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SF-00006-01
STATE OF MINNESQTA

oeranmment  Pollution Control Office Memorandum

TO : Louis J. Breimhurst DATE: February 12, 1987
Executive Director
. THRU Tim Scherkenbach
From - Terrance W. Kasen 725~
Hazardous Waste Site Response Group
Division of Solid Waste

PHONE:

SUBJECT: OPHER ORDINANCE PLANT DECOMMISSIONING

On Tuesday, February 3, 1981, I met with Dr. Fay Thompson of the Environmental

Health Department, University of Minnesota, a former employee of the ordinance

plant, afid Mr. Bi1l Cook at the University facilities in Rosemount. The former
employee was a fireman for duPont Company and worked on the site during construction,
productiop,and decommissioning of the ordinance plant. The University has
detailedplans and specifications of all proauction and treatment units used for

the produttion of the ordinance. The MPCA received a copy of the New York State
Task Reporﬁzwhich mentions the Gopher ordinance works in Rosemount. Attached is

this reference from the report.

i . _ P

I. Production History $honid Lo 194

The Gopher ordinance plan was in production for four months in 1946. The
plant produced approximately 29 million pounds of smokeless gunpowder hefore
production ended on August 15, 1946. One and one half of the four constructed
production lines were used for this short time period. After closing all
finished product was shipped to the ordinance facilities in New Brighton. The
remaining munitions left on site was salvage taken from sunken ships and brought
to the fagilities for recycling and unfinished product.

the plent had raw zroducts end Fecilitizs for the production of —uifuric
acid, nitric acid, ammonia, alcohol, and ether. The plans showed a complete
sewer and neutralization system to handle production wastes. These waste
consisted mostly of acids which were neutralized with a limestone slurry. The
empioyee stated that there were no major spills or burial of material and the
neutralizing system was in operation. Dr. Thompson and I examined the records

and found no evidence that recacitrant chemicals were used. The chemistry used
for nitrocellulose production is very basic and would not create overtly dangerous

byproducts. There was no evidence of any research.

II. décommissioning/Decontamination

The records mention some decontamination was to take place and the employee
stated that it indeed had. However, the definition of decontamination is unclear
at this time. There is a Quitclaim Deed which states, "...the grantor (U.S.
Government) hereinafter designated is unable to certify that the property has
been decontaminated and is unable to state whether or not the same is safe for
use;..." The U.S. Government had a contract with the duPont Company to
decontaminate the facilities. I have placed request with the Defense Department
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and duPont to provide the Agency with their definition of decontamination and
a copy of the contract. The records do not show any chemicals were left on

site except for a pile of sulfur which caught fire and was property managed by
the University. :

The employee described in some detail the "decontamination." A7l buildings
used in the direct production of nitrocellulose were torn down and burned. A]]
intermediate products and old munitions were burned in a designated area.

ITI. Resolution of Investigation

The Agency has received a copy of the New York Task Force report which mentions
Rosemount a site of an Army ordinance plant. The report details the contamination
problems gf-a New York ordinance plant. The New York plant produced TNT which
requireS"QQifferent process than production of nitrocellulose. There were many
other chem¥cals produced also.

r -

The AQency, hopefully, will receive the decontamination definition and contract
from the Department of Defense and the duPont Company. Dr. Thompson and I do not
believe there are chemicals of concern remaining after 34 years. There has not
been any scil or ground water monitoring for this specific site. However, the
University had created a disposal problem of its own and has been monitored.

Barring any further information from unknown sources the Agency should consider
this investigation closed.

TWE/TKS :de

-
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that expert testimony, if it 1s taken at the hearing, Wi

further illuminare the issues raised herein. In addition, it

examine the gire of the former TNT plant and definitive

determine whether any significant contamination remains whi

would affecr the site's present use.
Residual Contamination at Other Former Army Ordnance Plants
Nine other ordnance plants, ip addition to the LOOVW 51t

were publicly offered for sale in December 1947 with the explics:

warning that:

"these facilities are  heavily contaminated with

explosivesggnd acids, and must be decontaminated by the

:ﬂﬁf bPurchaser.
“ii;‘-i

]Fhese sites are as follows:

: West Virginia Ordnance Works, Point Pleasant, W. Va
Plum Brook Ordnance Works, Sandusky, Chio,
Kentucky Ordnance Works, Paducah, Ky.;
Oklahoma Ordnance Works, Pryor, Oklahoma;
Weldon Springs Ordnance Works, Weldon Springs, Mo
New York Ordnance Works, Baldwinsville, NY.;

tﬁbphér:ofaﬁéhce*qukgjzRﬁsamaﬁf71Minn:33
Badger Ordnance Works, Baraboo, Wis. ™ 97
Keystone Ordnance Works, Meadville, pa.

©

3

2

The Task Foree has not traced the disposal historjes of the above
plants, nor assessed whether ar these sites, ip contrast to the-

LOOW, Army decontamination efforts were More complete. When the

Industrial Research Corporation appraised these (ep former
ordnance works sites in 1948, it discovered that several of the
Sites were, like the LoowW, insufficiently decontaminated at the
time they were declared surplus by the Army.98' There is much to{
Suggest that the sequence of events at the LOOW, culminating in

the public sale of contaminated land, might nor have been unigue, -

-213- g

3
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L UNIVERSITY OF MINNESOTA

E ¢ TwinciTies

Boynton Health Service

410 Church Street S.E.
Minneapolis, Minnesota 55455

February 11, 1981

MEMORANDUM

To: C. Luverne Carlson, Assistant Vice President, Support Services
and Operations

From: Fay M. Thompson, Occupational Health Chemist, Department of

_ Environmental Health and Safety 7 ﬁ?ﬂ

?ecentlv, a report was released by a New York State leglslatlve
task fnfhé on toxic wastes which indiczted that a number of World War TI
Army muiitijons plants could still be contaminated with chemicals used
in the préduction of various types of munitions. This conclusion was
drawn only because the investigation team could find no records of
decontam%nation. Among the sites named was the Gopher Ordnance Plant,
once locdted on the site which is now the University's Rosemount Research
Center. Immediately upon release of this report, the Minnesota Pollution
Control Agency (Terrance Kasen), Rosemount Research Center (Bill Cook),
U of M Environmental Health and Safety, and probably several others,were
besieged with calls and requests for information.

On Tuesday, February 3, Terry Kasen and I travelled to Rosemount
to meet with Bill Cook and check through the records which are still
available from World War II operations. Mr. Kasen also brought along
Mr. Clarence Chelberg, who was the fire chief for Gopher Ordnance during
construction, opevation and decommissioning of the plant.

Fortunately the records which were turned over to the Universitv and
which have been kept at Rosemount are quite complete. Also, Mr. Chelberg's
knowledge and recollection of operations are very good.

The Gopher Ordnance Plant was designed to produce nitrocellulose.
Wood pulp and cotton were used as the source of cellulose and nitrating
was done with nitric and sulfuric acids. Both nitric and sulfurie acid
were produced on site, requiring ammonia and sulfur as starting materials.
Alconol and acetone were used to fluidize the pitrocellulose prier to
extrusion. Recovery plants for recycling alcohol and acetone were in
operation. A small amount of diphenylamine was added to the nitrocellulose
as a stabilizer. A wastewaler meutralization plant treated the acid waste
before it was discharged to the Vermiliion River. There were no radiocactive
materials at this plant; the plant did not produce TNT and there is no
indication that mercury was used in any of the processes.

This plant was designed to have six identical production limes. Only
onc was finished and was operated for a total of eleven days in 1944,
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Ail of the buildings which were used in production were removed during
decommissioning of the plant. Most were made of wood and were burned at
the site. Nitrocellulose which could still be used was shipped to the
Twin Cities Arsenal. Any off-specification material was burned. ¥either
the existing records nor Mr. Chelberg's recollections indicate that any
chemicals were left at the site. Since the great majority of the structures
were remaved before 1950, and since our activities at the site since then
have not uncovered anv disposed materials, it seems very unlikely that
there is anv contamination problem from WWIL munitions activity. MPCA is
also convinced of this.

Some of the confusion over the existence of toxic materials at Rosemount
may be related to the fact that we do store our hazardous chemical and
radicactive materials there prior to shipment out of the state. These
materials’ are all sealed in 55 gallon drums and are held in reinforced
concrete.buildings. We also, in the 1960's, disposed of chemical waste’
by open burning at Reosemcunt. These activities are in no way related to
ear’ier mﬁﬁitions production.

) ‘ \’,: " )

I feck very confident that there is no contaminmation problem at
Rosemount greated by the operations of the Gopher Ordnance Tlant. [t i
can answer any other questions, I would be glad to do so.

1

i
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ERSTME CF ACTIVITIRZ . MATERIALS & SUPPLIZS BRANCE « June 1946,

eglered Cost

18.00
123.76

1,414.02
1,315.9%4
™, 00
0,00
550, 65
2,568,008
19%.80
1,683,20
1,163.4

T 109.04
256.58
151.13
100.05
£25.00

18,8902,.49
23,7032.73
10,825.01
lsgwacm
10,B835.01
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7.2
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230.00
6,884.00
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-~ Bales Price
kS

| .00
T~ £8.75
. 107.%0
1,267.0

- 44,80
| 1,414.02
1,218.94
§80.0C

L., mum
= 89.90
98.80

%\ lﬂl.m
\v1,089.20
0.00
710.40
23.%0
B86.58
1861.13
100,05

- 180,00
N 4,913.60
¥, 370.40
2,275.74
4,912.8
x,275.74
934.73
107.10
987.20
192.89
1,189.14
1,512.18
199.80
0. 65
0,00

. 1,M2.80
N 137.80
184.7082,.30
300.00
2.,720.64
328,60
.38
68,00
259,00
i88.20
#8.00
288,80
B348.50
14,903,256

- Acquisitione

Prum Charge (Paint seld in May)

43,380.21

$2,001,828.79

Synthetic Varnish
Thirner & lacsquer
Building Materials {V.4.)
Plyweod (v.a.)

Building Materiale (¥.4.)
Barinite Deard (V.A.)
Fire Deors {Y.A.)
Immder, rouzh pirve
lamder, reugh pine

Nixed Acid

Reps, Bisal 8/18"
Meducer for Xmamel

Slua Fil1)

Cooalt Chleriés Cryatala
Pyralin Fitrate
Asphalt Paiat (V.4.)}
Asphalt Paint (V.4.)
Vood Primer {V.4.)
0, B. Depe

Nized Acids

Xixed Aoide

Nized Arids

Mixed Acids

Miyed Acids

Marine Jeard (V.A.)
@lass Bealer (V.A.)

Piver Board, Mrenolic {V.d.)
Piver Moard, Phenolic (V.4.)

Beknlite Mheets (V.A.)
Yermica Soeets (YV.4.)

Eaze Oray Enamel
Thinner
Ceal "Screenings”

Barine Chlorids Cryestals

Clear Lacquer
B4hyl Alcehsl

Pentasrythritol-Tetranitrate

hh.r (’-’-gc‘a)
Cleaning Compound
Ester

Barins Ferexida
Sosmoline

0. 1. Paing

Runt Preventive Compeuwnd

Yood Primer {P.P.E.A.)
Caulking Sompewns (P.P.E.A.)

Clexr Depe

i

W T Y
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Beglared Copt Sgles Friee
+38 Be Charpge
2,18 Yo Charge
209,00 110,00
2.45 To Charge
1.13 Te Charge
5. Ho Charge
19.40 Be Charge
1,486.49 715,00
3,0€7.88 1,381,7%
1,264.90 1,264.90
$,53%,20 8,539,20
405.00 122.8
877.80 330.00
492,72 252,00
§,58.00 &,8515.00
7.62 .62
6, y72.7%4 6,972.74
1,092.93 1,092.93
384.28 384,285
14,024.40 14.024 .40
21.45 n.48
338.00 333.80
133.08 18%.06
440.46 480.46
1,283.70 1,282.78
. m nz.s8
93.00 #93.00
M,644.20 185,042.00
&20. 6.
2,.518.00 1,474.00
205.30 114.00
85,00 48,00
$5.00 85.00
§5.00 $5.00
4,78.0 $80.00
2,18 Se Charge
200,04 250,04
165.90 186.%0
97.80 67.43
363.78 22.08
1,072,480 735,00
583,00 $9.40
453,01 186.00
247.95 130.%
4,256.00 1,008,00
2, 630.00 0,
42,499.10 18,143.20
5,995.00 1,800.00
1,136,00 1,110,006
18.00 Ne Charge
4.4 4.41
2559042 1¢,630.00
313.78 11.00
2,048,002 2,594.00
140.00 ?w.0
4,815.80 1,838, 80
26,799, 390,784 .90

Sample

Saamle

Saxple

Sray lecquer

Sawple

Sample

Seple

Sample

Saxple

femmle

total Primer

fed lasquar

¥hite lead {?.P.H.A.)

Primer (F.P.H.A.)

Canlking Cosmound

Slus

Pimver Files

Siltes B¢ {Mavy)

$115ca o) (Eavy)

$1liea Oo1 {Favy)

$1liea Gol (Navy)

S11ies 8o} (Favy)

$ilica O (Mavy) .
Mack {V.4.)

Primer {V.A.)

Primer (V.A.)

Priwer (V.4.)

Sereen Paint (¥.i.)

Peck Palnt (V.A.)

Tood Sealer (V.A.)

Conl

- Slenr Lecquer

Clear Dope

Prinsy

Tudbe Tester

Tude Totter

Tube Tester

Ceoal, Lignite

Sample

9. B, Enanel
Cesmoline

Napiece Blaek

Mapics Black

¥apice Mack

Yaraish, Insulating
Sope (¥hite Pigwent)
Orey Enamel

Calelum Carbide
Takelite Tlns & Powder
Sakslite Glwe & Catalyst
‘Sakelits Flus & Powder

Rxpanded Betal (V.4.)

Sgmple

Isk, Ditte (V.4.)
Ryl Rther

o113 Cutiing

Ceoke

Yoed Sealer

Yax, Clear, Sealing
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* ST. PAUL DISPATCH f
' Friday, June 21, 1948 21

‘Wonder' Glue
OfferedBy U.S.

A special glue, which hardens :
st room temperature into a sub-
stance as durablé and perman-
ent as bakelite, is being offered
for sale by the War Assets ag-
ministration office in Minne
&polis, -

Developed during the war, it D THE
was used for making laminated P A
wood for gliders and building|ff
construction, It. is waterpruof{
and resistant to extremes of
temperature. '

Civilian use possibilities in-
clude - millwork, prefabricated |
. house construction, wooden to I

|

e

. Synthetic rubber will be pro-|
dueed from the surplus dena. |
tured ethyl aleohol stored at|

the Gopher Ordnence Works, |
Rosemount, it wag &nnounced

today, .
The stock of 271,106 gzllons, |
originally intended for use 85 a
solvent in manufacture of gun.|
ipowder, has been sold for pro-|
lcessing into butadiene, prineipal
lingredient in synthetie rubber

* Imanufacture, . '
o ] Carlton C. Lockway,_chief of
Ithe Minneapolis material and;
{supplies divisior of the Wap As.|

... 'sets administration, made the
7 ‘2nnouncement of

%T"—\r_-uu.v‘mﬁ-;mwr T SR T 4 TR e

P
51

it ot T

The purchase was made by
- the Teconstruction Finance
£ for allocation tp Carbide|;

0 L : manufacturing and cabinet
~7 BDa <Jarbon

-+ waork, . b
Enough of the two compound
:into  butadiene and sell it 1o ‘parts, liguid resin and harden.!
synthetie rubber producers! * Jr ~ Ing powder, are stored at Forts
v % ity aied that neat maice 80,000 ponmn Tt to) |
zah be produced when the bu—l\ cording to Carlton C. Lockway, F
. ‘adiene Is mived with ‘another chief of the Minneapolis ma-ll

essential  ingredient — ayoenes - terial ‘and supplies division of|
:;hipmen"c of the alcohol willl - the WAA.
*2gin this week, Lockway said.f ' R

“Fs D);namife-ln This gforyw o
slosive Does For Hammer

sarles P. Biesanz of Biesanz, head of a stone tom-isanz' business,
~-ulked into the War|Pany at Winona, entered: thedynamite gs an elternati
. :inistration office inf'mate?ms and supplies branch|the jaek hammer which |
S today, he was‘by mistake when he entered the partment does not handle.
' WAA office, and Carlion ¢, The ‘sale was complet:
T 2 jack hammer to|Lockway, when he learned Bie-|$5,250. ‘
' :
't he went cout, hel”

: 140,000 pounds of.
" ng_dynemite stored.

- Hills Ordnance De-
s B D

suggeste

AwS’ilica Gel To Keep Rust
- {From Guns For Sale By U. §.

¢ 1 you're worried about ror.
irosion and rust damage to gun
‘eases, tackle boxes, tool boxes
~or other items, Uncle Sam has
‘the solution, ‘

It's silica gel, a product that
12bsorbs moisture,

Nearly 50,000 pounds of si-
lica gal, stored at Fort Spelling,
has been declared surplus and'
s now for gale in jot quantities !
ioe 8 fixed price basis, Carlton
IC. Lockway, chief of the Min-
‘neapolis Material and Supplies
idivision, announced today.

Packed in nine different-sized
:bags ranging from ohe-Eixth of[
an ounece to five-pound bulk!
bag, it sells for § cents & pound.
Mxmmmum purchase is in $100
ints,

The gacks contain ingdjeator
winerts, which by changing color, '

S e

|

$how when the limit of absorp-!
tion has been reached. The “gel
may then be regenerated by
heating it in a warm Xitchen
oven. .

* Uncle Sam used the product.
to pack with shipments of deli-|
cate equipment going overseas, ,J

- INonSkid B

g-SSiMG
£S5

PR
P il - ’

3 e Y

§7. PAUL DISPATCH
oat
Floors In Offing

‘t
innhesota 1and1ubper:eéw?:gs
have to develdp their e

; keep their fooling o;n fianne
e s i£ the War Asse bsourit.
?r:gation hag its way 2 Ny
. lkccording to tge ::’ne 1:0 e

will be able 10 B0
o s?‘?l? Boftoms jined v.nt
boais W !

of the tread
- been

sored st Fort SINE e

?) lgold to a TWID «gkid-prool

Ler for 511’:\5,:'@ {ne mardzt this,

. | e
‘Landlord, Tenant

Nabbed I

ipneapoll .
hiﬁ tggan‘c are held DY

today following

Bireshin
almost a Y&
the past V€3
Stabbing —

¢ landlord and

police|
ument !

for Army Dehydrating Agent.
Minneapolis—Fifteen tons of a che:?ncal
dehydrating agent, purchased from the anhe:
apolis Regional Office, will appear on the
market in the form of a new beauty cla;.
When Chbarles Winokur of Mora, Minu,
made the purchase, he did not know what ruse ]
he would make of the material. But after
months of experimentation, he discovered t,he
material would make excellent beauty clay—
i tittle perfume.
¥ ;ieg‘:)iiguit will pa‘:pear on the mar.‘;avt. as-
Carol Rae Beauty Clay, named after Wino
d th-old daughter.
kué)zr?;algofhe war, the Army Alr Forcefs h.::i
used the dehydrating agent for dehumidxrytl g
packages earmarked for overseas shipmen

T Thoadmatian

zrr
Surplus Chemicals
ffered In WAA Sale

Industrial chemicals worth
70 million dollars are now on
sale by the War Assets ndmm-;
istration, Carlion C. chkway,;
chief of the Minneapohls mate.
rials and supplies division, an-
unced Sunday.
mlncluded in the stockpi]e_are:
cids, dyes, plastic materials’

ivents, synthetic and natural
lues, welding fluxes and cna]‘
Information can be ob-
rined from the WAA regional
bfficc, 504 Metropolitan Life
Building, Minneapolis,
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ITABLE QOF CONIERNIS

INTRIDUCTION
100 AHER « RITROCELIOLOSE AEEL

Bullding 101 = Cotton Storage House
104 = Cotton Dry Bouse

Building 214 - Sclvent Hecovery Bullding

Building 218 = Unloading and Sereaning Hones

Bullding 219 « Water Dry House
Building 220 = Controlled Circulatiom Driesr
Building 221 = Blending Towsr and
Packing Houss -
Building 228 = Ballistio Range and Proving
Grotmd.l(InclndingStm-agc
Buildings)

Concentrators
Bullding 305 - Acid Area Tank Farm (Including

Acid Mixing, Puming Sulphuric
Acid Storage, Residual Acid

Storege, Mixed Acid Storage and

Wasts Acid Storage)

400 AREA - PORER AND WATER SUPPLY 19-28

Water Supply System 19
01 - Power House 22
402 = Begervolr Settling Basins 20
404 - Prooess Wells and Pumpe 19
405=L = Purchased Powsr Incowing

Transmission Line 25
{05=8 = Purchased Power Sobstatlons 28
411445~ Drinking Water Supply 21
{12 = Pump House for Filter Flant

and Reservoir pal
413 - Filter Plant, Inclnding Softenera 21
{14 = River Pump House 20

500 AREA - QUISIDE LINE3S 29-35

FiL&S- Electric Power and Light

Distribution Lines and

Zuhstations 29.
502 = Steam Lines 29
503 - Water Lines 29
504 = Adr Lines 3
505 = Sewer Lines 31
506 = Brine Lines 3
507 = Prooess Linea n
508 - Hydraulio Lines 1
509 = Pips Supports n
510 = Fire Protecticn n
511 = Upen Inrminags Ditches

{(Vermillian River ¥ork) ”

y . B

-l
]

600 AEEA ~ GENERAL FACILITIES
601 ~ Brosd Gauge Railroad Track
603 ~ Roads and ¥Walks
605 = Fencen
610 ~ Sewage Pamping Station
612 = Scngnlnidlhthrﬁimtim?lmtl
613 ~ Permanent Parking ireas
614 =~ Guard Towers -
€15 = Penow Lighting
617 = Sewage Tresatment Flant

700 AREL = ADMINISTRATIVE AMD um:mm::
FACILITIES

900 AREA - ORGANIC AEEA
Buflding 909 =~ iniline Storage
mboc.hnChnrsonm

Building 910

Bullding 911 « D.P.A. dutoclave House
Pullding 912 - iwsmin Recovery Building
Building 913 - D.P.A. Vacumm 9til1l House

Buflding Glimk - Oil Superticster House

Building 915 - Fusl Od1 Storage -
Building 920 = D.P.A. Storehouses
Bullding 921 =~ Chamical Stornge
- Car Spot for Rafined Aniline,

Building 924
. Ineluding Pump House
1100 AREA = STAFF RESITENTIAL AREA
1101 = Bapidances, Inaluding Garsge
1152 - Roads and Grading
1103 « ¥Water Mains and Fire Protestion
1504 - Sewers
110% = Klsotric Linss

1500 AREL - CLEUM.FLANT
ACERCONLEDGMERT

STATISTICS OF IMPORTANT PEASES OF THE
PROJECT, INCLUDING ACCOMFLISEMENT

WAPS, CHARTS AND DIAGRAMD
VICINITY MAP
FLOW CHART SHOWING TYPICAL CANNOH POWDER LINE
PARTIAL DETATL PLOT PLAX ~
MAR, %DY and *CT Iines
*DX_ WE" and *I¥ Lines
PLOT PLAK =~

Acid frsa Tonk Farm Building 205-d
Acid Area Tank Farm Building 305-B

WATER DISTREIBUTION
PONZR HOGSE AREA -
Plot Flan = "A"
Fiot Flan - "B*
ELECTRIC DISTRIBUTION
WATER SUFPLY AND WASTE DISPQSAL

i B

% 5 GGHEEE O ‘FF?FF#HF»GE 2 BEuRRREAY

i
0.
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PERTINERT DATA ON GOPEER CEDNANCE WORES

JETRODUCTION
¥o ensbla pressntation of portinent . Inforsation concerning the Gopher Ordnance Works,. the follow-

ing remms has bean prepared. Ths compilation of all information relative to the fomoiicoming of all features
unitb-pz‘-nhumotinromtimmwnulrumu,mldimlntoomuhd-hﬂmvmdd.mtth-
purpouinuﬁad. This narrative will, therefore, be lixited to a brief desoripticn of the funotions of the

phyzical featurss which mst ba created to enable the marufecsture of smoleless powdsr, and enumeration of
the varfons features devaloped. o ‘
| T Flaat aite 1a ocaposed of appraximtely 18 square xiles, located in the townahip of Bosemount
mmu-:mp of Empire. The nortiwsst corner of the site is adjacent to the easterly boundary of the

¥1l1lage of Mesmomnt in Dakota County, Minnescta.

;Inaddiuontoth-Mquandluemhimdint&aihm,thonml.ﬁmﬂuotm
comtainedtin the right of way for the water sopply lines from Spring Lake (Mimsizeippd Biver) and Jand adjacect
%o Spring lLaks wpon which ths Rinnay Wells and pump bouses sre located. m:.m‘lljaam-hhl,m
: acres of land involved in the Vermillion River right of way which is required for proosss Water runeff parposes.
To fllnstrate tha loostion of the plant site and the other fsatures meniioned, a small scals lccation
map i3 attached,

_E.I.duPcutdq_!plourllﬂlGupmyhﬂnmhibohn-d-nginur, the constructing eantrector,

and w11l be the operating comtractor whan the plami is nlaced in operstion, This ccmpeny developed and
planned the manufacturing procssses, the type of structures and the equipment which will be used..

The plent is divided into seversl subdivisions or ireas, The subdivision is based on funciions and
i= not geographio, mhﬂmmy'ithﬂnvmmahnuaildlnrormlaﬂuﬂmcﬂmudmmnadmcm
to their fonetion., Inaﬂditlontothamm,amhmanud.gndmbandﬂzinawiﬁdmgunniemh
@it of an irea is mpsigned & apscific mmber. The following tabulation gives the classification of the

various areass

! : Building or
: - Hombex Tnit Humber
Hawe of ofAres =  _. Fepme _ |
Nitrocellulose irea 100 101 - 199 !
Smokeless Powder Menufscturing Ares 200 201 - 299 i
Aeid Area 300 301 - 39 !
Power and Water Supply Ares 00 01 - 49
Outaide ILines irea 500 1l - 599
Genersl Facilities irea 600 601 - 69
Adwinistrative and Maintenance
Facilities drea 700 0L - 79
Crganie Ares - 900 901 - 999
: ) Staff Reeidarios Ares 100 1102 - 1199
i : © Oleum Area 1500 1501 - 159
! The plant is designed ac as to provide for carTying on the same cperations similtanecusly at several
i

; different podnts. To accomplish this, thers sre six mamfacturing Lines or serles of bulldings necesssry for - g
the manufecture of powder. (e of these Lines, kmown as the "i" Line, is equipped to mamufacture rifle powder |

aly, The *B* and "C" Lines are so squipped that sither rifle posder or tannon powder cen be mads, The *D*, |

"E", and "F" Lines are .for carmon powder manufacture anly.
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The process for the manufasture of rifle powdsr and cannon powder are essentislly the sams except

that in rifls powder mamufacturing some additional steps are taksz. Tocmhhti)pndnum of the number I
of buildings required in each Line and the squipment involved, a trief descriptiom of a typical camon V
powdar Line ia presented. mm.twn«m,mmwmmﬂhmmmu-m.
Each ballding is tieated separaieiy below under the irea in which it falle. .

100 AREA ~ WITROCELIULOSE ARER

The mamfaoturing Lines are laid out sc that the flow of the produst in manufacturing is from
the north to the soath. Tha 100 Ares contains the bulldings through which the product passes first.

Budlding 10) - Cotton Storags House . i
iny grade of raw cotton or wood pulp can be used for the manufecturs of smoimless powder cotton i
linters. ‘rhnruoottm,hmhdhn&mmr!wnmuiﬁndpnﬂodurtinmutrnahd!ithoaulm i
sods under pressurs 1tnnht1nlyhighulpon@-. The caustic removes resinous materials and other 1
imporitiss. mlnottmilth.nhluanbad_andnahadmnfrml_tlhlio -
Cotton which has been treated in ths sbove manner is than brought to ths plant in papsr covered :
bales and 1s stored in the sotion storehouss {Building 101}, This building is a ons stary frame struoturs 1
with concrets floor amd .contains 23,000 pquare feet of floor area. I'thullturagn capacity of 1,900,000 i
pounds af treated cotten.

Pullding 194 - Gotton Pry Houge

The cotton is brought to this building from the cotton starage house via & comveycr, In the cotton |
dry house the cotton ia fed into a picker which consists of a horizontal wooden roll revolving at approximetaly i
1,000 r.p.m., carTying six avenly spaced rows of sharp hooked teeth. The cotton moves along & faed trap and |
pa.uuurﬂnrthi:mllu'hnrﬁithtamnputbythtosthandattaimaﬂnrt,rntah. It is ther blown i
through & doct aystem into the drier. _

v'mndriarh‘nlmgnctnnguhrltnolchuubarthrau@:thinhthamuurrledonaperf,‘mtad
gteal belt. 4ir is blown into the drier by blowers along the oids. The temporature inside 1s beld at 95 i
to 98 degrees centigrads. Cotton requires about three-quariers of an hour to pess ihrough the drier. It ;
P iadisehugdmmdﬁsrintoﬁbnrcmtdmramlpecﬂiedmtubynight. Eash container ia

; £11led with the correct weight of charge for & dipping pot.

: . Eullding 105 - Nitrstine House
Each nitrating mit consists of & battery of four stainless steel dipping pots arranged in a square. '

Thndippjngpotlm‘oacheqﬁippadﬁthnnmpemratomaideuhichquicﬂydragﬂﬂueottmbﬁlwthomr- _
faoe of the acid. In making the chargs, the msasured acid is first run into tha dipping pot and tha ootton, !

|

!

! trucked from the drisr house in fiber containers, is then dumpad in. 4t the end of the nitration, the con- i
! tents of ths dipping pnt_hdunpndintol.aantﬁt‘agalwringar, ono of which is located below each nitrating |
i
1
|

unit, (Bach unit is composed of four dipping pots), When the wringing process is complsted, the opsrator i

t
"y
4
E
1
[
.
—
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100 AREA - NITROCELLULOSE AREA {Comt'd)

starts "White Nater® flushing through e amedl sump below the wringer. ("White Water" is weste procassed
water from washing cparations in & subssquent part to the system,} Then the oparstor opsns the bottom
nrth.mngurqmrmmnmtmmwmmpm-mﬁnﬂumw.wmu
a drowning tub.

In the drowning tub, of which there are two in sach 105 Building, the nitrocotton is mixed with
mare "White Water®, to mike a slurry of about 1X solids which is pamped to the boiling tub house.

Bullding 108 - Poiling Tub fHousse

In the bodling tub house, the slurry from the drowning tub is pusped into one of fifty-six wood
tazks. The slurry is boiled for a specified time (60 hours for high grads nitrooottan and 30 hours for
pyrosotton) followsd by two § bour boilings, then two cold sater washes. Batween esch boiling or washing,
40% of the liguid is drawn off and replaced by fresh watar,

The mlurey is heated to bafling by live stesn which is adxitted to the tubs insids of & hollow
vertieal wood oylimder in the center. The boiling tubs are provided with two wood floars, the upper one
of which is perfarated so that liguid can flow into the space balow to be drawm off between washes and
bedlings without drawing off any of the nitrocotton,

Upmcmphnmo:unbomngpmuu,mmmu.nunmdmmmurmm‘ummh.. .
The slmrry is then puomped to the pulping houses

Bulldine 109 - Duloing Fouse
Inthap;lpinghauu.mdmynntmu-wmmmmmrmua&rmu-
ﬂﬁotormmrinzmofthsntor. mmmnmwﬂnmm-mmmu-wm
tub 20 fest in diameter and 16 feet high., Here the glurry can settle and bs further cancenirated if demlred.,
The slmTy ix neutrslized with soda ash in this tank.

In the wlp:!.ng.hnm, the ‘high grade nitrooction alurry is kept l.apnnh from tha pyrocotion

sluryy., There is cne Lins for cach grade, each Line having its imitlil dewaterer, two initial stuff tanks
and a sariss of Jordan engines. The water ocollacted from each Lina goss to separaie sxvealla,

from the initial stuff tank, the slurry goes to the first Jordan stuff tank. From this tark it is
fod through three Jordsn sngines in series, between sach of which it is further concentrated in dewaterers.
InthnJordm.ngi.mt.humtmmnnmmtuphypauingbam;setornx.dm.maﬁtut‘ ~
rotating blades which pass close to them. Bach englne comtains several sets of fixed axd rotating blades
through which the alurry passes in series,

" From tha last Jordan engine, the slmry runs to s slurry tank from which it 1s pumped to the
poachar tob house.

o5
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100 - 1

Building 112 ~ Poacher Tub Houze

Inﬂnpo-nh-rhxbhuuao,ﬂunnidrhinhilltﬂluntdmdinth.:-wttonﬁhﬂuhmh-dm:h‘
and the nitrecotton is boiled in an alkuline solution, The alumrry is then pumpsd to one of thirty-sight
voodnnpocohnrﬁxb--im_chmUfootind.im‘hrmdlﬂi'tut_inhight. Soda ash iz added in ths ratio
of one pound soda ash to 3,000 pounis of nitrocottan. In these tubs the slurry receives wme 4 hour bolling,
fallewsd by three 1 bour boflings, then eight ocld water washes. Again betwsen each boiling and weshing
mslmuM'uutmmm&mnqﬁnum. _

Upmthemphﬂmotthpouhing-pmuf,hﬂmﬁhmtbrmghauﬂtnpmgmm
and 1s pusped to the blending tubs, '

Bullding 113 = The Blepding Iub House

Each blanding tub house comtains four wood blending tubs 24 fest in dimmster and 20 fest high,
paintsd inside with a pretactive coat of chlorinated rubber paint. In thess tube, the slurriss are mixed
in the ratio of about 17,000 pounds of pyrocotton to 33,000 pounds of high grads nitrocoticn. The tubs
m‘oquippodﬂthngihtmhmﬂuhthormghhhlmdth.hudmiu. The final blend of slurry ia
allowed to settls in the tube and the 1iquid is decanted from tha tubs.

'Ibualmisthtnnnttonuntrimgnllrinprthsnithmtolmmmtor
appraximately 308, fhe wet nitrocotton is losded into nitrocelluloss cara and is sent %o the Fowder
Area {200) for further trsatment, .

The buildings mentioned are those in which the mein proosssing funoticns are carried on.. In
adiition to these buildings, there sare several aurilisry or supperting stTuctures. A faw of thase are:
Fitrocelluloss ires Tank Farm (102) (this inclulss facilitiss for ¥-83 storage, fming wulphuric acid
storegs, scid mixing, acid warming, Spent scid snd mived acid starage}, Spent acid filtars (106, nitro-
cellulose alurry tank (111), chilled water house {115), and ssvealls (120).
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02 - t

_Int.b.dnhydntinzpu'cuhuuunhrhmn‘clth-nitrmttmbymoflhmwm
press having an upper and lower head. mm-rhudurdsodmdﬁpmndsofcottm(drr“tght)h
Placed in the cylinders This boad is then lowersd and held by 3,000 pounis pressurs. The lower head is
then brought up and about 66 pounds of aloshol ie forced through the aix of catton. The alochol added at
the top head flovs dowmmrd through the comnressed aix of eotton, displaoing water shasd of it and flows
et through & sareen on the lowor bead, Firat wter, then wesk alochol, and then stroug alochol ere dis-
charged. Ih-proumnnthnlmrhudhthm!nnnu.dnniﬂnnuiningdmhnlhforudmttunul
ml:thadnai;!dmtpf:trmgamuhﬁmthmtm. Ihllnmmtofllooholwhiohnnin-h
deterxined by the solvent ratio ssteblished for the powdsr type involved.

Upcurumlﬁ-mthsprau,fanrotth-ﬁlﬂumuhsmplnmdinalhnlmorﬁdom
and sent to the mixing house.

Exildipe 208 - The ¥lxer fouze

Inf.h:i.nbuilding,th-nitromtmrro-thabhndmhouu-huhsrgudinllinr(kcahsp-r
charge}. mumhmmmnmummﬂmmmdmtqroturumm-mm
topraﬂﬂ-lnolnntorwmetprw(Gsiotb-rl.ndBS’dubnl). The ether snl alechal are
‘tharoughly wixed with the niirocotten snd & colloid results. Pipbenylauine is added to sil mizes as &
powdsr stabilizer and to preserve the niirogen content.

ﬁ.po-i-rinmmmfermul—ummrrmthsm;romuhmtmmdmmm
the breaking of all fiber lumps and the external ;mting of nll particles with solvent. Trom the macer-
atcu-,thnpa-d-rhaenttonprennimrybloc.k:l.ngpmu'hnmiti.lsub,ioc‘hdtnlpmumornhout
3,500 pounds, ﬂnnnlﬁngﬂo&nmmmmmhmmhlmmninglndmum.

In this builiing, tirws blocks of the cannon powder from the blocking pross are placed ead to
emd in s large bhoriscntal screening press. In front of the btlocks are three screens of 12, 24 and 40
mogh, respectively. The haad of the presa carriss e stesal plate in whichk thers are a seriss of emall
aacaronl haljss. AprusuanJ,OODpoundlpcr-quramulansdIithuhn.uml.nithnpmd-r
{5 forosd tough the screens and comes out in the fors of masereni. The purposs of this operetion 1s
t.oinnn;-umrcugh-iz:mgnrtheculln:hiunlremlofallluwpaun]luthﬂnmlofm
naterials. Ihanacu-miisdisohnrgadﬂuvughatuboboomnfh’nwrhiulhlmkingpmamknmnu
t.hntmlhlooldngpr-u. ‘lhanthecylindnrofthhprauuﬁﬂl,lpnumofBOCOmednuappud

end the resulting bleck alides down a chute to the finishing press or grainming press.

=

UMP000128



This press ia a large horisontal graining press which cerries dies in the hsad having sither
1, 5, 7, 10 or 19 holes. The nusber of hales wkilised depends upon the caliber of cannon powder to be
prodused. The powder is foroced through the die and comes out in long strings liks macarcnd, Each string
ﬁns into a slowly revoliring buckst on & trn tebls where it colls. In the case of the larger malti-
p-rfnntodpamior,thsstrlnpmoarrhddineﬂ.ytofbauuthrm:mhl&-

The buskets conteining the colls of powder in string forw, are taken to the cutter where the
strings are fed into a cutiing machine by hand. The cutting machine is 30 demigned that the feeding of
thultﬂnguuatgcmmtnuudtb-kninamgvurdatumhlwthltthlpovdwhmaﬂ
at the proper length. The resulting grans fall into a fiber container which is then dumped into the top
of a sclvent Tecovery ocard. mmratmmtunmu-wn'mm;pmhuv,mo
pemds of it zre in each car,

The solvent recovery process is carried on at the time the oar is being locaded in order to
minimize the loss of wapor. This process consists oft.h.md.roﬁlatim of air threugh the oar, Aiir
pasasesa through m copper asrofin air heater wnder foroed ¢irculation and is warmsd. This air enters
the top of the car through a duct ccnnestion and 1s foroed through end arcund the powder grains and
evapcrates solvent. The avaporated vapar, both alochol and ethar, then passes out through the sareened
bottom and through s duct commection at the bottom of the car. This air im saturated with alochsl and
othar vapor at.a high teapsraturs. The saturated air peasss throngh a brine cocled asrofin om‘:d.n-r
whare the solvent is condensed out ofﬂnnirunﬂlﬂndu paintrnf.ttn tenparature of the condensar
is reachsd. The comisnsed aclvent is pumped to recovery solvent storage tanks {215-Ak, BB, snd CC}
fron which it is powpsd to.the alochol rectification house (207). The air coming cut of the condsnser

ig sti11 ssturated with solwvent vapor at the dew point of the condenser. IL 1z reheated and recycled

th:vughtbo-ur.umuﬂuurin'i-"’,m:m is discontinued and the car 1s closed and

saaled and moved imnediately to the solvent recovery boilding.

Bullding 214 - Solvent Recovery Bullding
In this bullding the solvent which still remaina in the powler 1z removed and recaversd through
4 tompereture control process. Adr is first eirculsted through tha car at 30 degrees centigrade and is
incressed at the rata of 2 degrees o-ntd.gfndnpothonrmtilarat- of 55 degrees centigraie 1s reached,
¥hen thisa process has been complated, the temperature fs allowed to drop to 25 degrees centigrade before
cpening and discomesting the car. '
iftar the cars have been disconnmcted from the air ducts and removed from the Z14 Bulldinga,

they are sent to the unlosding and screaning house.
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| Inﬂnmlo&dinglndmminghmnmommrdlodmtolhydxudinmmtﬂhm
i end of the car. mwmmmmmumgwmudmnmwmﬁm.
hopper at the bottom of which is a water jet. Water 1s furnished from a jet pmp furnishing 200 gallons
g parn&mtemdthnpald.rgrad.nnmturoodupn&in:hpip-tothofudhnppar.mrthopodnrlm.
i ‘ mmrmmmnwmmhomhr'-m. The top screen Tetalns amy grain
aluahﬂthlohmknwnuchnhrsandﬂ{.pad-rarcmuctminilnhimdonthcmcdlm.

The slinkers and broken grains, snd chips whish pass through the sscond screen are retzrned to the sarsp
rewurk house and are agnin sent through the process, The good powdar passes from tha second screen to
t.hnprodmtiunhopp-rtro-'hinhit'isurrhdtothlutord.ryhuuuinlkinch]dpobynatru.lotnhr.

Bullding 219 - Water Dry Hows
In this bullding the powder is discharged into a wooden tank containing & false bottom and &
slidce gate. Approxizately 50,000 pounds of powler 1s introduced in the tank ani hot water is circulated
continaoualy through the tank amd cut the false screen bottom. The tempersturs af the water i kept at
55d-mumum-mth-mrhmm-dtomint.h.nt.-rarymhrrul.toa'dm. The

pin-poo-orthumnntomth-n-dnimﬁ;mtoﬂ.uparoantoflolnntloﬂintbcpwdu.

Atth-emlmm._gtthilproceu,th-nurhmmndmthppo-dnrhhoud.mmugm

which trensfers it to the comtrollad circulation drisr.

i -  Bullding 220 - Comtrolled Circylation Drier .
I:;ti::uwildingthoMﬂuudxmpodfmthaominmshoppurntthabotmof'ﬁohm

i3 & water jet which 1ifts the powder to a series of drying traye or racks, whers heated and filtered air
hpuudt!uvughﬂndrhrruhuntﬂthannistln'acmtqnthscamslo',at-hiehpointthndruwud
through the powder, Samples of the powisr are takan for Dolsturs analysis during this cperation end the
i -curmtdsgr-utdrynpuuobm.md.‘ano-d-ruhaldmth-‘chrhtluhu'traoklunﬁlsmplu

! are taksn and ballistic testa are made.

mmrnmmrmumwmmmm.

Here, bymhmlﬂringtutaandthrmghhhommryuthnds, the ballistical value of each batch ]

of powder is determined. Heoords are made of eash test made from samples taken from cars held on the
; - 'Ghrismrm'_mhaniﬂuﬁmlblending_afpo-dnrinfbnalendingrmrhbaudmtb-pmportim—
mgorbatch.-ainsmhl-nmrutupmdmeapmder of correct, unifory ballistic vzlus. for the use for

which it 1s intanded.
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_ Hmthnpo'd-rhhaul.dtunllm.hnhdbi.nbyldmm. From this bin 1t is dropped
mwooum-hmmath,.mhbnmiﬂng.mmuunhm“wmmt. From thase two
bins 1t is dropped to four smallsr bins. T4 1x then removed and transferred to tha top whers the process
1s again repeated until the varicus batches are thoroughly mized. Gensrally, nppx;udmhly 100,000 pouvis
ofoummpo-d-rhbhxdndtog-thsrhuhllmd
meuw,ithpmmplnuudltnlufwmnr]inndtoodhmnwbm
heve been previcusly air tested to be sure that they are tight. The powisr is then placed in sterege in
oos of the shippisg bhouses (Bu:mm)mmmmmmmuummrummn.m
dnte. ' J '
Ih-bnildinslmnuwmdmfbnnwbiehmmtiwhnttotm—mmprmu. There
s mlmdoflmmﬂm,ummh,lmmm, savealls, eto,, which would b too
K mmarous to atiempt to emmarate. A few of thnuh:oufnllwn ﬂcohnla:ddahutylphthh‘hm(zon,
solvent recovery car Washing a.nd.dninghmme (213), bax stormhouse (223}, air test house {224), sir rupture
tast is given box linings, dry ingredients storehoune {227}, for Ey50;, sto., sbipping houses (229), box
m;nirlhop(ZBZ),mdnﬂnghouu(ZBB), for olsaning seresns in screening p:nu-,yqnp-;u-ma
stencil house (255), DET service house (257), containing a micro-pulvariser to meke finely powdered DNT

for the sweetls barrels, dry ingredisnt starebouss (260) (igloo type), and shaker sisve transfer plat-
torms (262). ' ‘
. Tb._ulalnnpaincludsd-hclthcgtmul]mtafm'l','B'and'c'mm:.hutnﬁ.ng

Lines (100 and 200 Areas) and the *DY, "E" and "F* Lines, respoctively.

10~
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300 AFEA - AGID ARED
km;mllp;n-opﬂzhmidlmmmx!“‘hn‘.d,nindlﬂiltﬂ:‘dfﬂ'minth.nitmunlnn
irea, There are two aoid iress in the plant known &s the "A" and "BY Areas. Ths functions and equipmend
in these two ireas are identical wxcept that the produstivity of the ®i" ires is greatar and hence has
more waita of equipment. m;m:dum-d.utb.'t'm-minhnd-dfm'uuinthn"ﬂ,'n'md’c'
Lines srd the produstion of the B" ires is used in the *D¥, "K* and *F* Lines. The bulldings in a typisal

irea are treated belowt

" Bere askydrous liquid aswnia is recsived in tank cars (sash holding about 50,000 pounds) amt is
tranaferred to storage tanks. To facflitate the transfer, this building is equipped with en unloading
platforn with faoilities snabling the mloeding of two cars st & time. The transfer of liquid mscia
fronthohnkartothnltoﬂgitgnkliuumup]iuhndbynhiekmi&mmnorlhichmum
from the storage. tank and appliss pressurs to the tank car, rmmmuqmmw.m-
pips to the storage tank. ’

ltthhplantthnnmsuw:hltm‘gutanhintb-'l'lr.luﬂ6:lnth‘3'lm. Each tank
huuahmumwdmmwmmwmhhﬁowtwomm. A1l pipe
14nss into this building mre very heavily insulated.

mm-wmwmummnmmmpumummuuum
plant.

I.iqu:ldunmh.hfmﬂhanmiurwm_gumlmwm'ﬂymwm.
The vapariser is approximately 101 high and 4! in dlaneter and cantains & double cuil of 2% stesl pipe
through whick 150 pourd steam is passed to produce mufficient heat to veporise the amscula as it snters
the bottom of the waporiser tank. The gasecus ammeris then pasass through a series of soreens and Spence
mlu-anﬁulincitithaxygeninth-tonofoomcuadm. This pixed gas is then tranaferred to &
converter cospossd of two conlesl stainless steel secticas 24" high snd 10® in diameter at the hesd. In
this comverter, thare are 33 sets of 60 mesh screens made from pletimum containing 10f rhodims. In the
converter the axidation of ammonia cocurs and nitrous axide and water are produvoced.

nvlthilpnint,quit.minwlndpmouainurridminwhinbnhcrpumm,w'high
and 64% in diameter, are wiilissd. There are 6 absorption towera in the YA ammonis cxidaticn plant end
5 in the "B* plant, The resulting product of this process is 61 mitrie weid.

mmmmmumormmmmmtmmmumum.

13-
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@ |E! - lgm QEI ‘smxlﬂl
Hitrle Acld Copoentretlon
) Inaninrtooauuntnhiﬁk(50-60‘}n1tﬂc-nﬁtonhm’ﬁ95’ml‘bj,1thmmnr7tom
4 delydrating agant for removing tha water, The gmnersl procedure is to mix the diluted nitris scid with
a strong dshydrating agent and then distdll off the stroug nitrds acid. Substantislly all of tha water
remsins with the dehydreting agent.

In concentrating nitric aecid by the Tower and Cascads process, mirtures of weak nitris acid and
strong sulphurie acid, and mixtures of weak nitric and certain wesk acids, are used, Ihnumhhnd-din
dafinite propartions so that the Tesulting mix will meet certain predstersined specifications,

The ecompiste plant for conceatrsiing nitris acid iz compesed of the Towsr and Casceds unit
proper, equipment for preparing concemtrating mix from strong sulpimrie and wesk mitric, equipment foxr
condensing, ceoling and Teceiving the strong nitris, starage tenks, pups and pping for conoentrating
zix and residuel sulpimric and sn sbserption system for recovering axides of nitrogen.

The process produces (when cpermting with the regular concentrating mixture of 92% sulphurie
and 60% nitric acids) concentrated nitrino acid (95%), recovered weak nitrie {50 - 60%) and residmel
sulphuris acid (70 - T1%).

Sulpinig Acld Concentration
The conosntreticn of sulpburis acid -from 718 to 93.2% is ascomplished in this wnit. The

cununtratmmfodﬁmthnltaﬂg‘hnbofth-%mhlhddinxmhdmimlm(m)

from the nitric scid concentratars, The plant is squipped with three concentrators and tro coolers,

" Thase concemtrators can be opsrated batcle™ =, each cunountrn.tur operating separately or in eontimmous
serice flow in which the aoid will be concentrated as followa: In No. 1 from 71% to 78%, in Ko. 2
from 78% to B7.5%, and in Ho, 3 from 87.5% to 93.2%. '

nnphnthoquj.ppedtoupanhatamtodmxtput,o!SOOtmiofu&dpurdqihmmng'
a1l three ocnoentrutors, The entire area process is intendad to accomplish the evaparation of watar
contained in the weak acid, thus producing a ocancentirated acid as required,

The funotion of the acid mixing plant or Tank Farm is to prepare wizes of sulpborio and nitrie
acid for the nitric acid ocncentrsting plant end for the nitrocotion Area. Ths thres prineipal idnds of

mixnd acids sads arel

{ 1, Concemirating mixsd acid = mads by mixing 93% sulphurio acid with 61% nitric acid
from the ammonia oxidation plants

i " 2. Spent mired seid - mdnhyﬂﬂngGlSnit:’iomidlithSpen‘baﬁﬂumlﬁngfrmtha
manufacture of nitrecotton; and

3. Fortifyinxndx-dmid-nd.bynﬂxiag%initricuidfrm&-nitﬂauﬁm— I
centrators with 93% sulphurio seid, |

UMPO000133



The tanks in the Tank Farm are as followss

Shi@chrc-uiruntmh'hnnnwuélsnﬂ.ﬂemid;

Lhighchrmhmhnhwbanltnngohﬁiutrmmm;

2 ateel tanks for storsge of Spent mixed acid)

stes] tanks for storsgs of ooncentrating mixed acidy

ateel tanks for storuge of Spsnt acid from the 100 Areas

stes), tanks for storage of fuming. sulphurio acid from the Olewum Flautj

stosl tanks for storage of 938 sulphuris acid frow the sulphurio seid
concantratorss

ntaoltankstorltmg-ormkuitrinmﬁpmdmodhthnﬁnnmm
ccnoentratars) -

stesl tanks for storage of residual sulphurio acldj

stael tanks Imown s Spent scid wix soxls tanksi

lhelhnhhﬂuummﬁngnxl«htmhlm

3t.snhh:umutcru.ﬁiuglind-nuuulntmh.

(SR R ] NRONN

Phtwmhmmwnmm'l'mm'mm-nm There iz

also inciuded a flow chari of a typleal icid dres.
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400 AREA - POVER ARD WATZR SOPPLL
Nater Supply Svpten

Th-nurmpl:’u.ndfar-mtmh:rlngmdnnprohﬁmnthnﬁophnrmﬂmuiorhhob-‘
tained from twe different sourcas. ﬁltﬂhfihhhmtn-m-nt«rlintomf-dththnprodmn
mm:umurmmyhmmmmhabd@.ﬂsb;nkofth-mmnppi.nimmdtha
adjacent Spring lake, Water used rnrmuammmuohmnnummmmmuppi
Biver, Bofhtumlhldnhrmumdmyh-rimtath-p]m,ldi-hnuoflboutthrunml,
th?&ushuphdu'omhmdmdﬂpll. A

upaﬁmmmphmuu,mhrmwmh-wt,wnmaw-wwoz
the water to each of two reservoirs. Ihamnsmoirislooaudndﬁmnttoth-u'?mrxo\muhich
.-msth-u','s'm'c'um,mmomn.mnmna-djmnttom'a'Ponrﬁommuh
serves the "D, "!‘ and "F* Lines, . Eu:huurvdr.u divided into two sectionm of spproximtely equal siss,
ons for well water, the otbar far river water.

'n:-mnhrparﬁmorth.nnnurh,pu:p-dfmthn-nsmmtOnm'uin-’hinhomha
1t to the memufasturing Arees. Amotmnwnmmmmmmmmm.mmu
in the Fower Bousd. lutbrfurthtgrehotimhuhohhnfrﬂthﬂuﬂlnﬁrnmi:. The river

vatar,ullotamdmnt-r,upmpodintolj)'lu.nmdﬂnmotoﬂn-mmunmm.

404 - Proceps Wells ond Iyzot
The Hanney Wells oanﬁlt‘of-n ni.g!uro-d concreie calsson with o well thickness of 18 snd an in-
side dianater of 13, mmmmmnmmmmm.upmmmmzmmch.-mmo:
water bearing sand and gravel. Tasthu:‘inguvmmd.inadumorthmtrwﬂmmktodohmim
: thtrbmtofth&uhrhu:ﬂngntrah-mdthemtdemubh locations for the wells. Tep of the cosissous
P hanummwmduﬂ:mmnﬂ-&pmufw. Ihsotbsfhomilmvﬂlhu!mlmmdspﬂ:ot
nppra:i-toh'm_'.
nmmmmdmmﬂwmmmmw,manmmmmmm-
otporﬂn]nlth:wghthiohmpmjwfndhhmlennwmpipu. ﬂnupipum&’rmdhmhrudhan

'slntsinthnirullnthrmx;h'hic.hut-rnyﬂatintathapipomdt.hanmthrmahacontrolnlnnttmhod

tathopurt.hnhu.nh]:uﬂaomboﬂnuilm. Th.cqlhctor;d.p.gmprojoo‘hdmtfmthnuhamh
s distance varying from about 50' to almast 200°. Tbe mambar of alots in the callecter pipe is such as ta -
mmltinnnamafopgninglofmthuthmla‘ﬁnfthqmlo!ﬂnpiph The sise of the slots is de-

ummdﬁumuotmmmgrmioummwtmmwu-tbm.

_ wm.mopmu@ormjummmmpip-,mﬁmuﬁmmpmmmm
Mutuchdhhpiphnmvdwmmgdththonminhﬂnpip-. The result is that &

Mrofmmululoﬂ.mﬂbxmgipo. m:a.m-to'-rchmrthlllotlin-unhnmmr

that water is shle to enter freely through the alota.

L > - 7 |
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nm-yu.mnu.1mzdnmuqu§paum.mmng.umtyu:5,omm1m
p-r-dm:hat'ﬂ‘i'hudnnim@ﬂh.p.mtur. m-apmplwﬂlpc-p&!ncﬂ.ynuﬂnuhmhhu'
Interal pdpe lines which omunsct with the main 42°.1ine to the plant. The 24® lines leading from the
calgsens are Universal jeint cast iron for s distance of about 1,055' sxd 7957, respsctively. A section
of the latarsl line to Well Ko, 2, 1,812* Mhngthmomcﬂngthﬂm“rMJuMpipdtbtha'
nin,hmtracbdnfb-nmd-yigctmtimpipo. !‘rontbajmctiuofth-uhhnh,tbnu'm
1s constraoted of 5/8% Mﬂptﬁnﬂ:kmd&ﬂtl,@'wﬁlmﬂmmﬁmmtﬂ.

Rarney Wells Bo. 3 and 4 will each be squipped with twe £,000 gallonr per mimats pampe, 175!
bead and two 400 h.p. motars. These pumps will pamp fram the caisson inte 30* lock Juint reinforced con-
mum‘hhnhmmmhmm‘-mhumndu.%-mkaemtomumpﬁnmm
ﬂimnmulmummﬂmmhm-. mmumnumuu&awunsolxw
m“mwmqmwnmsmmm.wqu.mommm.tws'h-d.
muhr-mumdmmmmmmumu-mmummu

‘rhh.LZ'pip-nomstmohdor,aualphh;momddbyspﬂnlnmfmmm'.ith
a shell of gunite conarets. muﬂﬂ-nfthyipunmddthamnofmmlhmmh.
mapipmmmwmmnpmcmuwuahwmvu&m

ermoted far this purposs at Bosth 3t, Paul, Hrmasota.

434 - River Pusp Houre

The river water iz chtained from the Mississippi Eiver through a channel which was dredged frem
the benk of the river across Spring Lake to the bank of the bluff bardering the Wississippl valley. This
chamel is approcimtely 2,700' long, bes & Riniwmm depth of 12! below norml water elevation and Las 4
bottom width of 50%. The champel leads to & pump house which is a reinforved cousrele and tile struotwrs
baving overall dimensions of 63' by appracimately 73' and a beight of 45'.

ﬁnpu!phnuuﬂ.llbeoquippdﬂthﬁmhﬁdngaupnnityof?,mgﬂmwmm
at 415! head, riul,owmp.lohrcmpravidedruropoutingﬂupmps 'mantorupmpeddineu:
mtoswuinlnmuth-phntnn. This meln is constrected of the same pipe used for tha well

nt-rn.i.n,mptthntthoﬁrstiwﬂmhadingfrﬂtbumhﬂnq:mrthhhﬂhwutmﬁdd -

5/8% stesl pipe for s distance of 3804,

402 - Pagervelr Settling Pacina
The reservoirs at the pmtsiummmmﬁwmnnmmamm"xm'
and 240! x 242", respectively. The ¥3% Reparvoir has & capecity of 3,075,000 galicns for the well watar,
and 3,275,000 for the river water. The water from ssch yips lins, before eniering tha ressrvoir proper,
passes through the chamionl inlst house whers there is introduced a charge of Calgom which acts as a
stabilisar, This reservoir is a reinforoed concrete struature with & timber TOOL supported on timber posts.

s concrste structure bas a depth of 17'.

P, s T
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Conatrmted adjesent to cos end of the ®4% Eeserveir is a reinferusd consrete pomp house with
overall dimensions of 169" x 194 . On the well water side of the pusp house, there are 4 pamps, sach
with & capasity of 6,500 gallons per minute and sech oparated by & 350 h.p. moter. These four pumps
are the ones whish daliver the water to the process water meins, thimi:lndsfurhfhtmlpunpl.
mnnhrtwﬁnmhcﬁmhwmhyhomudnmpunplonchdthgup-nitvorl,mom
ptrlimtomdummhrdrimmotth-u-mpadty. mﬁmnﬁrhdoltnr-dbym-ntfm
6,50 gallon per mimrte pumps cparated by 350 h.p. motors, FProvision is made for one future puip. -

The *E* Raservoir bes a wall water capecity of 3,ooo,ooopum-mar1mvg{-r eapaaity of
3,200,000 gallons. m:mmdmﬁmm'x'mmmmtnnemmorm
pomr-tadthpidtylnﬂn-lll. The Toof is of timber consirustion simdlar to that in tha *A*
Reservelr. ]

nnpc-_phcuul.tthal']a'humiruofuinrm-d‘mhmdthnndinmhnsuth.
A" struoctare.

Process water is delivered by four 6,500 gallon per mimute punps with provisien fer two future
puaps. Fire protection water pump equipsnt is the sane os in the "i% Esservoir. The river water is
ddiurdbrﬁ“6,5wmlmp-rnmhpmﬁlinmtruttothnfmptnplaadmﬂn'ﬂhumir.

Thare is no provision mads for any future pumps for the river water,

413 = Filter Flant, Inluding Softenerg
it each of tha reserveirs, watsr for the boilers is taken off the well water aein in a 10" Iine
rhich leeds to the flash mixer tank, Here the water 1s mixed with chemicals in a 20'6" dismeter by 22'
high sanereie mixing chasber. The destention time in this tank 1z 20 mimutes. The water then flows to two
precipitater tanks, operating in yerallsl, Thase tanks are 42' in diameter by 22! high. The total deten-
" tion period in these. tanks is 176 mimgtes. Both the flash mizer and the precipitetar tanks are ccostructed

orgmit.m‘unlntﬂu‘ddﬂ:ﬂnmhandltoqlh-rl. Troa the precipitator tanks, the water flows
tbrotgh;bntt-ryor6tmdgnﬂtyﬂltcnintoﬂnc]mmllinfhntmmmmhupartof

the powsr bousa. The filtered water in the clearwell is given an scid treatment to reduce the pH valos

to appraximatsly 7.5. ﬂsnhrhﬂmnpmpodﬁ-mthaclnﬂdlwihﬁaryof6uﬁ.ﬂln for

ha:xﬂmun-rnlnndthmutoﬂnboﬂlu.

41-A and B - Driuking Water Supoly
Dﬂnﬂngnhrﬂ]lbocnpp]indﬁuhoduptculudslmbodhlu

A11-A = NeGarthy Well = This well is a 24* cased weil, 418! deepe Atth-pnuntth-,ﬁ-‘lll
isbeingus‘dulhnpurlrrmoflupplyftrdrlnkingntnra.ndiloqldpp‘dliﬂllmh.p.doap“ll
nnﬁmmum.tz,oqomprnmu. Water in puspsd to & 200,000 galion steal tank from wiich
1% 1s distributed to the temporury system by two booster purps. Ultimmtely, this tezporary system will b -
di.uaudadmdn.zoﬂh.p.mm;mﬂhmwmmunm:hhtbdmmnhrmﬂylﬂtﬂo
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411-B - Lagne Western Well - This well 1is elsc & 24" cased well, 386! deep, The well will be
equippod!ithlnrﬂmlt:rbimduptcllpunprlhdlt%@ﬂgﬂ]ﬂlmumﬁrmmw;m
h.p. motats I-mwbmmmmmmmummmm-pmﬂm.m !
buingmd-fcrturplnlnhrmmtb-mhlhbostmﬁmmmtdﬂulmui‘high
baving a capscity of 55,090 p.um. ¥hen ths elevated tank is full, swrplns water will be discharged
mu-mmunur.upmmtomamﬂnunﬁrmmormwa-umnun:.oo.;
ires. It is anticipated thet the puups on this well and the Molartiy well will be rm more or less ecn-
timously. Itmuwm,m,hmmmmtwmtpmmwwmw
from the 55,000 gulln storage tank.

mm-urmmmmmummmtmmmwmmmm
ing water in the idministration iree, 100 Areas, 200 Areas, 300 Arsas, axd 400 Areas, In Tisw of the fmct
that only a limited smowmnt of water is used for mamfssturing in the latter stages of the 200 ATess, this
drinking water system will be the only one run through those iress.

mnhhﬂ@dlmﬂMIhﬂimM'mfﬂﬂi‘rw, treatment and distribo-
tion aa outlined, This diagram is not o scals and is fntended to show the generel arrangement only.

40) - Fower Hovoe

mnmnummunémummmwl-amrwmunwl-a. Exch steanm

geperating wnit is practiocslly complete in itself, and by this srrangesent 1t will be possibls to operate

ona or more bollars in sither power house.
Fach steam generating mnit consists essentially of the following itesmsr )
a. Botler - One Comtmstion Enginesring Company's 4 drum bent weter tube boller with water
ml-d-nnsandntorammmhs..souarop@aﬂ:@pul@u:ppmd.ntol;rmpoundnprm
inch, 8&utaxpcm‘buruutl.50pmndnpersqmminchiul.b0°!‘. Ko supsrheaters are fuwrnished on

this installation. Capeadty of boller is 190,000 pounds of stean per hour with an aversge peak capacity
of 200,000 powrda of steam per hour, but anly for shortpeﬂ.t;dn. Fosd water tempamators is spprovisstely
20° 7, :

i . Mm-mmc«lmm”ﬁ,rnachﬂthionpuiwot appraximately sight
! " tons per hour. Tetsl cepeeity of pulverisers is 16 tons. The sctoal coel cenmmption at 150,000

‘ pound: por hour boiler capasity will be epprecimtely ten and ane-half tons per hour.
| : g. Pulverized Coal Burners - Four pulverised coal burners per bollar. Each pulverissr
supplies two burmers. Forosd draft (from air prebastsr) is supplied %o each burner through a wind

box surrovmding the burner nossis. Under normal operating comditions the boilsr lcad must be in
exoess of 35,000 pounis of steam per hour before pulverized ocl.lmnhufalynn.d. -

4. 011 Burners - Feur oil burner nostlse per bailer, These oil burner ncsxlss are
placed in the same loostion as the pulrerissd ocel burmers. OLL will be used for starting the
bollers prior to cubting in with pulverised ecel. Each nossls will bave the capacity to produoe

40,000 powxds of steam par houre In an emergensy, oil turners will produce 160,000 pounds of

stean per howr. Hnnbﬁdrfuroﬂnmbusﬂmhwpliodbythomﬂpdbmnuthnunud

H for the pulverised fusl bwrners.

*32a .
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2 Farosd and Induced Draft Fass - One Buffalo Forge forced draft fan with a cepsoity of
58,000 G.7.M. at 13 inches statle pressure, One Buoffalo Forge induoed draft fin with a capacity of
112,000 G.F.M. at six inches statio pressure, These :mséo_ao.omcud that they are driven by
& singls Westingheuse 365 h.p. stosm turbines

I mmm-u;cmummmmaummmlmm,nmboﬂnﬂm
gas cutlst, Boiler flue cases suter the prabester at spprarimtely 770° F. and leave at & texper
atire of approxisataly 400° F. Flua gases pass through the air prebeater to the intuced draft fun
vthiuhjnmrn,tmctbw-wtbwmmmmmmm'Ih-hmd
dratt fan foroes room air at sppracimately 80° F. to 100° P, through the varicus passes of the air
prehsatar whare it is heated to spproximetely 600° F. bafore being discharged to the burners {either
coal or oil). . 7

A11 fesd water for the hoflers Will be chemisally treated to eliminate iran, to lower the silica
content, and to reduce the water to zerc hardness., In adiition the fesd water will be pessed through do-
aarating water hesters where the dissolwvad Ma@hnmﬂﬁ‘mt& feed water. Coniirnous blow-
dowm of ‘the bollers (appraximately 10 per oent of the boilsr feed) will be required in order that the total
soluble solids in the boiler water will not axoeed 2,500 parte per milliom. The waste heat In the contln-
ucas blow-down will be utiliszed to prebsat the boilsr feed water.

Coal delivmred at the boiler plamts will be Illinois bituxinous, 3/4 inch sise, with average
hoat valuss of 11,300 to 12,000 BTU per pound as fired. After pulverixing, 70 per cemt of the coal will
pasa through a 200 meah screen.

An Allen-Sherman-Hoff System will be used for removing aches from the boilers. This symtem
enplny-ﬂmmntutarrnrm-uv&lnndc;mwymofthpuhaa.

Bdmrm'wmmm-@mm five stege centrifugal pumpa, driven by Westinghouse
110 h.p. steam turtines. Each powp will have a capacity of 625 G.P.M. at 1,450 feot bead which i the
oqui?ﬂmtnfwwlprmm.

1 drying period of approximately one to two weeks (with a wood fire} will be required for each
boliler after the brick satiing iz completa.

Thaprodichdporfmmnmcanhboﬂnrumﬂhndbyth‘coﬁnlﬁmmgﬁmﬂngwm

ap followsi
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8. Bollam

Eveparation, lbs./hr. 10G,000 160,000 190,000
Pressure at headsr outlst, lbe./sq. in. 450 450 450
Saturation steam itenperature, dsgrees?. - 460 160 460
Draft loas, boiler, “w.g. ’ 36 1.02 1.28
. Feadwater temperature entering boller, degrees F. 240 20 20
Total fuel, a5 fired, lbs./hr, 11,000 17,400 20,900
CO» at boller cutlet, per cent 13.2 14.4 14.5
Furnace tezperature, degreea F. 1,700 1,950 2,000
Combustion rate, 8T0/cu. f£%./hr, 10,100 14,500 19,100
Woight of gas through hester, lbe./hr. 135,000 203,000 244,000
Weight of air through beater, lbs./hr. 84,200 134,000 170,000
Temperature of gas entering heatar, dsgrees F. 630 e - T
Temperuture of gas lesving beatar, degroes F. 353 386 405
Texparature of air entaring heater, degrees ¥, 80 B0 g0
Tozparature of eir leaving heater, degrees T.. 545 585 615
Draft lcsa, gns side, “w.g. . .52 142 © 1.60
Draft loes, air side, "w.g. - <73 - 1.79 2,83
Overall efficiency, per ocemt 82,0 83.1 82,5
Mariwom air pressure drop through barnera and windbox ’ 2,80 3.50
Preasure loss through ducts - air L0 50
Pressure loss through ducts = gas «20 25
Gas tempersturs entering boller tubes, degrees F. : 1,860 1,950
Cas Temperature lsaving boiler tubes, degrees F. 7i0 TI0

b. Pulverizer:

{1} Air capecity of pulverizer exhsuater - 450 pounis of air per mimrte at 2008 of
pulveriser capacity. ]

(2} Adr tenperature required to pulverlze 16,000 pmunds per hour psr mdil of specifica~
tion coal with 13% moisture and 708 through 200 mesh = 5269 ¥,

{3) Fower coummptionof two mills at 190,000 pounds per hour evaporation (poter inpat) -
16.2 K., per ton based on 13% uoisture. ) ‘

(4) Per cent coal through 50 mesh scresn under above conditions - 99%.

(5) Stahle wintwm load carried on (a) two burners - 35,000 pounds per hour, (b) four
burners - 70,000 pounds per hnur..
Thore are plot plana of the "A" and "BY Areas attached which show the gemersl layout and soms details.

To facilitate following ths outline of the slsctric power distritution systes contained in the
paxt few peges (405-L, 405-8, 501-8 and 501-L) the sttached diagram has been prepared and is sttached.

The Horthern Statas Fowsr Company will install ewitching equipment at Hogers Lake Substation and
butld a 110 EV Line from Rogers laks to the Gopher Ordoance Works site at Gopher Ordnance Norks coordinates
= 11,900, 5880, onn apon inaids the Gophar Ordnance Works sits. it this podnt a meter house and metering
squipment will be instellsd. Ihe line will be four wire, star comnested, using F4/0 ACSR wire, suspension
type insulatars, with wood polss (gemerally 65' polss), B type comstruction, prevailing spans approximtely
500t

The du Pont Compeny will contimua the 110 KV Line froa tiis point to substation 405-A, lapping off
the same type of line to substation 405-B and & 110 KV Line to substation 405-C for the river and Ramey Well

pamping.

a25m
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- X Cogt?

The lines to 4054 and 4058 will be sixilar to Horthern States Power Companiy oonstrustin
wevept that £2/0 Gopparweld Copper will be used and prevailing span will be approximately 485'. Toe
1ine te 405-C will be the same except that ane-belf inch low resistivity galvanized irom wire will
haundrorrtheamﬂnnf.ur-.' '

.

4R5=3 = Purcheged Fower Substationg
1t substation 405-4 and 405-B, two. 12,500 KVA, three phase 110 KV/13.6 XV tranatarners will
be installed in parallel with air break switch, 600 anpsrecircuit breaker and lightning protection on
the 100 KV pids of transformers. The 13.8 IV eircults go into the Power Houss 401-4 and 4028 where
the conmirel is -1ouﬁd.. Pour 13.8 KV radisl feeders arranged with emergency tiss and sectlonaliring
gwitches go tos
- From [05~& = 401-A3
1. Subetations 501}, 501B-1 and 501G-1
2. Subetation 501F-1
3. Subststion 501E-1
4. ° Substaticn 501D-1
From 4G5-B1
1. Substaticns 50LA=2, 501B-2 and 501C-2
2. Substation 501¥-2
3. Substation 501E-2
L. Substetion 501D=2 and 501FLS (fence 1lighting switch) then to 50LFL~1, 501¥1~2
ard S0IFL-3 (fence ].Lghting)
These feedsrs are #2/0 UHD copper.
it substation 405-C thers are thres 3,333 KVA single phbase 115/6.9 XV transformers, delta
conneatad, with air break and 1ighting protection on the primary sids aod 600 ampsre 011 brealsrs on
the sscomdary feedars. The river and Remney pumps-are 6.9 KV fod from four feeders, Three 15 IV
6900/490 volt -transformers end one 69/115/230 volt trensformer aTe comected to the lires for in-

cidental power and light.

=2B=
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Substations 501kel, A-2, B-1, B-2, C-1 and C-2 bave three single phase 13.5 IV delta transformers
for powsr, with six fesders from sach, In 501B-1 and 50li-2, thres 1500 XVA, 13,8 KV delta to 2300 volt
delta comnected transformers have thres 230 volt power fosders and one 2300 volt lighting feeder,

Substation 501D-) and 501D-2 have thres 1500 KV 13.8/2.3 XV dalta oonnected trensformers
¥ith thres 2300 volt feedars for power, cue 2300 Volt feedsr for lighting, and one 2000 volt feeder for
ooplmt ourrent street lighting and fence lighting regulators. )

Subatations 501%-1 and 501I-2 have thres 1500 KVA, 13.8 IV/2,3 K¥ dalta sommected tranafurmars
with two 200 volt feeders for powsr. '

Substations 501F-1 and 501F¥-2 have t.tn_'ic 1500 ‘EVA, 13.8 EV/2,3 IV delta connected transformers
with three 2300 Yolt fesders for powsr and one 230 volt fesdsr for light., _

' YFrom seitch SOLFLS thres 13.8, single phase lines, go to substations 5017L-1, Fi-2 and Fi-3
each of which has - ooe 150 KVA, 13.8 XV/2.3 KV transformer, and two 30 KVA 6.6 ampsre: constant ourrent -
regulatofs for series fenos lighting. Ona 2300 volt feeder for guard tower lighting comes off the 2300
volt 1inss.

A1l 2200 volt lighting foedmmptfargmdtauumth:‘oph-o. nn-inghphnulighe-
ing trensformers are 2300/115/230 volt.

Lightning arrostorg.ere installed at sach transformar bank and ewery 1000 feat on the primary

The schemtio disgram cn the fallowing page 1llustrates the electrical distiribution syateam.

202 = Steam Lineg

Al;lt-nontinm;tillhagnmrntodinmorth-t-opaurhonul. Powsr Houme 401-4 will
furnish stesm required for heating and process parposes in the "AY, "B® and "C" Iines, the 300 irea and
tbaldninilt.ntdm.lnl;'th&ﬂl—BPomﬁmlnaim-nrvioofhe‘D', ®E¥ and *F* Lines, 900 Area and
the 300-B Area. ALl steam lines are overhead pipe lines and are covered with standard I pipe insulation
matarials., Thers will be a total ofl?,?mmtntof such linea.

The stean distributed to the mains will be kigh pressure steam. The mains distributing ateam
for precess purposes will carry 300 pounds per square inch and meins distributing steam for heating pur-
pouaﬂnurry.iSOpodndlp-rqnmimh.- Pressures will be reduced through the vse of pressure reduo—
tion valves at .nll buiidings whers required.

) 03 - Wa
411 water 1ines arw installed wderground., Thars are four different types of water lines.
These are fire witer linas, drinking water lines, raw water lines, snd process water lines, Vnnr- will
be a total of 419,000 1inesl feet of nnderground weter lines of all different sises.
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: ; 204 - Alx Lines

urlimamimhnedanrbdmdmuadtorth.dutribnt_imofdrtothl‘vlrlm.mnfao-- .
tmmmmmmm-mwmmmmmmmn. Thare
will be a total aof 97,800 linesl .feet of such linss.

, 503 = Sewer Linen
m-m-mwlumfammuumdmumhthplm. In genaral, sewers

fall 1n two categories = procsss and sanitary.
Sanitary pewsra srs all vitrafied tils, bell and spigot pipe. 411 eises of pipe will be used and
a total of 42,156 linssl foet will bs plased.
Pruoeumrlmtuthmtprtﬁmﬁdm.hnmwmp,m_&,ﬁkmmﬂ
oftihpdpoiﬂlbe.plnmd. mmmmhmmatmwwlnﬂmﬂm. Thooe
secticns are pressure trsated wood with laminated sides, bottem xnd top. The sectioma vary socording to
the load snticipated, m-uimmumﬁadmhhm'r'xa'mﬂthdnimh&sinshbuxw:&';

ll,]boumalfutofmmntmnkmﬂnhplm

506 « frige Liped
mu-ummmrwmmmrmrm. They are installed over besd and

’ are of vorying size; u,mmmt«mugunnu.mmf.
507 - Process Lires
i mnmmmmiwmmmmpnummmxmu; nmym
' snstalled overbead. The items carrisd incluls acids, other, alcohol, sclvent and stuff. Thers will be e
{ total of 259,940 linesl feet installed im the plant.
i 508 ~ Hydraulle Lines
- Thaaanmmmﬁcrgramdmdmwhighpmumnbrm. Preesures of 3,500 pounds per

i mmmmmpqummhmmned. moremnnuee.rrylsppoundapuaqmimh.

These lines supply bydranlic presgure for the eparation of hoista, presses and other operating equipment.,

Thamd]lbalfotalofﬂ,moumalfutormnhlim:.

509 -~ Pipe Supporta
mmrhandnmsmmppurtodmpuhstmmso:appmpﬂnudndm. Soms supports caxry

several difforent lines and are appropriately designed. Others carrying ooe or two lines only are, of course,
much lighter. A& total of 10,000 pips supports wmast be placed.

510 = Fire Projectlen
waurrurn.mmmumwummmmmmmqmn. For this !
pwpucthanmhol,d)ﬂgﬂlonpernimxte ahanpmrdpm:ﬁmml,@gnumprnﬂmh.

k capacity powsred by & 150 h.p. moter in the pump house at each reservoir. Distribution of water ia direct i
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500 AFEA - OUISIDE LINES (Consid)

Imfb.numhﬂﬁnl&,&ﬂgnﬂmolnnhdhnkM'highmthlmnhrofﬂ-l.mm‘inmn
supply at all times. Wlntﬂmpﬂmmmm.thﬂﬁnm:mt. A
tmlotﬂJhmmm'mt‘-.r Amorwwm5,ummu1:utnrmm

mmm-u_mmmmummmm. The dsgree of acidity sppears to be
an wknown quantity. Itnmmtitmlhmmmmmmumtrummumwm_
_l:l.ve-tmk -ad'ﬂlhu‘d-tcrimunzcﬁm on conorwts and stesl atrustures.

'&Hn'mhlﬂmmdmtdml_mﬂforvhiohwuimmth-ds-.Th.ml:rlqg;l.c.ul
dhpodtimhdnimgototho%nﬂlﬂmﬂmchmlmthmhtﬁnlhdnimmm. is & large
pmﬁimotmmﬁmmﬂmbplm:ﬂlhdnind&-un'q’,thormﬂimluthinmod
bmuwwwm‘mtmmnhtdofmuomdfut.

Ithp:q»udthstnmﬂldmhntﬂnnumirrﬂlbematodintbﬂumxﬂnutmrorﬂncih
undt.?:ntprocountcrn(plnlmtmrmﬂmolvud)tﬂlbahsldrcrapododotltluutmhm, This
w11l then be released through the soosss sharnel to the Vermillian River.

Inlnmsntﬂ.cimtmp-nityfarth.m-lﬂnn:th.rinr,pln-thnimuudﬂoiemhdhy

thaplmtm«umﬂ,:}tmfuuﬂmumhdumnndtﬁdmth.ﬂmn&ml,plamdrvplmml
hndnmwbuity,mmumnlmdguhinmmumﬁmlmorom,pm’ooatutrnohnu
againstmidmduﬂ.thaanuinthnmmdppimmmlnintommv.mnmmnrmuu.
The following §n a sumary of the work to be dens: ‘
4 - EXCAVATION — Total yardage imvolved 327,503 eublo yards:
{a} mmnmrmmmdmmmlwnmkmrmﬂmdamﬁmum
ﬂ:il'ukimlnﬁasﬂnomutimcfl%135 cubic yards of dirt.
(.h) Ano-uli:hnm.l. Immmwmﬁmﬂumofammmdsmﬁmnmmk
4o the Vermillion River, a distanos of approcimately 9,000%. Tha charmel arcaveted has s bottom
width varying from 18¢ tnm',dthddn’alopoc:thol. The awerage cut is appracimately 5.
The total yardsge of sxcavaticn imvelved totals 74,272 cuhic yurds.
(¢) Rivor Chamml. This work inclules the deepening, videning and straightaning of the existing
Vemﬂimkim@lmtbwdntofinmnaumofwwthnwlamlm
to the Misaisaippl River for a distancs of 12.7 miles. Thin includes the excavation of 129,096
cuble ynrda, mam;mmmmumemﬁmcudmpngmm.mdmmt,
dredging as required. 7
B ~ EIGHNAY BRTDGES
Thare are thres higmay bridges which had to be Teconstructed in order that the cross secticn eres
armapempgnmb;mmuentwmmmmmmw.mwmmwadmumozm-

waste from the plant.
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500 AREA - OUISIDE LDNES (Cemttd)

(a) New bridge on State Highway No, 52 = Grdimrily the wmll water oowrse which vas

. ewwmlwumofbmu'mmwlmllm
crete culvert. The oulvert sould not be eccnowioally enlarged so 1t was decided
j;hgt;nnhrmptou]db-cmnwbdtomgmtit. The pew bridge consiructed
u..ummmu'wmmmm&uvmm. The cost
ofcmofmm,mmimnhmlmm,mﬁ,mm. '

(b) nmmmummn.u-mnmmm.mmmm-
mmuummmmmmmnmmmamm
was required. Lsinglnmmﬂthninfomdmhdukmpp@hdon
ireated wood piling was constructed at a cost of &i,331,00.

)] arﬁg-atth.vm;g-ofmn-nthnpomtn-hmmmdpmmm,
drainage facilities for the existing water course had never besn sufficlent. Te 7
mrwmm'm,.mmrmamwmm
piling was censtrusted. The wood deck 4s to be trested with a bitusinous weering
mirface. Cost figures on tha construction of this structure are not svailable.

¢ ~ FARM BRIDGES

{a) mmm.fmuunmuhth-umm,itwhmmnhm
two bridge structures as fara crossings. Mhmp‘sdbmtythtﬂ:rmgh‘
Wmmmﬁm,mmwvmhmmmwthlmrﬁnm
which is propesed to enable access to Hubert Gores property may be eliminated, At this
timn, o definite ntatepent in this respect 1s impossibls.

The kridge to be piasced to facilitate scossp to Jacch Hinlker's property bas not
as yot boen dafinitely designed. o1l conditions and the existances of bed rock at o
mclmsm depth of 5' seen. o prexibit the use of & structure supported upen wood
piiingbont-. In the event that & structure bas to be bullt, 1t will undoubiedly be
cmpmdofpdnﬂcmstrmhdof'oodcrlhhingﬁﬂoddﬂirouk. Fegotiations are
himmﬂdmmwmotlummth-ouﬂmumofw
br:dg-m.dnﬂnna;uu-ntofunmumrhidaﬁnuumnﬁpo-nm.

D - DROP STRUCTUEES A ‘ 7

(a) Tommmmlmmm,ithubunduﬁmmtht
sultable shrustures be provided to reduce the velsalty of the streamis flow by taking
care of the drop in elevatiocn at two differsnt points. 1Two sixuctures are, tb-i‘rm,
being constructed at Stations 14 £ 00 and 69 7 00. These structures will be construoted
of tizber and appropriate rock riprsp. Due to the anticipated moid ocotent of the
river flow, stesl bolts and cther materials ordinariiy used in timber censtruciien

canmot be utilised. All the timber will, therefors, be hald by the use of wood dowsla,
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500 ARRA - OUISITE LINES (Cont'd)

Mrmmeoumﬁmdﬁ@mmmmmspplmm,mnum-
the Verzillion Hiver emptied into Vermillion Slough end flowed either north or south
into tha ¥issisalppi ss water levels permitted. TWhan the dam in the Missiesippl
River was oocustructed below the Village of Hastings, a cloaing dom scroes Vtzﬂi:lim
Slough was constructed north of the point st which the Vermillion River ewptisd inte
&m@,ﬁmwwmmmémmmunnmmnnmmmm
into the Mississippl River via the Vermillion Slough et a point balow Dam No. 3.
Mum'mm«-,mmmnmmmv-mnmnhumumm
entire length of the Elough and would presumably ll.ttrin.l.l:r affect vegetation and
the wtility of lsnds sdfoining the Blough. Flans, thersfors, call for the Tesoval
of the closing dam eriginally constructed north of the discharge of tbe Versillice

" River, and comstruction of a sindlsr dam south of the discharge point of the V-r;

(v)

militon REiver. This will insure the discharge of the scid water directly into the
H:.uiuipp!.lﬂnrt.hrcughthnutﬂiutimofbut;nhm stretch of the Slough. The
constructian of this new cloaing dam will reverse the dirsction of flow of the dis-
charge of the Termillion River.

Batween the mew closing dam and the Kispisaippl River channel, Lake Issbel dis-
chargss into the Slough. To prevent the infiliration of the sold watar into this
hh.itlﬂlb.mmnrythatamilearhhﬂlhdduhammdmtho
discharge of the lake, This work, being quite removed from the project area, would
require the transportation of a considerable amcunt of equipment soms distance; 1t
wauldﬂnnquinagreatdadorcmintnmporﬁng-nmdnhmls. It has,
therefora, been decided that a bid solicitation w1l be made for the wark and that
1t will be accomplisbed as & subcontrsct.

Datantion Reserveir Dam = Present plans call for ths neutralization of the process
dipoharge from the plant to a point whers 1t will appromch 100% theoreticsl neutrsiisa-
tion. Apparently, there is some diffsrence of opinion as to whether or not this degres
of neutralization can be effscted, 4 detenticm reservoir is, therefare, proposed on
the site whers process runoff will be retained for. & period of 18 hours and then -
graduslly releassd. A szall dam will be required in the water course in the south-
east corner of the profect property. According to present p]m, this dam will be

of simple mﬂmdthmmlpillwmﬂfioimmthﬁun for ths
automatio Teleass of water in direst proportion to that water taken in., There will
mohmm.gahmmmwmmmﬁmmmnmmh

completely drained if required.
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F - RIFRAP AKD CHANNEL FRQTECTION .

{a) Dmtotb.midumhntofth-rmftmth-plant,a]laxintingltructm‘l,.dmp
smmmm,momemm.tmmmmlu,mm,mu,
miat be sdequataly protected. It is proposed that this protection be provided by the
placing of riprap rock baving acf{d resisting qualities.  Soms tests have.besan rm on
Dresser Junotion reck and gramite frow Jasper, Minnescta, snd Dulumth, limesota.
mm,maz-mmmmmmmmwormm,
quantitiss for the work to be dons is undervay. In sddition to the riprap work, it
i1l be pecessary to apply soms acid resisting Mastic material to existing concrete
bridge abutments, et. '

G - FENGING (7 RIOHT OF WAY BOUEDARIES

{a) The ontire right of way boundary will be fonoed and the total amowmt of fenodng in=
volved will bs spproximstely 27 milsa. Ais tha larger portion of the right of way
passes through farm and pastre lands, it will be necesoaxy to erect fenos af o
nature suttabls to exolude all livestock from the right of way. The farmers occupying
wmutmhmbeanmnltod-udhumrupmdhln, fancing conferming -to
thair requiremsnts will be srected.

Thare is & small scals disgrem atteched dhowing the genersl layout of the werk cm the

Vormillicn Biver. Ths losationsef the varirus structwres and items of work are indicated.
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£0Q AREM - GEWERAZ, FACTLITIES
‘ -Baﬂ.rmd trackage within the plant site 1s of two different types - heavy rail tracksge and light
rail trsciage. '
- Heavy Rail Trackage - In this typs of trackage the mintmm weight rail used is 75 pownds. This
truckage is primarily for the fasilitating of the receipt and distributlon of raterials, equipment and
suppliss necessary for contruction and opsraticn, Becsipts go to the clussification yard and are dis-
tributed from there. Ths truckege ocemests with the Chicago, Wilwaukes, St, Fanl and Pacific and the
L Rook Taland Railroads oo the west boundary, and with the Chicsgo, Grest Western Failroad oo the eash.
N There are tenty-six miles of trackage of this type. C

Light Bail Trackage - In this typs of trackege the minimm weight reil used 1s 40 pounds. This
trackage is intended far use in distributing suppliss throughout the plant from the classiffosticn yard,
and to facilitate the memifscturing proosss by transporting the materials in prosess from ooe building or

Ares to another, Thare are fifty ailss of this to ba comstruoted.

£03 - Boade wnd Walks
Roads on tha Area fall in coe of two categuries, They are either patrel roads or servios roads re-
quired for the facilitating of manufscturing operaticos. Thare are 62.6 miles of rosd on the Aresa incluoling
patrol roads and service roeds, 111 sre ctushed rock roads composed of & 5" bass course of large sised

{23* maximm) crushed rock topped with a layer of 2% of fina crushed rock {3/4" raxrimom). In wost cases cal-
cimm chlorids has besn used to sssist in compaction and to minirmise dust conditions, Water has a2s0 besa

- used for eompaction and bond.

Therw will be 2.5 miles of cocorets road or whesiing walk in the 200 Areas. This roed or walk wvill
be B' and 12¢ in width and is to facilitais tmnspurt&tlm of the prooess matsrisls.

There is attached a small scals zmp showing the road layout within the manufactmring irea.

The patrol roads extend entirely arowsd the mamufecturing erea fence end tha entire length of the
ﬂnrpipoumrigktoft'q. .

¥ith the exception of the walks in the Administretion Ares, all walks are crusbed stone. There 1s

mutﬁgmutothmtotnnﬂuch‘ﬂlb- mquiredh\xtitisnotantieipatodthltthu:-tillb-

any large amount, bowever,
.

In ths adninistrstion ires, conorete walks were deemed necessary where continnous travel of peraonnel
between oulldings 1s necessary, Eightlundred and fifty lineal fest of 6" walk and 275 lineal feet of 107 I'alk
ware placed.

605 - Fencem
Fonoing in the Area proper is of two types., The fence around ths cutsids purimeter of the boundary

comsists of Wood posts 16! on centers, sarrying two strands of ‘#9 barbed wirn, Seventesn milea are required.
The fence around the manufasturing Area consists of wood posts 15' center to osnter, carrying 9

atrands of #9 barbed wire, Eleven miles will bs required,
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- c Cont!

ilong the Vermillion River right of way, ths type of fencing varies, A11 will be carried on toed
posts and thare will be a total of 27 miles of fenoing of 811 types imvolved. The type of fencing will be
determined by the mdjoining farmer's nseds. -

it the river water supply sstup, it is anticipated that approximately 40,000 lineal feet of chaln
mktomhgmﬂnlpolhtmm-mmmmm“rmwmthtournmmylcul. (hese

materizls were sacursd through transfer.)

610 = Sowage Punping Jtatlog
nhﬁmmmm«qmmt—,um:mduutnma_muwmumm .

fron the "D¥, SE% and *F" Lines by gravity to the sevage trestxent plant which is located west of the "if,

"DY and "C* [ddes. Rathar than install a treatment plent for this sewage, & pomping plant was installed to
force the sewage to the treatment plant. Ih-puqﬁ.ngplmtuoa-pocdotlnh.tu-oduonmhuuu'

I.De 245" below g:mmd level, Appruximately cne-third of this-is wet wall where the sewage 1s recelved and

from which it is pusped. Th.n-indnrntth.'cuhmmhommmcmmm,smmlm

per mitmute eapacity, and powerwd by & F hop. noter. .

612 = Sewaze Acid Feutrslization Flants
There ars two such plants on tha irea, ‘!h.pln.ntlmidontialmdmmphudthntmmu

_tomutrl]iuth.mmoﬁfrolth.‘.ﬂ,'B'md'c'l.innudth-wolxtn,andﬂncthorutaontho
oLl from the "D¥, ®E® and *F* Lines and the 300-B Ares. '

The plant provides for delivery in carlosd lots of pulverised limsstone. This stcne is elsvatad
by a bucket conveyor and screw conveyor to a conerets silo, This silo is 20% I.D. and'49'7" high and is nede
by covering a sclld wood fraoe with yunite concrets in which approprints reinfercing bas beon placed. Therw
is & storsge capecity for 450 tons of limeatone. Tha bottom of the silo is pitched to the center where lims-
stomhdimhargodthrough&sliﬂnptntulaoontrolladroedor,thinhfoedlpomrdltmtonaullhapper

over an finfecfor. Bn'ntoriumtroquithraughﬂ:ninjoctormdltthopuantofmpmuunthlm

powder is mixzed with it, ﬁnn:ulﬁngﬂxtmpunnthmughmngiﬁtarnmlth}iualmrhnmh

; introduced inte the mcid runoff water in the trunk sewer.
Just befers ibe process trunk sewer reaches the detention bssin, a pH recordsr station ia instalied
Ihsnamplcupmpodrruﬂnlmruﬂthrwghu;ﬂmrd-r. This station acta as a basis of control

" over the spount of limewtone introdused in the neutralisatien plant.

613 - Perzapent Parklug Aress
To facilitate pazilng of private automotive equipment belonging to opersiing employwes, & totel of

493,722 square yards of parking sresshave been created, Thess parking areas are surfzced with a layer of

appracizstely 6° of ocoarse orusbed rock (23" maximm) ocversd with a layor of 2% of fime crushed rvosk (3/4"

maximum). The areas are located sdjucent to the gatehouse and clock area servising the A", *B* and "C*
Lines, and gatehouse and 6lock area servioing the "D*, ®E® and F* Lines, and a‘t the main office in the

Mministration Ares.
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600 - td

614 = Gy 8

Atnmummmmmmrmmmmmuu,mnunm

sonstrnoted wooden guard towerss Thonhnrsa.ﬂll.'hi@:tnlﬂnoroflmllinclumﬂ&':ﬂ&'.

E&nhinalomhoqnippoddthm-hﬂtﬂchnlhr:ndhemphhlyincludhyglulm.. Acoess to

th-jmlumugaimdﬂ:wu@mofnurinofztdn mtapor.uhtm,thercu-mudll,ow

uttumhnghtthichmbodinnhdnpordmlndintec-phhcjnh ‘nnrumBOrunhm

within the memfacturing area propsrs. Mi-ommhtmrmtapofth.mmmw(wlmgm)

mm:mhfmumhmmwpotthlmmntuchmyldl (404)« It is anticipated
tmtmdllnlmhmnfthum“mthmmﬂnabunth-onunriwruhrmpplymmt.

£15 = Fenco Lighting
At intervels of 125° Mtbfomlmmmm-mtm area, appropriata lights
have bean installed. m»ugjttlmI)Onttluahandmmhddfhmuhhnﬂnmﬂm;}?

pols, Thers are 10.8 miiss of fenos lighting circuit.

617 - Sewsge Treatment Flaut
mjplmtudodgnd'wm-.fumwmtottbmihﬂmn@mth.mrtlehnngo
houoes, officea, shops, etc., in the sammfacturing ares. It iz anticipated that T,500 suployess will fre—

quent the ares sarved.
Sm.guhnmivadinthtp]mtkuununrmtunthraughabumtoawtinllrrﬂwﬁich

itinptmpod,maghlmmmw,wtm“twngmkbythmesoogﬂlmprmmsungnw
operated by 5 h.p. motsrs. ﬁ-chhd.mtingchuberiasmllandmmamhuamofmwclz
bymuf:uﬁ—urtmﬁunmtmchlnﬂmtur. ‘meamgaenturatheuotﬂingmksrmthsnhlm
imtlngchaﬂ:urmrsmllwair. 'ﬂmsettungtmkucmmtaandizdiddadintommumomm'
i long and 8' wide. Muoﬂmumwdﬁ_umﬁltmmm(eﬁlnla&dnm-m

typs) driven by a % b.p. eleciric motare
afmmummdmmmmdmmmum”-mmuumwu
trmkamr. mnumth-rnirutmghﬂyhigherthunthn ffulantnirmrihinhgx‘mudim:gud

. toammtﬂ.p. nnﬂ.:ﬂpthinhutu.lmtmth-bottmofthutﬂingtsnknwapouedbythﬂﬂp
comow'm;mnmm-mmuupmdtomprmrydisuummwaaumgompom-.d
by a 1 h.p. motor. The primery digestion tank is 24 I.D. and 17! decp and is equipped with pipe eolls for
circulating hot water for heating the sladgs to accelarats bacterial acticn, There is an overflow between the
primryandaeemdmdigadtimmu(30'I.D.xl?’)andmwingstmhntandmlmalulgemhdrdmd
tothnsecomhrytanktonlixitndlovsl. Theah:dgenotomumdintlmwimtgnkinptmpodtothnm-

darrdigeatimmkfur_holﬂjngduringperiodsmﬁnaluigadryingbeds can not be used.
Under ordinary circmstances, pludge not congmmed by bacterial action is puaped dirsctly to the alixige

drying beds. Theremﬂvnbsdnomutnactadnr—uminndgrcmlvithtﬂnuniudninl. The overxll dimensions

of the drying beds are 165' long and 60! wide.
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mihpmhimdﬁthinarumuinumudmthmmm, facilities provided for admine
i :"_' 1strative and maintenance purposes, Dos to their fonstlons, the urimh:ildjngs are scattered throughout "
thnmmlumﬁnntnringmormlmhdhtbeuwimmmﬂuﬁmuu.

mr-dﬂhﬁngbﬁﬁlmhthmm-mummmhwhmpplindtithlmfﬁo—

ient mmber of four mein types to anable efficient cperationg. The four main types are 704 = Supsrvisors'
Offices, 706 = Laboretoriss, 707 - Change Houses, and 722 - irea Shops.

rari;hsmtpure, the 704 Buildings, or supervisora' offlces, are for ths purpose of housing
clerical parscansl required for the compllaticn of records, statistics, etc. Each cde of the verious mmu-

festuring stages 1a supplisd with sufficisnt Change louses o care for all manufacturing perscnpel co &
three-shift beais. These houses ccntain lockers for sach suployse, ahower and bath facilities, and crdinary
to1let facilities. Fach mamufacturing stege is aleo provided with an arva shop.. This shop 1z squipped to .
make minor repairs on the manufacturing equipment utilised in the stage. Major repeirs are nocomplished in
the service arsa. ’

In additicn to the four main iypes of facilitating buildings, there are, at strategical pointa,
fire headquarters, medicel bufldings, launirias, and camfort-stationa.

Tha Servics Area contains a building compiement sufficiant to provide for the ascomplistment’of all
service end-meintenance fimetions., In this Areq, there are gensral storage facilities, car repair shops,

sdm@mpﬂwtmmufm-moqdpant. Theninn}so:ca-himdahnﬁwhichha
building 540 lmgmdSO'ddneuntniuirglhopt,wmmu for all crafts, This includes blacksmith shop,

- pipe shop, millwright shop, carpenter shop, etc.
In the mainm adwinistration sree, bulldings are pravidadfgra]ladniniatmtivnmdeontmlhmcﬂm.

Forﬂnmatpartthnﬂmortbnbuﬂdingzinwlwdm selfexplanatory,

The fallowing tabulation shows the towber of administrative and facilitating buildings which are

located within each areas

100_Aress
{ 4 = 704 Superviscra' Office
| 2 = 706 Cotton Drying Laboratory
! . 8 - 707 Change Honses
% - 4 = 722 Ares Shops

=8 ' ] .

5 = 707 Change Houses . !
2 = 713 Geparel Store House i
1 - 714 Materdial Shed :
2 = T15 011 and Paint Storage
2 - 716 Car Wash and Repair Shope
: 2 = 717 Combined Shops and Sand Blastsra House
i 1 - 718 Locomotive Houss and Sand Dryer Bouss
2 « 722 Area Paint Shop and Riggers' Shop
3 = 725 Parking Garage -

1 = 726 Acetylens Storage

4 = 729 Spen Machinery Storage
1 - 731 Salvege Building

1 - 733 Service Houes

1 - 742 Luaber Storage House
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1l = 704 Supervisors' Offices

2 = 706 Laboratories

18 - 707 Change Houses

1 = 709 Fire Headquarters

1 - 721 Inspectors! Office

6 - T22 irea Shops and Checking Stations
1 - 727 Coafort Stations

1 = 731 Salwvage Bullding

704 Sefety and Fire Inspeotora? Office
4cid irea Laboratory and Supsrviscrs' Offlices
Change Bouses . .

3 - 707 Change Houses

1 = 703 Fire Headquarters : -
2 = 719 Uedical Baildings

1 - 722 iroa Shops

1 « 723 Lauvndry

. 1
1 = 707 Changs House
1 = 722 Area Shop

s
3 - 701 Gate Houses and Clock illays
1 ~ 702 Commmieatiens Bullding
1 = 703 Main Office
. 1 = 705 Employment and Bxamination Bullding
. 1 = 707 Change House . :
‘1 - 708 Cafeteria .
1 = 720 Guard Besdquarters
1 - 728 Staff Car Garage
1 - 730 Garage for Guard Highways

Also inelnded in the 700 Area are commmication Immﬁasmﬂmunﬁu. e plant 4is serviosd
by & complete telephons system which has been comstiucted and which will be operated and maintained by the
Hortiwestern Bell Telephone Company.

Constraction of this system was sccomplished as per the egreement between the Chief Signal Officer
and the warious telsphome companies as pertaining to oomsumication syatems on temporary war projocts. The
responsibdlity for sush ommstruction work is dalegated by the Chief Signsl Ufficer to the Signal Officer of
tha Service Command involved who, in twrn, delegates the responsibility to a Signal Officer on the partlonlar
post ar project. Ceptain F. E. Mullan hu.boan designated as Signal Officar for this project.

111 telsphcns servics required at tbe plant bas been procured from the Horthwsstern Bell Telsphone
Compary on & rextsl basis, Thia syztem is composed of an 8 position mgltiple mamuzl switchboard systes,
providing for 800 1ines end & guard reperting msaneto switchboard system. Flans for ths goneral plsn were
prepared by the du Font Engineering Divieion in Wilmington and received the approval of the Eilmington District
Office of the Army Enginesrs. Subsequent to approvel by higher authority, the plans were turned over to the
telephons company which provided working details and which sccomplished the actual eonstruction work, There

uatma;mn-uymnorunmm-mmummgmmd.
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00 ARFA - QRGANIC AREL

lhnnthoplmtmuriguﬂhpropoud,t.bnphmiml:dodthncomtructlmotrmﬂithlmrm
manufacturs of satarials required in the produstion of diphenylamine. Sinnlthluriginl.:l.oonlimtim,th-
pmpmadphnhuhmmndaduﬂmﬂimnquhd!uth-mfmﬁmdthhpmdmtﬂnhmtath
plant via tank car. mhdjﬂnglmth%omlvhinhtmﬂﬂhmuirdforthpm&uctimofmﬂimhna
been discontinued. thoobj-ei"- of the gperation is to produce D.P.A. which is used as a stabilizer to prevent
deterioration in smaknless powder.

cnﬂ.-'D.P..l.utmmdbylptmhdnernnﬂiminth-pmmctmimchlnrm-mdtm
chlarids as catalysts. e reastion is earrisd out in an autoclave equipped with a reflux colwmn and is
cmt:n]ldtolﬁﬂpomﬁlpnsmroraperlodo!uhmm Duringthporiod,br—prodmt:nminhgim
off and tends to callsect in the upper section of the reflux calumn. To prevent reaction equilibrimm, this
amminucmt:!mmly relessed by a temparature controlled valvs, The relessed armonia is then stripped
of entrmined aniline and impurities and colleoted £n water tanks known as absorbars.

Atthaouiofuhmmﬂmpenodaoummrhdmmmmwm. “thig aniline
1ammjhﬁmnuthbpa£thtﬂﬂmcolm,wtﬂamedldmthlnmmﬂimsmﬁnk
for recharging the sutoclaves.

The remsindsr of the autoslave charge, which consists of ornie D.F.i. and aniline, is then ‘processed

thrcmghaperhdeolmmntimingltin. Intusprmu,wﬂadmxmd-rmm,th-minpupouu

produce refinad D.P.i. for graining. uilimmmmdmmmtmnﬁmhuﬂh&tothQMw
cood. After the refined D.P.L. leaves the still, it is grained or crystallised in a bateh type graining

kotﬂslndth-npachadinbamlararamuﬂmtxmm. |

Thnfaﬂwimhzﬂdingauﬂaqui;nentmmqﬁhﬁtorthﬁpmmuo«uimd. -

ﬂﬁsbu:lld.ingi.shhmbﬂmmqum:msmruﬂnmlmdmﬂrnﬂmdnmm.

Frmthmspat,th--mjlimﬂnhpmpdhthudmmm-.

Bullding 909 = Anlline SNOTEER
Thislmtﬂlbocmpocodortmhnrimtalmﬂjmawum,windh.-ntnrand:;ﬁ‘ :

long, sach baving a capacity of 17,700 gallons. 48 & safety and protective medsurs, tanks will be installed

in dikns; thuyrﬂlbeaquippdd&mshl!mrpwpuﬂtﬂlhosmnhuhd.

llnﬂj.mstaﬂg.hnk—ﬂ'zzo' heoriscntal w/ ecals. tank charging pompe

ln:tnclmchnrm:;u.hmk 41 x 76" vertionl steel w/2 mutealave charging pump.

1 Receversd aniline storsge tank = &' x 12' horisaital stesl.
1 Barrel storage blm 712% x 3t x 219" steel, slsan beatad .

-3
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900 AREA - CROAMIC AREA (GONT'D)

Bullding 911 = D.Puks Autocisve Fouge
In this wilding proviaion for tha installation of 12 autoclaves will be made. Cnly 10 autoclaves
ti.ubommldmﬂmmnwﬁmﬁmnqﬂnlit,zmmmhumuw. The structure
will be steel framing with corrugated asbestos siding end roofed with brick fire walls and steel barricades,

The squipment in this building will be as followss

0 1 Aniline catch tank, 4' x 107 horisoutal, steel
h 2 inmonda porubbers, 4f x 10" horisontal, steel
3 immonis absorbers, 8' x 20* horisontal, steel

Bullding 913 = D.F.d. Vecugs SUILL fouse
In this butlding, there will be two D.P.A. vacmm stills and two graining kottles. In addition to
X thase itess, the following equipment will b requireds.

1 Crude D.P.A. storage 8! x 20% scals and condenser

1 emsrgency D.P.h. recelving tack 8' x 01

1 crude D.P.A. pmp

i 2 inilins water tanks, 4' x 4' boriszontal, stesl

2 Hacovery eniline tanks, 4' x 10' horisontal, steel

2 Haxite sniline tanks with coils

2 Refinsd D.P.h. tanks with cailas .

1 Caustic Tank, 2 compartments sach, 4'5=3/4" x 4' x 4
2 Vacum systems, 2 stage and singls atsge

1 Separating tank, 6! x €' vertical stsel

1 Topping still reflux calwm and condsaser

1 Topping still powp "
2 (11 system expansion tanka

1 Topping still vacmm system - 2 atage

! 1 Scrap D.P.i. tank, 4'6" x 3' vertical steal

i 1 Caustie feed tank :

i 1 Scale

1 Lemenade cocler

Bwllding 9li-A - Q1L Superbeator House
‘ Thnoqui;-nntinﬂxisWﬁgﬂﬂmsiﬁofhoﬁuﬂﬂsbaorhnmhhﬂthﬁmypmp,
' axpannmunks,woﬁuloﬂpmp-,lmnlontank,mdlciroul;td.ngmﬂmkmpit‘

Bullddge 919 - Fuel Ol Stovage
This will consiat of 1 fusl oil storage tank 22! m@urmm' high, baring a storsge capacity
of 55,000 gallems,
Bulldingz 920 - D.P.t, Storehouges :
Thare w111 be two such bulldings. Each buflding will ba 30° wide and 1501 long, and will be frems

construction with concrete floar,

= Che!

fhis tarliding will be 30! wide and 50' long, frems oconstruntion and will contain & Dry sprinkler

system.
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In this Ares, thers are located 25 houses which arw intended to provids living quarters for the
families of ksy menbera of tha operating staff (both da Pont Oparating and Crdnance Department).

- .
Thare will be 10 two-story, 6 room houses constrncted at & merimom cost of §7,200.00 (tlxi;lﬁgm 7

inslndes the cost of all faoilitiss within 5' of the building line). The rooms incluisd are one 1ivingroom

.12 x }27, one diningroom 11! x }2%, one dtohen 10t x 117, complets with electric range and refrigerstor,

mmu'xlﬁ',mbodroulﬂ'xﬂ'.lﬂmyhaﬂm:ﬂ&‘xw.

ittached to each house there will bo a one stall garege 11%6% x 12'6%, and a screened parch 8' x 121,

‘.I.'_hnmﬂ.‘llalaobell.ﬂuruoﬂbnngllm, aonstructsd at l,'m:l:im cost of $5,700 sach (this figurs
insiudes ths cost of mll faoilitiss within 5' of the turtlding line). Thnaobui]ﬂinptmiml:d-lliuw
12t x 181, a dimingroom 10 x 12¢, & kitchen B! x 12!, couplste with sloctric range and refrigerstor, a bedroom
“11' x 13%, a badroom 11' x 12', and a bathroom 6 x 8',

Attached to these buildings, thsmuillbaaom—clrmll'xﬂ',uﬁbamtbmm
building proper a soreened porch &' x 11'. -

202 - Rosdy gnd Greding
The general layout of the staff residentisl area {s Illustrsted on a plot plan stiached. This plot

'pln.uadaqmjhlymuamtutbo]nymtarthnrudmddruimg-synmuﬁnlaoimluhSIsnﬂmufth-rmd
showing the type of construotion msed.

1103 - Fater Mains end Fire Protecticn
Ihavatersuppiyforthnaidamouisnecuradtrmthds&ppl:mtutarthn?ﬂhgﬂurno-omﬂ.

To procure the water supply, 2,200° of 8% caat iron water main will be laid to the Village pump houss and

storage tank. The storage capacity of the Villsge water tank is 75,000 galiona which insurws. adequate fire

protectian.

1104 - Sewerp
P Tha,uurmmhuingmtausdfcrttueehaumshwrylilpinuﬂheapmduflmhm

pool 4% x 4! x 20* deep, located in front of each house. The Jocation of the ocesa ‘pool in. the frent rather

i than the. rear of the houses was deemsd sdvisabls es there 1s every posxibility that the sewage facilitles of
i the Village of Rossmount may be utilizsd at some future date.
1105 = Electric Linea
The -aom-oe of powar for the houses 1s still under considermtion. There are three altarnatives bat

1t appears most likely that the powsr will be procured from e Nortbern Statea Fower Company substation which
services the Village of Rosemount., Negotiations sre under way with this compeny whareby they will construct
i ‘themcuurynmtobringpmrtelpo;ntmmn-tbmmdmmwtlyoppodhﬁuloustianoft.bn

regidences. The overhead distribution system required from that point will be construoted by the prisscon~

: wactor.
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1500 AREA = GLETM PLANT

.

The Oleum Plant is for the mamufecture of sulphuris asid in oleus fors. The plant is desigoed. to
produce 200 tons per day of 100% sulpburis acid in the form of 40 olewm {1098 sulpimrie woid equivalent)
whan cbtained entirely by the burning of sulptmr, Among the various items of equipment contained in the
) plant are the followings )

Be A waste head boller for the peneration of stesm at 300 pounds per square inch gange

o prossure, inalaling feed water heater, stear driven stean water pumps, feed water regulatar

and continuous mermal blowdown equipment. - ' -
b, Sulphor storege facilities capabls of staring suffinient sulphur for a 30 days supply.

This storage is %o include suitable weighing and loading apparatus.,

g. Two riveted stesl storage tanks for furnishing 408 oleum with each tenkto have
capacity of 1,800 tons. :

d, Two riveted nteal staruge tanks 24' in diameter and 20' bigh, for starmge of 93.2¢
or 73% sulpmmris drip ecid.
| . g« Two horizontel steal storage tanks 9% in diamster and 36! long, for anti-freess scid mix.
Thoopargu_ugb\n.ldipgﬂnb-oo-phtpﬁthuummlmhbur, atarting equipment and all othay

1tems of equipment necessary for the succesaful operation of ths plant.

ACKNONLEDGUENT
This data has been collooted and assembled at the direction of Captain J. O. icksrmen, Ares

fnglnesr, Gopher Crdnance Works, Saint Fwul, Minneseta, by Welter E. Vroman, Associzts Enginesr.
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STATISTICS OW TMPORTANT PHASES OF THE PROJRCY DHCLUDING ACCOMP]ISEMENT

Degeription of Partioular Fhase

T
Fusber of permanent bulldings to be constructed

BUILDINGD - MECHANICA 1
umber of porn.nnnt build.‘l.ng; hn.vi.ng msochariosl
installations including plumbing and drainagej

sprinkler sywtems; equipment) process pdpingj
_ heating and duot werk

Huﬂb-r of buﬂ.d:lngu requiring wiring for
power and lighting

umber of othar strustures Incinding tank fu.-n,
conveyars, guard towers, sto.

Pips Lines » Including steam, air, brine
and process linea

Poles for carrying overbead

. pipe lines
Electrio Lines = Including lines of the
following volisges:

110,000 volts
13,800 *
2,300
LAD "
20 "

izsellaneous voltages and
contral circuits

IN[ERGROURD INSTALLATIONS
Including all water lines and high
pressmw hydrauiic lines

Pips Lins - 42" coocrete pipe
3" concrete pipe
30% conorete pipe
424 atesl pipe
24% Untversal Joint €. I. pipe
247 Bell and splgot C. I. pipe
42% Loock=Joint conorewts pdpe
30" Lock=Joint conarete pips

Ranpey Wells
Well #1 ~ Concrete caisson
Callsotor pipe
Pump bhouse and equipment
Well #2 = Conorets ceisaon
Collector pips
Pump house and squipsant
Wall #3 - Concrete ceisaon
Colleator pipe
Pump houss and squipment
Well §; - Concrete caisson
Collactor pipe
Puxp house and equipment
Rver Puxp House -
Structure anly
Equipment installstion
Intaks channel dredging

-4 =

e il s s e

Quantdtr Involved Asoomplshment us of .g
T84
=68
b4b
127

580,000 lin. ft.

10,000

ft.

ft. (min.)
T, -
rt. (xn,)

ft-
ft.(min.)
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"A" irea = Basarvolr, punp house and chemical house
Coal silos and stacks

Equipment instailstios
"E® Ares - Ressrveir, pump house snd chemiocal house
Cosl silos and stacks
Baflers
Emnipsent installetion

2

1

-}

Boilers 5
1

&

4

Roads = Inelndss all roads in the memufasturing irea,
Patrel roads arcund the ssnufasturing ires

and te the river watar supply setup 62,6 milsa
Whealing Walks = 8¢ anxd 12' wide 2.5 miles
FENCED -
Termillion #iver {woven wire snd barbed wire) 0 =ilss
River water supply system {chain link} . 8 miles
River water pips Jine (wiven and barbed wire) Unknown
: Around project boundary (2 strand barbed wire) 17 =iles
P Around wamfacturing ires (9 strand barbed wirs) 12 miles
Vitrifisd clay pipe (process and sanitary) 20.3 miles
: Laminer wood culvert (process trunk sewer). 11,160 14n. ft.
Heavy weight (75f min,) tracinge 26 wiles
? Light weight (40f min,) trucksge 50 niles
| . Rails and tlss placed
: Ballast placed
i Light rail allocated 518,810 1in. ft.
SANJTARY SEWACE FACILITIND -
$| Sewage pumping mtatien (610} 1
| Structural status :
i Equipment installation status
i Sewage treatmsnt plant (617) -1
| Strustural atatus
H Bquipment installation status
: FROCE33 SEWKR PACILITIES - :
d ) icid Neutralisatien Flant (612a) - ‘1
; Strustural statms
Equipment installation atatus
[ Acid Neutralisatlen Flant (612B) : 1
: Strusturel statems
! Equipment installation status
: FE Recordsr Station (612C) i
Structursl status
Equipment installatien status
GUARD TOTERS = Towers on mamafucturing Area ks
. Towers st Biver Water Supply setup 6
CONCRETE (Entimated total ef &1) types required) 162,000 cu. yds.
i SIAFT REGIDENCE3 25
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o b

Excavation = Qutfall ditch
* Acoess channel
fiver channal
Eighway Bridges - State Highway #52
State 114 Roed f24
Empire
Tarm bridges
Drop structures = Station 14 £ 00
Station &9 ¢ 50
Dams = Closing dam ~ Vermilliem Slough
Ouatlet dam = Lake Iasbel
Ramcval = existing slough olosing dam
Settling basin dam
Yeneing = Right of way
' Post srection -
Tire srecticn

e

BY rrwrrrmme

tE
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B Sheet 12 of 17 sheets
“dob No. M- s Job Name __Gopher Ondnance Works
FIELD PROGRESS REPORT Location _ Near Rosemount, Minn,
P.0.Box 3391, 3t Paul, Minp,
- PART E U.S.E.D. District__ Omaha_ Nebraske
ivisi Missouri River
: I OF G U.S.E.D. Division
SHEET Period Ending 30 Jure 1943.
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‘Shect 13 of 17 sheets

Job No. M-l Job Name__Gophér Ordnence Works
: FIELD PROGRESS REPORT Location__Near Rosemount, Minn,
- P.0.Box 3391, St Paul, Minn,
PART E U.S.ED. District___Qmaha, Nebraska
SHEET 2 OF A U.S.E.D. Division ~ Missour? River
f Period Endmg 30 June {943,
:7,4(,; aperox. - .8 ML approx,
‘AAT Street
/ AREA LEGEND
Area No. 100 - Nitrocellulose
! Area No 200~ Smokeless Powder Mifg.
‘g{ Area Ne. 300- Acid
s Area No, 400 - Power and Waiter Supply
? —— %, Area No. 700 -Administrative and
1‘.‘4} wunad Meaintenance Faciiities
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Sheet 4 of 17 sheets
Job No. Ml-| Job Name _Gopher Ordnance Works ;
: FIELD PROGRESS REPORT Location _Near Rosemount, Minn._
P.0.Box 3391, 5t Paul, Minn,
P PART E U.S.E.D. District Oh;n.aha, Nc;{raska
ivisi issouri River .
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Pericd Ending 30 June 1943,
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, Sheet 15 of 17 sheets
Job Neo. Mi-l _ Job Name _ Gopher Ordnance Works
. FIELD PROGRESS REPORT Location__Near Rosemount, Minn.
P.Q.Box 339!, 5% Paul, Minn.
. PART E U.S.E.D. District...Omaha Nebraska
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Period Ending 30 June (943,
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