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SUMMARY OF DIRECTIVES *

Directive Consecutive No. 1~" O. C. of E., Janua.ry 15, 1942
AUTHORIZA'rION TO PROCEED WITH CONSTRUCTION

($15)061,500 )

Supplement 1, Dir. Cons. No., 15, o. C. of E., March 21, 1942
REVISION OF CONm:>RUCTION AUTHORIZATION

(Funds to A-E~M an(l A.E. reduced $680,250)

Directive Consecutive No. M·.249, O. C. of E., June 16, 1942
AUTROIUZATION TO PROCEED 'WITH TBE AIlDITION TO WORKS

($2,311,174) .

SUP1). No.2, Dir. Cons. No. 15, o. C. of E., September 5,1942
ADDITIONAL FUNuS FOR CONSTRUCTION

($3,000,000)

Supp. No.1, Dlr. Cons. No. 15, o. C. of E., September 28, 1942
ADDITIONAL FUNDS FOR CONSTRUCTION

($3,525,487)

Directive Consecutive No. M-466, o. C. of E., October 1, 1942
AUTHORIZATION OF CONSTRUCTION OF STABLES FOR GUARD :HORSES

($9,000; covered by previous Authorizations)

Supp. No.2, Dir. Cons. No. M-249, o. C. of E., Jonuary 20, 1943
ADDITIONAL :E'UI'JDS FOR CONSTRUCTION

($3,585,360)

* A complete copy of each Directive and any other papers
referred to by a D1rec'Live ,.,il1 be found in Section A
of the Appendix.
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HBPOSE

1 The Lake Ontario Ord:na.nce Works 1s a. new plant for
the manufacture of trinitrotoluene (TWf) having an estimate~

average daily capacity, baaed. on working 24 hours per day)
of 390,000 poun~s of TNT. Tne Using Service is the Ordnance
Department, United states Ar.rny.

LOCATION

2. The Project is located 180 59' 30" West Longitude
and 430 13' 1011 North Latitude) in the TOlmships of Porter
and Lewiston in the northwest corner of Niagara County,
New York State.

3. The center of the Project is about 4 miles south
of Lake Ontario and 3 miles east of the Niagara. River. It
is 3~ miles southeast of Youngstown, ~ miles northeast of
Lewiston, ll~ miles, by road, north-northeast of the main
business section of Niagara Falls and 30 miles, by road,
north by west from the main business section of Buffalo,
ten miles, by road, north by west from the Niagara Falls
Municipal Airport, and 30 miles, by roa~, northwest from
the Buffalo Municipal Air:Port. It is about six miles, by
road, southeast of Fort Niagara.

4. The area acqUired fc,r the Project includes 1)495.11
acres or 11.72 square miles of land which gently slopes
towards Lake Ontario fram sr.. elevation of about 350 feet
above sea level on the soutt, to about 310 feet on the north.
The maximum width from Creek Road) on the west, to Porter
Center Roa~ on the east, is 3 miles. The length from the
south bound.a.ry line to the Iwrth is 4.6 miles. It is four
teen miles around the perime:ter of' the boundaries.

5. The location and arEia are shown on the map of Lake
Ontario Ordnance Works and Yicini ty, page ii.

6. The nearest Post Office is Modeltow, at the south
east corner of the Project, however, the mailing address
used by the Office of the Area Engineer and the Archi tect
Engineer-Manager was Lewi ston.

,
1. The principal telephone number for the manually

operated switchboar~ was Niagara Falls 1881 and the number
for the automatic ewi tchboaJ'd was Niagara Falls 6691. The
telegraph address was Nio£al'a Falls. Both Teleprinter and
Teletype machines were used on the Project.

8. The nearest railroact station for freight and
express service only, is Moclel City, at the southeast corner
of the property, on the Ro~~, Watertown and Ogdensburg Divi
sion of the New York Central and Hudson River Railroad. The
spurs connecting with the railroads in the Project, one

1
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LOCATION

temporary for construction fetcili ties, and the other perman
ent, are located about a milE: north by east from the depot
at Model City.

9. The nea.~~~t l'sill"oad. station for general passenger
use is the depot of the New York Central System at the
corner of Falls Street and SI~cond Street in Niagara Falls,
ll~- miles by road from the main Administration Building,
via the Indian Rill Road. F.3.ssenger connections with the
Erie Railroad, the Lehigh Valley and the Michigan Central
are ave,ilable at this station. Freight connections with
the Niagara Junction Railroad and the International Rail
way, in addition to the railroads already mentioned, may
be ma,Qe here.

10. Train co;nnections for American points vest of the
Niagara River and locations in Canada may be IllS.de by
passengers over the Michigan Centra.l and the Canadian
National Railways at the SUElpenaion Bridge Station of the
New York Central System, near Main and Ontario Streets in
Niagara. Falls. At this PO~lt freight connections are
available over the New York Central, Erie, Wabash, Grand
Trunk, Lehigh Valley, Mi.chigan Central, PXerte M:'lrl1.uette
and Canadian National Railways.

GENERAL DESCRIPTIWr OF THE COMPLETED JOB

11. The completed Job lies almost entirely within the
easterly half of the Project site (except the water intake
plant, outfall site and some roads, ditches, water and power
lines) and consists of the following principal areas and.
facilities; (See Map Showing Areas Wlthin the Project,
page 2.)

(1) Administration Area, (53 acres, north of and
adjoining Pletcher Roac~the eouth~est corner of
former Great Lot 21, Levriston TO'Wl1ship) including the
main office bUilding, employment office, medical
service building (hosp~~ta1), cafeteria, telephone build
ing, staff garage, donntories, change house J main
parking area, gate hOUGe, clock alley and examination
buildings. See Panora.ma on page 9, and Section Map
100-17, page 248.

(2) Power and Wate:!:" Treatment Area, (46 acres, north
of and adjoining the Administration Area, in the west
side of former Great Lot 21, Lewiston Township) includ
ing boiler house, coal trestle, electric substation,
water treatment plant, water storage reservoirs, guard
headquarters, guard ga.rage and the main fhe head
quarters. See Panorama on page iii, and Section Map
lOO":l7, page 248, alec- Section Map 100-20, page 251.
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GENERAL DESCRIPrIO:N OF THE COMPLETED JOB

(3) Maintenance or Shope Area, (44 acres, north of
and adjoining the Paver and. Water Treatment Area in the
west side of former Great tot 21, Lewiston To~nship)

including laundry, combi'ned shops, ri-ggers! shop, mill
wrights! shop, change houses, general storehouse,
material shed, parking garage, garage and repair shop,
supervisor's office, oil and paint storage, acetylene
storage, gasoline storag~, locomotive house, fuel oil
storage, service house. See Panorama on page 10, and
Section Map 100-15, page 246.

(4) AciQ ManufacturiD6 Area, (362 acres, north of
the Maintenance or ShOpE; Area and extending east to the
Guard. Fence, using approximatelY the southerly quarter
of former Great tots 13 and 7 in Porter Township and.
northerly quarter of fOlmer Great Lots 21 and 14 in
Lewiston Township) including a nitric acid manufacturing
plant using anhydrous aDmonia, a nitric acid concentrating
plant, a sulphuric acid concentrating house, sellite manu
facturing plant and aux:l.liary supervisor I s offices, labora
tories, shop, cooling WElter tower, change houses and many
tanks. See PanorBJllB.S of Acid Area, pages 11 and 12 also
Section Map 100-16, page 247.

(5) TNT Manufacturing Area, - Six Complete Lines
(517 acres, north of ancl ad.jacent to the Acid Manufactur
ing Area, comprising approx1ln.ately the northerly three
quarters of former Great Lots 13 and 7 in Porter Township)
including nitration how3es, absorption towers, wash and
flake houses, barricade/3, conveyors, nailing houses, box
factory and shook stor~~e, toluene storage tanks, oleum
storage tanks, sUJlervisors' offices, inspectors' offices,
laboratories, shops, change houses, auxiliary fire head
quarters, and comfort sta.tions. See Section Map 100-15,
page 246 ; Section Map :LOO-16, page 247; Section Map
100-13, page 244 ; and :3ection Map 100-14, page 245.
See Panorama of TNT Area.) looking South, page 13, and
Panorama of TNT Area, looking North, page 14.

(6) Magazine or ?to'rage Area, (845 acres, north of
the TNT Manufacturing Area and adjoining it. Also
immediately north of Balmer Road, between Lutts Road and
the easterly guard fence, comprising all of former Great
Lot 14 and most of former Great Lot 8 and the southerly
fifth of fonner Great Lot 15 and of former Great Lot 9;
all in Porter Township) including 58 igloos, loading
docks) barricades, car bracing lumber sheds, supervisorfs
office, change house, service building and gasoline
station. See Section Map 100-11, page 242; and Section
Map 100-12, page 243.

4
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GENERAL DESCRIPrION .OF THE COMPLETED JOB

(7) Sewage DisI>Osal!:!!z., (8 acres, -adjacent to the
northwest corner of the Acid Manufacturing Area and
near the southeast corrwr of former Great Lot 19 in Porter
Township) including the sewage pumping station, Imhoff
tank, sludge beds, ventl~i vault and chlorine tank, and
the process waste dispOHal plant, including the acid
neutralization bUi~ding:r mix tank and pumping station,
and the collection tank" See Panorama, page 15;
Section Map 100-19, page 25a" and photographs on plate
'XV •

(8) Classification Yard Area, (approximately 40
acres bounded by a Cyclone wire Safety fence) running
in a northeast-by-east ll1rection from the southeast
portion of former Great Lot 21 to the center of Great
Lot 14, in Lewiston Townshi p), j.ncluding seven ra,il
road. tracks each averag:l:ng 1,600 feet in length, track
scale, scale house, floodlight towers, service house
and yardmaster's office. See photographs on plates
VI, XVI and XXIII.

(9) Intake Works, Pwnpins Station and Gate Rouse,
(12 acres, west of junction of Pletcher Road and River
Road, N. Y. Righway No. 18) at the Niagara River, for
the raw water supply. See Plan 4-28, page 253, and
photographs on plate XIV.

(10) Water Lines, inside and outside the Project Area,
(requiring 11.49 acres outside, consisting of a 68 foot
right of way along P~etcher Road, west of the Project,
from Creek Road to the Intake Works) including (a) the 42"
raw water line from the gate house at the intake pumping
station, a distance of 3.43 miles to the surge tank at the
water treatment plant, (b) 12.3 miles of ~nki~ water
lines including the 10" drinking water main tapped into
the Niagara Falls Water System north of the Stella Niagara
School in Lewiston and metered near that point, (c) 3.44
miles of process water liues, (d) 10.15 miles of fire pro
tection water lines with 62 fire hydrants, (e) 4.72 miles
of cooling water line~. See separate Progress Maps for
each of these systema., pages g54 to 258 and photographs on
plate XX.

(11) Outfall, (2.2:r acres at the Niagara River and
16.13 acres consisting of a 75 foot right of way from the
Creek Road to the Rivel' Road, New York Highway No. 18)
including 3.40 miles of 30" discharge main from the Sewage
Disposal Plant to the bead. tank, also the head tank and
valve house for the diacharge of the waste water at the
Niagara River. See Section Map 100-21, page 252 and
Progress Map, page 254.

5
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GENERAL DESCRIPTION OF THE COMPLETED JO~

(12) steam Lines, 7.85 miles of mains 8nd pipes for
manufacturing purposes and for he2tine. See Progress Map,
pn.ce 259 and. photoGraphE on plate XXI.

(13) Main Air Com.pre,sBor House} This is located in the
TNT ArefL on 11M" Street} eaGt of Castle Garden RClad. See
Section Me.'\) 100-15, POBE' 246 and photoGraphs on plates V
and XXXVII.

(14) Com;pressed Air Lines} 14..73 miles of mains 2nd
'PiDes, startinG at the ND..in Air Com.pressor House. See
Progress Map, page 260.

(15) Electric Lines" includ.ing (a) the sinGle, :3 -'Hire J

11) KV. 60- cycle, 3 phacle high tension feeder} :5.49 miles
l0Il(l;, sup"l)orted. on ",oodE~n rrwrframes} from. the Evi'fC'.lo
Ni8~pra Electric Corporcl.tion System ",hich is tap;,ed. off
the:tT "Gtb8on-Locl:poy,t-'J~uscarorE~'I'ai', at the southwest
COl'ner of the Tuscarora India.n Resel'vo.tion J 3.08 miles
due scuth of the south }Jro:perty line of the Project, nnd..
(0) a'bout 21 miles of hjl0-:r0ltage distribution lines
with::'n (and wHhout, ie" alonG the ..rater e"sement to the
Intake PumpinG Sl.ation) the Project arec and. 13 miles of'
low voltage d1str1'butioI~ lines vi thin the rroject Are,:~.

See photoc;raphs OIl plates XXII and XXVIII.

(16) Telephone Linen an~ System, includinG about 13.5
miles of cn.oles haVing a present ca'paci ty of 400 li.nes and
15 miles of service lines, and an automatic BYf3t.em haVing
a present capacity of 3~)0 working lines and space in the
present telephone 'build:Lng for an ultimate capacity of
800 lines. See photogrclph of the telephone 'building on
plate VI.

(l'() Fire AlarID and GUSI'd Alarm System, includ.ing
2.'bOUt 50 fire rt10,rm 'boxes and 60 guard telephone stations.

(18) St8Sf F,esidences, coverinG the improvements and
repatrs at exlsttng cLwel1ing houses to mEl.ke them sut table
q,uarters for Army officers and supervisory employees of
the Chemical Construction Corporation or the Ordnence
Department. See photoCTaphs of many of these on plates
XXIX, XXX and XXXI.

(19) Railro8,d, incl'ldinc 15.? miles of stnndard sauce
track ustns 20;;-85 pound. rdls and 80;1,-80 pOlmd rans,
!IlDny spurs Gnd sidines ;'l.!lcl the trncks and bUild.ines
already listed as 'beinG in the Clasfdfication Yard. AT·eo.
(8), nlso Diesel locomotives cmd rollinG stock. Gee
Procress ME~p} paGe 261, ancl photo[73.phs on plates II; V,
VIII, X, XII, XIII, XVI, XIX and. XXI.

r
U
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GENERAL DESCRIPTION OF TEE COMPLETED JOB. - "', .
(20) Roads, including 5.58 miles of ~eBurfac1ng

existing:roads, and 33.5 miles of new roads and drives
consisting of 16.5 miles of service roads, 7.7 miles of
:p8,h'ol roadB, 7.0 miles of magazine roads and 2.3 miles I

of drives. See photographs plates XII; XIV, XVII, XIX
and Map, page 262.

(21) parki~ Areas, i:C\clud1ng Main Parking Area
covering'"27,8 square yards, the Office Parkinc Area,
covering 4,048 square yards, see photograph plate X,
and the Bus Parking SIJB.C'~ coverinB 2,970 square yards
in the Shops A,rea; and 2,503 square yards elsewhere.

(22) Sewers, 20.9 miles of storm, pjpe drDlns, sani
t8.Y·y, ac id and. red and, yellow water lines. See photo
Graphs, plate x.~ and ~~p, paGe 263.

(23) Dr21nage Dicc~., 36.85 mUeS of open cut
ditches. See .photographs, plates XVIII and XIX emti Map
page 51.

(24) Guard 'l'm.,e~, 2[, elevated structul'es witt
houses cnd sta.irw·aye, 6];IFLCed ftbout every 1,500 feet
alone the safety guard fence. See photographs, plates
XVII and XXVII.

(25) Fences, including (a) 8.94 miles of the
Cyclone Safety wire ~UBJ~ fence, enclosing 2,205 acres
in the Manufacturing Areas, Magazine AI'ea, Sewage Dis
posal Area, Classificat:l.on Yard Area, Maintenance or
Shops Area and the Power and Water Supply Area, see
Plw1 No. 605-101-001 on page 264, and photoeraphs on
pltJ,tes XIX and XXII, ancl (b) the outside barbed "ire
boundan: fence, running 1l.32 miles from its junction
wi th the northeast cornl~r of the guard fenc~, thence
north to the northeast (~orn€r of the Project, th€nce
west along the north boundary line, south along the east
boundary line, eaet along the south boundary line and
then northerly and easterly to ita southerly Juncture
with the guar'd fence. i3ee Plan No. 605-101-008, page
265, and photographs, p.lates XIX and XXII.

(26) Exterior Lisht1;~, including 24.8 miles of
street lighting with 36:2 fixtures, 7.48 miles of fence
lighting with 363 fixtures} and lightine including
searchlights for the 28 r,uurd towers, also Qp~roximately

53 spot and flood.lif~hti.ng nxtures for the classificatton
yard, parking areas, etc. See Progres8 Map on p~8e 26G
and ~hotogra~hs on plate XXIII.

7



LOOW-001

of Castle
'The

See photo-

REPRODUCED ~.T THE NATIO AL ARCHIVES

GENERAL DESCRIPTION OF TEE COMPLETED JOB

(27) BurninS Grounds and Incinerator, east
Garden Road, opposite the Administration Area.
Incinerator has a capacity of 2 tons per day.
grapl1 , plate XI.

(28) Stables, remodelled existing barn on Balmer Road,
1,000 feet west of the jlIDction with Lutts Road, for 40
horses used by mounted guards. See photograph plate X.

(29) Walks, includi~~ 14,542 square yards of cinder
waD::s, 197 squa.re yards of wooden walkways and 360 square
yards of elevated 'Wooden walks. See photographs, plates
IV, VI and VII.

LAND

Ownership

12. The rights to the area were originally embodied in
the Holland purchase, which passed from the possession of
the State of Massachusetts, by way of Robert Morris, in
1793.

13. After the extinction of the Indian title to the
land, by agreement with the Seneca Indians in 1799, the
land ",as rapidly surveyed and opened for settlement. From
1802 to 1812 settlement was comparatively active though at
first chiefly on the land outside the area, along the
Niagara River, the shore of Lake Ontario, along 'What is
now Ridge Road, and on the escarpment to the south.

14. The Rolland Land Cc,mpaJly sold the land in this
area to the settlers at prie,es ranging from $2.00 to $5.00
an acre.

1). With the outbreak of the War of 1812 there was a
great exodus of the settlerEl, due to the exposed and.
danserous position of the rE~gion and it was a number of
years before the settlement again became active.

16. In December 1941, A Survey and Report by the
Fraser Brace Company on the suitabUity of the site was
submitted to the Office of the Chief of Engineers. This
report was favorable.

17. The acquisition of the various parcels of land
needed for the Project was accomplished under the direc
tion of the War Department, Corps of Engineers, Real
Estate Branch, Construction Division.

8
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PIEl'CHER ROAD \! :I11G OORMITORIES ( IN REAR ) H735 PLEl'CHER ROAD ( LOOKING EAST )
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CHAllGE HOUSE #707

GEI -,1iAL ':'Uttl::r-- J .... #713
AATr~iU_ L S {F..n #714 "AT}, HUE #7Y1

PAK'

LA

r. r:'L"tRIGH'. ~ SHOP #722
R!(JGE.. HOP #722

CHAHGE HOUSE #707

10

_LOCOh~TIVE HOU E #718 SIXTH STREET

"

PANORAMA OF SHOPS AREA
LOOK! r SOUTH FRO 011 STREET AT END OF SIXTH ST.
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COOLIBG WATER TOWER
.AlffiYDROUS AMMONIA STORAGE L. P •

P!.TG. NO. 301 L.P.
A!+fONIA OXIDAT!ON PLANT COOLER CONDENSERS

BLDG. NO. ~O? NO. 302-16

--

LABORATORY & SUPERVISOR'S OFFICE 93.~ DARK SULPHURIC ACID STO; E
BLtG. NO. 796 '" NO. 305-61

93.~ CLEAR S.A. SALES STORAG:+NO. 305-81 (in rear)
c.lJLPJ· ::C :;ID CC IC. HotEE FIRE WATER TOWER
NO. ,08 (in rear) RE3IDUAL ACID Lr.lF .. j1-1

11

fI' AREA

.
~

~.,

..-

- - - - - -

MAIN STEAM LINE TO TIT AREA AREA SHOPS ANHYDROUS AMMONIA STORAGE H.P-. CAR LOAD!'; SPOT FOR 6~ NITRIC ACID STORAGE TANKS·NO. 302-24 tCONC. MIX CIRCULATORS
B T'YJ.NO. 7?? BLtG. NO. 301 H.P. 6~ NITPIC ACID CONDENSATE TANK _ ~O. 302-22 (in rear) .& COOLERS NO. 305-4

PANORAMA OF ACID AREA
LOOKING SOmH FROM "N" STREET

CONCilIrRAT!d: ACID S'l'ORAGE NITRIC ACID CONCENTRATOR HOUSE' TJrltRESIDUAL ACID STORAGE
NO. 05-5 + BLtG. 0. 303 NO. 305-35

STRONG MIX ACID CIRcu:r.krrNG TANKS & N.A. CONCt & RESIDUAL S.A. STORAGE ·FUELtOn. STORAGE
STRONG .A STORAGE NO. 305-10 NO. 03-27 NO. 308-56
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?HURIC ACID CONCENTRAroR HOUSE
lf308j.IN REAR) NITRIC ACID CONCENTRATOR HOUSE

#303 (IN REAR)
JUl.lONIA IOli CONvERTER 275,000 GALLON CONCRETE

ABSORPTION AND C HOUSE COOLING WATER STORAGE T
#302-2
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-.------
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~ ..

SELLITE
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PANORAMA OF ACID AREA
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- - - - . . - - - - - - .. - -- - . - --- - -------'
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PANORAMA OF TNT AREA (LOOKING NORTH)
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612 ACID NEU'lRALlZATION PLANT

TEMPORARY CONS'IRUCTlON SHOf: (in background)

MIXING TlRK & P IBG STATION
VENTURI VAULT NORTH SLUDGE COLlECTION TANKIMHOFF TANKSANITARY SEWERAGE PUMPING STATION

PANORAMA OF SEWERAGE DISPOSAL AREA
(LOOKING WEST FRO~ LUTTS RD.)
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LAIID

property; thence due west across Great Lot No. 26 to the
northeast corner of the :pro:pE~rty now or formerly owned by
J.W.H. Kelly, Inc., this corr~r being the beginning point
of the northerr. boundary linE) of Great Lot No. 34 j thence
8.10ng the northern boundary Hne of Great Lot No. 34 to its
intersection with the eastern right of way line of the
Blairville Creek Road; and tlmce in a northerly direction
along the east side of the B:~irville Creek Road to the
Jllace of beginning; containing in all approximately seven
thousand five hundred (7500) acres, more or less."

"Excepting thereout and therefrom the land and prop
erty of the Lutheran Church and Parsonage located in the
northwest comer of Great Lot No. 24 and in the southwest
corner of Great Lot No. 25, lying immediately north and
south of the Balmer Road whe:re it intersects with the Blair ~

ville Creek P.oad."

31. This land is part of the historic Niagara Frontier,
termed by the Indians, trthe land of the Basswood." It lies
on the entario plain in a fertile secti.on of Niagara County,
with numerous farms, orchards and large wooded areas.

32. The very intensive cultivation at the time the area
wa.s acquired is clearly shown on the Aerial Photographic
Mosaic taken in 1938. See page 18. Each white patch shows
a plowed field, the lighter gray patches show growing crops
and the darker gray areas, erass, pasture or grain. The
stippled or dotted areas shew orchards and the black areas,
that look like Jliled uJl coal, indicate woods.

Orchards

33. A survey was mac.e of all of the orchards and
vineyards and a map was prel~red locating and classifying
227, covering 923 acres, whjch were found outside the
Manufacturing Area. Within the Manufacturing Area there
were 25 more which were demolished or abandoned. Hence a
total of 252 orchards and Vineyards .lere acqUired.

34. The orchards, located outside of the Manufac-
turing Area, which were turned over to the Operating Company
for cultivation and control are as follows:

.Apples - 81 orchardl3, covering 478.5 acres, bear
ing Mclntol3h, Greening, Bald'olin, Cortland,
Delicious, Wealthy and Rome Beauty, as the
Jlrincillal varieties.

Peachee- 44 orchard3, covering 159.2 acres, bearing
Alberta: J°clbilee, South Haven, Hale Haven
and Hale 1 a..s the princillal varieties.

Prunes - 46 orchEJLrds, covering 118.2 acres, bearing
principa1~y the Fe11enberg variety.

19
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Pears

Grapes

PlumB

- 18 orcharc.s, covering 60.7 acres, "bearing
Bartlett, Bosc, Sheldon, Dutchess, Seckel
Clargan, ]'lemish Beauty as the principal
varieties J' also a feY, Kieffer and Clapp.

- 9 vineyarcLs, covering 31.7 acres, bearing
Concord oold Niagara varieties.

~ 7 orchardB, covering 13.9 acres, "bearing
Damson and. Niagara varieties.

Cherries - 5 orchardB, covering 11.0 acres, "bearing
MontmorenGY, English Morello and Early
Richmond, as the sour varieties; and
Senecas, Hed June, Windsor, Black Tarter
ian, Schmidt's Biserau, Bing, and Lam"bert
as the sweet varieties.

Mixed - 17 orcharis, covering 49.8 acres, bearing
mixed fruit of the above mentioned var:i.
eties.

35. The majority of these orchards, ie. 141, covering
616 acres, were in Porter TCWllShip, and 86, covering 307
acres, 'Here in Lewiston Township.

vfoodlands

36. At the time the Project site was acquired there
were forty patches of woods covering 654.38 acres Within the
boundaries. These were abo"ut equally distri'huted as to number
"between Lewiston anQ Porter Tormships. However, the larger
acreage was in LeYriston. See the Topographic map of the Entire
Area, page 21.

37. In the area containecl wi thin the guard fence, 1e.
the Hanufacturing AJ.'ea, thel'e were 284.24 acres of standing
tim"ber. This was reduced b~r clearing and gru"b"bing in the Mag
azine and Storage area to nutke way for streets, ditches and
igloos, wherever necessary. Extensive clearing and grub"bing
was also required in the TN~~ Area and also in the easterly and
southerly portion of the Shops Area and at the Botler House
site. Here and there, swaths had to "be cut through scattered
wood lots for the railroad, for roads and for drainage ditches.

38. Outside the Man'..tfactlll'ing Area there were 370.14
acres of standing timber, m,)st of whi ch was in t,.,ro very
heaVily wooded areas, the larger one to the west of the Acid
Area and the smaller one on the highest land in the Project
between Swan Road and the sJuth boundary. A clearing for
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the 30" Outfall Sewer Line he,d. to be cut through parts of the
larger wood, about 200 feet north of the Porter Township line.

39. Most of the stancling timber is second growth. The
predominating vTOods in the o]~der named are elm} oak, ll19.ple}
ash} "lvalnut, beech and bo;x:vTOOd.. Small growths of ironwood,
hickory, butternut, gum and llirch may 'be found scattered about.
Tulip trees, poplars and chentnuts have nearly disappeared.
Evergreens are practically nonexistant. Practically the whole
area was formerly heavily tunbered with hardwoods. Little
lumbering has been done here in the last fifteen or twenty
years.

40. A great deal of the lumber obtained from clearing
and gruboing vas used in making railings for the roads, along
ditches, at bridges end at culverts.

Wheat

41. In January, 1942 field representatives of the
Agricultural Adjustment Administration) United S~ates Depart
ment of Agriculture, visited, the farmers in the Pro,iect area
and listed the fields planted in wheat.

42. Wheat had been Elowed in 84 fields on 62 Tracts
purchased by the Government. These plantings totalled 547.6
acres within the Project area, of which 290.8 acres "Tere in
Levriston TO'WIlshiD and 256.8 acres were in Porter Township.
In addition; 57.8 acres of mlxed grain had been sOvTed in 10
fields in Porter TOIffiShip.

Other Land Uses

43. Appraiser H. L. Lantz, who was the Chief Review-
ing Appraiser on the lands acquired for the Project, estimated
that in an average 100 acre:3 of these l,mds} 70.3 acres of
the land is tillable and 6.'5 acres is pasture. Thjs would
give a total of 5,209.1 acr'~s of tillable land and 487.2 acres
of pasture.

44. In addition to 'wheat, oats, rye, timothy and
alfalfa were grovm. "1'1'1 thin t,he area in unlmown acreages. Good
crops of garden vegetables 9.Ild. hay were also raised.

22

45.
also within
11[·1 poultry
aCCJ.uired.

There were nurr£rous poultry farms and dairy farms
the Project Bite, as sho'WIl by the 134 barns and
houses which existed at the time the site was
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Easetnents

46. Three perpetual easements were o'btained 'by the Govern
ment for the rights of way and land areas in addition to the
Project site. These are kna~ as (1) the Water Intake Easement,
(2) the Outfall Sewer Easeme::lt and (3) the Fourmile Creek Ease
ment.

47. The Water Intake Easement consists of a 68 foot right
of-way from the west 'boundary of the Project contignous to
and along Pletcher Boad, running west and southwest to the
Lewiston~Youngstownstate HiGhWay, also known as the River
Road, and thence into a wider area in Tract C-2l0} known
as the Water Intake Area} between the River Road and the
Niagara River. This Tight-of-way starts at the northwest
corner of former Grea't lot 36 in Lewiston Township, at the
west boundary of the PY'oject site south of Pletcher Road
and extends west through part ·of Tracts C-200, C-201 and
C-202j thence it crosses Pletcher Road taking part of
Tract C-203 whence it ccntinues in a southwesterly direc
·tion on the northerly side of Pletcher Road to the Rive~

Road, through Tracts c-~04) C-205, c-206, C-207, c-208
and C-209. An area of .017 acres was acquired in Tract
C-207 A on the south 810.e of Pletcher Road just east of the
Rivel' Road. The tract c.esiGIw.tions, names of vendors,
acreage acquired., and. locations are shown on the Real
Estate Map on page 24. "The Description of Easement in
Land Under the Waters of the Niagara River to 'be Acquirecl
from the State of Nevi York for 'Hater Intake Line 11, dated
octo'ber 29, 1942, is aG follows:

HAll that tract or parcel of land situated west
of lot 14, Niagara }~ivel' 1-1.ile Reserve, County of
Niagara) State of Nf)W York, 'bounded and descri'bed. as
follows:

Bogirming at a J)oint on the easterly shore line
of the Niagara Rive::-', Dnd the ~.;esterly line of lot ll~,

marked with a concn~te monument, said. point of begJn..
ning 'beinG North 89° 5Lfl 20" West 189.44 Ft. and North
20 35 ' 40" East 622.19 Ft. from Stella loW.C., U.S.
Coast and Geodetic ~3urvey Monument; said point of
beginning also 'bein,3 North 89° 54 1 20 11 West 1045.54
Ft. and South 190 2~5' 20" East 35.95 Ft. from the
intersection of the center lines of Pletcher Road and
the Lewiston-Youngs town S I~ate Highway; thence from the
point of 'beginning :\!orth 890 54' 20" vlest 480.0 Ft < ;

thence North 00 05' 40" East 175.0 Ft.; thence Soutt
890 54' 20" East 435.0 Ft. to the easterly shore line
of the Niagara Riverj thence South 150 33' 00" East
181.72 Ft •• along said shore line to the point of
'beginning and containing 1.84 acres of land more or
less."
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MILITARY RESERVATION

WAR OEPARTMENT. O.C,E.

CONSTRUCTlON DIVISION

- DISPOSALS -

REAL ESTATE

LAKE ONTARIO ffiDNANCE WORKS

SHEETS I OF

DATE BY

APPROVED

RECOMMENDED

COMPILED

STATE

ACRES SOLD

ACRES TRANSFERRED

ACRES EXCHANGED

ACRES OTHERWISE

VENDOR

A 87 T HAROLD EST 32 eo
A - All NOT USED
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LAm)

48. The Judgment on the Declaration of Taking - Lake
Ontario Ordnance Plant Intak~~ Line was signed by the Hon
orable John Knight , the Juclge presiding, United States
District Court in and for the vlestern District of New York,
at Bui'falo, New York, August 1~)L~2.

49. The Outfall Sewer Easement acquired. a perpetual rigbt
of-way 75 feet wide from the west 'boundary of the Project
site beginning near the southwest corner of former Great
Lot 24 in Porter Township} slightly north of the Township
Line, and runs in a westerly direction through Traet D-30l
to a point west of Calkins R')ad, thence southwesterly
through Tract D-302 to the N(~w York State Reservation line
where it 'bends and. runs westerly tbrough Tract D-304, to
the Lewiston-Youngstown Railroad, where it goes through Tr
'Iract D-307 and proceeds southwesterly through Tracts D-305,
D-306 A, and D-306 B to the :River Road.. It crosses the
River Road and extends into the O~tfall Area in Tracts
D-308 and D-309 lying 'between the River Road and ;the Niagara
River. The Tract designations, names of vendors, acreages
acquired and locations are shown on the Real Estate Map
on page 24. The '~escription of Easement in Land Under
the WaterBof the Niagara River to be Acquired from the
State of Nevl York for Outfall Sewer Line II, dated Octo'ber 29,
1942 is as follows:

IIAll that tract or parcel of land situated west
of lots 10 and 11 , Niagara River Mile Reserve , County
of Niagara, State of Ne~' York, bounded and describeQ
as follows:

Begirming at a point on the easterly shore line
of the Niagara River and. the westerly line of lot 11
marked with a concrete monument, saiQ point being
north 720 52' 42" West ;,06.29 Ft. and South 870 l8 t 48"
West 261.47 Ft. to a po1.nt in the center line of the
Lewiston-Youngstown State Highway, said point 'being "A",
and South 6° 04' 42" EaElt 259.0 Ft. from the intersec
tion of the North line of lot 11 and the center line of
the Lewiston-Youngstown State Highway, and measured
along the center line of said higln,ay; said point trAil
also being tied in with the Stella I.W.C. U.S. Coast
and Geodetic Survey Illomunent as follows: '

Beginning at point "AI', said point 'being N 60 37'
20" West 2096.34 ft., and North 390 26' 20" vlest
2151.84 ft.; and North 160 58' 20" vlest 771. 48 ft.;
and North 520 24' 26 fJ East 1034.77 ft. from the
Stella LW.C. U.S. Coast and Geodetic Survey Monument;
thence from the point 0:[' 'beginning North 720 52 1 42 II

West 350.0 ft.; thence North 190 06' 11" East 405.0
ft.; thence South 490 45' 12" East 420.0 ft.; to a
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I.AND

concrete monument on the east shore line of the
Niagara River; thence southerly along the shore line
of the Niagara River 225.03 ft •• to the ~lace of
beginning and containing 2.80 acres of land more or
less."

50. The Judgment on the Declaration of Taking - Lake
Ontario Ordnance Plant Outfall Sewer was signed by the
Honorable John Knight, the JUdge presiding, United States
District Court in and fal' the Western District of New
York at Buffalo, New York, December 2nd, 1942. This
r'adjudged, ordered, and cLecreed that a perpetual easement
for the location, const~lction, operation, maintenance
and patrol of a sewer in;, over, under and across the
following described land situate in the County of Niagara,
T{ew York, to wit: Tract rIo. D-301, Tract No. D-303, Tract
No. D-306 A, Tract No. D"306 B, Tract No. D-308, and
Tract No. D-309" (each eeparate.l,y described) lIis vested in
the United States of America u~on the filing of said de
claration of taking and '~he deposit in the registry of
the Court of the said sura. of Two Thousand Tlrree Hundred
Dollars ($2,300.00) __ -."

51. The Fourmile Creek Easement covers a right-Of-way
extending almost due nor~h from the northwest corner of
the Project site to Lake Ontario, following the course of
Fourmile Creek to the L~~e •• Fourmile Creek now carries
off the waters from the new Southwestern Drainage Ditch
and the new Central Drainage Ditch which drain most of the
Project Area. This easel~nt is to obtain perpetual rights
by the Government in coru1ection with the use of this Creek
for the pur~ose mentioneli. This easement covers ~ortions

of land in Porter Townsh:Lp in Tracts 1, 2, 3, 4, 6, 8, 9,
10, 12, 13 and 14. The <iesignations of the Tracts, names
of the vendors, acreages ac~uired and locations are shown
on the Real Estate Map on ~age 24.

52. The Judgment on the :)eclaration of Taking had not been
made at the time this Re:~ort was prepared.

Licenses and Mineral Ri~1ts

53. The .A.n:ended Order for Immediate Possessicn for the land
acquired reads "subject to t:1e rights of the State of New York
in all gold and silver mines as described in the original patent
from the state, and subject also to eXisting easements, for
public utilities, for railroads and for pipe lines."
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SCI.L DATA

Ty;ees of Soil and Areal Distribution

54. Nine of the seventeen different types of soil exist
ing in Niagara County are fOtIDd 'within the boundaries of the
Project. These soils and their distribution are as follows:

TYPE PERCENT ACRES-
(1) Clyde Loam • 40.81 3}059
(2 ) Dunkirk Clay 25.69 1,925
(3) Clyde Clay 18.87 1,414
(4) Dunkirk Loam 8.39 629
(5 ) Lockport Clay • 3.49 262
(6) Huntington Loam. 1.49 112
(7) Dunkirk Gravel~ Sandy Loam • 0.64 48
(8 ) Meado...., 0.32 24
(9) Dunkirk Silt Loam 0.30 22

~

10O.O~~ 7}495acJ:'eo

55. See Soil Map, page 2~' and Typical Soil Sectione,
page 28.

Soil Conditions *
56. All of these soils have been formed under the

influence of glacial lakes. The basal formations consist of
shales} sandstones and limestones} which have a dip of 25
feet to the mile to the south and have been eroded so that
the edges of the successively older formations are exposed
from south to north.

. rr. The advance of the glacial ice swept away all of the
residual products, and the l>resent soil materials were form
ed mainly in the lakes and drainage water that accompanied
the northward retreat of the ice margin. The lake materials
are generally fine textured} their continuity depending upon
the uniformity of the lake c.onditione. With the retreat of
the ice the lake levels dro:pped successively and} owing to
the general northward slope of the country in this region}
became more extensive until the different bodies of water
were united and formed} firElt} glacial Lake Warren on the
Erie plain} and} later, Lak€: Iro'!uois on the Ontario plain.
See the relief map and section from the Block Map of the
Uni ted States Geological Survey on page 30.

* Abstracted, or ,!uoted verl>atim} from "SOIL SURVEY OF
NIAGARA COUNTY, NEW YORK", 11y Elmer O. Fippin, Grove B.
Jones, W. J. Geib, Orla L. Ayrs and C. W. Mann. U. S. De
partment of Agri culture, 1906.
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SOIL DATA

58. Many succeesive leve]~ are recognized by the shore
and. terrace d.eposits. One of' the moet genel:'al. :materials
found in these lakes ws cla;>!', anothe:r consisted of various
textures of gravel. A f'lu'th€~r variation of the conditions
was the presence of the melUng ice masses containing more
or less earthy mate~ial that had been picked up in its'
southward movement. SuperglELcia.l streams and. ponds sorted
and concentrated these materj,a..ls] Wld upon the final dis
appearance of the ice they were deposited in a somewhat
IJromiscuous manner. There ifl consequently a considerable
variation in the present soi:~ conditi<me.

59. All these phases of glacia.l conditionfl a.ppear to
have existed over the Project area, wh1ch was very complete
ly subjected to lake cdndii;.ilms. Some soils were deposited
in deep quiet water] while o~:.he-rs formed by swift currents
or by wave action, and between the extremes are ranged soils
of intermediate fineness. All of the lighter colored sed.i
mente are classed in the DunJrtrk series. Where the mater
ials which would have given :~ae to Dunkirk soils have been
sUbject to marshy or swampy ,:;onditionB since g.laciation and.
as a result of poor drainage ha~e accumulated oonsiderable
amounts of organic matter tha,t imparts a dark or black
color] they are classed. in t:i:l~ Clyd.e aeries. The type 'Which
has been most perfectly eortea and elevated above continu
ous overflow is the Huntington loam. Low, wet, varia.ble
land. constitutes Meadow.

60. At a. number of points OJl the Ontario plain the
underlying red. shale awroaches very near the surface 'tlhere
it has decayed and become mixed 'With glacial materials to
ferm Lockport clay. These areas were probably elevations
when the ice advanced and served to h1lld.er the underflow
of the ice 80 that a great many bouldere, often of large
size] were stranded. Much of the surface of this type is
now strewn with these boulderfl, most of \/tlich are orystal
line in oharacter.

Characteristics of each Type of Soil *
Clj'de Loam

I

61. The surface 80il of the Clyde loam to a depth of
frdm 8 to 15 inchee ranges from a dark-gray to black heavy
sandy loam. The subsoil is a gray, or yelloW' and gray
!IlOttled l_am. or clay loam, E;OlO.ewhat silty and usually
streaked vith iron stains OI' the pink color derived from the
red Medina flhale. Clyde lOElD. U!!ually possesses decidedly
clayey properties and occupies low, level, po.rly d,rained
poeitiens. The phase of th1s soil found on the Project 1s
generaD.y free from st,ne exLd gravel. The soil is a heavy
black loam. and in some instELIloes a clay loam, with an ac
cumulation of organic matte:!:' UJ?'l1. the surface. The natural
drainage is peor.

* See Reference at f.ot at' l>age 29.
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SO:CL DATA

62. This soil occupies gJ.acial lake beds and depressions
and is composed of the finer grades of glacial material
washed in from the higher land. This material remnined for
a long period in a swampy condition. Crops planted on this
soil are frequently drowned out if the drainage is deficient.
This type of soil is the best in the County for growing corn.
It should be well drained.

Dunkirk Clay

63. This soil is lacustr:lnel in origin, consisting of
uniform, fine particles derived from reworked glacial mater
ial deposited in quiet water near the close of the glacial
period.. The general level charactel' of this type, together
with its low lying position and heavy texture makes it a
poorly drained soil.

64. It consists of a cla;r loam or clay from 5 to 8 incheD
deep, blue drnb or gray) frequently mottled vrith iron stains.
OWing to its fine texture ca.:re m.ust be taken in working this
soil as it clods easily if n,)t dried out in the SprinG.

65. The principal crops ,~rovm on this soil are ,..heat and
timothy and either red or alsike clover. Thorough drainage
is required.

Clyde Clay

66. This soil contains a relatively high percentage of
organic matter which gives it a dark brown or black color.
It consists of a heavy clay loam 4 to 8 inches deep. When
dug, deep cracks are formed which extend into tbe subsoIl
for 2 or ) feet, while the surface soil cracks into amall
cubical blocks from one-sixteenth to one-fourth inch in dia
meter. During the freezing weather of winter the soil heGves
badly) causing considerable injury to the roots of growing
wheat and grass. The subsoil to a depth of 36 inches or
more is a heavy waxy clay. It varies in color from a blue
black to dark-gray or drab, and in some cases is a blui8h
brown. Cultivation is extremely difficult because of the
generally heavy character of this type. The areas withi~ the
Project are considered quite extensive and typical, but
better drained than the majerity of areas of this type, being
cared for by the natural d~einage of two branches of Sixmile
Creek and by Twelvemile Creek.

67.The Clyde Clay is uwally in the clay formations of
depressions, shalla"" flat 1:,ottomed or saucer shaped, YTi th
very poor ne.tural draine.ge. Much of the land where this
soil is found becomes flooded in Spring. Some of it remains
in a semi-swampy condition, still covered with timber,
especially ebns. Ovring to t.he lateness of its drying out in
Spring} it is usually Fall .plowed for oats.

1 - Lacustrine - pertaininG to, or growing in, lakes
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68. It is a soil very good for hay and corn. In the
North Central States it is a very good. soil for sugar beets.
On the Project pears and plums have been very successfully
grown.

Dunkirk Loam.

69. The soil of the Dunkirk loam consists of a dark to
light-brown rather silty loam from 7 to 12 inches in depth.
Silt and. sand are present in varying amounts, fornung on the
average a mellow, easily cultivated soil. The su~soil is
variable in texture, and is n~de up of lenticular strata of
clay or clay loam, silt, and sandy material) giving it the
average texture of a loam. ~be relation of these is not
uniform) but it is usual to find under the soil a heavy
stratum of clay loam which g:~ves way to silty or sandy
material) and in the bottom of the 3-foot section aPJlears
another band of heavy material.

70. Borings near each other are frequently quite differ
ent in the order and thicknel3s of the materials. This is
apparent from the lenticular structure and cross bedding.
Even thin strata of coarse I3lmd and gravel may sometimes be
encountered, but these are ll':>t common. Sometimes the clayey
band may form the surface ani give way to the lighter mater
ials in the upper subsoil. 'I'he characteristic of the
section is great variability in texture from Jloint to point,
but no single class of material is very extensive either in
areal distribution or thickness. The sandy loam, clay or
silt strata may occur at Em.Y horizon in the section and in
any order.

71. Dunkirk loam is a scil of high natural productiVity
and good cultural qualitie~. It is the best general purpose
soil in the Project krea) ox' in Niagara County. It gives
good yields of all grain and. hay croJls and is especially
well adapted to fruits of aJ.l kinds suited. to the climate.
The following trees thrive on this soilj hard maple) elm,
basS'\'!ood., tulip) Jloplar) bJ.ack walnut, some oaks, chestnut)
beech and hickory. It is also excellent for COTIl, beans and
potatoes.

72. Apples grown on thi~l soil are of superior flavor,
color and keeping quality. The same results are obtained
with peaches) pears, plums tmd cherries,

Lockport Clay

73. The Lockport clay 113 a heavy red to brown clay loam
from 4 to 8 inches deep, un(ierlain by a stiff Indian-red
clay. The red Medina shale sometimes occurs within 3 feet
of the surface. Where the I3hale is comparatively near the

2 - Lenticular - shaped like a double convex lena.
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surface it has given rise to the Lockport Clay. The Boil,
therefore is largely residual, being the weathered product
of the red shal] rock mixed uith some glacial materia.l near
the surface. Under most of j;.he type the bed rock OCCurB at
a depth greater than 3 feet, but occasionally it is
encountered within the third foot. The surface soil has
tmdergone but little change, still possessing the charac
teristic red color of the pa:('ent rock. In depressions where
organic matter has been inco:~porated with the soil it takes
on a r'Usty-brmm color.

74. This soil is located in the southern portion of the
Project between the south bO'mdary line and. SYlaIl Road and
also in the southeast corner Just west of the railroad
track.

75. The larger area is on the highest ground in the
Project at an elevation 350 feet above sea-level end extends
roughly to the 340 foot contour. Most of this Lockport clay
area is heaVily wooded and presently not planned for use.
This type of soil is usually thickly strewn with granitic
boulders and owing to its stony nature is best adapted to
pasture or wood lots.

Huntington Loam.

76. The typical Huntington loam consists of a brown
silty loam that rests upon a sandy loam. It has been formed
from the deposits of streams at time of overflow.

77. Two aTea,s occur wi thin the Project b01.U1daries, the
larger along Fourmile Creek, in the nort~western section,
and the smaller along Sixmile Creek, near Porter Center Road,
at the northeast corner. Neither of the areas where this
soil occurs are contemplated. for construction purposes.,
Where it is found here H ieo subject to overflow and should
probably be left to grass. It is a productive soil for
grains and vegetables.

Dunkirk Gravelg Sarldy Loam

78. The surface soil of the Dunkirk gravelly sandy loam
is a dark or light-brown gravelly sandy loam from 10 to 15
inches deep. The soil contains a high percentage of small
waterworn pebbles about the size of a pea. The subsoil is
a light-brown or reddish--brown medium to coarse sand or
sandy loam containing a confJiderable quantity of small
gravel. The deep subsoil consists of stratified gravel and
sand. Besides the small grnvel some parts of the type con
tain from 30 to 60 percent of large cobblestones.

79. This soil is found on the Project in a narrow strip
extending north and south of Balmer Road about ~ mile east
of Creek Road, being sandwiehed between Dunkirk clay on the
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east and Dunkirk loam on the west. It is an excellent soil
for growing fruits, especially cherriea, melons and also for
market garden crops. The suosoil makes an excellent road
surfacing material.

Meadow

80. The Meadow soil is composed of poorly drained mater
ial similar to Huntington lo:un., except that it is usually
much wetter. In the Project Area it was found between Six~

mile Creek and Twelvemile Creek east of Castle Garden Road.
It was in the TNT Area and has been covered with Clyde loam
from the surrounding spaces when this whole section was
extensively graded.

Dur~irk Silt Loam

81. The surface soil of the Duclcirk silt loam consists
of a light-brown to yellow Eilt loam from 8 to 12 inches
deep. The soil is usually free from stone and gravel and
conte-ins a considerable perc,entage of ver'y fine sand. The
subsoil is a brown) yellow, or pink silty or fine sandy
loam usually grading into a heavy silty loam.

82. This soil is sedimentary in origin and consists of
the finer grades of Glacial material reworked and deposited
by lakes and streams. It in a very good soil for fruit
trees.

83. This soil is found on the Project at the northeast
corner, just north of the Hlmtington Loam, at the juncture
of' Porter Center Road and YOl.lIlgstown Road where no con
struction is contemplated.
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C4. jo..1ECR~.NICAL ANALYSES AND ESTIMATED BEJI.RING POWER OF SOILS vlITHIN TIlE PROJECT * *

VERY ESTD1A.TED
FINE COlmSE MEDIUl1 FINE FINE ORGANIC BEARING

TYPE DESCDIPTION GF.AVEL SAND SAND SAND SAND SILT CLAY MATTER POWER
, , -' (! (~

.' GI
~~ TonsI' 'J ;) 'J.) "3

Soil 0.::; 2.7 2.3 16.3 24.1 39.2 14.1 Sometimes Dry-2
Clyde Loam Subsoil o 7, 1.9 1.7 12.8 21.4 47.8 14.1 on surface vlet-l~

'./

Soil 0.5 1.8 1.4 3.4 2.4 50.4 40.0 Soft-l
Dunkirk Clay Subsoil 0.1 0.8 .7 1.7 1.4 43.3 52.8 No Ordinary-2

Soil 0.1 1.5 2.1 4.8 3·7 46.2 41.4 Relatively
n' ... _.J .... ",""' ........ Q,,"kOfv!i 1 O~O 0·3 0.4 1.2 3.5 48.0 45.7 High 1.1v -J..J \oLe V.La .:! )oJ V~ ..... -.J..." .......... 2

Soil 0.9 4.2 3.3 6.4 13·5 52.9 18.4
Dunkirk Loam Subsoil 0.0 1.7 1.4 5.5 4.3 54.9 32 .1 No 2

Se>il 0.7 2.2 1.9 3.3 4.0 53.0 34.6 Sometimes
Lockport Clay Subsoil 0.2 2.0 1.5 3.5 6.0 48.1 37.8 in de~reBsions l~

Soil 0.2 0.3 0.2 1.5 9.1 67.8 20.5
Huntington Loam Subsoil 0.0 0.0 0.0 1.6 18.9 60.7 17.9 No 1

2
-"

! Dunkirk Gravelly Soil 8.1 15.5 11.5 18.4 8.3 30.7 7.2
sandy Loam Subsoil 7.8 16.7 9.8 23.3 8.2 28.2 15.9 No :r.J.

-2

Soil Low lying ~reas partly covered by water most of the time.
Meadow Subsoil Not good for cultivation or bUildings. Similar to Huntington Loam.

;;;:~

Soil 1.1 2.0 1.0 4.9 15.2 66.3 9.1
Dlmkirk Silt Loam Subsoil 0.6 1.4 .9 3.7 13.2 62.2 17.3 No 1

* * The AnalY2es are taken from "SOIL SURVEY OF NIAGARA.. COUNTY, NEW YORK II • See footnote, page 29 •

\JJ
0,



LOOW-001

REPRODUCED AT THE NATIONAL ARCHIVES

-~

' ..... ~
1.'.-

t---------- ~: " '

G.N.P. FEB. 4 IlI)43



LOOW-001

REPRODUCED AT THE NATIONAL ARCHIVES

w
>

1===::',1 «
"L S1:

,~

•SB.-5
•

5.8.-4
•

5.8:-3

102•

•104

•103

•
114

"M(, ST.

z
wa
a::
«
l?

·N" ST.

S.B-::>
"0 "l ST.

•• 107 •
109 112

TESTrp~T

•5.B-1

101
• "R" ST

PARKING

ADMINISTRATIOJ

-'~DI_~t_~ !I
1--=-======::....::::=:.-====~'6

PLE CHER ROAD

THE J.G. WHITE ENGINEERING CORPN.

LAKE ONTARIO ORDNANCE WORKS

LOCATION PLAN

BORINGS AND

SOl L BEARiNG TESTS



LOOW-001

REPRODUCED ilT THE NATIONAL ARCHIVES

SOIL DATA

Soil Bearing Tests, Bori~ss and Test Pit

Soil Bearing Tests

85. Five soil bearing tests within the Project area were
made by the Field Engineering Department, two in the Acid
Area and three in the TNT Area. The loads consisted of a
varying number of 94 pound bags of cement placed on a
7'x7'x2" wood loading platform on a pedestal resting on a
1~"x121'x12" steel plate, leveled off in the center of a
pit 4 feet below the surface. See sketch on page 37.
The locations of these tests are shown on the Location
Plan - Borings and Soil Bearing Tests, page 38.

86. Soil Bearing Test No.1 vias begun on March 4,
1942, about 260 feet north of "all Street, and 1180 feet
east of Castle Garden Road. The test lasted for 33 hours.
Maximum settlement of .03 feot was obtained with 10,660
pounds and no further settlement was noticed during 20
hours application 0f this lead.

87. Soil Bearing Test No.2 vTaS begun on March 5,
1942, about 200 feet north <;,f "0 II Street, and 250 feet west
of Castle Garden Road. The test lasted for 46 hours. Max
imum settlement of .06 foot was obtained with 10,660 pounds
and no further settlement was noticed dux"ing 27 hours
application of this load.

88. Soil Bearing Test No. d was begtUl on April 8,
1942, about 440 feet north of r'M" Street, and 470 feet east
of "c" Avenue (novr Wesson Street). The test lasted ~-8

hour"s. Maximum settlement of .025 foot vTaS obtained with
10,660 pounds and no further settlement was observed during
25 hours application of thiB load.

89. Soil Bearing Test No.4 was begun on April 9,
1942) about 440 feet north of "w' Street, and 1,430 feet
east of Soil Bearing Test No.3. The test lasted 54 hours.
The maximum settlement of .04 foot was obtained with 8,648
pounds and no further settll~ment was observed during 31
hours.

90. Soil Bearing T'8st No.5 was begun on April 18,
1942, about 440 feet north :)f "t1 lr Street, and 970 feet east
of Soil Bearing Test No.4. The test lasted 38! hours.
The maximum settlement of .04 foot was obtained after a
load of 8,460 pounds had been applied for 21 hours. No
further settlement was observed 3~ hours thereafter.

>1. The Engineering Department of the A-E-M decided,
after careful study of the results obtained from the above
mentioned Soil Bearing Tests, the 8 Test Holes or Borings,
(page 38 ), and the Test Pit, (page 38), to use a loading
value of 3000 pounds per square foot in the Power and Water
Treatment Area, the Sewage Disposal Plant Area and the Acid
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Manufacturing Area) and to UBe 4000 pounds per square foot
in the Administration Area, '~he TlIlT Manufacturing Area and
all other Areas.

BO,rings

92. On March 18, 1942, subcontract No. 12 to the con
tract DA~W~138 Eng. -1, vlaS a'i/arded to William. Strassburg
and Son of Sanborn, New York, to cover test borings. A
total of twenty~four test bo:ring~ totalling 1,138 feet,
were made at a unit price of $3.00 per foot, in three dif
ferent locations (a) vnthin the Project Area, (b) at the
site of the Water Intake and Pumping Station, and (c) at
the Waste Disposal Outlet Site.

Within the Project Area (8 Test Holes

93. Test Hole No. 101 was drilled on Apri~ 6, 1942
at the proposed site for the Water Treatment Plant. It.
ran from elevation 317.0 to 281.0, a depth of 36 feet.

94. Test Hole No. 102 vras drilled on April 8, 1942
at the proposed location of the Ground Storage Reservoir
for water. It ran from elevation 318.0 to 280.0, a depth
of 38 feet.

95. Test Hole No. 103 was drilled. on April 11, 1942
at the proposed site for the" 75,000 gallon elevated Drinking
Water Tower. It ran from elevation 319.0 to 281. 0, a depth
of 38 feet.

96. Test Hole No. 10L. was drilled on April 1, 1942
at the proposed site for thE; Sewage Disposal Plant. It ran
from elevation 318.0 to 283,0, a depth of 35 feet.

97. Test Holes originally designated as 105, 106,
108, 110, III and 113 were not drilled as they were can
celled by the Engineering Memager on April 10, 1942.

98. Test Role No. lOT vas drilled April 2, 1942,
320 feet east of ull" Avenue (nov! Campbell Street) and 17
feet south of the north side of the Boiler Plant. It ran
from elevation 319.0 to 284.0, a depth of 35 feet.

99. Test Hole No. 109 was drilled April 3, 1942)
240 feet east of "B li Avenue-and 25 feet north of the south
side of the Boiler Plant. It ran from elevation 317.0 to
282.0, a depth of 35 feet.

100. Test Hole No. 11:2 was drilled April 3, 1942) due
east of No. 109 and 165 feet west of Castle Garden Boad in
the Boiler Plant Area. It ran from elevation 317.0 to
282.0, a depth of 35 feet.
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101. Test Role No. 114 was drilled April 4J 1942 J

about 400 feet due west of T(~st Hole No. 1.09. It ran from
elevation 318.0 to 284.0, a (lepth of 34 feet.

102. :I'he locations of each of the above mentioned
test holes are shown on page 38.

103. Soil sections of ,~ach of these test holes are
shovn on page 40 •

At the Site of the Water Intake and PumI!in~

S~ation ( 12 Test Holes )

104. Test Hole No.1 was drilled March 20, 1942 about
60 feet south of the intake line and 80 feet east of the
east edge of the Niagare. River. It ran from elevation 263.0
to 201.0, a depth of 62 feet.

105. Test Role No.2 Ylas drilled t1arch 23, 1942. It
was located 135 feet north cf the intake line and about 80
feet east of the east edge cf the Niagara River. It ran
from elevation 263.0 to 201.0, a depth of 62 feet.

106. Test Hole No. 2 ~~s drilled March 24, 1942. It
was located 135 feet north of the intake line and about 110
feet west-northwest of the north,.,est corner of the Pumping
Station. It ran from. elevation 265.0 to 188, a depth of
77 feet.

107. Test Hole No.4 ,ros drilled March 25, 1942. It
was located 115 feet north of the intake line and about 30
feet north-northwest of the northwest corner of the Pum~ing

Station. It ran from elevation 271.0 to 211.0, a depth of
60 feet.

loB. Test Hole No.5 'rlas drilled Harch 30, 1942. It
,.,as located '200 feet north of the intake line and 180 feet
west-northwest of Test Hole No.3. It ran from elevation
262.0 to 200.0, a depth of 62 feet.

109. Test Hole No.6 ·was drilled April 16, 1942. It
was located 50 feet west of the center line of the Pumping
Station and 20 feet north of the intake line. It ran from
elevation 272.0 to 212.0, a depth of 60 feet, and required
11 hours and 20 minutes to drill.

110. Test Hole No.7 was drilled on April 15, 1942.
It was located approximately 60 feet west of Test Hole
No.6. After it was bored f.or 3 feet the contractor was
ordered to discontinue further drilling at that location.
No other record of the location or section are here shown.

111. Test Hole No.8 was drilled on April 14, 1942.
It was located 145 feet north of the intake line and about
70 feet north-northwest of the northwest corner of the
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Pumping Station. It ran frOUL elevation 269.0 to 213.0} a
depth of 56 feet, and requirEld 11 hour-s and 35 minutes to
drill.

112. Test Hole No.9 was drilled on April 15, 1942.
It vms located about 28 feet east of the center line of the
Pumping Station and 25 feet north-northeast of the soutb
east corner of that bUilding" It ran from. elevation 281. 0
to 219.0, a depth of 72 feet" and required 10 hours and 35
minutes to dr'ill.

113. Test Hole No. 10 -was drilled on April 18, 1942.
It was located about ten feet east of the east edge of the
Niagara River and 48 feet south of the center line of the
intake. It ran from elevation 245.0 to 200.0, a depth of
45 feet} and required 12 hours and 55 minutes to drill.

114. Test Role No. 11 was drilled on April 20, 1942.
It was located about 30 feet north-northeast of the north
east corner of the Pumping Station. It ran from elevation
284.0 to 232.0, a depth of '52 feet, and required 15 hours
and 25 minutes to drill.

115. Test Hole No. 12 was drilled on April 21, 1942.
It was located about 5 feet west of the center line of the
Pumping Station and 60 feet north of the center line of the
intake. It ran from elevatton 282.0 to 230.0, a depth of
52 feet, and required 13 hours and 40 minutes to drill.

116. The locations of the test holes at the Water In
take and Pumping Station si i:.e ar-e sho'WIl on page 43.

117. The sections of '~est holes at the Water Intake
and Pumping Station are sh'o'ro on page 44.

At the Waste Di~e?sal Outlet Site (4 Test Holes)

118. Test Hole No. 1 -~s drilled April 27, 1942. It
was located about 25 feet s,:)utheast of the water's edge of
the Niagara River and 10 feet northeast of the northerly
outfall line. It ran from elevation 256.0 to 206.0, a depth
of 50 feet. It took 9 hours and 50 minutes to drill.

119. Test Hole No.2 was dr-illed April 23,1942. It
was located approximately 100 feet northeast of Test Hole
No. 1 and 12 feet from the river's edge. It ran fram
elevation 250.0 to 200.0, a. depth of 50 feet. It reqUired
12 hours and 50 minutes to dr'ill.

120. Test Hole No. ~ was drilled April 25, 1942.
It was located about 100 fe'et southwest of Test Hole No. 1
and 20 feet in from. the river's edge. It ran from ele
vation 250.0 to 200.0, a dElpth of 50 feet. It required 13
hoUTS and 50 minutes to drH1.
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SOIL DATA

121. Test Role No.4 was drilled April 2B, 1942. It
was located about 95 feet southeast and inshore from Test
Role No. 1. It ran from ele'ration 256.0 to 21B.0, a depth
of 38 feet and took ten and a hill hours to drill.

122. The locations of the test holes at the Waste
Disposal Outlet Area at the :~Uagara River are shown on
page 46

123. The sections of the test holes at the Water Dis-
posal Outlet Area at the Niagara River are shown on page 47.

Test Pit

124. ·A 'Test Pit was dug on April 4, 1942 by Poirier and
Mclane, southeast of the Boiler Plant location and about
200 feet west of Castle Garden Road where it is joined by
"LlI Avenue (now Vine Street). This pit was 14 feet deep,
from a surface elevation of 31B.0 feet. The location is
shown on page 38, and the section is shown on sheet 40 . .
On April 6, 1942 the sides caved in from the 3 foot level
reducing the depth to 11 fee,t. The hole was dry.

Ground Water Conditions

Surface Water

125. As over half of the Project area, 3,968 acres,
is covered with Dunkirk cla;y, Clyde clay and Lockport clay J

which soils and subsoils have a high proportion of clay in
their analyses, (see page ,6) and are consequently very
impervious to water, it is easy to understand Why rain or
melted snow is not readily absorbed.

126. Even where there is a smaller proportion of clay,
as in the caSe of the Clyde Loam, which covers 3,059 acres,
the percentages of fine sanci and very fine sand in this
soil and its subsoil are so great that we find great com
pactness and a low effective size for the sand, retarding
absorption and subsurface flow. (The effective Size varies
as the square of' the diamet;;r of the grains of sand.)

127. Further, the slo:pe of the hydraulic grade line
in the Project area from sO"clth to north, is comparatively
small, being about 40/24,00') or les8 than 2 inches per
100 feet, which is exceedi~~1y flat. In the Administration
area the surface has practi~ally no slope.

128. During the 8pri~g of 1942, many cellars in
existing bUildings, used for offices or storehouses, were
flooded and had to be pum:pei out, again and again. Ex
cavations for foundations were filled with water and mUddy
fields prevented or retardei grading and other earth move
ments.
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129. The Project area is fortunate in having certain
natural stre8JllS for run~off into Lake Ontario. These are
Fourmile Creek, Sixmile Creek and Twelvemile Creek.

130. Fourmile Creek enters the Pr'oject fram the west,
just south of Balmer Road, and flows inside the northerly
half of the west boundary.

131. There are two brenches of Sixmile Creek. < One
branch, called the West Brar..ch, starts between Balmer and
Cain Roads, about half a mile west of Lutts Road and angles
in an east-northeast direct1.on towards the northeast co:rner
of the Project but turns in a more northeasterly direction
before reaching it and crOSEles the Youngstown-Ransomville
Road about a third of a mil€: to the west of its junction
with Porter Center Road.

132. The other branch of Sixmile Creek starts outside
the Project, south of Modeltown, at the foot of the escarp
ment and runs past the Tugwell Wiseman Canning Factory and
then due north in a line paralleling the west Patrol Road
until it reaches a point juut north of "M II Street when it
tur'!lB northeast and runs out of the Project at a point on
the east boundary about 1}200 feet south of the northeast
co:rner of the Project.

133. Twelvemile Creek enters the easterly portion of
the Project from the south, near Nichols Road and Pletcher
Avenue and arcs across the east~central portion to emerge
about 4,000 feet north of t:he junction of Porter Center
Road and Langdon Road.

134. Several of these streamB were deepened} enlarged
and straightened, in places, during the early eighteen
nineties, greatly increasing their drainage capacities.

135. Further modifications have been effected, such as
diverting part of Sixmile Creek in the MagaZine Area, and
covering it by the use of culverts, wood stave pipe, back
cover, and grading in the Administration Area, and diverting
part of the Twelvemile Creek to the eastward in the Vicinity
of the Classification Yard.

136. Inasmuch as certain waste waters from the manu-
facturing proces!3es are di~,charged after treatment into
Fourmile Creek, careful sttdies were reqUired to determine
the best method of treatment and the effects of adding this
water to probable flood waters from surface drainage, from
the standpoint of high water levels, overflow, culvert and
bridge levels and capacities and also the effects of the
waste waters upon any vrater taken from this stream for any
purpose, or the effects of the resultant waters in the
Creek or drawn from the Creek upon animals or persons} vege
tation, trees, fruits} gralns, or other private or public
property along the course of the Creek.
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SOIL DATA

137. In the past, during the winter months, these
creeks would, as a rule, become frozen and Snow and debris
blown by the wind would assiBt in clogging these sources
of d.rainage so that the surface water would not flow off,
or if it did, it was over ice and snow in the creeks or
ditches and at overflow levels.

138. Frozen ground also p::-events water from being
absorbed. According to faTIlli~rs who have lived 40-50 years
on the Project Area, the froJ~t line wi thin thi s area usually
extends from one foot tt cne and a half feet below the sur
face and occasionally, duri~~ seasons witb little anow,
will extend to two feet or more. The deepest on record,
near here, was ~ feet in 1955, at Rochester. For design
~ur~oses four feet was taken as the frost line in laying
out foundations.

139. See Page 50, for vie'ils of flood conditions on the
Project on March 9, 1942.

Subsurface Conditions

140. All wells and water pumps, outlets and faucets
had signs affixed to them, in January, 1942, condemning the
water and prohibiting its use for drinking purposes. Dur
ing March 1942, a field survey was made in order to locate
all the wells on a map of the Project site; 131 wells were
found. In April 1942, an inspection was made of the wells
to ascertain the depth of water in each of them.

141. During the summer of 1942 many of these wells
were dry. Some of the former inhabitants state that, for
years, during the summer it has been necessary to truck
water in tanks or barrels from the Niagara Falls water main
in Youngstown, or Lewiston, to provide water for drinking
and general service re~uirelients, even for farm animals,
for many of the farms.

142. Some of the "rellE, have water with sulphur in it
and one deep well at E-13 he.d sodium chloride in its water.

143. There are traces of natural gas escaping from the
ground west of l~oungs WoodEI" which is the heaVily wooded
area near the center of the Project, in the northeast corner
of former Great Lot 37, in Lewiston Township.

144. The locations of the wells are shovm on the map
showing Drainage and Wells, page 51.

1!~5. The locations, depths and sizes of the wells,
together with the depth of "rater found in them during the
April inspection are shown tn the following table.
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145. ','ELLS ON PROJECT

DRIlJ...ED DUG

LOCATION DEPI'H '..r.Arl'E~ DIAM. DEPl'H WATER REMARES
IN FEET IN FEET IN FEET IN FEET IN FEET

E-l · · · · · · · · · · · 20 • · 10
E-2 - E-3 · · · · · · · · · · 20 • · 10
E-4 · · · · · · · · · · · 10 . · 5
E-5 · · · · · 90 • · 90
E-5 · · · · · · · · · · · 20 • · 15
E-6 · · · · · · · · · · • 20 • · 15
1<'_7 · 0 = : = = · · · · · 12 . · 6- I

E-8 · · · · · · · · · · · 16 • · 12
E-9 · · · · · · · · · · · 20 • · 20
E-ll · · · · · · · · · · · 22 • · 5
E-12 · · · · · · · · · · · 18 . · 3
E-13 · · · • · · · · · · · 20 • · 10
E-13 · · · · · 60 . · · · · · 20 . · . Drilled well below 20'

E-14
dug well

· · · · · · · · · · · 32 • · 32
E-14 · · · · · · · · · · · 27 • · 14
E-15 · · · · · 20 • · · · · · 35 . · .28 Drilleo. lTell below 35'

E-16
dug well

· · · · · · · · · · · 19 • · 3
E-17 · · · · · · · · · · · 25 • · 9
E-18 · · · · · · · · · · · 19 . · 4
E-19 · · · · · · · · · · · 18 • · 4
E-20 · · · · · 50
E-20 · · · · · · · · · · · 20 • · 7
E-21 · · · · · · · · · · · 20 . · 16
E-22 · · · · · 75
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145. vJELLS ON PROJECT (Continued)

DRILLED DUG

LOCATION DEPTH vTATER DIAM. DEPTH HATER REMA..'iKS
II\! FEET IN FEET IN FEET IN FEET IN FEET--

E-23 · · · · · 40 • · · · · · 20 • · · Dr·i11ed well below 20'
du.g well

E-24 · · · · · · · · · · · 25 • · 25
E-25 · · · · · · · · · · · 35 • · 10
E-26 · · · · · · · · · · · 28 • · 5
E-27 · · · · · · · · · · · 28 • · 2
E-27 ~,,- ..,;.:-· · · · · · · · · · · .J..U • · .J..u

E-28 · · · • · · · · · · · 18 • · 7
E-28 · · · · · · · · · · · 19 • · 10
E-29 · · · · • · · · · · · 20 • · 20
E-30 · · · · · · · · · · · 24 • · 2
E-31 · · · · · · · · · · · 20 • · 10
E-31 · · · · · · · · · · · 30 • · 10
E-32 · · · · · 46
E-33 · · · · · · · · · · · · · · 1 dxHIed 'fell
E-33 · · · · · · · · · · · 28 • · 12
E-33 · · · · · · · · · · · 27 • · 10
E-34 · · • · · · · · • · · 20 • · 5
E-34 · · · · · 62
E-35 · · · · · · · · · · · · · · 1 drilled well
E-36 · · · · · · • • · · · 20 • • dry
E-36 · · · · · · · · · · · · · · 1 drilled well
E-37 · · · · · · · · · · · 40 • · 5
E-37 · · · · · · · · · · · 30 • · 30
E-37 · · · · · · · · · · · 40 . · 40
E-38 West of House · · · 61 • · 58 • · · · · · · 5' casing
E-38 Near log cabin • • 4t • 17 • 16 Vi· · · · · · · +"
E-39 Between House and Barn · - . 32" • . 18 • . 16



L
O

O
W

-001

145. l'IELLS ON PROJECT (Con-tinued)

DRILLED DUG
LOCATION DEi'TH WATER DIAM. DEPTH UATER REMARKS

IN FEET IN FEET IN FEET IN FEET IN FEET--
E-39 Southeast of Barn , · · · · · 3 • · 17 • · 17
E-40 · · · · · · · · · 4t . · 23 • · 20
E-40 (Across road from) · · · · · · ~. · 17 . · 16
E-41 Near Porch · · · · · · · ~. · 60 • · 40
E-41 East of Barn · · · · · · 3I : · 30 • · 10
"F.-42 · · · · · · · · · · 28 . · 8
E-43 · · · · · · · · · 3 . · 22 . · 12
E-44 · · · · · 50 • · 40 • · · · · · · • 61> casing
E-45 · · · · · · · · · 3 • · 17 . · 9
E-45 East of Barn 1 22 . 12· · · · · · 32 . · ·E-43 North of Barn • · · 30 • · 25 • · · · · · · • 6/1 casing
E-46 · · 3.1. 26 . 20· · · · · · · 2 • · ·
E-47 Front of House · · · · · · 3 . · 22 • · 20
E-47 North of Barn • · · · · · · 4 • · 25 . · 25
E-48 · · · · · · · · · 3 • · 22 • · 20
E-49 · · · · · · · · · · 20 • · 15
E-50 · · · · · · · · · 3 • · 12. · 12
E-51 Front of House · · · · · · 4 • · 25 • · 10
E-51 West Clf Barn · · · · · · · 3 • · 20 . · 20
E-52 West of Barn · · · · · · · · · 20 • · 20
E-52A 8ou~h of House · · · · · · 3 • · 18 . · 18
E-53 East of Barn · · · · · · 5 . · 24 . · 24 • · :Bricked
E-53 East of Rouse • · · · · · · 4 . · IS • · 8
E-55 East of Rouse • · · · · · · 3 • · 21 . · 12
E-55 NOT'th of House 1 20 . 20· · · · · 32 . · ·E-56 · · · · · 32 • · 20 . · · · · · · · 6" casing \.11
E-57 In House · · · 32 • · 20 . · · · · · • 6" casing \.11

AJ
n
"U
D
o
a
c
n
m
a
J>
--<
--<
:L
m
z
::;
(5
z
~
J>
D
n
:I:
<'m
<J)



L
O

O
W

-001

:;u
rn
-0

)
;D
a
0
c
n
m
0

~...
ili
z
"...6z
f:
~
n

145. \-TELLS ON PROJECT (Continued) :I:
<:
rn

'"

DRILLED DUG

LOCATION DEPTH vlATEB DIAl'1. DEPTH WATER REMARKS
IN FEET IN FEET IN FEET IN FEET IN FEET

E-58 · · · · · 52 • · 42 . · · · · · · · 6" casing
E-59 · · · · · · · · 4 • · 28 • · 20 • • Bricked
E-60 · · · · · · · · · 3 • · 15 • · 15 • · stone
E-60 1 15 • 15 . · Stone· · · · · · · · · ~. · ·E-61 East of House · · · · 4 • · 25 • · 8
To"' r.::, c_" .. +"... .. Y'I'),C'+ ".fl' "'O'f"'t"~O 3 • 18 • 18~-V.,L.. U \J lA U.I..! n _ ..., v ........ ... ...... _;..... ..... · 0 - · · · ·E-62 South of Rouse };l.. 22 • · 10· · · · · · 2 • ·E-62 South of Old Rouse · · · · · · 3 . · 20 • · 20
E-63 North of House · · · · · · 3t • · 28 • · 20
E-63 East of Barn · · · · · · · 3"2 . · 30 . · 30
E-64 · · · · · 25 • · 20 • · · · · · · • 6" casing
E-65 · · · · · 41 • · 38 . · · · · · · 6" casing
E-66 Near House 1 31 • 25· · · · · · · 3"2 . · ·E-66 Near Barn · · · · · · · 3 . · 25 • · 22
E-68 · · · · · 55 . , 40 . · · · · · · · 6" casing
E-70 1 20 • 20· · · · · · · · · 3t. · ·E-71 North of Rouse · · · · · · 3"2 . · 30 . · 28
E-71 South of :Barn · · · · · · 3 • · 22 • · 22
E-72 South of House · · · · · · 3t • · 30 . · 20
E-72 West of Barn · • · · · · · 3t. · 25 • · 20
E-73 South of Rouse · · · · · · 3"2 . · 30 • · 10
E-7) South of Barn • · · · · · · 3 . · 25 • · 25
E-7) East of Barn · · · · · · · 3 • · 30 . · 25
E-7) East of Rouse • 1. 30 • 20· · · · · · 3I . · ·E-75 South of Barn • · · · · · · 3t. · 30 . · 25
E-76 South of Rouse · · · · · · 3"2 • 20 • · 10 v1

0\
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145. WELlS ON FROJECT (Continued)

DRILLED DUG
LOCATION DEPI'H WATER DIi\M. Dr:;ITH "V1P:TI:R

IN FEET IN FEET IN FEET IN FEET IN FEET

E-'76 Near Creek · · · · · · · . · l3 . · 15
E-'78 · · · · · · · · · 3i. · 20 • · 12
E-'79 · · · · · · · · · 32" • · 31 • · II
E-80 Near House · · · · · · · 4 • · 31 • · 20
E-80 North of Barn • · · · · · · ~. · 20 • · 20
E-Bo East of Ba:rn · • · · · · · ?to · 32 • · 32
.c.;-81 30 . "'A· · · · · · · · · 7~ • · · cu

E-82 In Barn · · · · · · · 3f. · 30 • · 30
E-B2 In Shed. · · · · · · · ~. · 25 • · 25
E-B2 In Field near Road • · · · · · 3 • · 31 • · 12
E-B3 · · · · · · · · · 3t. · 22 • · 15
E-84 · · · • · · · · · 7t. · 25 • · 12
E-85 · · · · · · • · · 32 • · 25 • · 12
E-IOl · · · · · 25 • • 16
E-IOl · · · · · · · · · 4 . · 20 .. · 15 •
E-l08 · · · · · 50 . · 35 •
E-I09 S .E. Corner of House · · · · · 4 . · 20 • · 12 •
:c -lOS' Hest of J ,U-TI · · · · · · 4 • · 20 • · 17
E-110 · · · · · · · · · 5 • · 20 • · 16
E-l.l2 · · · · · · · · · ~. · 20 • · 8
E-ll3 South of House · · · · · · 3f • · 20 • · 10
E-1l3 East of Burn · · · · · · l~ • · 20 • · 10 •
E-1l4 In Cellar- · · · · · · · If • · 20 • · 10 •
E-1l5 · · · · · · · · · l~ • · 25 • · 15 •
E-llG · · · · · · · · · ~1 . · 30 • · 20
E-1l7 · · · · · • • · · Y2 • · 25 • • 8
s. w. Corner B-179

.l~ mile west of Lutts Road • · · · 3 • · 22 • · 20

REM.A.RKS

Bricked

6" casing
6" casj.nG

· Tile Casing
• Tile Casing
· Tile CasinG
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BUII.DINGS

146. BUildings and structures on this Project may be
diviQed into three classes: (1) those acquired with the site}
(2) "Permanent II anQ (3) Temporary.

147. Acq,uireQ with the SHe. A total of 874 were acquireQ
by GovelJrun0nt purohase. The classes and numbers of these are
shown in Qetail on the follo~~ng page. The location of these
are shown on the Topographic Map of the Area} page 21, with
the designations of the dweD.ing houses indicated with the
prefix "E". Summaries of thE: dwelling houses and their faci
11 ties and condition are gi VE:n on pages 61 and 62.

148. Many of these buildings and structures have been
repaired and remodelled, demolished, or relocated by the
A-E-M with the approval of the Ordnance Department. Others
were sold and removed by the purchaser. Others have been
demolished by the Chemical Construction Corporation. The dis
position of all classes of buildings is shown on page 60.
Photographs of some of theae bUildings are shO'fn on Plates
XY..rl} XXIX} XXX, and XXI.

149. "Permanent". A total of 503 buildings and structures
were constructed by the A-E-M and other Prime Contractors
in accordance with their contracts and government directives,
under the supervision of the Contracting Officer, the Area
Engineer.

150. These buildings and Btructures together with their
post nUlD.bers} unit nUlD.bers} :Locations, type of construction,
capacity and size, and an in(iex covering the contracts} spec
ifications and dra....rings appl;fing to them are listed on
pages 63 through 69. Photog.raphs of these buildings and
structures are shown on Plat(~s I - XIV, and XVII} and in the
Panoramas.

151. Temporary. A total of 208 buildings of a temporary
nature} constructed by the A-E-M or subcontractors, for
necessary use during construetion .. such as general and engi
neering offices, time and P~f offices, garages} shops} ware
houses) loading platforms J sl:lntry boxes) first-aid stations}
latrines} canteens and other houses.

152. These are briefly swmnarized and described on page 70.
Photographs of many of them ,:lre shown on Plates XXV, XXVI,
XXVII and XXVIII.

58
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REPRODUCED AT THE NATIONAL ARCHIVES

BUILDINGS

Buildings and Structm~es Acquired with the Site

153. The A-E-M established a Land Acquisition Section in
the Auxiliary Features Department in February, 1942. This
section numbered all of the h;1ildings from E-l to E-J28
inclusive, adding sub-letters for barns and auxiliaries,
acquired on the Project Site. Wood signs, painted white,
with large red letters and nU~bers, Were made and affixed
to all bUildings.

154. The following bUildings and structures were on the
site when it became Federal property:

59

DWELLINGS WELLS

Rouses • . • 121 Dug Wells • •
Cottage •• 1 Drilled Wells
Parsonage 1 Dug & Drill.ed

123

HCO & SHEEP HOUSES

109 Hog or Pig Houses • 4
19 ' Hog Pens & Pigsties 7
~ Sheep Pen • • • • . 1
131 12

BARNS AND STABLES

Barns & Stables 124
Barn & Shed • 1
Stable & Shed • • 1
Wagon :Barn • . • 1
Wagon Sheds • • • 5
Corn Barn • • • • 1
Feed Storage Barn 1

134

POULTRY :BillLDINGS

HenhO'uses • • • J2l
Henhouse & :Barn 2
Henhouse & Shed 1
Poultry Houses. 2
Brooder Houses • 11
Brooder Coops 3
Pigeon House • • 1

141

MISCELLANEOUS

Restaurants • • 2
Playhouses •• 2
Summerhouse • • 1
R.R. Boxcars • 2
Attached Cellar 1
Outside Cellar 1
Foundation 2

11

SHEDS AND STORAGE
GARAGES BUT:..DINGB SERVICE BUILDINGS

Garages • . . 56 Sheds · lt7 D:il.thous es · · · • 91
Garage II", Earn 1 Lean-tos · · · • 3 Shops . . • · 2
Garage & Shed 2 Wood Shed • · 9 Tool Houses · < · 3
Tractor Shed 1 Freight Car Shed 1 Tool Barn · 1- Coal House 1 Tool Sheds 360 • · · · · ·Fuel House • · · 1 Spring Houses · · 2
PUBLIC BUILDINGS Log House 1 Pump Houses · · · 8
Churches . • 2 Silos . • · • 24 Milk & Pump House 1
School House 1 Silo and S.hed • • 1 Milk Houses • • · 15- Granaries 2 Greenhouses 33 • · • • ·Corn Cribs • 37 Smoke House · · • 1

Storage Crib 1· --• · 130Ice House • • 1·

129

Total BUildings and Structures - 874

155. Field measurements and sketches of floor plans were
made of 128 buildings includ.ing 123 dwellings, 1 church,
2 restaurants and 2 sheds. Finished tracings and ozalid
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BUILDINGS
BUildings and Structures Acquired with the Site

prints of the floor plans were made. Photographs from two
different angles were made of the exterior of each house. A
survey was made of the condi':iion of each house and the data
obtained assembled on mimeog~aphed forms constituting, with
the floor plans and photogra}hs, an "Historical Record l

!. A
summary giving the findings as a result of this survey is
shown on the next two pages.

60

DISPOSITION OF ALL CLASSES OF BUILDINGS

Left in Original State •

. .Demolished by A-E-M . . . . • •

· . . . .
· . .

•• 315

• 265

Cleaned 'by A-E-M • • • • • • • • • • • • • • • 85

Repairs or Improvements Made by A-E-M or Subcontractors 54

Used for Quarters for Officers or Civilians

Used for Storage (In addition to Warehouses) •

. . .
Used for Offices . . . . . . . . . . . . . . . . . . . .

27

25

13

Used for Shops (Carpenter, Ellacksmith, Machine, Paint,etc) 9

Used for Dispensary • . • , • • • • • • • • • • • • •• 1

Used for First Aid Stations . . .. . . . • • • • 2

DISPOSITION OF AlL CLASSES OF BUILDINGS

BY AUTHORITY OF ORDNANCE DEPARTMENT

Moved away from Site

Moved ~thin Site . . .
. .) . . . . . 47

9

48. .

. .

• • •· . . .. . .. .. . .Sold .•.•

156. Another building survey was made in August, 1942
and a fifty page tabulation compiled, which showed the
bUilding number, tract or pa,rce1 number, name of original
owner, type of building, disposition or Use of 'building,
the nature of repairs and i.:illprovements, if made 1 and the
date of inspection. This list was turned over to the
Ordnance Department. See M~p, page 21, to determine the
location and designation of houses.
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REPROOUCED AT THE NATIONAL AR HIVES

BUIIJlINGS

Sillt1MARY OF mlELI.ING HOUSE SURVEY

61

Total Houses - 123

Type of Construction - 117 Wood Frame) l~ Briclc) 1 Erick &
Wood, 1 Pebble & Stone

Basements

Number of Stories

Number of Rooms

All Floors

- 85 Full, 31 Without, 1 Half, 4 At
tache·i Cellars) 2 Outside Cellars

- 23 - 1 Story, 5-1~ Stories, 91 - 2
Stories, 1- ~ Stories) 3-3 S~ories

6-1 Room
0-2 Rooms
7-3 Hoorns

11-4 Rooms
10-5 Rooms

23-5 Rooms
28-7 Rooms
11-8 Roo!llS
8-9 Dooms

10-10 Rooms

4-11 Rooms
3-12 Rooms
1-13 Rooms
0-14 Rooms
1-15 Rooms

First Floors Second Floors

6-1 Boom
5-2 l{OOms

27-3 Rooms
47 -4 HOOlllD

20-5 Rooms
11-6 Rooms
0-7 Rooms
1-8 l100ms

9-1 Room
20-2 TIooms
32-3 Rooms
23-4 Rooms

8-5 Rooms
3-6 Rooms
2-7 Rooms
7 Attics

Roofs - 84 Hood Shingle, 27 Composit1on,
11 Tar Paper, 1 Asbestos Shingle

Condition of Exterior Good

Hoofo . . . . . . . . .
Fair

73 . • . 38 • •

Poor

• 12 •

None

. . . .
• 84 • • • 22Wooel Siding • •

Asbestos Shingles •

Brick

Paint •

Porches •

2 .

2

· 56 .

• 52 • .

1 .

26

. 30

· 11 ••

. . .
.1 . . .

· 27 . . • ll~

· 15 • . • 26

· 52 • . . 29 . • . 19 . . • 23

Plaster • . •

Condition of Interior

':z
./ . . . .Wall Board . . .

. . · 69 .

2

. . 30 . . • 12
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REPRODUCED ~.T THE NATIONAL ARCHIVES

BUILDINGS 62

SUMMARY OF DWELLING HOUSE SURVEY (Cant.)

Condition of Interior-(Cont,,)
Good Fair Poor None

Unfinishe~ . • 7 •

1-roodwork

Floors • • • • • I •

53

61

48

• 45 · .
14 (8 Unfin.)

13 (4 Unfin.)

Hall Paper • • • • •• 42. • • 37 · . 29 .

Pe.int . . . . . . . .5 • 1 · . . • II

Water Supply

Type 54 Hand Pumps
52 Electric Pumps

2 Buclcet Wells
l~ City Main

11 None

Lighting

~ 111 Electric
l2 Lamps
36 1-1ired for

Electric
Range

Condition-72 Good, 34 Fair,
6 Poor

Condition-72 Good, 36
Fair', 3 Poor

Hee.tingPlumbing
Kitchen Sink

91 with sinks, 32 wi tl:.out
24 with Hot water, >S

",iU,out
Bathrooms

24 with stool, 25 with tu'b
20 with bowl, 2 with showE'r
22 with hot water, 101 "li thout

Fuel

63 stoves
36 Hot Air
13 Hot Hater
o Steam

11 None
105 Coal

6 Oil
1 Wood

Condition - 41 good, 8 fair Condition - 41 good, 8 fair

mlELLINGS SUITABLE FOR USE AS

Field Offices for Contractors •

Field Offices for Supervisor's

ReSidences for Officers or Executives

Residences for Workingmen " • • • •

37

84

87

79

8

. . .

. . .

. . .

. . . . . . , .~ .Demolition
,

Suitable for Relocation, b;r moving. 101 yes; 22 no.

Located on S1te of Propose,i BUilding, 7 yes; 116 no.
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REPRODUCED AT THE NATIONAL ARCHIVES

TEMPOR/illY BUILDINGS

FIELD OFFICES

7°

1 - A-E-M #1 - Area Engineer's Office - 2 story
1 - AwE-H If2 - J .G. Hhite Corpn. Admin. &

Engineering - 2 story
1 - A-E-M #3 - J.G. White Corpn. Gen'l, Purch.,

& Acctg. - ;2 story
1 - A-E-M #1+ - J .G. vlhite Corpn. Construction 

2 story
1 - Baker-Smith
1 - Stebbins

27 - Portable
37 - Portable

3 - Receiving

WAREHOUSES

1 - Warehouse #1
1 - Warehouse ff2
1 - Ylarehouse 7;'j
1 - Warehouse #4 (A-lOO)
1 - Warehouse #5 (A-IOl)
1 - Warehouse #6 (Baker-Smith)
1 - Ylarehouse (Lord Electric) Electrical
1 - Warehouse (Chemical Construction)
1 - Cement House

SEOPS

31' X Ill'

31' x Ill'

31' x Ill'
24' x 60'
15' X 20'
20' x 24'
16' x 20'
20' x 50'

60' X 150 1

60' x 150'
60' x 150 1

16' X 50 1

16' X 50'
60' X 150'
29' x 120'
40' x 6o'
20' X 33'

1 - Carpenter Sho-p Mi II
1 - Carpenter Sho-p Extension
1 - Paint
1 - vlelding, Blacksmith ,& Fabricating
1 - Lead Burner
1 - Pipe (Baker-Smith)
1 - Welding (Baker-Smith)
1 - Machine (Ee,ker-8mi th)
1 - Ornamental Iron
1 - Heavy Equi-pment
1 - Truck Repair

SHEDS

21 - Tool Sheds
27 - Sheds
12 - Guard Sheds

1 - Oil Storage

29' X 55'
12 1 x 12' - 6"

29' x 83'
58' x 100'
30' x 60'
60' x 150'
40' x 100'
60' X 150'
58' x 101'
60' x 100'
30' X 160'

12' x 16'
10' x 12'
6' x 6'

24' X 36'
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REPRODUCED I<.T Tc\E NATIONAL ARCHIVES

TEMPORAllY BUILDINGS

SHEDS (Continued) 71

1 ~ Boiler Shed
1 - Boiler Shed
1 - Bricr-..J.ayer t s Shed (Stel)bins)

LOADING PLATFORMS

2 - Pipe Storage (Baker-~Lth)

SERVICE BUILDINGS (Not othl~rw1Be listed.)

1 - Co.feteria .rn.ade of 5 bu.ildings, each
3 - Canteens, each

40 - Field Toilets
1 - Pump House
1 - Small Car Garage and Tire Shed
1 - Reproduction House and Brick Vault

MISCELLANEOUS STRUCTURES

2 - Water Torrer Supports
110- Tool Boxes

1 - Corridor to Receiving Offices
1 - Corridor bet. A-E-M #2 and A-E-M #3
1 - Corridor joining above to A-E-M #1

12' X 28'
14 f .x 19 f

18' X 46'

50 1 X 204'

20' X 24'
20' x 24'
4' x 6'

lor x 12'
50' X 100'
48' X 31 '

3' X 4 1 X 6' long
15' X 20'

144 ' -0" x 6' -6"
42'-0" x 6 1 -6 11

FACILITIES PROVIDED BY RENOVATIONS OR ADDITIONS
TO EXISTING BUILDINGS

Initial A-E-M and Area Engineers' Offices - Tugwell Wiseman
Canning Plant

Initial Ordnance Department Offices - E-ll, E-40
Initial Chemical Construction Corporation Offices - E-20, E-21
Initial du Pont Offices - E-l, E-5
Interim Area Engineers Engineering and Safety Office - E-25
Interim A-E-M Engineering Offices - E-IO J E-16, E-18, E-19
Interim A-E-M Construction, Cost Control, and Transportation

Offices - E-13
A-E-M Central ReceivinG Office - House and Barn - E-15
Interim A-E-M Auxiliary Features and Safety Office - E-28
A-E-M Transportation and Fuel Dispensing Center - Steel Barn -

E-13
Initial A-E-M Maintenance and Shops Center - Barns - E-38
A-E-M Field Constr~ction Cffice, Magazine Area - E-85
A-E-M Field Construction Cffice, T.N.T. Area - E-66
A-E-M Field Construction Cffice, Acid Area - E-62
A-E-M Field Construction Cffice) Railroad - E-44
A-E-M Interim Time Offices, - E-64} E~83

Interim Storage} A-E-M Houses or Barns - E-2} E-3} E-51,
E-53, E-84) E-89, E-51
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TEMPORK~Y BUILDINGG

FACILITIES PROVIDED B~ RENOVATIONS OR ADDITIONS

TO EXISTING BUILDINGS

(Cantlnued )

Interim Storage - du Font - House E-4, Barns E-4l, E-48, E-51 J

E-63, E-66, E-70
A-E-M Infirmary and First-Aid Station El - E-40
A-E-M First-Aid Station E2 . E-65
1'. -E-M First-Aid Station #3 .' E-85
Assi[;Ded as Field Offices tel other Contractors than A-E-M 

E-37 J E-43, E-47, E-48, E-86, E-96] E-100

72
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JlJILD:mG, S'l'ROC"rtJRJt em Ul'ILI'l'Y GUAF.D REPORTING Sn;1EM AREA UTILITIES &FACILITIES
UNIT RO. . POST NO. Contracts: PC 1. SC: 25. Specifications: 1.

PUN DATE DATE OF
TITLE OF MAP OR mAVING lUMBER OF LATEST

DRAWING REVISION

Automatfe& ruar 1[.~Svetem ~ 01-100-Ml 1-1-4:
Automatic & ~UAr( RennrfinD' SVeu,lD

,;01-100-002 7-:n- ~ 2-2'1';Ii
Autol!'lllt lc & twiT RAnorting Svstem ~ 01~100-00 7-21- 2 2-~'i-I~

Automat Le e .etC tlonelS to "E" Bu! diIl!?s and Line to River 'PnnmHnl1Re -10 -00 1-1-1.. 4

AutomAt lc --.r.n "E" Bl11 I"'~ ...~.. , -10 -00' 1-1-4
Telenhnnjll for Med of 1'.1 AnI EDlDlovment 'RtilldinD's -71 1-602 7-q-4
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L.IST OF MAPS AND DRAl([lll;S
Sheet No. I of 2

BUILDING, STRUC'roRE OR UI'ILI'l'Y E"iPCRARY BUIlDINGS AREA GENERAL
urnT NO. POST NO. Contracts: PC 1. sc: 4,10,11,15,16,20,22,25,29. Snecifications: 1
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TITLE OF Mt\P OR DRAWING
PLAN

NUMBER

DAn:
OF

DRAWING

DATE OF
LA'mST

REVIsrcm ;,

E.M .. No - FloOr Plan
E ...M. No ..

A.E ..M.. No. t.. - Floor Plan
Connectkl! COrridors. A.E.M. Build:inJ:!s
l.lain Time Office
Standard Detaila far Coostructicn F:l.eld Offices (PortE.i.bIe)
Standard Details for CcnBtr~_r:1illa-dri'loes. 16' x 20'
Standard De'ta_1J.s_:f~g~tr.FIeld. Offices. 201 x 241

Check Officea
Ornamental Iren Shop - Snqp Area

-"It:::,..
T_.l-
T-2-1
T';~I

T-34-1
-,.;.~

T~85-2

':-79-1

~er 3mith - Machine Shoo

Lead Burners Shop - Ac1d Area
Arl~1ti~ t~- OrnRmAntAlIran ShOD

Baker -smith - BUillW-I.OcatToo fllari
q~~,+~~ far WAlrlina

"",

... ",-
- ....0.,
- ....5-,
~

T-&J-~

T::&
'-'>9-

~
T:33="

gnd Starm
rllm-icaticn ShoDS. SheAt 1

~er 3mi th - We ldin& Shop
laker Smith - Load1wz Be Star8P.6 Platforms

----- -

1«4 E1ectr~- ~

lR..1r'1i",,,, .....

- -- ---------

Boker Smith - Job
3Sl.kAr Smith - Pine ShOD

yteld1pg;-Bj
Tool House and Stock RoaDl

tim. Shona. Sheet 2
r-#-o.~

---------------

p .. in't...nrl SiDn Shnn I T-b5-
\t'!,'l ~'1-1;:';' t.n -;;; - ShOT T-7 Joo.

And ,.... - ....
,1 Pav -T" N1I _ \Il'l,~.... Lard Electric. BIlker Smi'tb. -~ 1-;

~ Lt.irm - Tease Pit . - -
.. "'" ,+inn _ -; .... '

_ ea.vv 'R'nn1 TllMnt Reoair ShoDS - ~; l\,)
\.0,)

- ~
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LIST OF MAPS AlG> IIWfI'lI:S
SAMt ItO. 2 oil ?(

lIJILDn&, STI«JC'OORE OB 11l"ILITr mlPCRARY BUI.I1lINOS (CClm» ADD ~
UNIT 10. POST BO. Contraete: Fe 1. SC.: 4,10,ll,15,16,20.22.25.?9. S'Oecitieationa: 1
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TITLE 01 MAP OR mAWIIG
JUlI

If.JlS1
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QJF

ItlWlltG

~Oi

~
III'(\~

~

lsn Center - Wfci TrmlTW-crliji-2Jiak-ShOD
lsn Centet - Hem Equipment Reoa:1r hon
I nn ('..Ant",,. _ Truck Repe.ir ShOD

·----·-·icn Center - TrolIEij'Bef!l-":--WcltGare.n
mspcg:tatisn Ceowt - Propoped 2 Water Line

DuPont and Government Rece1v~ arrieea
Standard -TemporarY WarehOUl!
Standard Details far TemporarY YlarenCftlSe-
WarehOWJe, 40' X 601, far C.C.~
pl.'! Sh~T1!~ 44YQllt ~ Sta.118 Bern
Plan ShOlf1Il.g wmit of StaUs in Barn E-82-A
Plan and Details of Rifle and Pistol Range
Planana-DetaIlS of Rlfli-aIld Pistol "Range

~""J + i
·".l~
~c;:t i
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LIST OF MAPS AUD DRAWJNGS

---- - - ~~ ... ...
BUILDIHG, STRUCTURE OR ur:run WA'IER DISTRIBlITION A?.EJ\ UTILITlt.S &, FACILITI-":.:
mrIT NO .. l:,''''3 POST NO. Contracts: Fe 1,<~,7?,~3. ~c: 20. ~~e'ifi~3ti0nB: 1,23,79,~~.

PlAN
DATE DATE OF

T1TIE OF MAP OR DRAWING
NUMBER

OF LATEST
, DRAWING REVISION

Ii' Ir",t. Part. of DrinldTlD WAt....,. S,lITlT, h, ~ $)01A_,...... '" "'....... .......,. '')

F:lrst. PU"'t.. of WlIltPT' Di ..1":..; ')() '1 A.l;/Y)...f'I{)" ......" '?

First PArt. n4' DriTlldna WAter ~1 nr IV Di.,+... 4 - 'i ()1.A- l;nn. .m ':t '<..?1 ,J.? ._J.2
WAter D~tri ,+of - ~ - Go,........ '" 1 ~ .+ ,... :>1ans ')0 '1_ t::fV'L.f'\{) I ~-L..-L.? -'ll..i..2
WAt.".,. D; at.ri ~lIt.inn

~ ,1 '~~ .... ' ..... ?knR 'in':l .l;fl(L .()()l; ~-.l.-l..2 ~1-J..2- -
Yr At.A" Dis ..... tm ' ..... ~ II r'W\ ~JAns 1)()1-I'"'~ ~~ 1.- _L 2 • 11- .2-
iiB.ter Di RT-r1 hllT.,..... SV8 t.Am _ "

.rV'",+i ..... Plens 'iC'''' r', J)("/ .l.- >.1..- .2 - '!7- ~
WAt.8r ...... ht ., NIl ~ ,1 Locsticn P Lans ',... ,..,."

1..- -L) 1-- - ;:!
?'A+OYO ni .. t:rih'llH C'fl Svstem _ General Locaticn Plans 'n n,..

L- -4.') L5-,~-
Water Dist:rihnt.i·C'fl SYstem - Profi .e8 ~O ;,rv -II",

Water Di~t.ributian SYstem - Profi .as ':0 -501 l-Ol'
Water n4 ~h··n"'l1+.i,.... Svstem - Profi .es 50 l-l)()( 1-01
VIAt.AT" DiAt.r~hllt.inn SYstem - Profiles 50. I-~ 00-017
V'At.ar Distributlcn SYStem - Typical Camecticns. Details 50 I- 00-0
i'a':.Ar Distribut1cm SYstem - Final Draw: ~lZ - Shop Aree. 503- 00-0 ,.. -
fia ~r DiBtributico System - Final Draw ln2 TNT Area. e-D Lines 503-500-0
Wa' :;er Dietributim Snte. - Final Draw l.n£ TN Area. A-B ,-".nes I 3-' '-, -~

Wa :.er DiIltr1butim SYStem - Final Draw J1R TN' Area. :-F ... .nes ,... - 10-.

Wa'I:.er Distributicn System - li" nal Iraw ngJ.c Ld ~aa ERe ?Rll: - 10-.
Water D1stributim System - F~ na: Ac Ld ~ea Wast ',e lJ- r1-,

Water D1stributim ;;)ystem - na: ,\)raw: .DR: (;Jass or C8 ,1cm ~ard j(J il- 10-,

Water Diatributlcm SYstem - J1a: l%'aw .DR: ~t'l","n ee. 11- u-~
Water Distr1butlm System - ina Iraw .ng .; ew. Dil P. Area "if li- ~,

'later D1atr buticn "tell - ~1na: Iraw: .ng ower & ater Treatment Areas ;C i-' J-I. 1.£ 11- ~J
Water Du' ,~...cn yatell - ~u lU-ZZ-4'c:
Water Dietr butlm ystell - F1nal Waw1ng. nat.er .une to A-IPoM 4 'iO':l.. .",.",.. "'...., ll-'ID-l.2
W.. -t.A'r" ~. IN"+" ,..... _ FinAl n...~_i..,.. T Box Be. Shoak: ... .t,

AiiJ<~AS fir' -'I: ll-~

lIr.+n'" n ........... "".~ .. _ - _ 2- - ••• !fatAl" LinA t.n .... ,~ ~o
,.., "'-n 1-q-J.~

~ ..... ,,.,,,. - ?ltmn f' C'l'r Ann ~AY"'V"nA WB.tAl' SO: 1"'- )(}"202 3-21-42
Meter Pit far Service and Water ')0: b-' 0-21)3 ,3-22-42
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LIST OF MAPS AND DRAiiINGS

:BUILDlliG,S~ OR UI'ILITY 1iATER SYS'IEtl

UNIT NO. 503 POST NO. Contracts: PC 1.23.79 .A3. SC: 20.

Sheet No. :2 of 2

AREA UTILITIES & FACILITIES
Specifications: 1,23,79,R3.

'"~
'"g
c
()
m
o
~
-4

ffi
z
~
6
~
?O
()
:c
~
'"

TITLE OF MAP ern DRAW'ING
PLAN

JIUMBEfl

DATE
OF

DRA\lING

DATE OF
LATEST

REVISION ~.;

11<> .. of O't'l of' Joint IlIld Reinforoemetit far 22" Cenorete Pine
~ ., TAVOUt. 1.2" Wood Stave and Concrete Water SU1JOlY Line I 503-500-0
~ li lAvwt - ditto -- fl9~WO-O

• , T~'T""+ _ d itto 50 500-0
D::it: or~~itDr~:a; W~ter arid 42" Watet-SuPpl{-LIil- --- -
"""holo Detail. Be _2£ 4.2" Wood Stave L1ne. fi~g
leMag, Repair cmmI~ft9F7t?conareteNpe J503-500-'}Jb
Intake Piow Plan. oflles. SeQtiCll8 5O~IOO-201

I 30" Faroe Ma1n. Plans and Pi'of118s . _J.50J!ERX2=?24
G()) PiPe Line frau Boiler House r ;rr>=500-90~

,.......-........--:--------..,...----.........-----,.......---------------~~~

?
'__1.7

- u·-42
"'-11. _I. ?

~24-42

7-,..42
:Gr-15"',42
-2842
-0-42

1r-17-42
5-5-42
3-20-42

7~Z-4Z

5-13=Z+2

-r-Z7-43
9-1.7~

'".>-
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WAR DEPARTMENT

CORPS OF ENGINEERS, U.S. ARMY--
241

AS BUILT PLOT PLANS

ICO· I"J

100·/5

100·16

1"0"· 17

100' IIA

ORA-WINO
MuM8Cl=t

800·80000.!}

PLANSFOR PLOT
AREA COVERED

T",4/V1( a. 8C,1/l0ING' NOS "l'Mr A..fI~A

,JICU) ANO SHCP AJ?E"'S

4DM., POW.t"OiP. W,QT~R T~£AT A,(!£'AS

CLASS/,ICA7/01V YA#b A.I?EA

WE~T P.ANr M.4GA~/rJE APE,II

EAST RA/i'T M.4U,JIZI"'C AR£1'f

NITN.4T/ON AREA

u

10

SHEfT
NI,)M8£R.

INDEX

ANDDUPONTOFTABULATION

SHOP AREA

L, K. O~·dB~U~1LF;;;D~IN~G~L'=:'K.~o, rFN~U;;;M;;;B~E~R~S~~==r.:c~os.~.c7Fc ;:=;LH~O;=]'
ADMINISTRATION AREA ~~:~~.T "~::.~. ACID AREA ~;',"':'T. NLU':.'?" NITRATION_~A:.:-R.:.:E=-A_-+,:,;~,::~"",,-·~=.:~:c~+N_u:::"";:-.';-~'--.--j ~_~W..:-A_T~E:.:R...:-_..:S:...U=-P_P~L:",Y __+..:.:N~u'::"',::,.~'.=-+N:..:."""':::,:,:::.(:..:..'-1
f-...".--,.,.-----.,...,--....".-,..---!-'=='--1f-"'==_j L-,..===::""=--==-~--:--t~~~-+::::::~~II--=~:"':"":"'::"':"':-: "/~ J>~U; PUA,fPflW; PlANr .j()J{I' ~/2
~:",,:=,r..,ANO CI.(}Cx AI./,EY.5 70/ 101 ~r,:::A~M~"",:,;==O:::U$:::":::''''::'''~'''::",,::;::';':T=='',::,GF~'"':~:":'P_-1_,::,-'O::::"/-II-'~::O::/:",1_I ~ .",:::t>/oo':::t>::..:..;':::,,:,:::,;:,:::~h'OVn . A. • ""~·'---l--'~="--n~=~--=~:':"'--------+--:="--t--=::.e-:'---I

I-.!..T""""~,::I'rlCN=""--"8"'''''''L",,,,,,,'''':::.. +-.:.:7Q,,,2_+':'',:::.Z~---l f'~~..~.~.~~~~~~§~",~.p.~, ~3~~~iO/~i~4~O~"~~ 1~~~~~~~=~t~~~~~~~¥~B~O~"~~ COOf.~1'HS ~,.TCN ~"'~~~U'~":::VD="~ +-:":":'.::,3.:,'_+-.::""::;2;:'':_-l1r-----" 0 c: 'UJI'} Et~IIAr£O ()l'/IVK/I'IG WArE'" 5TOPA~ -IM4 S#.7~

;::;L:;:';~r~':::=6 ;:~: ~:=N:O:;~:;;'N:;~;: ::~ ::=~ c :0:0 110'1 ~C/NuC rAN~ -IO.. ,J .;.r"J

1-'="';::,""'.::"==r:-=N::;"::"'::<U:-"-'=="--------t-:;><=-"-1,......:~·--j<liZ )( NIMIC ACIO ST(;JA,III<TL; : \.;'~c~c~r~L:::A:::T~O~"':..:...:.N~o~"~r~H~ ._,;f___=.~"::,~~~'- _/-S'7C1:.;''----!
C.:~ETZNfA 70. 106 Nlrl1/C AC,,, CCNC£NTJ?ATOA1 Pt,AI"o' ~;; JOZJ -··~---+';:;;:':'>'::'''':--+-'::'';':'6':----j.WC!JY' ",o;/J ~"1I

~M.::":::'NC:_'...-':';:OC:.-::,.,'-='I:::.:A.::o.::a.::UA::R=,.£'-'R:..::"'~---+__=r"':3:_+~TO;9~_1 ~N~.~..~s~i~s~r""~'~"'..~r,~"~M~'f~S~~~==I=~Z~03t=tj'~O~32t=~.1=":'="=r.~"'='~N='=r,="'~"~rl=NG=--"':.,,~<I~~~r.C:.=.~~~-.::-.::-.::-=+-.::~.~ "if2~~t-=i~~~~O~z::'f=-~~;;-;:7;;--;;;;;;;·~:;;;";;";;r:.:"':-------I-::.;;.;';':;;6:-t-'"~~;:";-i I;1.46 POt..~ 7/2 'Ia ~C(JNC£,NrlP,4rlN(; 1'0(1)' CI~t/UTOIi'.s JO,$ ~o.sl ~ IQld 402Z "-r,r£P 8C,1I£"II'/(; ~(J.JO S~"4

M~OICAL SENvicE tlt/ILO/NG 7/9 71g !U2 X Q.I,QJ( SA 5rolUO£ TANKS SCJS JOJZ C 6o'C .,oz~ CHEMICAt. srO,Q,#GC t!fl//tOIM$ ~".$~ 4'''''_
(lVAND I"J'CAOQV,4,1;rTC,Q$ '720 72" COtvCL'NTNAr;NI(l Nfl',/( :!5n:JIf('.AtSlf' 304 .1Q48 D ,06D .t:Je-C;4RiS(;'I'tI.47/C1/'o1 (1A!!UN -io.lC 1"';,3'1'

GAR-AGe ntJR STAr':" a: ORDNANCE:" 724 726 ST.t;10N(; NITRIC AC/O STCA'AGC .3~ 4t:J$1 £ (Jor.c 60:l4 SLt/~"'''' Porn.. u~
&iI,J:J..r<9£ roA1 G(.JAA10 l"Ia'T's 7..10 730 F8~ 4: "L~(/M srORA6£ ~o.s .10,$$ ,. #(;Ir "D~4 NIV~.Q ~""'P/NQ S'1"ATION 4""A .1U~1

L>o,I?Mrro,,{'y' INO~TI"fJ 7$1 TNT: NESIOUAL $04. sro.t'i'fIttiC "0.5 J06(1 rONr/,rY-INQ /'foUSE ~A._,; -+-'.o:t>;;5;.;~;-+-~~";;:'';"./;_l ~/V£P G.-tT£ h"Ol/-SC -10",(/ $.uz

L.::o:::O"''''c::..,''''c:TO='''.cl'_r:c:.s'''O'''LI=,.H.,,~'-- -J. -L...:'::.s,,~......J ~9'~2~Y,~.~c:~4~e:~A...~S~4~S~1'~"'~"'~A~"E~====t=~304~~~~~O~s~, ~l ~===:~~~.~.~. ~:~,,~====+~.t>~'~"~+~8~.3~2~~ ~:;,~/~~:=~:::'....:.....::/JV~r.:::A..:.:I':=--:.:"'~~~L~L=-. -If___=...::O=~.::c':-I--'~::..::.:.:3:.-~ I
rrNTM/-f' 3TOHAlSc rAN....s ~t:J4 30S1 C 403C 1kJ" CNLQ#I/IIArtON 3rArlON "uC S""4

S£IJ..lT£ pt.ANr "()7 JlD7/ () .(),(J 6(1"" F-IRC 5:rO"'A~'£ It'CS,c"oVCI&t &~"
OU"O~l L. 1(. O. s.( CONc£NrRAro~ /"J'OVSE 406 ,J061 C _tu£' 6014 ~1.~"'Ar4'O ':"I';>C STORAC91! T"N~ JIJC SlSZ2

NUM6ER NUMer::R rt/£i. OiL 6rORAG~ rANKS "04 ~042 F ~~!:_ ~~ ELEVATEO COOL./NlS w... rJ(~ r.4/V~ SO.3 JS.!II

11-~:_:..::::;/oo':..:.<:#::SL'::.Y'_60:..::"':"'''.::s:.:;'--~_':::.:..~ -1--';'''~:..:7_+-'<:;:::'~:":~,---I ~.s~,,~o~,.,~;~~;:~~:;====t=~r<~,,~+j:~~~:~~~~=~::",=,,,,,,===ro:="=LI="="=<:=~:""'=.=~A:~"==-"=..'."':~"~Mi~KS;:~-~~~':.-'1---;.::.:~:~~:~-_·t~..:::~:ggl';'::-1 r--------=---=----r;:::;;~;:T-;--;;--;;-ll:;,::. ::~::_";; ;:: :~:~ ~;:~:~P::=~.~ O'~~C£ ;:~ ;::: ~(/I.K ; ::: ::: SEWAGE DISPOSAL c:C~::~ ~u;:'e~A
CNAN().!: HOVSE S. 707 7074 ;-&1AMlr~ 8uILorNO 604 .J1I41 4 '0-16 1J047 iCI() N~GlTNAl.lrArIO/'tl 4VILOI/ll~ 'U(tJf .ld/r

CHANGE /"f'OUoSE ·$6 707 7<:>74 C 'o~C ,tUI ACIO Neu'/' COLLeCTION rANK 6?OC' &($14

GFN~.qAI. ,5Tt>L;'EH"'VSr 71''' ro.t/Mlr€ I5VIJ.OIN6 H~I ~rw OJ.s~ -"tJMPrlV(J ST4T";1tV #417.4 0567/

MA,e~/;4(. .sitE/:) 7/4 Tldl OuPaHT I., K. O. WASh" /"IOW..!JC ,I .fJ.~ eta~1 I'-+"HC;/" r-"HK ~n4 ~1S7.2

OIL AN£) NINr "iirOqA6~ 715 71S1 MAGAZINE AREA NUhnc. /"luMICR d aO~6 606Z 3t.f./CtF~L ~o· NO,l;>rH .I1C .5678

G4R.4GC AND Q£PA/Il SHOP 7/6 TMI MAOAZIN£S IVC/M.,~i~O C. W ON £ACIY geC, 7"0 C .0'" aOe3 . SOwnl 61"1) "&'74

COMa/NED ,sI7'OPS 1/7 7/71 STREET 8GG//IININ6 iVlTH ;4" S""'C£'T 4/f sosS D ,,()~O .06<1 V£lY'rt/p/ VAVi. r _/7~ 6tS7S

.I.oCoMar,v£ House 7/~ 7/61 L.a#.::=OIM7=c...::O==""""=.c.'.:.."~<..:.r.:..:"'.;:"'::'R.:.:""'::.;.:....;:..,.:...::/_-+':_"::2::/_-i-;;::.:-:--j t-----..:....-="'---------lI--:";:-.;_~.;_-___j.S_ I_~::-.=-.,I-::;·-:.:-.:.:O..·:.,~.:::·=-:,.,,:~:.:"':.:.·,:,.·:.:~-:.:·:::.;;-:__,;,:.-:::.~ ·;:- +--=:·7":::-r::-I--'~:::·::-.::".:..-~ I
N/~()CN:; :=>rfOP S I 722 '122/ M.2 /1%1 11112 ,.. tld_" .......... IIIC"O lYe",r ""'/XIIV(; TANk ~106 SIS!}'

MILI.WA;1It;HT SHOP 52 TZZ '1.12 M." 8Z/ 421.!1 I\IJUl.,N(; I"fOLl3C " '04 A Ik:>6I OI..lY.r""l~ .HEAO CH""'MlJ~P 056,92

l..AU,NOklY 7,2.1 72.11 ,1.,'• .,. tUI 9214 ~ "'4" 8064

~~C;;~...,~:;~O~L/~"'j,~~:;~;,~A~r.~g~'N:;:::::::::==::::::::::::::=:::t=:::7~U~=:::~=i'~2d~,::::::jf---------.....;--~M==..::;.s,--+-8==2:,:/:-+~3~2.:.:1$=--j 1------.:----;C;.------+.;:.:::~'5.c:--t--IiOii6--
1-"....,,"';::":.':..:ff.::"c...::tU="..:.":::C'-- -I-_:..:":.:4':_+-..:.':.;u:~, _ _lI--':----------..:;M:,:..::':--+':-:,,.:-:':--+.::•.;2:::'6;.--41--::4C:::-''''O-...,.....~:::'-'7."'..,,,,:;--,,,'''<:''',O.,:~:,,.c"":-:-:6C-<l::;"-=O''''N";';a,..A-;-+-:~::-'2·i-;-··-t-Z·.·"O:~/---
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Water

"~

UTILITIl::::

viater Intake end River Pumpin~ Station

159. The Water Intake PID.n.t and Pumping Station is located
on the site known as the 17iye Mile Meadow ll

, west of the
intersection of Pletcher and River Roads, covered by the
Hater Intake Easement, extend.ing to the ahore line of the
Niagara River, includinc the under water rights of an area ap
prox:l..J:nately 175' wide and 48:,1 into the river beyond the shore
line, a distance of lOa' beyond the end of rock crib at the
intake. The under water sect.ion of the intake consists of
two 6o" reinforced concrete Ilipes laid in a trench in the bed
of the river end backfilled.. The water intake section is laid
in a rock crib. These pipes extend inshore to the circular
concrete intake well on the river bank, top of which is 16'
above the normal water level of the river, and effects the
tranai tion between the two rj.ver intake pipes and the single
54 11 reinforced concrete pipe line to the lJump pit in the
Pumping Station substructure" See !h{g. 100-21 page 252.

160. The Pumping Station ts equipped with four 7,000 G.P .M.
motor driven pumps at 150' head, one of which is a slJore, mak
ing the initial rated ca:ImcHy of the Pumping Ste_tion 21,000
G.P.M. as compared with the !.nitial Ifu:.uimum dem.and of 17,500
G.P.M. for a 6-Line T.N.T. P:cant. The SUbstructure, however,
has been constructed large ellough to house six 7,000 G.P.M.
pumps, sufficient for a 12-L:lne T.N.T. Plant. These pumps a.re
vertical, deep well type, due to a variation of more than 30'
in the water level in the l01rer Niagara River, caused by ice
jams. The pump manifold in ':.he Pumping Station connects through
two 30" cast iron force mainl3 to the manifold at the Gate House.
See photographs of the Pumping Station and Intake Site on
Plate XIV.

161. In the Gate House thl; connection is made to the single
42 Jl di8lll.. reinforced concrete pipe, which extends approximately
8,538 1 eastward, along Pletcher Road, to its junction with the
42 lf diam. wood stave pipe, encased in c concrete envelope, which
runs 7,687' to a concrete circular ring surge cha.m.ber, at the
Water Treatment Plant. Manholes have been provided the full
length of the 42 11 supply Ill£Lil. In order to prevent reverse
flow in this main; a hinged, double, horizontal type check
valve is installed at the supply main connection .nth the surge
ch8lll.ber. See photograph of the Gate House on Plate XIV.

162. The·Fraser-Brace RepJrt on the site for the Lake Ontario
Ordnance Works, submitted on December 16, 1941, in Section 6,
"Water Supply", states: "Th~ we.ter supply for- e. plant at the
site under consideration will be unusually Good and unusually
easy and cheap to install. 1I
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Water Intake illld River PWlrpinB Stati0p. (Cont i.nued)

16.3. The Subsurface conditions at the intake were so shaly
that the deep excav8.tion required was difficult, slow and
expensive. The intake well :for the pumps under the River
Pumping Station reqUired ext'9nsive steel piJ.inG. A hairpin
loop type of road had to be 'built for construction e.nd main
tenance purposes to afford access from the River Road above.

164. Further, the Fraser-Brace Report read: "The general
surface of the manuf~cturing area is less than fifty feet
above the level of the water in Nc~ara River and Lake Ontario
which will reduce the pumping costs below what it frequently
is in similar plants II •

165. As already stated, it was necessary to provide pumps
at the River Pumping Station Buitable for alSO ft. hea.d.
The elevation of the invert of the intake in the Niagara River
is 211.3.~ The normal river level is 245.0. The pump floor
level is 283.0. The level of the Gnrge chamber overflow
crest within the Project is 340.5. The difference in levels
between the intake invert ar..d the overfloi'l crest in the surge
tank is 129.2 feet. .

166. The sizes and lengths of the pipes in the Water Supply
line from the NiaBara River to the SurGe Tank are;

275

16,225'
18,124'

60" diam. reinforced concrete Intake Pipes
from the Niagara River to Intake Hell

54 11 diam. reinforcecl concrete pipe from
Intake vTell to i:Jle Pumping Station

30" diameter cast iron force mains from
Pumping Station to the Gate House

42" diameter main (part reinforced concrete
and purt wood s':,ave) from Gate House
to Surge Tank

675 1
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Water Tre~tment Plant

167. The Fr'aser-Brace Repo:~ttSection 6, "Water SuP"!?ly'~ stated:
"The quality of the water obtained at these points!' (ie. the
Niage,ra River or Lake Ontario) I'will be so good that it will
not require treatment for the process uses. The hardness is
about 5 parts per million, wh lch means that a sliGht and in
expensive treatment will be required for the small amount of
water which will be required for the boiler feed."

168. On March 132 1942 the hardness of the water in the
Niagara River was between 112-ll4 parts per million. During
January and February 1943 the hardness of the raw water in the
intake line was from 130 - 14J parts per million. The present
low reading) for hardness varies fram 115-125 p.p.m. e~d the
high reading for hardness varies from 135-145 p.p.m. Hence it
became imperative to treat the water for process and other uses
and to install the extensive 'water treatment plant which was
constructed to prOVide separate handling) storing and pumping
for five Mfferent types of Wolter.

169. At the Water Treatment Plant site the foundations had
to be designed for 3,000 pounds per squa,re foot loadinG. This
and the necessity for storing and handling large quantities of
chemicals for treatment purposes) the necessity of filters,
recarbonation, and large storage reser~oirs, increased the size
and cost of the plant many times over the original estimated
size and cost.

170. The Water Treatment Plant is located on the west side
of the Power and Water Treatment Area and consists of the fol
lowing fifteen buildings and structures:

1 - Surge Tank (or chamber), concrete 26' _0" in diam.
With one story frame building over area around
tank

3 - Accelators (or ccld process lime softeners) each
62 1 -6" diam. by 18 t deep, of 5)600 G.P.M. capacity,
concrete with woc,d roofs.

1 - Recarbonation Bacdn, 34'-9" x 48'-ll't with open
concrete basin

1 - Cooling Water Storage Reservoir, 178 1 -4" x 204'_8",
concrete with wood roof, 4,000,000 Gallons capa
city

1 - Fire Water Reservoir, 57 1 -10" x 87'-10", concrete
with wood roof, ~IOO, 000 gallons capacity
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Water Trea.tment Plant (Continued)

1 - Clear Hell, for IJrocess or filtered vrater, 38' -5" x
761-0" :x. 7' -6" with total capacity of 136,300
gallons.

1 - Soft Well, for Zeolite treated water, 16 1 -8 11 x
32 t _Oll x 9 1 -0" with total capac ity of' 29,000
gallons

1 - Chemical Storfise BUlldine, 16' ~olt :x. 78' -O!I, 3 story
and basement, cor.crete, concrete block and frame
buildinG

1 - Filter and Water Treatment Building, 67' -4" x
78' _011, 2 story End basement, concrete, concrete
block and frame building

1·-- Pumping Station, 67'-4" X 68 1 -10", one story
concrete, concrete block and frame bUilding, con
taining 26 pumps:. 25 electrically driven (totallinc
1,700 H.P. conneeted load) and 1 steam driven, for
drinkin{3 water, Gooling water, fire service, process
water, boiler feed water, lime slurry pumping and
back wash, and wet pits.

1 ~ Venturi Vault, 1'71_1" x 23'-0", concrete vault
beloW grade

1 - Overflow' Flume from Sur{3e ChalQ,ber, 4 f -011 X II' -011 ,
concrete section in Filter Building and Pumping
Station bEl..sementl3, and 4 - 24 11 reinforced concrete
pipes to drainage ditch

Reservoir blm-l o:~f, 30" and 12" reinforced concrete
p1. pe line s to dn:.inage di tch

1 - Slurry Pool and l:lpillways, earth dykes

171. The plot plan of the Water Treatment Plant is shown on
page 248 and the slurry pool is shown on page 251. P.hotographs
of the plant are shoml on plates XIII and XIV. ':.
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REQUIREMENTS nTSTALLED STORAGE
USE SOUIWE (6-Line Plant CAPACITY CAPACITY
- for 24 lirs. )

Drinking Water Metered and 187,200 gallons per 10" Main at 100/1 Pressure 75,000 gallons Wood Ele-
and purchased de.y 2 Service Supply Booster vated-Tank on steel
Service Water from NiagarG_ 130 G. P. H.-Av. PUID:ns supports

Falls ,vater 500 G.P.M. -Peak 500-G.P.M.-80 Ft. Head
supply

Fire Protection Raw water from 1,450 G. P. M. 750 G.P .M. Fire Engine lOO,OOO gallons Steel

I
Water Niagare_ TIiver vhen fire engines 500 G.P .M. F'.re En[p.ne Elevated Tank

I are- jJi.llil:t>.i.ilg
(""\ .,-;1": __ ..... Tl.~ __ ..... "nn nnn n<> 11 !"I-nc; 0..Y"!"I'lTlr'lc.. .J.'.LJ..'C" .LVUJJ..!;Jt...J / .............. , ..... ~...., 0-.---....... - -- -----

l,OOO G.P.M.-380 Ft. Head Storage Reservoir
Cooling Water Water from 23,364,400 gallons ' 2C$,OOO G.P.M. at Intake 4,000,000 gallons Ground

Niagara River "per day Pumping Plant Storage Reservoir
treated 16,225 G. P. M. 6-Cooling Water Pumps 275,000 gallon concrete

3,200 G.P,M.-195 Ft. Read Water Tower
Boiler Feed Water from 300 G. P. M. 3 Filtered Water Transfer 10,000 gallons wooden
Wa.ter Niaga.ra River Pumus Elevated Scorage Tank on

treated and 800' G.P .M. -·40 Ft. Head steel supports
filtered and 3 Zeolite Water Pum"p8 29,000 gallons concrete
again treated to Boiler Plant Soft Well at Treatment

'.~ 600 G.P.M.-110 Ft. Head Plant-:
Process 'vater Water from 1,035,600 gallons 2C$,OOO G.P.M. at Intake Clear Well
to TNT Area Niagara River per day Pumping Plant 136>300 gallons

treated and 1,136 G. P. M. 3 Process Water Pumps
filtered 600 G.P.M.-190 Ft.

2 Backwash Pumps
4,000 G.p.M.-40 Ft.

f\)
-.Jco

~

~
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Drinkil]S and. Serv1ce Wa.ter

17,3. The drinking and sarrice water supply is obtained
from the City of Niagara Falls 12 1t water main sUVDlying
Youngstown and Fort Niagara. The cormection to the city main
is made adjacent to the Pletl~her Road crossing over the
Lewiston and Youngstown Fron'~ier Railroad, 'by connecting a
12" x 10" reducer section and. 10H valve to the eXisting 12"
tee controlled. by a 12" valve at this point. The 10" class
"e" cast iron bell and spigo·,~ pipe line crosses under Pletcher
Road to the north side into '~e meter pit vhere all water used
on the project is metered. ~fue service pressure is 100 Ibs.
per square inch. See photog~aph of the pipe line on Plate XX.

171;.. The 10" pipe line COlltinues from the meter pit in an
easterly direction on the Go'{ernment right of way, to the
chlorination station at the (~ast side of Ble.irville Creek
Road a.t the intersection of lmd on the south side of Pletcher
Road, where chlorination in I~ll quantities up to 15 pounds
per 24 hOUTS, and a certain IllaOunt of anhydrous ammonia is
added, to counteract the chlorine taste in the water, thence
to all parts of the plant whl~re water is required for drinking,
lavatories, laboratories, showers, hospital and cafeteria.

175. Where this line passes the pUIJJ.ping station a by-paSB
is made to duplicate booster pumps so that, should the pressure
in the city main be too lOW, sufficient pump capacity will be
available to maintain the re'luired pressure service for the
plant. About lilO feet north of the pumping station an elevated
wood tank supported on a stel~l tower is used as a reserve
storage of 75,000 gallons for the water sup:ply. See :photo
graph Plate XII.

LENGTHS OF DRINKING AND SEJVICE WATER DISTRIBUTI ON LINES

Size Supply Adm. Trans~ Power Acid TNT ',Total
Main Area ;portatio:~ & ShoJ( Area Area

10fl ~ 16273' 5568 1 2391' 24,232 '
8"~ 1237 1 1579' 4727' 7,543'
6"~ 1433' 960' 212' 3467' 6,072'
4"J 122' 3063' 287' 3868' 7,340'
2" 3663' 960' 4,623'

ill 825' 1074' 718' 669' 3,286'
2-" ~ 1496' 166' 1,662 1

2 ...-t

2"~ 767' 1977' 1034' 958' 5802' 10,5J.8'
l.1. tl H 182' 132' 314'2 •

1 110 193' 85' 278'
3/4" 29' 29'

16273' 4759' 5610 1 13309' 4714' 21202' 65,897'

279
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Fire Protection

176. The water for fire protection purposes goes into the
fire ~rotection mains having fire hydrants and into the
Sprinkler Systems of various buildings.

177. Raw water from the Niagara River is pumped into the
surge tank at the ylater Treatment Plant and the overflow goes
through a circular concrete spillway into the 500,000 gallon
ground storage reservoir, overflow fram this goca into the
drainage ditch.

178. From the reservoir connections are made to two sta
tionary 1,000 G.P.M., 380 ft. head} fire pumps} one steam
driven and one electrically oxiven} in the Pumping station,
frOlll which a 10" - Class "D" J bell and spigot cast iron pipe
laid underground with caulked. lead joints constitutes the fire
protection main. Two hydrants were installed so that a fire
engine pumper could be connected to pump water from the
Storage Reservoir into the ftre protection main.

179. The 10" main reduces to 8" and again to 6'; and
finally to 4" in the Shop Area.

180. An elevated cylindri(:a.1 steel tank of 100,000 gallons
capacity for fire protection water storage was installed
2,370 feet northeast of the ]xoJect Pumping Station. The
upper water ele\'"ation governed by a noat valve, is 450 ft' J

the top of the stand pipe is at 417.5 ft. elevation.

181. The sizes and lengthr3 of pipe for the fire-protection
system are:

FIRE PRomOTION SYSTEM PIPIN(;.
(Lengffi" in Feet)

Adm. Classif- P,)wer Acid TNT & Total
Size Area ication & Shop Area MagaZine Feet

10" 1,328 1,826 ,tt,040 7,J.94
8 1

' 824 1,002 ~3 ,500 5,316 15,393 31,035
6" 841 1}678 1,291 48 11,495 l5,353
4" 45 45

2,993 4,506 1,) ,876 5,364 26,888 53,627

280
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Cooling Water

182. The cooling water is used for cooling chemical proc
esses through, or over, coils, condensers, closed or open
heat exchangers or in water j.9.ckets.

183. This water is taken from the Niagara Fiver and forced
by the River Pumping Station into the surge tank at the Water
Treatment Plant, here it goes into the accelators where it is
softened and treated, then through the recarbonation basin into
the 4,000,000 gallon (which is sufficient for 4~ hOUTS normal
re~uiremente) ground storage reservoir on the north side of
the Water Treatment Plant,

184. This reservoir is connecl;ed to six rotary, electric
ally driven, cooling water pumps, each· of 3,200 G.P.M. capacity,
which discharge into a 36" diam. Venturi meter and. a 36" diam.
Class IICfl cast iron bell and spigot underground main with
leadite jqints.

185. Cooling water is carried to the Power, Acid and T.N.T.
Areas. In the Acid Area the main reduces to 24" diam. pipe
and is connected to the 275,000 gallon concrete water tower,
which is in the east end of this Area.

186. This elevated cooling water storage is re~uired eo
that, in' case of pump failurE', 165,000 gallons of cooling water
would be available for the T.N.T. Area and from 68,000 to
110,000 gallons would be avajlable for the Acid Area. These
Quantities are considered sufficient to complete the manufac
turing cycles of the product in process at a time when a
failure of water supply might occur due to current failure,
breakage of water line, or oi~erwise.

187. The water stored in the concrete cooling tower between
elevations 456.0 and 468.0 iEI available for use in the Acid
Area. After this has been utilized the water between eleva
tions 432.0 and 1~56.0 is avaJlable for the T.N,T. Area.

188. This tank is e~ui"pped with an electric water-level
recording device and signal Bystem, by which the operator at
the Pumping Station of the Water Treatment Plant can determine
the level of water in the concrete tower, which is 41.460 feet
distant, at any time. When the water reaches the 46ts.0 foot
level, which is six inches below the top of tille overflow pipe,
the high-water alarm is given by a bell and repeated at
3-minute intervals until the operator reduces the pumping
capacity.

281
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Cooling Water (Continued)

189. When the water receden to four feet belo"T the high
alarm. level] a low-water alar'Il signal of a different tone is
given at 3-minute intervals wltil the operator increases the
pumping capacity. Should the water continue to recede until
the minimum low level is reached] 12 feet below the top level,
which is the outlet of the pipe to the T.N.T. Area, a siren
signal is /1iven which will continue at 3-minute intervals until
the pwn:p operator he.s correcte'd the pumpine; condition. At
this elevation the Acid" Area ::'eserve has been entirely used
and the T.N.T. Area beGins to draw on the 165,000 BaIlon
reserve.

190. The sizes and lengths of pi~ in the cooling water
system are:

COOLING "HATER SYSTEM PIPING
(Length in Feet)

282

Pipe
Size

36"
24"
18"
16"
14"
12"
lOti

8"
6"
4"
~"

2111
2

Power
Area

4]287
1,920

340
1,300
1,590

314

Acid
Area

50
1,215

423
37

183

70
42

110
III

44

T.N.T.
"WI street Branches

2,396

2,598

3,010
4,050

980

Total
Feet

4,337
5,531

423
37

183
2,598

410
4,352
5,750
1,091

LI4
314

9,751 2,285 2,396 10,638 25,070

Boiler Feed 1vater

191. The boiler feed. vTater comes from the Niacera Rt:ver as
raw vrater to the sUl'Be tank at the vlater Treatment Plant.
Then it e;oes through the softening and treatment pr"ocesses in
the accelators to the gravity" filters and the clear well, under
going further treatment, then the water goes through the 800
G.P.M. filtered water transfer pumps to the 3 Zeolite Filters,
each of" 267 G.P.M. capacity to the soft well. Three 400 G.P.M.



LOOW-001

REPRODUCED AT THE NATIONAL ARCHIVES

r--.,

Boiler Feed Water (Continued)

Zeoli te water pumps force thl~ boiler feed. water from the Hater
Treatment Plant to the feed '~ater heater in the Boiler Rouse
through an 8 t1 cast iron bell and spigot underground pipe line,
937 feet long.

- 192. In the Boiler House the water is again treated with
disodium phosphate and sodium sulphite in its flow between the
feed ~rater heater and the boilers.

193. At the Boiler Rouse an outdoor, elevated, 10,000
gallon capacity, wood storace tank provides emergency storage
for boiler feed water. An automatic float valve in the tank
and level indicator for the boiler operators within the Boiler
Plant are provided.

Process vlater

194. The process water iE, used in manufacturing T.N.T. as
-part of the chemical procesE, and comes into direct contact
with the product.

195. Raw water from the Niasara River is pumped by the
River Pumping Station into the surge tank at the Wa.ter Treat
ment Plant, is softened and treated in the accelators and then
goes through the gravity filters, is again treated and goes
into the 136,300 gallon clear well, which contains tvTO hours I

normal capacity supply for Elix T.N.T. Lines, from which it goes
to 3~600 G.P.M. Process Hater Pumps in the Project Pumping
Station and thence throuBh a 14" diam. Class "e", bell and.
spisot cast iron pipe main ~.nto the lU1dererolU1d process water
system having leadite jointll.

196. The sizes cnd. lengths of the pipe for the process
water system are:

PROCESS WATEJ~ SYSTEM PIPING
(Lengthl3 in Feet)

T.N.T.
"Mli Street Branches

Pipe Power Acid
Size Area Area

14 11 598
12" 5,299
10"
8"
6,t 964
4"
2" 332

6,861 332

2,394

206

2,600

4,221
2,102
1,133

Total
Feet

598
5,299
2,394
4,221
3,272
1,133

332

17,249
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197. G8.S is not used a8 a fuel or illumlna.nt on the Project)
nay· WEi.S any Imown. commercial supply available wi thin the
Project area :J,t the time it ",as acquired..

198. The A-E -1-1 Bnd its Bu"t,contractors used. t<JIJ.ks of com
pY·essed Pyrofax, Oxygen, Ce.r"boc,en, and Acetylene for various
purposes durinc construction) as follows:

GAS CYLINDERS CU. FT. USE

Pyrofax 85 76,)00 Heating driers in
reproduction bUildinG

Oxygen 3,083 752,252 l-leldinc aml BurninC
( Commercia,l)

Carboc;en / 6 1,464 Medical
((\3' ° (II; CO2 )"iJ ,

Acetylene 1,502 1~34, 0118 Welding and Eurninc
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Electric System

Estimated maximum dem;md 7,200 KW.
Specified capacity 80'JO KYA at 90;j Power Factor.
Installed capacity 10,000 KYA.

High Tension Transmission Line

199.The Buffalo Niagara E1ectric Corporation acquired a
sixty foot right of way, starting from the southwest corner of
the Tuscarora Indian Reservation, across the road from their
Gibson-Lockport feeders #103 ·:md #104 and extending due north
3.08 miles to the south bound~ry of the Project. The U. S.
Government granted the Corporation an 80 foot easement through
the Project Area to the Electric Substation. See pages 21, 248
and 251. This easement and t:b.e transmission line wi thin the
Project Area will revert to the Electric Corporation in 1951.

200.Prime Contract DA-W-138-Eng. 72 for the construction of
the line was awarded to the Buffalo Niagara Electric Corporation
on July 2, 1942 and construction was begun July 6, and completed
September 11, 1942.

201.This is a 115' KV, 3 phase, 60 cycle, Single circuit line,
mounted on two pole wood bents, having a 22 ft. double cross-arm
at the top and double knee bracing at the center. These bents
are spaced apprOXimately 500 feet apart, except where the line
bends toward the northwest and then proceeds north, just within
the south boundary of the Project. The line runs north until
it reaches a point west of the Main Electric Substation where it
turns east and continues to the switchyard just north of the
Boiler House.

202.The conductors are #2/0 medium hard drawn, stranded, bare
copper wire, suspended from strings of seven unit suspension in
sulators. The conductors are spaced ten feet apart, horizon
tally, the middle one being centered on the bent. The average
clearance above ground is 30 feet, at the low point of the span.
The present line is so placed on the right of way that another
similar line could be erected beside it, if found necessary.
The line is 5.49 miles long. It can be connected through 3 P.,
D.T., pOle-top, ~£ound operated, disconnect switches, to either
Gibson-Lockport feeder #103; or Gibson-Lockport feeder #104. See
plate XXII for views of this transmission line.

Main Electric Substation

203.The 115 J0[ swi tchyard. is a wooden structure consisting of'
poles with cross-arms, with concrete slabs on the gvound for the
outdoor transformers and is enclosed by a chain-link, non
climbable .fence.

204.The transformer eQ.uiIllll.ent a.t the substation is as follows:

2 - main transformerEI, 10,000 J0[A, 115 Kv to 6900 V)
3 phase, 60 cYClE:, furnished by Westinghouse Electric
& Mfg. Co., arranged

285
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Electric System (Cont1nUl~d)

Main Electric Subatation (Continued)

286

for delta/delta connection to give 6900 Y. on the secondary
side. They may in future be :reconnected to give 12,000 V.
on the secondary side with ily" cormection of the secondary
transformer coils. Secondary connections are provided to
per1I1it operati on of either tm.nsfo:rmer. The transformers} by
addition of forced air coolinl~1 will permit a 33 -1/2f~ increase
in capacity with moderate exp,~nditure for additional elluipment.

2 - Primary disconnect 6Witches, 115 KV, pole top
mounted.

6 - Prilllary lightning ;:trresters, liS KV.

6 - Primary 80 Amp. S ,lG C fus es ; characteri sti cs to
give interruption 'On short circuit to clear in
33 cycles.

6 - secondary lightning arresters, 6900 Y.

20S.Metering equipment is on the secondary side, housed in
a brick building constructed "by the A-E-M. This metering elluip
ment was furnished and installed by the Buffalo-Niagara Electric
Corporation.

206.The main switchboard for the 6900 volt distribution
system is located near the northeast corner¢Jil the ground floor
of the Boiler Rouse.

207.An underground duct system of 12 fibre conduits laid in
concrete was built from the Substation to the Boiler House.
Each conduit contains one 1}000,000 C M cable. Two of these
cables were installed for each phase from each transformer. A
pit was bUilt at the main switchboard for both incoming cables
and outgoing feeders.

208.The secondary leads fram one transformer go through an
oil circuit "breaker to one side of a bus (secMonalized by
knife switches in the center) while the secondary leads from
the other transformer go thrcugh another oil circuit breaker to
the other side of the bus.

209.These two oil circuit breakers are controlled'from the
SWitchboard by hand control 8witches which are electrically
interlocked so that the secord switch cannot be closed electric
ally with the first Swltch cJ.osed. Both transformers carmot
be operated in parallel. Thi s provision by Stone & Webster is
retained, as the feeder switches are not of sufficient inter
rupting capacity to clear a Elhort circuit close to the bus
with both transformers servir~ Simultaneously.



LOOW-001

REPRODUCED AT THE NATIONAL ARCHIVES

LJTTLITIES

Electrj,c System (Continued.)

Main Electric Substation (Continued.)

210.Ten three phase feed.er circuits are provid.ed., five on
either sid.e of the sectionalized bus. These are controlled by
oil circuit breakers which can be operated by hand. control
switches on the main smtchboard. One of the se feeders is, ~

used to supply electricity for power and. light for the Boiler
House. Eight circuits became prtmary distribution feeders
supplying power and light fOT various areas of the Project.
One circuit at present is a e,pare for future use.

211.The outgoing feed.ers were installed. und.erground.
from the 6900 V. switchboard. to the poles in the swi tchyard.,
using fibre d.uct in concrete. These are 3-cond.uctor, 500
M C M, 7500 V, PILe cables, i~ich were bought to facilitate
d.elivery and. simplify the fie:ld work. All cables are pot
headed. at both end.s to protect them against moisture. See
the photographs on plates XI and. XXXIV.

Pr1Inel.n Distribution - 6900 Volts

212.This system was completely d.esigned. by the A-E-M,
including determination of wtre sizes, pole classes and.
lengths, type of hard:ware, longth of SP8IlS, d.irection of
runs, location and. sizes of ~~2 transformer stations, etc.
All wire used was bare wire for 6900 V, 3 phase, 60 cycle
current. The sizes of coppe)~ used on the system were cal
culated in accordance with the assigned power loads in each
case. All classes of wooden poles from 1 to 5, inclusive,
were used in lengths from 25 ft. to 55 ft., inclusive. All
insulators used to support the wires were of 23 KV capacity,
to permit a change fram 6900 V. to 13.2 KV, if necessary.
Each circuit is protected at the Boiler House switchboard by
an oil switch with overload <Grip protection. Nine feeders
are provided from the sWitc~Joard, with one spare switch for
the possible lOth feeder. See map on page 266. See photo
graphs on plates XXII and XXIII.

PRIMA:~ FEEDERS

Cubicle Feeder Estimated
No. No. Supply to Max. K.W.

1 Spare
2 2 (Guard fence lighting, Fire

( lidats.
(Guard Hdq.ts. & Hospital 216

B 3 T. N. T. Area 1550
4 4 Building lighting 924
5 5 Process Wl.ter 2027

12 6 Acid A:rea 2027
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Electric System (Continu~d)

Primary Distribution ~ 6900 Volts (Continued)

Cubicle Feeder Estimated
No. No. SUpply to Max. K.\ol,

13 7 Yard lighting (Series) 140
14 8 T. N. T. Area Alternate to #3
15 9 Process water Alternate to #5
16 10 Station, lighting & power 650

2l3.A double primary line is used for serving the water
supply system. One line will carry the main intake pumps at
the River Pumping Station. The other line will carry all of
the pumptng load normally operating in the Pump House of the
Water Treatment Plant, pumps in Sewage Area, and River Pump
ing Station auxiliary power and lighting and will be main
tained in service in case of emergency,

214.In.general, the arrangement of feeders at the switch
board is_in accordance with the one-line diagram as furnished
by the Stone & Webster Engineering Corp. Feeder assignment of
loads has been modified only in respect to the handling of
emergency power loads, and changes incidental to type of sub
station and omission of one emergency generator.

215.Layout plans were made, giving the pole number of every
pole in addition to its location, Standard detail sheets of
letter size were made up with notation thereon of the pole
numbers to which each standard pole-top construction applied.'
8mal1 standard sheets were al.so made up for the street light
ing. Prints of these standard sheets and of the general lay
out drawings were supplied tc the electrical field Grews for
erection use.

216.The distribution lines of the Buffalo Niagara Electric
Corp. wi thin the property boundaries were acquired by purchase.
Arrangements to feed these eJl.isting primaries from the 6900 V.
plant distribution system haye been made at tvo points so that
all primary distribution lines so ac~uired will be utilized,
except where these old prima!~ lines are to be removed.

2l7.Ninety·two transforIllf'r banks have been locat~:d: through-
out the area, exclusive of t:bose u.sed purely for residential
lighting. These transformer installations total 11,543 KVA,
consisting of 1,649.5 IcrA for' lighting and small motors and 9,893.5
FYA for power. Our drawing Elhows the distribution of transformer
stations in relation to supp]s feeders. These transformers are
delta/delta connected for 6900 V secondary for primary distri
bution, but they can be f'Y" oonnected to furnish 12,000 V. on the
secondary side if found adviHable in the future.
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Electric System (ContinUl~d.)

Pr~ Distribution - 6900 Volts (Continued)

218.Prinle Contract DA-W-l,38.Eng. 84 for the Construction
of primary distribution lines from the initial ~ole adjacent
to the power house to the secondaries of the distribution
transformers and for the guard fence lighting 'WaS awarded to
O'Connell Eleotric Co. of Rochester, N. Y. on May 21, 1942.
Work began June 16 and wae cOlllPleted December 9, 1942. The
power house and oable work was done by the Lord Electric Co.
as Sub-contractor to the A-E·M.

Secon~ary Distrtbution - Mos~tl 440 Volts

2l9.The A-E-M prepared tbe complete design of this system,
inclUding wire sizes, both classes and lengtbs, tY]e of hard
ware, length of spans, direct ion of runs, etc. Weather proof
wire was used throughout. F:rom the various substation trans~

former banks, secondary distr'ibution lines were specified in
accordance with load requirerr~nts.

220.Secondary voltages fe,r all power needs oonsisted of 44av,
3-phase circuits except for the la.undry (Bldg. ff72j) and part of
the River Pumping Station, "Wi1,icb required 220 V, 3-phase cir
cuits, because the vendors could not deliver the 440 V. equip
ment in time to start opera.Mon of this plant. Also, in build
ings housing the ammonia coml~s80r units for nitric acid, the
blowers for the ,precipitatorEI in the suJ.phuric acid concentrating
~lant, the air compressors irL the Plant Compressor House and the
water pumps in River Pumping Station, 2300 V, 3-phase power was
used for these larger motors. All lighting circuits were 1
115/230 V, single phase, run from separate transformers.

22l.Secondary power distribution lines were carried on
wooden ~oles with racks used; in general, for one, two or three
wire circuits. Cross-anns ~~re used when 440 V service was car
ried on secondary distribution poles.

222.The majority of tranflformer banks are on pole structures
or craBs-arm. mounted. Where the load is in excess of two tons,
a double -pole transformer structure was used. On transformer
banks exceeding 300 KYA capaeity, concrete pads were installed
at ground level and all equirrment enclosed by a fence. Lightning
arresters and fused cutouts HIe used with every transformer in
stallation. See :Photographs on plate XXIII.

223.Contracts for buildings erected as a group included the
electrical lighting work. A prime contract DA-W-138-Eng. 71,
for the electric lighting in 27 buildings erected by the force
account, was awarded to Rohrl3r Electric Co., Inc., of Niagara
FaJ.ls, N. Y., on May 9, 1942. Work began May 19, 1942 and was
completed November 10, 1942.
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Seconda:!7 Distribution - Mostq 440 Vol\s (Continued)

224.All other work was dOlle by Lord Eleotric Co. J Inc.}
as Sub-contractor for the A-E··M, on a fixed fee basie. This
work includ.ed the secondary l:Lnes for distribution of load
from the secondary side of tru~ distribution transformers to
the various :power-load consum.:Lng devices and. the erection of
aJ.l pole struotures for the s':.eam and process pipe lineli.

Outdoo~ Lisating

225.The entire outdoor illumination system was designed by
the A-E-M, consisting of 15 circuits, each containing one
constant current transformer 'W'ith controller, protector, electr:c
time switch and 1% KVA transformer to operate the time switch.
A total of approxiDlately 700 - 300 W} 6.611. series lmninaires
was used on these 15 circuits. Mast arms used for fence lights
are 8'-9" long as the :primary distribution line was located
61 _9 11 inside the fence. Brac.lrets 4 1 -0" long were used for the
street li~ts.

Fence Lighting

226.Fence or guard lighting consisted of six circuits with
an average of 56 lamps per circuit} spaced 125 ft ...·apart. The
lUIDinaires were so located that the light source was two feet
outside of the guard fence at an elevation of 23 ft. above
grade, with light distributicn such that a well-illuminated
band 100 ft. wide outside of the fence was provided, with com
paratively slight illuminaticn inside of the fence.

227.Guard towers were so located that they were above the
light source and 'Were equipp€'d with searchlights which could
be used for spot illuminatior. of any questionable detaiL These
sentry houses were spaced at approximately 1,500 feet intervals}
so that the intervening area was normally visible from two
stations. Each tower is also equi:pped with electric heating
and guard telephone connection to the central guard house.

228.The primary feeder er~rgizing the six constant-current
20 INA transformers for the lighting cmrcuits was also used to
energize 28 - 5 KVA} single-Imase tranaformers which were used
to operate a 1, 960} 000 beam G.p. searohlight mounted !OJil ..the roof
of each guard tower} and also to light and heat these guard
towers.

229.The fence and guard-tower lighting system was supplied
through a primary distributi<m line direct from the main switch
board at the power house. AIl series lighting circuits were
controlled through time switehes located at each constant-cur
rent transformer} with a con'~rol circuit to the nearest sentry
house.

290
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Street Lighting

291

230.Street lighting C01I1pl~ised nine series loop circuits
of approxlmately 375 total lights J with transformers from. 5
to 30 KVA capacity. In addition to lighting the streets
within the guard fenced area, street lighting was placed on
three main roads leading to this area within the Project site~

In general, street lights were placed on every third pole or
450 ft. apart, except where :1igher illumination was necessary
on roads used for transportation of explosives, where a light
was located an every pole. Poles vere set six feet from the
shoulder of the road.

231.All series lighting ,~ircuits are controlled through
time switches located at each' constant-current transformer.

232.General lighting was also furnished by multiple flood
lights installed in the Classifioation Yard, Main Parking Area,
Transportation Center and SQme other isolated places not reached
by series'lighting. See photographs on plate XXIII.

Tele~one System

233.Two separate systems were designed. One was used for
general intercommunication and connected to the New York Tele
phone Co. system and of the automatic type; the other was the
guard telephone system With 11 manu.al board in the Guard Head
quarters building. A commer.. cable was used for both systems
where practical.

234.The central automatic telephone exchange was purchased
from and installed by the American Automatic Telephone Co. in
the briok telephone bUilding, !f702, designed for this purpose}
and was initially e<1uipped for 350 extensions with provision
to extend to an 800 line caI~city, sufficient for·a 12~line

plant. This board is wired and eqUipped for 20 trunk lines to
Niagara Falls and 5 trunks to Lewiston, N. Y.

235.Telephones tnroughout the manufacturing area and the
Administration bUildings were laid out as called for by the
schedule of telephone serviee indicated by DuPont and dral-Tings
were prepared showing the d:~stribution by multiple leaa.-covered
cable throughout the area. A 400 pair cable is brought out
from the telephone bldg. anci run overhead on 21ectrical dis
tribution aystem poles. A ~~OO pair cable is installed in under
ground circuit to the Adnrln:Lstration Bldg., for :P1"esent and
future needs. The cable sbe diminishes from 400 pair in auc
ceasive steps, as pairs are utilized, until it becomes an 11
pair minimum cable. Telephone service is also furnished to many
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Telephone System (Continued)

residences on the site. Operators are re<luired to handle
outgoing calls only, as the lntercommunication phone sets
are all automatic.

236.The Guard telephones are located outdoors, with an
operator constantly on duty at Guard Head<luarters to check
reporting calls by the guardB. The DuPont Manual specified
a magnetic-type telephone syBtem for the guards but inability
to 8et delivery re~u1red the use of a standard non-dialling
telephone system. Each sentJ7 tower along the guard fence is
cormected to the guard central and there are also connections
from various strategic locat:lons throughout the area within
the guard fence where watchml=n's telephones are located.

Fire Alarm System

237.Th~ A-E-M designed the fire-alarm system, consisting
of 47 alarm stations divided into two alarm circuits and one
circuit for recorders and alarm bells located in two fire
houses and the Boiler House, and gongs only in the water pump
ing plant, the main office building} the combined shops and
Guard. Head~uarte:r·s. The wi:r'es to the alarm boxes are strung
on poles used for the primaxy distribution system and street
lighting. The complete syst.em was installed by the A-E-M.

292
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238. Cnreful study of the heatinc requirements for Qll new
buildinGs resulted. in the installation of 127,739 sq. ft. of
radiation, or 38;559 sq. ft. increase over the oriGinal amount
recommenclecl in the DuPont Specifications for utility Require
ments for this Project.

239. steam from the Boiler Plant is distributed, as described
under steam. Lines, and takes care of 126,171 sq. feet of steam
radie.tion in the buildinGs.

240. Electric heaters acccunt for 1,370 sq. feet of radiation
in the office of BUilding lf7Ctl (Gate House) end 198 sq. feet in
Buildings 1/c601 (Sco.le Houses).

241. Hot Air is used. at U.e River Pumpine Station B.nd exhau.st
steam is used in the Filter IiUildinr; of the Hater TreE'.tment Plan:J.

242. The great increase in heatinG is due to the fact that the
original deaic;ns were for inEltallations in loceli ties with a
warmer cliinnte than that found. on the Niao;are. Frontier' and the
south shore of Lake Ontario.

243. Tempor'ary buildings ,rere heated Hi th oi1, burnecl in larose
stationary burners or portab:£ stoves.

244. Most of the existinG bUildinGs, used for quarteTe or
offices, were heated with co,~L A few were heated with 0:i.1
See paee 62.

245. Steamlines and. heaters were also installed at all the
elevated wel.ter storage tanks and. the fire storage reservoir; to
l)rovid.e heatinG.

246. Twenty-eight sheds were built for steam traps and. r-e
ducing valves.
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2l~7. The Stone and Webster Encineering Corporation of Boston,
Mass. and the U. S. Government entered into a contract, W-175
Eng. 1297, whereby the Corporation Wu.s to furnish desic;ns} spec
ifications and engineerinG and procurement services in
connection With seven boiler )Jlants for T.N .T. Projects. This
contract included the design and procurement of the boiler
house and its equi:Pment for the Lake Ontario Ordnence Works,
with the exception of the boiler feed, water treatment, fuel
handlinG faciH ties and miscellaneous details which wey'e taken
cure of by the A-E-M.

21~8. The original Boi ler H')use des ign called for the initial
installation of four boilers. This was later changed to three
but not until after foundations had been poured for four boller8
and for their auxiliaries.

21~9. The mnin buildine is 136 1, east to west, and 82 1 north
to south, of structural-steel framins on concrete founcle.tions,
with asbestos-protected metal sidine and roofine supported on
wood girts and purlins. Steel sash is used, and the roof is
fitted ,{ith an o:pen-ridge ventilator to its full lensth. The
orisinal desisn for the Boiler House foundations allowed for
4,000 Ibs. per sq. foot soil pressure. All found.ations had to
oe redesicne~3,000 los. per sq. ft. pressure to suit the
10ad-beariUG qualities of the relatively soft underlyins clay
at this location. See photographs on plate XI.

250. The main building houses three Riley pulverized-coal
fired steam generators, each having a cD.pacity of 100,000::" per
hour of saturated steam at le5 Ibs. Gauc;e pressure. Each unit
is complete with sterun-turbir..e -d.riven induced and forced dr'l1ft
fens, motor-driven .pulverizers and coal feeders, and is com
:plete with automatic combustion control. The bUildins also
houses auxiliaries, includinc boiler-feed pumps, fuel-oil
PUIII,PS, deaeratins open-feed "rater heater, chemical feeding
equipment, and air compressors for the control system.

251. Attached to the north side of the main section is the
electrical bay, 136 1 x 30 I, tn which is installed an emerGency
500 KW turbo-Generator with provision for a future duplicate
unit, sWitchboards, battery )'oom, and motor-genera.tor 8et.
This bay also houses the offtee, locker and toilet rooms.
On the east end of the main uection is a bay, 112' x 30'
housing sc:rubbers end. pumps for the purpose of delivering
clean fl~e gas from the vptal~es to the Water Treatment Plant,
1/3 of a mile distant.

252. Fuel and ashes are h~mdled with facilities located in
.:"the area south of the Boiler House.
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Boiler House (Continued)

Boilers

2)3.The three coal and oi:.~fired steam generating units)
including pulverizers, fe{~ders and connecting duct~-rork,

were fUJ:'niahed by the Rilt~y Stoker Corp. of l09 Neponset
St., Worcester, MAss. Th(Hle units each ha.ve a continuous
capacity of 100,000 lbs. of stCEIJD. per hour at 185 p. s .i.
with feed water at 210 deg. F. when burning coal having
a heat content a.s fired o:~ 10,500 BTU per pound.

2511. -Each Riley type R.P. 1~oiler is of two-drum design,
the upper being 60" and the lower 36" in diameter and
18 t -1 II lonG. The upper st,eam. drum is equipped with a
steam separator for colle,~tiIl8 dry steam. for e~dt from
the boiler, and a collect.'Jr for the continuous blow-dow
B{stem. 9,440 sq. ft. of heating surf"ace is provided by
3t" and ~II tubes in the 'boiler p:toper, and. 2,735 S'1. ft.
are provided by ,til tubes, making up water walls und floor
screen. The fUrnace hae -6,400 cu. ft. of volume, being
18' _3/1 wide by 14' -10" long by 23 r ~9" mean height,
providing a heat release of 20,600 BTU per cu. foot peT
hour.

255.The "hole boiler is encased in a ://10 gauge steel
casiI1(5 lined With lllinereJ. wool, in.sulattng block and
interlocking firebrick, and is equipped with 12 valve·in~

head Diamond soot blovters, five 4 1
/ safety valves, one

Reliance high~ .end low"alarm. water colUDlI'l, vent and. feed
valvee continuous 'blow~down valve, and five blowwoff
valves.

256.Performance datu is c.onta.,;ined in the A-E.M's lUstor ..
ical Report.

Pulverizers

2')7.1'1"0 #4 Double Riley Atrita. Unit Pulverizers serve each
bOiler, each pulverizer l~ving a capacity to cenerate
70,000 lbs. of steam per hou:r when pulverizing coil with
18% moisture. Coal is fE1d from the 8ilos through chutes
by Q'avity to the hopperfl of the dual coal feeders which
are located on the operatinG floor. Each feeder is driven
through a common vari8.bl(~ -speed drive from a 14- R.P•.,
1,150 r.p.m., constant-speed motor. The varlable~speed
drive is automatically regul..ated by the pneumatic' control
system according to the l3team demands of the boiler. The
feeders are eqUipped with IIla.@let1c separators for removinf;
tramp iron frOI.!l the coal. Metered coal drops from the
feeders and, tOGether with preheated prilnary air, enters
the pulverizers. Air prl~heating is accomplished 'by mixing
hot furnace eas, taken t:nroUBh the furnace front 'oI'all, with
air throu6h adjustable ~~pers at the boiler front.
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Pulverizer's (Continued)

258. 'l'he pulvexi zera reduc~) the coal to its final 8 i ze
in two staGes) first in a hammer mill, 'by impact, and then
in an attrition mill, by ]~bbinB. Powdered coal in suspen
sion then :passes through i~he pulveriZl9r primary air fan,
and is discharsed through round ducts to the burners
located on the operating floor. It 1s noteworthy that
these pulverizers are extremely quiet in operation and
have 11ttle vibration.

Burners

259.Each boiler is e~u1~~~d with two Riley flare~type

coal burners with Enco (the Engineer Co.) fuel~oil burners
at its center. Intimate luxinS of coal} Oil, and air, and
the shape of the flame, i!3 accomplished. in the burne;l."s by
arrarl[l:ement of sets of ad,lu.l3table vanes.

260.The oil burners are m:T8Jlsecl so that either mechanical
or steam atomizing units nan be used, accordins to require
ments. Both types are furnished. Oil··ot.'.rIler capacities
range from 10 to 300 G.P.H., Which will generate from 1,200
to 36,000 lbs., of ate8lIl per hour. The 011 b"t-trners are
used for initial operation when wa.rminc; up a boiler, an.d it
has been found neceseary i~o \l.6e fuel oil to supplement coal
at ratinge below 30,000 1bs, per hour. At low steaming
rates the furnace tempera-'jure becomee sufficiently low so
that ignition of coal alone is slow, making combustion
somewhat unstable, with some puffing. Addition of sma.ll
amounts of fuel oil correct this cond.ition.

Forced. Draft

261.The forced-draft equi:l;ment consists of one steam
turbine-driven forced-dr~rt fan, and one steam-turbine
driven induced-draft fan :ror each unit.

262.The forced-draft fans were furnished by the Green Fuel
Economizer Co., Inc. The unit s are double inlet, with ring
oiled beaT'inc;s on indepen,ient pedeetals, and e,.re clriven by
Terry turbines throuP)1 FoUt fleXible couplings;: The per
for:roance data is 8.S fOUNTS:

Pounds of air per hour
Temperature of air (de6. F.)
Cu. ft. reI' minute
Static preesure (in. :~O)

165,000
100

39,000
7

125,000 .
80

28)400
4
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Forced Draft (Contimed)

Rev. "Del' ruin.
Brake h.p.
Static efficiency (~)
Pounds of steam per hr.

Induced Draft

1,860
66
65

5,550

1, 1~90
27
66.2

2,800

263.The induced dreft fanE) i'lere f\U'nished by the American
Blower Corp. The units are double -inlet "Sirocco II tY-fle,
complete with inlet boxes and discharge scroll housinss.
The -wheels are provided. with wearing pads on the blad.es.
Ring oiling water-jB.cketecL bearings are supported with
independent pedestals. ~le variable speed adjustment of
draft is further controlled by louVTe dampers. The units
are driven by Worthington,·Moore turbines throuGh herrins
bone reduction gearsj all assembled on a common bed plate.
The performance data of these units are specified to be
as fol;l.ows:

Pounds of gas per ho~~

Temperature (deg. F.)
Cu. ft. per ~nute

Static pressure (in. ]I 0)
Rev. per minute 2
Brake h.p.
Static efficiency (%)
Pound.s of steam per h:r.

Combustion Control

180,000
625

82,300
9.0

935
164

71.0
6,960

140,000
570

60}7 00
5.0

680
67.5
71.0

4,540

264.The combustion-control system, furnished by the :Dailey
Meter Co., was desiened ~1d purchased by Stone & Webster.
The control is effected bye, com.plete system of Bailey air
operated automatic-control equipment which automatically
maintains constant steam-:h.eader pressure} proper fuel-air
ration, and furnace draft in each boiler. It includes
means for obtainine autom~tic control of pulverized coal
feed, forced and induced iraft-fan speeds, and forced draft
and induced Qraft fan damper positions. In addition, a
system of electrical interlocks are prOVided to p~e~ent the
startins of the pulverizers or feeders until air flow
through the boilers has been established, and to stop fuel
oil and coal supply on 10S8 of air flovT.

265.A control panel for each boiler is located on the
operatins floor in front of each boiler, on which are in
stalled the Bailey steam-flow air~flow recorder controller,
selector switches for manual and automatic operation of air
and fuel
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Combustion Control (continued)

speed controls, furnace dxaft control, and start-stop
switches for pUlverizers, coal feeders, and boiler-feed
pumps. In addition, on these panels are mounted :3ciley
mlLLtipointer Draft Gaugee" indicatine forced draft, wind
box, fmnace, uptake and I. D. Fan intake draft; GaUGes
indicating boiler feed 'WE.ter pressure and fuel-oil
pressurej and pulverizer 5lmneters. Thus the complete
control of the boileJ:' unj t is effected, and indication of
conditions of operation ere before the operator a.t thio
one location.

266,Air fox' the control €Iystem is furnished by two
Worthington two-steee, tl~ee-cylinder air compressors of
60 c.f.m. capacity driven by 15 H.P. motors. Air is
delivered to a 152-cubic··feet recQiver, and from the
receiver to tbe various t~its of tbe control system. Cne
compressor is of sufficiEint capacity to meet the reQuire
ments"'of three boiler un1.ts, so that e. stand.by compressor
is always available.

Boiler Feed Water SlE~

267.The boiler feed water system was designed by the A-E-M
from point of entry to the Power Area, to the suction
header for the boiler feE~d pumps. From this point to the
boilers the layout is by Stone (; Webster.

268,Wa tel' (Zeolite softened) is delivered to the Boiler
House through an 8 1l main.t and is fed through an 8" air
operated Clayton float vtuve, furnished by the Crane Co.,
to u. 10,000-callon 'Wood Htave tank located on a steel
tower 80 ft. high at the e~st end of the Toiler House.

26~.Water is fed by e:rav:lty through the flont feed valve
of the Cochrane o~en-tr~r-type deaeratinc heater, purchased
from the Cochrane Corp. of Philadelpbia. This is a 1~~-6066

hea.te;r· havinc a C.:Lpacity of 400,00OjjI per hr., and is
eQuipped with a vent con1ienser, and water inlet regulating
valve as standard equipment. A second water inlet reGUlat
ing valve was installed as a special feature for this job,
3'_5" below the standard valve to provide an emereency
supply of treated cooli~} water to the heater in event of
fa.illlloe of the regular Z,~olite-softened"later. Steam is
furnished from the auxilLary exhaust beader to the heater
at 3 p.s.i., water enter:3 at from 35 dec;. F. to 65 des. F.,
and is discharged to the suction header of the boiler-
feed PumlJS at 220 dec. F. .A vs.lved by-pass pipinc is
prOVided around the storage tank end feed wo.ter heater
direct to the pumps.
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Boiler Fee~ Water Slstem (Continued)

270.Three 2~stage DeLaval centrifugal boiler-feed pumps
vrith 4" suction an~ 3" d1schare;e openings, specified to
deliver 450 G.1l.m. at 625 ft. head of water at 220 dee;. ~i'.

with suction hea~ of 22 ft., discharge tbe heated feed
water to a 6" head.-er :wmifolding the three botlers. Each
pump has an excess of 35 per cent capacity to meet the
maximum steam-output de~nd of the plant. Each of tvro
pumP8 is direct coupled to a DeLaval. single stage, non
condensing steam turbine equipped. with oonstant-speed
governor and separa.te ov€,r-spee~ trip, the third pump is

,driven by a 100 H.P., 3,600 r.p.Ill., 3 phase, 440 v.
sqUirrel-cage induction-type} splashproof motor. ....

271.At each boiler the f€~e~ vater passes through a Fisher
Governor CO. IS 41

' differential presaure-regulating valve
and a Swartwout feed. water regulator to the upper drum of
the boiler.

272.paralleling the feed water header is a duplicate
auxiliary head.er receiVing feed water from indi vio.UIll
pump-discharge connections and supplyine; each boiler
throUGh a separate conneetion ha"iTing a manual regulating
valve. This auxiliary p:Lpine system insures the boilers
a supply of water in the event of failure of any of the
feed water regulating or pipin8 eqUipment.

Continuous Boiler Blow-dovn System

273·The blow-down system for the boilers is of Stone and
vlebster design} and the principal eCluipment was purchased
by them.

274.The water from the 3/4 11 continuous blow-down meterinc;
valves, furnished by the boiler manufacturer, is discharged
through a 3" collecting header to a 4 1 _o tr diam. x 7 J -IO II

flash tank furnished by the Cochrane Corp. This flash
tank is built for 50 Ibs. workinG pressure, and is eguipped
with a relief valve, high-water alarm, and float valve.

275.About l~~ of the water entering the tank passes as steam
to the low-pressure main, while the balan'G0 passes through
the float valve to the blow-off tank, furnished by the
Pennsylvania Furnace & Iron Co. of Warren, Pa., and is
located on the south side of the Boiler House. This blow
off tank is 7 1 -0 11 x 5 1 -e" diam., and is t'urnished with a
vent and overflow connection to waste. Blow-offs from the
water columns, water-wall headers and mud d.rums of the
boilers discharge direct,ly to the outside blow-off tank.
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Boiler House (Continued)

Chemical Tree:tment. of Boiler Feed vTater

276. Consultinc; advice concernine the .problem of chemical
treatment of the boiler -water was rendered by H.H. & L.D.
Betz, Philadelphia, Pat

277. The boilero receive Batt, deaerated vate:r-, havinG
received. Zeolite treatmen.t before entering the Boiler
House, end deaeration in the Cochrane DeaeratinG Heater.
A chemical feed system ir:.troducea an estimated reg.uirement
of one gallon of 5% disod.ium phosphate and 1/6 Gallon of
5~~ sodium sulfite soluticns per 100,000 Ibs. of steem.
directly to the UP1~T dr~ms of the boilers. Sodium phos
phate solutions of 510 cOL.centration are mixed in 8. 100
gal. tank, and sod.ium sUlphite solutions of from 'cj, to 510
concentrations are mixed in a 52 Gel. tank fi teed vlith a
floating cover to keep exposure to the air !I.t a minimum.
The diBodium phosphate se.lution is feel to the boilers by
either of t\-TO variable-stroke chemical proportionine pumps,
Hills;:McCa.nn.e., Co., Chic8{;o, 111., type RM-lF. The sodium.
sulphite solution is fed into the suction header of the
boiler feed pumps by 8, tr,tird variable -stroke chemical
proportioning pump.

278. Ahead, of the continuous bloVl-down metering valve at
each boiler, a. BE1lllpling c:onnection has been made and
equipped with a sampling cooler. From the chemical analy
sis of water taken periodically, the rate of blow~down .md
rate of disodium phosphate and 'Sodium sulphite feed is
determined.

Coal Handling Eq,uipment

279. The coal-handling equipment was purchased by Stone 8:
Webster from the Jeffrey ~g. Co. of Columbus, Ohio, and
comprised the folloVling:

1. - 10,000 lb. capaci'::'y car puller
1 - Track hopper With supporting girders and sratinc
1 - Apron feeder
1 - Rota.ry rinG crush(~r

1 - Continuous bucket elevator
1 - Ma(9letic separator
1 - Scraper Conveyor

300

280. The operation of these units is as follows:
puller is used for- moving empty and loaded car-so
coal from the railroad cars is received into the
hopper, which is providei '....ith a 6" mesh gratinc;

The car
The

track
and track
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Doiler House .(Continued)

Coel Handling Equ1pme:~ (Continued)

From the hopper, the a,pron feederfeedo to the roto.ry
rinG cruElher. The chute to the crusher i8 provided,
with e. 3/4" mesh "bar cratiD[; so that fines will "by-
'Pass the crusher and pasEl d.irectly to the continuous
"bucket elevator, while tbe coal over 5/4'J will -pass to
the crusher to "be reduced to 3/4'~ or finer, and c1.1s
charge to the continuous bucket elevator. The continuous
"bucket elevator carries coal up and discharges it to the
magnetic separator, located atop the easterly silo, which
removes tramp iron and tben discharges the coal to the
scraper conveyor. The scraper conveyor then conveys coal
to openincs in the top of' each Elilo. This entire equip
ment has a rated capaci tS' of 70 tons per hour TTi th contin~

uous feed.

28LThe recle.imine; conve;ror was purchased "by the A-E-M
from W.E. Neill Co. of N€:w York City a.nd was "built 'by
the Link Belt Co. of Chicago J Ill. This is a 'belt con
veyor designed to r'eceiw' coal from the three silo dead
storaGe discharBe valves and discharge it into the chute
feeding the continuous "bucket elevator, at the rate of 70
tons per hour.

Coal Silos

282.The outline drawings and specifications for three
coal silos were furnishe(t by Stone & Webster 1 and the
silos ,.,ere constructed wlder Contract DA-vl-138-Eng.93" "by
W.B. Neill of New York C:l ty. The original design called
for silo structures 21 L. in cUometer and 78 ft. hiGh,
located axially in front of each boiler and havinc a floor
slo~ed toward the Boiler House at an angle of 47 deg. and
with a mean elevation of 45 ft. a"bove grade. This prOVided
for a live storage of 2)') tons of coal for each "boiler.
Climatic conditions warranted a small additional expend-
i tur'e to pr'ovide an insi,ie dead storase of about 270 tons
in the lower portion of ,each of the silos. An overflow'
chute from the live storace, and D,n inclined floor and
valve in the 'bottom of the silos feed D. reclaiming con
veyor, Which in turn discharBes to the live-storage convey
ine system, was erected. This provides a total, sheltered,
dead storage capacity of 800 tons, which may "be delivered
into any of the three silos.

Coal storage

283.An outside 1'ard coel-storace space is provided, coverine
apprOXimately ~ acres; allowiI1D for storage of 40)000 tons
of "bituminous coal, when Graded to a depth of 14 feet, thus

.501
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Boiler RouBe (Continued)

Coal Storage (Continued)

providinc facilities for storinG about a 6-months supply
of fuel for the Boiler House. This storace is served by
a separate rnilroad spur on 8. cOBl trestle 262 ft. lone;
and elevateQ 15 ft. above srade. A deisel engine-driven
tractor and scraper-bucket truck ("Carrymore") distrib
utes coal over the storace space. This method of
distribution was favored, because it lends itself most
readily to evenly depositiIl(3 and cODlpacti~ the coal in
thin layers and for maintenance of uniform consistency
thrOUghout the pile. This lessens the Drobabilities of
spontaneous combustion. See photoc;raphs on plate XI.

28~.. Coal is moved from des.d storace to the track hopper,
located at grade, serving the coal silos by means of' the
scraper bucket and tractor, or by means of a bulldozer
tractor. This arrangement for dead coal storace is all
of A-E-M design.

Fuel-Oil System

285.The fuel-oil system sE'TvinG the oj.l burners was
designed by Stone &. Webst€'Y', end the fuel-oil pumps,
tanks and specialties werE' purchased by them.

286.The fuel-oil stora,ge facilities consist of two 12,000
Gallon horizontal tanks} 10 ' -0" diam. x 24'-ofl 1011(3.1 with
dished heads and tested to 15 p. s, L The tanks were
furnished by the Buffalo Tank Co. Each tank is equipped
with a 6 ff fill pipe extendinG to within 6 inches of the
bottom of the tank.l and located so as to receive fuel
from either tank car or tHnk wagon, a 1" water-removal
line} liquid level ,gauge and 24" manhole. The 3" oil
suction lines supply two j'uel~oil pumps, through a twin
strainer} from either or hoth tanks, One pump, driven by
a 10 H.P.} 875 r.p.m.} 3 phase, induction-type splash
proof motor, is a double-helical-gear rotary pump, supplied
by WorthinGton PUDlP & Machinery Corp. The second pump
is a. 7~" X 4" X 10" horizontal, stande.rd~pattern piston
pump suitable for '!,·rorking pressures up to 350 p. s •i . .I

and is eqUipped. with visible-feed lubrica.tor· end steam
governor valve. This pum)? was furnished by the Union
Steam Pump Co. A pulsation chamber} 18" diam. x 7'-0"
long} with gauge cocks an<i Glass} is located in the steam
pump discharge piping. The fuel oil discharGed from these
pumps is delivered to the boilers at 250 p.s.i.} char~e.

A Ruggles & Klingeman eleetric solenoid valve is located
at each boiler to shut ofJ the fuel-oil supply, in t.he
event of failure of draft in the boilers.

j02
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Boiler Rouse (Continued)

Fue1 ~O11 Systern (Cont inued)

2S7.The Chemical Construction Corporation under a directive
received from the Ordnance Dept., purchased a supplementary
otl-storace tank to be el:'ected above crround, havin~ a cap
acity of 132,000 gallons. Oil will be pumped from oil-
tank cars into this storE~ge by means of two 75 g.p.m. Viking
oil pumps, and reclamation may be accomplished be either
discharcine directly into the fuel :pump suction or into
either of the under-grolULd oil-storace tanks. Piping is
arran,zed for both methodEl of reclamation. See panorama on
pace iii.

Ash Handling

280. The ash-disposa.l sys'~em wa,s desi@1ed and purchased
by Stone &. Webster from '~he United Conveyor Corporation,
Chic2.g0, Ill. The system includes ash hoppers) pneuinatic
conveyor, radial brick stora13e bin) end unloader.

289. Aihes are collected in refractory-lined hoppers belov
the boiler fur·naces. Fl.:Y" ash from the cJTclone separator
10cD.ted in the induced f9n d.ischarge 8,nd from the last
pass hopper' to the stacks is pneumatically conveyed
throuGh Q system of piping to the receiver and separator
located above the aSh-storage bin. Air passes through the
8" steam. exhauster, through a dust separator and. silencer
to the atmosphere. Ash and dust drop into the bin below.
The 131azecl radial tile ash bin is located on a steel sup
portinG structure allowing truck clearance below. The
bin is approximately 23 ft. high and has a 14 ft. inside
diameter, and is equipped 'With a dustless unloader on
the underside for dische,rging ashes into trucks.

290.The ash system is des5./3Iled to handle 15 tons of dr'y
ash per hovY') usine an average of 225 lbs. of steam per
ton of ash. Ash can be unloaded from the bin at tbe
rate of 25 tons per ho1.J.:c.

Stacks and Flues

291. The flue gas discha:~e;ed from the upper rear of each
boiler is carY·ied down to each induced draft fan, located.. ,
on the basement f],oor, thrOUGh a split duct fabri'c ate c3.
of 3/16 steel. From the fan outlet the Gases then pass
upvard. to the base of e.}.ch stack. These ducts are providecl
l1ith bellovTS -type eXpall3ion joints.

292·The three steel stacks are 6'_6 11 in diameter at the
base] and 5'-0" at the top. They rest on the steel
framin13 of the building, with the bases 42 ft. above the
basement operating floor, extending 37 ft. above the

303
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Boiler House (Continued)

Stacks and Flues (Continued)

roof, and are unlined. Suspended from the base of the
stack is 8. soot hopper '\-lith valved connection to the
ash-collecting system.

293. The stacks and ducts 'I1ere desi[.'1'1ed and purchased by
Stone & Hebster C0rr>. from the Uni terl Boiler HeatinG g,
Foundry Co.) Inc., of H~nond) Indian~. The flues were
purchased by the A-E-M from the Dover Boiler Works)
Jersey City, N. J.

Steam. PiEing

29h. Steam at 185 Ibs. p. s •i. from the three boilel":J drops
into a 16/1 header', loca.te,i about three fee'::oove the
operating floor on the north side of the Boiler House.
Steam for distribution for the T.N.T, Area and Acid !~'ea

is taken from the e0.st eni of this he,-:.der, and 1'01' th;.;'
Administration Area anct Shops Area from the Vlest enct.
A Bepublic Flow Meter records the Q1llount of steam d.istr·i
buted through each take·off. An Elu.xiliar-y steam line
serveS the auxiliaries of the Boiler House. This line
completely loops the Boiler Reuse, and tekes its steam
from two connections to the main steam header and is
equipped with sectionalizine; valves 80 that repairs can
readily be made vli th the plant under- steam.

295.A low-pressure ste2~ line receives steam. from the
aUXiliary tux'bine exhaust s, and from the blovr-off flash
tank, and supplies steam to the deaerutinc heater and
Boiler Rouse heatinG. The low-pressure steam line is
eCluipped with 0 Cochrane Multipart Relief V21ve sized. to
pass the full volume of 3.uxiliary turbine exhausts B.t
6 p.s.i. A 411 Masoneilor.., pilot ol)erc1.ted, Pressure
Reducinc Valve furnishes steam to the low-pressure lines)
when :J.uxiliar-y exhausts c.re insufficient to meet low
pressUY'e steam dema.nds. Condenoate from ste2Jn. line dr-il)
tr-e.ps is collected. in IJn 18 1

• diu. x 36 I' recei vel' and is
raised to the feed water- heater by means of a lift trap,
fur'nished by W. M. Acker- Or-canizatj.on) Inc.) of Cleveland,
Ohio. I

2:'~S.All steam piping in the Boiler Ple,nt i8 insulE'.ted
vn th double -thicl[ 85~~ MagneSia coverinc_ The exhau.st
piping is insulated with single thiclmess, 85',; Magnesia
cover-inc,.
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EmerGency Turoo Gene!ator

297.T'w 500 KW turoo Generators 1 specified and. puychaseo
by Stone & Ilebster, were to have been installed to pick
u:p the emerGency liGhtinc; load in the event of electric
power failure. However, due to Govenun.ent reallocation,
only one 'LUli t haa been erected. The Terry SteCllll Turbine
Co. fmnished thi8 unit complete as follows:

1 - 500 KW Type C-2 1~erry two staGe reaction turbine
complete with constant-speed Governor valve,
separate quick-o;?eninc; valve and sentinel tYIJe
relief ve.,lve.

1 - 'Vleston Electric Co. electric indicatinG
tachometer.

1 - 8 11 RUGGles Ib Klinc;eman, FiC. 229L. solenoid
operated tri"p valve complete with auxiliCLr;)r
switch and adjustable oil dash pot.

298.0n power failure, tbe solenoid-operated steam valve
opens 8.t a l',-cte established by tbe oil dash pot setl~inCJ

~dmittillG steam to tbe turbine. On restoration of out
side power supply, the steam valve is automfttically closed.
Tbe turbine exhausts directly to tbe atmospbere.

29~' .Furnisbed by tbe SalLe vendor and direct driven by the
above turbine, throu.Gb a. flexible couplinG, is

1 - General Electric: ~OO K'vl, G25 KVA, 6,900 V, 3 phase
60 cycle GeneTc:,l Electric Co. generator vith direct
connected 125 V) D-C exciter.

:SOO.In case of power fa~.lure req,uiring automatic startine;
of the tux'bine, the emerGency l3enere..tor is connected through
its svlitcbboard. to tbe emerGency sta'cion power traneformer
-1.:.0 tbe Boiler Rouse uni-'~s necessary to maintain operation.
This Generator may alBo be connected oy the operntor tbrouGh
the switchboard to tbe main 6,900 volt swi tcbboard to SUIl'i)ly
c limited runount of pow'er to outGoing feeders to sup-oly
selected. emerc:ency power and lightillG needs.

301.In case of incerruption of the A-C supy1y, emergency
liGhtinc; in the Boiler ffouse is provided by an c.utomatio
tbrowover switcb which transfers the supply to the emer
gency li~hts from tbe normal A.C. source to tbe D.C. 125 V.
storage bc.ttery.

305
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302. BOILEr. HOUSE CONTRACTS
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DESCRIPTIOn OF WORK

Concrete foundations
Steel erection
Siding and roofing
Glass and glazing
Plumbing and heating
Erecting boilers
Coal silos
Ash bin and equipment
Pipe cOvering

Steam piping
Electrical work
Supervising Eng.
Supervising Eng.
Supervising Eng.
Operatorls services
Boiler inspections

Cons. Eng. services

PRIUE; CQl\ITRACTS

Poir-ieY- e~ l-1cLane Cor~.

Schieve Construction Co.
American Steel Band Co.
Pittsburgh Plate Glass Co.
H. C. I~_pes Cor-p.
Champion Construction ~ Ene- Co.
W. I. Neill, Inc.
Uni ted Conveyor- Corp.
n ......... , T T.r"...,...... r'7 " ,...,<:') "I'r
J. U~\.A....L. CJ. ~.L "" &.J '-' ~t" '"

SUB-CONTRACTS

Baker, Smith & Co., Inc.
Lord Electric Co., Inc.
B~iley Meter Compe~

Jeffrey Manufacturing Co.
Westinghouse Electric & I~g. Co.
Riley SGoker Corporation
Hartford Steam Boiler Inspection

t; Insurance Co.
W. H. & L. D. Betz

FORGE ACCOUNT WORK

'-lORK STARTED
1942

April 6
June 15
July 18
June 30
July 8
June 12
June 17
July 13
Septe~"ber 29

July 13
July 18
August 27
August 17
December 4
September 14

July 6
September 14

WORK COMPLETED
1942

June 24
July 22
October 10
September 12
November 16
September 30
October 14
October' 29
.TnnnAr-v liS. lqL.:.,- -- -.. - ./ _. ." ,

January 15, 1943
January 16, 1943
February 8, 1943
August 29
March 18, 1943
October 10

December 12
January 9, 1943

~

~

Erection of steel sash
Erection of steel stacks
Erection of stairs & misc. steel & iron
Erection of 'Wood. girts, purlins, etc.

Installation of e~uipment except as

Erection of interior partitions
Concrete floors and finish
Painting
Grading around building, walks & roads

covered by contracts. \>l
o
0'\
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Steam Lines

303. Steam is provided from the roiler House through out
side, overhead, insulated steam lines for process, water
heating and buildinG heati~~ purposes.

307

304. The General Data and Utility ReCluirements Report
prepared by the duPont Comp/my required that procesD steam
be furnished to the various buildings of the Acid Area et not
less than 150 Ibs. pressure, ~nd to the T.N.T. Area at 125
Ibs. pressure •

.305. Starting with saturated steam at 185 Ibs. pressure
at the Boiler Rouse, the lines ,-rere sized to deliver steam
at the required :pressures at the various bUildings. In Gen
eral, the velocity does not exceed 6,000 ft. per minute.

306. The total peak demand for Ac id and T. N•T. Areas after
applying a diversity factor is apprOXimately 100,000 1bs. per
hour. Steam. is carried in a 12" main D. distance of about
2,500 ft.__ to the point where the lines to these areas branch
off, and the steam to eo.ch area is metered.

307. Steam leaves the Boiler Rouse in the other direction
through an 8" main with a metered branoh to the Shops Area,
and continues on through a :m.eter to the Water Treatment Plant
and the Administration Area. The total peak demand of these
areas, after correcting for diversity, is 34,000 Ibs. per hour.

308. The mains are carried on wood poles which, in some
areas, also carry the compressed air lines. In general a
"pi tch of ~'l :per 100 ft. has been maintained, and poles are
spaced generally from 14 ft. apart for 1~11 pipe to 20 ft. for
12" pipe. Clearances of El.pproximately 5 ft. are IIlD.intained in
unoccupied areas, 8 ft. in T.N.T. Area, 12 ft. in Acid Area,
15 ft. over roads, and 22 ft. over railroads.

309. The IIlB.ins are dripred at all 10V' points, and at
intermediate points in long runs, comparatively small sized
traps being used to providE frequent operation to prevent
freeZing in extremely cold weather. Traps are protected by
small shelter houses and discharge to adjacent drainage ditches •

.310. Expansion of lines is taken care of by means of double
offset expansion U Bends, together with changes in direction
of pipe. The vertical loops required at road and railroad
crossings were also utiliZ€'d to take up expansion. In general,
expansion loops were spacec_ about 400 ft. apart on the long
runs.
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steam Lines (Continued)

308

311. The piping is Schedule 40 standard black steel pipe
with welding fittings and welded construction throughout,
with the exception of the v~.ve connections, which are flanged
for sizes 2" and larger, and the tra.p connections, Which are
screwed. Valves are providecL where branches are taken from
the mains, and also at various points in the main where it
is desired to segregate certlLin areas. Pressure~reducing

valves are provided at build:Lngs where low-pressure steam is
required for heating or d.omel3tic hot-water heating.

312. All outside steam pi'!?ing is covered. with fibre glass
insulation with a waterproof covering of roofing paper
wired on. A thickness of 2" was used for lines 4" and over,
and. standard thicknesses for smaller lines.

See progress map for steam line s page 259 and photo-
graphs, Plate XXI.

313. LENGTHS CF STEAM LIrlliS

SIZE LENGTH SIZE LENGTE.

12" 2,450 ft. 314 5,050 ft.
10" 2,440 2k-" 2,7002
8 11 1,660 2 11 6,380
6" 1,760 1.1.11 1,540
5" 5,010 1t" 3,210
4 11 5,657 ~'otal (all sizes) 37,817 ft.

Compressed Air Lines

314. Demand indicated th~ estimated total requirement at
4,750 cubic feet per minute for a 6-line PUult producing
65,000 pounds per line per iay at a pressure of 80 to 100 Ibs.
per square inch.

315. Compressed air distribution mains are in general
carried on the same poles which carry the steam lines. Air
leaves the Compressor House at 85 Ibs. per square inch
pressure, and is required to be delivered at the various build
ings at not less than 50 lese per square inch. Piping was
siZed. to maintain these delivery pressures. At low points in
the line, separator tanks ~'t -6 11 X 4'-0" are installed to remove
condensation. These tankG are piped with by-pass connections,
and are housed with the st€~am main drip traps.
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Com,pressed Air' Lines (Continued)

316. LENGTIlS OF AIR U~£S

SIZE LENG1"'H SIZE LENGTH

5" 960 ft, 2" 8}6l2 ft.
4" 475 11.. 11 260
3" 6,464 1*" 4}54O
21.. 11 2,380 1" 2602

Total (0.11 sizes) 23,951 ft.

Air Compressor H8US~

309

317. The deta furnished )y duPont in the Utility Require-
ments Report listed the requirements for compressed air "by
buildinGs. Selection of th~ equipment and. the d.esi:71 of the
compressqX' station, as well a:J its locatJon} vTaS to be done
by the A-E~M. It was decid,=d to locfl,te it in the T.N.T. Ar'ea
on t1l111 Street} east of Castle Ge,rden Road, to reduce the
length of the air lines.

318. The Air Compressor House, 41 1 x 96 1 X 13 1 hiGh} ,vas
erected "by force account, from plans prepared "by the A-E -M.
The construction io of concrete foundations and floor on
ground, concrete "block walls, fireproofed wood roof framinc}
Gypsteel plank roof with roll roofine, standard wood D. H.
windows and doorG, steam heating} roof ventilators, and
electrical work. Gee photOGraph on plate V.

Equipment

319. Four HorthinGton 2··stage compressors, 2 3/14 x 14",
Type DC·.2, rated at 1,600 c.f.m., with intercoolers, 5 step
variable capacity control, and automatic unloaders connected
by a common header through two aftercoolers, each of 5,450
a.f.m. capacity, and throuE~ two receivers to the outgoing
air supply lines. Valves ~rere located in thepiplng system
so tha~ any compressor, or aftercooler with its rec~iver,

can be cut out of service Hi thout interrupting the, a).r .
supply. The aftercoolers are proportioned to give' c'ooline;
at 4,800 c .Lm. fr'om 100 dee. F. free air to a final teml)er
ature of 90 deg. F. c.t the receivers. Each of the t,vo
receivers is 5'-6" diam.ete:~ "by 18'-0" high, arranged for
vertical mounting outside of the compressor station. Four
//40 C H American air filte:C's were installed, one on the
intake to each compressor.
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Air CompresDor House (Continued.)

~q,ui;pment (Continued)

310

320. Each compressor is driven by 8. 300 H.P., 2,300 volt,
3 phase, 60 cycle, 80~~ le2.dinc power factor, synchronous
enGine type motor, wi.th a 7~ KVT, 125 V, D.C. exciter direct
connected and driven by a 10 H.P., 4lrO V, ) phase, 60 cycle,
induction motor. Each unit is sU9~,')lied with General Electric
Co. C.R. 706)-M 7 C magnetic full voltaGe synchronous motor
stETter with overload., sinc:le ph0,se, and under-voltaGe l.wotec
tlon. The exciter motor st~rter is c G. E. C. R. 7006-D-30B
magnetic switch with the~l overload protection.

321. The starting and stopping push bu.tton station mounted
on the synchronous motor startine panel controls the exciter'
as well as the synchronous motor operation. An exciter field.
rheostat mounted on the par~l controls the synchronous motor
field current and the power factor, which is to be maintained
at 80% leading. Low volt~~e control at 115 V, 60 cycle, is
supplied, by one I-t ¥:VA transformer for each unit from the
2, )00 volt supply to the main motor' starter.

322. Each unit is fed from the 5,900 V) 3 phase, 60 cycle,
priIIW,ry dietribution line" through a. 300 INA, 3 phase, 6,900 V
primary to 2,300 volt secondary delta/delta connected trans
former. Pm-rer for the exc~lter motor generator set at 440 volt,
3 phase, 60 cycle, is taken through three Bingle phase, 10
KVA transformers from the 6,900 volt primary lines, this
source beiIlG common to all four uni ts.

See photo@'aph on 'plate XXXVIII) for the interior 0f
the Air Compressor House.

Process Pipe L~nes

323. These are outside, overhead lines of steel, high
chrome iron, and stainless steel duct, used for carrying acids,
other fluid chemicals and chemical roixtur-es from railroad
unloadinG points, storage facilities to and between manu
facturing buildinGS and tan..1(s and from the same to ra,ilroad
loading points.

324. This pipine is supported on wood poles and qro~8

arms, with a miniInum distance above crade of 12 f§et. ~tIhere

reqUired, ste~ tracers of seamleso copper tub1ne were ~nred

to the pipes and the whole covered with l"thick 85,~ magnesia
inSUlation, weatherproofed. with tarpaper wired on.

325. The Acid Area is i'ur'nished ",i th a main pole line
extending the lencth of tbe Area.., forming a distribution trunk
with brench lines serving manufacturine bUildings and storace
tanks.
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Process Pipe Lines (Continued)

326. The six hnes of the T,N.1'. Msm.l.f'actur-inr; Area were
divided into three pairo of :Lines, the process pir>inc; for
each pair being identicI'J,l except for constant difference in
elevlJ.tion between pairs c2.useo. by topography of the areas.

327. In accordance with a request from the Chemical
Construction Corpora.tion, thl~ operating company, a 4" (lJ.D.ID..

extra heavy pipe line was in.3talled connectinG the Acid and.
Ftuue Recovery Residual Acid storace tanks of the six T.N.T.
lines to the Residual S. A. storaGe tanks in the Acid Area.
This eliminates the necessity of operatinB one tank car on
continuous shuttle service between these areas to transport
this acid. Rsilroad facilities were retained for loading
and unload.inG Residual Sulphur-ic Acid. for use when main
tenance requires the outaGe of the pipe line.

328. LENGTHS OF Pf:OC:CSS PIPE LINES
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SIZJ~ STEEL HIGH CHROME IRON STAINLESS S'I'EEL
DUCT

8 t1 492 ft.
5" 726
4" 3,G78 ft. 1,450 ft. 1,254
3" 26,217 435 .... ~

2" 6,070 4.. 985
11. 11 40
l*fl 120 60

Total 36,125 ft, 6,930 ft. 2,472 ft.

Grand total 45,527 ft.
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Sanitary Sewers

329. Analysis of the DuPont Utility Requirements Report
and other available data determined an average flow of 635
G P M and maximum flow of 1430 G. P, M. for the sanitary
sewage disposal system,

330. The pipe sewers were deaigned to flow 70% full using
Kutters Formula with lin" equa,ls 0.015 Vitrified tile pipe
was used throughout the co1lE,ction system and ranges from 4"

6" i IIor pipe at the outly ng btlildings to 30 pipe from. the
junction manhole to the disposal plant.

331 The sewer from the T. N. T. PJ'ea is an 18" pipe and
from the other areas 24" pipo, reducing to 18" to the Admin
istration Area to provide fO]· future housing developement.

SANITAHY SEWERS

332. TILE PIPE SIZES AND LENGTHS IN FEET

SANITAHY SEWERS

TILE PIPE SIZED AND LENGTHS IN FEET

T. N. T.
PJ'ea

III ;
(1) 0 • iTota1

• ~ !+J Ill.p,
8 orl I Q) 0 I of

N , -1:1 qi, -t 'E-lorl~ Sizes, Z, N
A-B C-D E·F, : • ~ Q)'

Line Line; Line' 8:::0: zlI1 e:
I 0 , -;:ii; 0,
I +' '8 p:;

, ------- ~- .......__ ._. -- . _.,

30" i

443 '1113'
i

18" '1820, ;1010

982

1556

3598

15" ,
I,
I

12", 699 545 '1537
1

10": '1100'

'1251'

'960 135! 140! 135
I

275! 270! 275:

1251

4151

1920

8 tr ~ 368 383 952'
!

6",: 210 '1670 2266: 265 390

4": ;
158 ' 161;n66 395

-.!.. ..
Toi'l;Llj

Lin. i3097 ,2756 5690 !4081
Ft. : :
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,
,~ ~wase DisFosa~ Plant

333. The Sewage Disposal Plant is located northwest of the
Acid Area and. ad.joining it. See the map on page 250, the
panorama on page 15 and the photographs on plates XV and XY.XV.
It has a capacity of 5,760 gallons per day.

334. The Sewage ~ping Plant is of ample size to rapidly
relieve any unusual peak flows, so very little,if any,
preesure can develop on the trunk sewers. It consists of a
concrete sewage well and pump pit with fr8llle superstructure
housing four Yeoman Brothers Company non~clogging sewage
pumps. This group contains C~e 500 GPM, two 1,000 GPM, and
one 1,500 GPM pWllpS) arra.ngeo. in sequence to give pump capac
ities increasing by 500 GPM stages up to the maximum of 2,000
GPM. A sump pump is installE'd. in the pump pit. Incoming
sewage passes through a bar screen and screenings are sent to
the Project incinerator in CEnB,

335. The concrete Imhoff i,auk is divided into two tanks
for primary treatment of raw sewage. There are four flowing
through ct8lllbere with adjustE~le weirs at each end over which
treated. effluent passes to the collection channel, from which
a 24" wood. pipe sewer carrieEI it away.

336. Sludge from the Imhoff tanks flows to two sludge bed.s
constructed of concrete with 18" of sand fill.

337· Chlorine is piped fr(~ the chlorine house which is
part of the superstructure bUilding over the pump well, to a
concrete chlorine contact tar~ which holds the effluent long
enough for chlorination. Th€! chlorine control equipment is
in the Pumping Station and. c:onsists of two Wallace & Tiernan
Co.: Inc" converters with ct~acitiea of 400 lbB./24 hOUTS
each. Storage for cylinders is provided here a160. but a
separate frame building hOUSElS the large tank storage for
chlorine.

338. There is a concrete Venturi vault where the'sewage
flow ia. measured ahead. of the Imhoff tank, and the Venturi
tube regulates the chlorinat~~on, Chlorinated effluent flows
through an 18" steel pipe to the Collection Tank included
under the Trad.e Waste Water Uystem.

339· An underdrain system of tile pipe around the plant
empties any sewage leakage into a manhole on the incoming
collection sewer,
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Trade Waste Water Dis~06al and Outfall
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340 .'J1'rade Wastes") consist of red and yellow acid waters
from the purification of T.N.T. The average amount of red
and yellow acid waste water from a 6-11ne T.N.T plant would
be about 323,700 gallons per day according to a report by
W A. Peters, Jr , dated Mar'ch 16 .. 1942.

341. The purification pre/cess occurs in the wash houses
and the red and yellow waste, water is carried from these
bUildings in a wooden flume and alao in half tile to the
trade waste sewer. A lOll vttrified. tile sewer takes care of
the easterly operating line and the remainder of the lines
empty into an 18" vitrified tile sewer. Both these sewers
have acid resisting Joint compound and are encased in
concrete

342. These two sewers are 110 and 125 ft. north of the
wash houses, respectively lmd run westerly across Wesson st.
thence 80utnwesterly to the deep well in the Collection Tank
This deep well is lined with 4/1 acid resisting brick. Two 600
G.P.M.) 30 ft. head pumps and t'Wo 300 G,P.M , 15 ft. head
pumps alternate in pum.ping. '~he red and yellow waste water into
a mixing tank where it ia d:lluted at least ten parts with
neutralized and cooling watl3r

343. This diluted mixturJ~ then flows into a 30" vitrified
tile outfall sewer with acili resisting Joint compound and. encased.
in concrete and runs into a head chamber on the bank of the
Niagara River. See map on page 253 and photographs on plates
XV and XX.

344. From the head chamber the red and yellow waste water
flows into the Niagara River through two 12" acid resisting
pressure lines where it is d11uted about one part in 200)000.
These pressure lines diverse about 30 degrees and are laid
out into the river to a depth of 35 feet. They are protected
by cribbing.



LOOW-001

REPRODUCED AT THE NATIONAL ARCHIVES

UTILITIES

Acid and Alkaline \-later ~3ewer System
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345. The collection system for acid and alkaline waste was
laid out from a typical DuPont design and their utility
Requirements Report. Pipe s:l zes were determined for peak
capacities when flowing one half full.

346. The bulk of the wastl~ comes from the Acid Area and
the balance from the T.N.T. Area The collection 86wers
from the T.N.T. and all acid areas were laid out to angle
across the Safety Area lind flow into the Acid Neutralization
Plant. These sewers also carunect with drains from the
safety showers. The total ~nount of waste collected at this
plant amounts to 24,000jOOO G.P D.

Acid Neutralization Buil'~

347 In the Acid Neutralization building) see panorama
on page 15 and photographs 0::1 plates XV and XXXV 7 the waste
waters are neutralized with lime and discharged through a 36 11

cast iron pipe into the drainage system at Sixm1le Creek
near the bUilding. As much ~f the neutralized water as is
needed is also run through a 24" Wood stave pipe to the mix
ing tank where it is used to dilute the red and yellow acid
waste water.

COOLING WATER & ACID SEWER SYSTEM

TILE PIPE SIZE;3 AND LENGTHS IN FEET

SIZE T.N.T. AREA Ir.N.T. TO ALL TOTAL
A-B C-D E-F DISPOSAL ACID FORCE OF
LINE LINE LINE PLANT AREA ACCOUNT SIZES

36 11 1117 1117

30" 863 1986 2849

24" 440 442 440 2824 4146

18 11 549 314 327 136 1326

15" 518 382 377 1394 2671

12 11 228 228
10" 661 706 698 1071 3136

8 11 670 1482 2152
6 11 436 413 556 496 220 2121

4" 115 265 380

Total
lin. ft.
in 2604 2257 2398 4804 5732 2331 20126
Area
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349. The flatness of the t'~rrain and the natur'al sources of
drainage have been mentioned in the 8€ction on Ground ~ater

Conditions, under Soil Data. See pages 48 - 52.

350, It was necessary to provide two new principal open cut
drainage ditches} known as the Southwestern Drainage Ditch and
the Central Drainage Ditch, laid out vnth a view of possible ex
pansion of the present manufacturing plant to the West and di
verting storm waters fram a 8enerally northeasterly flow to a
generally northwesterly flow into Fourmile Creek.

351. A third primary ditch} to carry off the waters in the
Magazine Area, was also const.ructed paralleling the existing
Simile Creek in this Area ar.,d connecting with the Central
Drainage Ditch whence its waters flow into FourTIdle Creek.

352. Secondary and tertial7 ditches dr'ain the Areas and con
duct the waters into the aforementioned :main ditches or, in a
few insta.1)ces} into the existing cr'eeks.

353. Storm sewers were inElta.lled in the Areas wher'e open
ditches would have been unsuHable .. These were the Acid, Shop,
Administration, and Parking Jlreas.

354. Sixmile Creek was di'rerted in two places, south of
Pletcher Road into the South1restern Drainage Ditch and in the
MagaZine Area into the new Wiin ditch which connects with the
Central Drainage Di tch. '!'weIvemi le Creek was diverted and re
located near the northeast end of the Classification Area.

See the Drainage Map on paGe 51} and also the panoramas
on pages III and IV, and the photoeraphs on plate XVIII and XIX.

355. Southwestern Drainage Ditch, whose section has an area
of 89 s~uare feet, has a bottom width of 15 feet, with side slopes
of 1 on l~. Pm-inr; maximum rainfall} estimated at 2.75 inches
per' hOUl', it would contain about 4.3 feet of water flowing at
4 feet per second. This would deliver 350 c.f.s. into Fourmile
Creek.

356. Central Drainage Ditch has a varyinG botto~ width with
a maximum of 20 feet. During the period of flood, yrater would
be 6 feet deep and flowing vl'ith a velocity of 5.4 feet 'per
second, adding 1,030 c.f.s. (including water from the Magazine
Drainage Ditoh) into Fourmile Creek.

357. The Magazine Drainae;e Ditch has a bottom width of 10
feet and at flood would have 5.4 feet of water, flawing with a
velocity of 4.6 feet per second and deliYering 451 c.f.e. into
the Central Drainage Ditch 4
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358. The "prime contract, DA-H-138-Eng. 16, for the open dr-ain
age ditches] was awarded to D'.un.p Truck Service J Inc. of Buffalo,
New York, on March 21, 1942. The drainage ditchee in the ~m~

zine Area were ~art of the Concrete lv'l.8.cazines contract D.A-W
138-Ene. 13 with Poirier and ~1cLnne of Neyr York, N. Y. 'i"'he drain
age ditches for roads were part of the road contract, DA-W-138
Eng. 24 with William J. GalleGher, Inc. of Medina, New York. The
A-E-M force account built many drainage ditches and road ditches.

359. 'l'he Cluantities of eax'th moved were:

General Drainage
MaGazine Drainage
Road Drainage

Total

794,095 cu. yards
73,640
26,650

360. The lengths of the ~lrious ditches were:

Primary
SecondaTy
Tertiary
By Force Account

~.6}563.53 ft. or
73,418.78
34,593.79

8.82 miles
13.91
6.55
7.57

361.

Total open ditches -

Storm sewers 10,300 ft.

36.85 miles

1.95 miles

362. The excavation was e.ccompliBhed. in the following manner:
46~~ by dral3lines, 26~~ by carryall pans, 16(/, by backhoes, lo;~

by clam shells and 2~j by shovels.
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363.. The roads in the Pro:iect may be divided into three
classes, (1) Existing when t}~ area was acquired, (2) New
or IlPe~entll and (3) Tempm'a.ry or Construction Foads.

EXisting (13.96 miler3 within the Project)

318

364. The existing town an(L county roads were very usefl,ll,
though not entirely adeq11ate for the construction of the
Project. For access pur"poses the north and south roads,
also forming the boundaries, were particularly advanta
geous; these were the BL3..irville Creek Road on the west
and the Porter Center RO.'ld on the east. Latta ROM,
also a north and south road, wae used as the principal
access road and the main entrance was on this road at the
southeast corner of the site. Other north and south-roads
within the Project are Barold Road, Lutts Road and Castle
Garden Road. Part of Nichols Road was used but later
aband6ned between the New York Central Railroad and
Langdon Road.

365. The east and west roads were Swan Road, Pletcher
" Road) Balmer Road and GE.in Road. Part of the northern

boundary 1s formed by the Youngstown-Lockport Road. These
Roads are shown on the C~~ral Road Plan, Dwg. 603-100-004
on page

366. EXIS~~ING ROADS

NAME TYPE
LENGTH

HIDTH WITIDN
PROJECT

DISPOSITION

Latta Road Bituminous 20 1

Macadam
3,690' Left as found

Harold Road Gravel

Castle Garden Gravel
Road

Lutts Road Gravel

16'

3,850' Abandoned after new
parallel road ~as

bUilt

8,110' Part rebuilt. Part
abandoned

7,920 1 Part rebuilt as
Patrol Rd. Remainder
abandoned
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(Conii inued)

LENGTH
NAME TYPE \>GDTH 'WITHIN DISPOSITION

PROJECT

Cain Road Gravel 14 1 6,675' left as found

Balmer Road. Bituminous 18' 15,7001 Left as found
Macadam

Pletcher Boad Stabilized 16'
Gravel

Swan Road Stabilized 16'
Gravel

Nichols Road Bituminous 20 1

Macadam

Langdon Road Bituminous 20'
Macadam

New Roads

13,520' Westerly 5826 Ft.
widened to 40 Ft.
bituminous macad8Ill
rd. Remainder widened
to 22 1 & a new second
lane built

10,100 1 Widened to 20'

2,750' Westerly 1500'
abandoned

367. The authorized new :)1' f1 permanent fl roads are of four
classes, (1) Service R~~ds, (2) Magazine Roads, (3) Patrol
Roads and (4) Drives.

368. The layout of these roads was based upon the du Pont
plan for a U. S. Special 6-Line T.N.T. Plant.

369. The typical section, which was adopted, consisted of a
10" bottom course of run of bank gravel or chemical slag
with a 3" penetration top course for all road.s except the
Patrol Boads, which were built with an 8" subbase and a 3"
penetration top course. All of the subgrade was properly
drained and the finished road elevation was made higher than
the surrounding terrair.. Where B'WaJ1lpy condi tiona were
found, all of the topsC1il was first removed and a sui table
subbase was built. The·se roads are shoYIIJ. on the General
Road Plan. A record plan and profile was prepared for
each road, at a horizontal scale of 1" - 100' and a vertical
scale of 1" = 5 I •
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~oads--

New Roads.
370. SERvrCE ROADS-

NAME TYPE WIDTH LENGTH

(In· Ft.) (In Ft.)

"B" street B1tUJDinous Macadam 20 4754
"J1I st. 20 1425
"K" st. I 12 403
"K" St. 12 356
UK" St.

~
12 356

11K" st. 12 405
"M" St. ~ 20 4530
"N1I St. g 20 4022
"0" St.

~
20 3949

"p" St. (North) 16 220..,
"p1l St. -{South) .,-.j 16 280

~
"R" St. 14 1088
liS" St. 20 1258
"T" St. stab:llized Gravel 20 250
''W tl St. B1tuminous Macadam 20 430
"X" st. 20 812
"y" St.

1
16 130

"z" St. 20 810
First St. 20 454()

Second St. ~ 12 900
Th1rd St. to 20 454
Fifth St. g 20 455
Sixth St. ~ 20 680
Seventh St. i 20 42·0
Eighth st. +' 20 230orl

Tenth st. ~ 20 483
Eleventh St. 20 413
Twelfth St. Stacilized Gravel 20 280
Wesson St. Bitt~nous Macadam 20 2955
Campbe11 st. 20 4023
Campbell St. ! 30 1075
Castle Garden Rd.

"R" to "0" Sts. aj 20 2104()

"Mu to uN" Sts. ~ 20 1406
"K" to !lHI

' Ste. to 20 900
"H" to Ba1.mer Rd. :3 20 11780

Vine St. ~ 20 1843
MacArthur st. ~ 20 3732
Marshall St. .p 20 1968.,-.j

Pump House Rd. ~ 16 1030
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Roads (Continued)-
New Roads (Continuecl)

371. MAGAZINE ROADS
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NAME WIDrH LENm'E

(In Ft.) (In Ft.)

"All St. Bi tum.:'lnous Macadam 20 4225
"B'l St. 20 4375
l'C" St, r;Q 20 4375
"D" St. g ~ 20 4375
"E" St. i] 20 4375
"F It St. 20 4375
"G" st. ~~ 20 4375
Aberdeen st. P=l 20 3251
Marshall St, 20 4718

372. PATBOL ROADS

NAME TYPE WIlYI'E LENGTH

(In Ft,) (In Ft.)

North Patrol Rd. Bitumtnous Macadam 14 7741
"R" St. 14 1900
Track St. 14 3655
South Track St, U) 14 2250
South Patrol Rd. g! 14 6449
West Patrol Rd.

§~
14 3200

Lutts Rd. 14 11584
Castle Garden Rd. ~~ 14 1805

~
East Patrol Rd. 14 10619
Pump House Rd. to

River Stabilized Gravel 14 800

374. The prime cont::::'act for the new roads, DA-W-138 Eng. 24,
was awarded to W. J, Gallagher, Inc., Medina, N. Y. on
March 31, 1942. The contractor began work on April 2 and
the contract was deemed completed on November 5, 1942,
although the final trim for the shoulders and road ditches
'\oTas not finished. Arrangements were made to deduct the
amount to be pa.id for UIl.completed work which will be
finished under the super'vision of the Ope1"llting Company
..Then weather and other c·ondi tions parmit.
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New Roads (Continuell)

374.Clearing and grubbing was done where reQuired and
thE! earth moved and mate:rials used were as follows:

322

Earth moved
Earth manipulated only
Chemical slag
Slag and. stone
Sand and stone dust filler
Asphalt emulsion
Hot aspbalt

274,468 Cu. Yds.
9,989 Cu. Yds.

77,917 Cu. Yds.
190,567 Tone

40,266 Tons
547,663 Gallons
287,053 Gallons

375. Reinf. Cone. Pipe Culverts

Diameter

15/1
18/1
21~M

30"
36"
42/1
48"
54"
60"

Drives

Lin. Ft.

2204
936
632

1308
564
500
708
256
560

376.The A-E-M force account built 2.3 miles of
"permanent" drives. These included all turnouts
from old or new roads to buildings, especially,
garages, warehouses;, office buildings, dormi·
tories, parking areltS, the burning area, and the
approach from River Road to the Intake Pumping
Station. In addition, guard fences along ditches
and at bri d.ges and <mlverts and railings, and
btmt.pers were built along all classes of roads by
the A-E-M force account.

TamRorary Roads

377.Tamporary roads, bypasses, approaches and
service roads for construction purposes were also
built by the A-E-M force account. These totalled
over sixty in number and many of them req,uired the
installation of' cUlYerts, drains and ditches, guard
rails and bumpers.
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378. There were 15.7 miles of standard gauge railroad con
structed on the Project} with the general location of all
tracks governed by the U.S. Special Six-line T.N.T. Plant
Layout furnished by the duPont Com~any and ada~ted to this
Project.

379. r"t, was found necessary to strip the topsoil from the
full width of the railroad bed and leave a subgrade which
sloped 2 inches in 11 feet each side of the center line. On
this subgrade the following t.rack section was ~laced: 6 inches
of cinder subballast, 10 feet. each side of the center lIne of
track, then 12 inches of slae; ballast under the ties} extend
ing 7 feet each side of the center line of track into a slo~e

width of 2 I - 9".

380. A~proximately 807~ of the track was made with 80 lb.
A.S.C.E. rails and 2Cf,0 with n5 lb. A.S.C.E. rails which were
used in special places. Creosoted ties Nos. I} 2 and 3 -
6 11 X 8" :l8 T -0" were used. All switches are complete with
frogs} switch stands and gu~:d rails. No.8 turnouts were
used for all crossovers.

381. The maximum curve is 14 degrees and 40 minutes and the
grades are generally much le:3s than l'i~' with the exception of
the approach to the coal tre3tle, which grade is 3.441j.

382. Wooden whistle posts and clearance markers were placed
1320 feet from all crossings and at the clearance point on all
turnouts which do not have a derail.

383. The various tracks and sidings were given letter and
number designations, which appear on the General Track Layout,
Dwg. 601-100-001, page Record drawings for each line are
shown in plan and profile at a horizontal scale of 1" = 100 1

and.. a vertical scale of lit : 20'.

384. A heavy, timbered, Elingle track, coal trestle, 262
feet long, was b:uilt on the "T" line, south of the Power House.
Between this trestle and thE! Power House, a coal apron was
prOVided on the ground level "E" line for dum.~ing hopper
bottom coal cars.

385. Two track scales, each of 240 -Cons capacity, were
installed, haVing an effect:_ve length of 60 feet for the
weighing rails. One scale :~s located on the IIA" line south
west of the classification ;rard and the other is on the
"H-l6" line between "M" Strt~et and "N" Street.
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386. The construction of t:h.e railroad was covered by

Contract DA-W-lyB Eng.-14, dated March 19, 1942, which was
placed with A. S. Wikstrom, Bound Brook, New Jersey on a Unit
Price Basis. Work started April 1, 1942 and was considered
complete and acceptable on September 12, 1942.

387. The A-E-M force constructed 630 feet of the HAil track
outside the Project Area, 479 feet of ''E'' track and 287.6 feet
of "H-18" track, the track scale foundations and installation,
several culverts and the coaJ. trestle, also all road crossings.

388. The New York Central Railroad constructed the service
tracks and connections to i tEl railroad outside the Project
Area, amounting to 2847.2 feE~t, and tracks wi thin the Project
A:rea amounting to 4540.8 feei;, which is included in the total
length previously given.

389. The work included the necessary clearing and grubbing
for the right of way and the following (J.uantities of earth
and other materials hand.led or used:

Stripping topsoil
Subgrade excavation
Ditch and culvert eXl~avation

Embankment and gradi:1g
Slag ballast
Cinder pallast
Railroad trackage
Culvert pipe
Turnouts or crossovers
Bumpers
Derai1ers

657,818 S.F.
1,423 C.Y.

675 C.Y.
146,564 C.Y.
62,247 C.Y.
34) 648 C.Y.
75,658 L.F.
2,269 L.F.

67
26

3

390. Standard gauge rolling stock purchased by the A-E-M
was as follows:

2 - 45 tons, Porter Diesel electric locomotives
1 - 65 tona, Porter Diesel electric locomotive
2 - 30 feet flat C~~8, 15 tons capacity.

391. Standard gauge tank cars were purchased by the
E.1. duPont de Nemours Co. from the General Transportat ion
Corporation as follows:

6 - Steel tank cars of 7,000 gallons capacity each
1 - Steel tank CaYs of 10,000 gallons capacity.
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392. All of the prime contracts negotiated by the A-E-H for
the Government, the "Specifications for General Utili ties ,,' and
the "Specifications for BUilding Materials", contain the
following:

"Guarantees

When all work ie completed and accepted, the
Contractor shall furnish to the Contracting Officer
written and signed staten~nts guaranteeing all materials
and worlananship for a pe:r'iod of one (1) year from date
of acceptance.

The Contractor '¥fill also be relluired to
furnish manufacturer's gt~rantees coverinG certain
eq.uipm.ent.

Upon receipt of written notice the Contractor
shall, at no expense to the United States, promptly make
good all defective wor~mship and replace all defective
materials, and make such adjustments aS,are necessary."

393. Purchase Orders placed by the A-E-M for material to
which the above mentionec1. specifications apply) and to which
the vendors were referred., would cause such material to be
guar'anteed for a period of Olle year from date of acceptance.

394. Elluipment or material, ordered by the Stone and
Webster Engineering Corporatton for the Boiler Plant, which
was installed by the A-E-M or other prime contractors is
covered by Stone and Webster purchase orders and specifica
tions concerning which that ,::,oryoration stated by letter to
the General Manager of the A-E-M, dated December 16, 1942,
Itwe advise that it was our i:ntention to hold the vendors to
their respective guarantees, which were given in the specifi
cations and again on the back of their copy of the purchase
orders by means of their acceptance copy of the orders, and
we did not intend to relluire them to furnish .rritten guaran
tees. 11

395. EIlUi pment or material} ordered by the E. 1. du Pont
de Nemours & Company for the Project, which was insualled by
the A-E-M or other prime contT'actors, under Contract DA-W 138
Eng. 1, is covered by du Pont purchase orders and specifica
tions. The du Pont Company notified the A-E-M that guarantees
applied to three of their purchase orders for this Project
as follows:
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EQUIPMENT OR MATERIAL VENDOR

TWC 1 Sulphuric Acid. Concentrating
Plant

Chemical Con
struction Corp
oration, New
York, N. Y.

TWC 235

TWC 3014

Aleo RD2H Val,re, 1600 pound
pressure with 5 pound pres
sure drop

Shaft sleeves and seal ring
housings for ;3-Wilfley
Model A.C. PualPS

Aleo Valve
Company
St. Louis, Mo.

A.R. Wi1fley &
Sona Co.
New York, N. Y.

"., ,




