31 26 32 4
Miscellaneous 84 g 8 92 84 - 100 84 11
Other Misc. A - - R S LR
Total 1,883 1,620 1,055 1,690 2,103 1,745 2,258 1,821
RC-11008 4

"Lucite” Wall Paint - 934 773 954 793 996 824 1,040 855
“Flow-Kote™ Wall Paint 40 13 3 17 £ TR+ 37 28
Miscellanecus S . A I R
 Total 976 786 995 810 1,035 845 1,088 863
Interior Enamel 282 343 2% 370 311 3% 326 422
Exterior Enamel 66 68 69 78 72 88 76 104
PFloor Paint 55 55 67 63 N 86 83
Gloss House Paint L9483 350 88 447 _ W 546 _ 106
 Total 497 549 791 599 905 649 1,034 713

Latex Total 3,356 2,955 3,738 3,089 4,043 3,239 4,350 3,417
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FORECAST MONTHLY LATEX REQUIREMENYS

1969 1970 1971 1972

January 238 249 261 275

February 143 150 157 166

March 315 330 345 364

April 301 . 316 330 348

. May 429 450 0 496
June 366 386 401 423

) July 27 284 296 313
August 294 309 - 340

Septesber 253 266 278 283

October 150 157 165 174

November a6 48 50 53

Decauber M _1s6 _163 _1n

 Total 2,955 3,000 3,289 3,417
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TABLE 111

adftin  Totsd

M GALLONS
758
Prosent Mae. Month
Capacity 1972

Chicago '

11005 40 51

11008 8 16

11014 22 16
Everett

11005 i8 28

11608 18 6

11014 8 &
Philadelphia

11005 208 53

11008 258 16
- 11014 5 16
5”0 Sen Frmm

11005 108 28

131008 6= g

11014 - 3
Tucker

31065 2¢ 30

11008 - 22 9

13014 - 9
Fort Madison

11005 76 53

11008 78 16

12014 16

% Switch 11005 and 11608

40

10 50
i¢ i3
- a2
- 18
- 16
- §
30 5
- 20
15 20
25 31
- 16
i¢ 1o
. 22
- 22
if i
- 78
- 40
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LATEX STOCKE
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