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SECTION 1,
IESCRIPTION OF PROJECT

GENERAL

The Seymour Airfield project is an Advanced Twin Engine School :
epomprising a Base Site and five Auxilisry Fields, eonstructed for the
advanced training of aviation cadets in the flying, operation amd i
maintenanee of twin engine plames. The Base Site, comsisting of mainm
field snd school buildings, is two miles southwest of the City of
Seymour, Jackson County, Indisna, and covers a traet of 2,560 acres,
two miles agquare, cooupying Sections 25 and 36, T6N, RSE, and Sections
B0 and 31, T6l, REE of the 2nd P.M, The auxiliary fields, described
in Seotion 18 ¢f this report, are located from the base fleld as foll ows:

Walesowro Field Noa 1 == 17 air miles, dues Nerth

5t. ioma Field No, 2 === 18 air miles, oast by northeast e
Grogmor Fleld No, § ==== 19 air miles, due northeast .
Millport Fleld Ko, 4 === 16 air miles, due southwest

Zonas Filold No, § =====e 26 air miles, east by northeast

For a reglonal map of the entire projeect, showing State and Coumty
highways, railroads, municipalities, East fork of the White River
acd small soale key maps of all fields see Exhibit l-A.

The major construstion and improvements at the Base Site comprised
alearing and grubbing; earthwork and grading; storm sewers and open :
ditches; primary and secondary roads; concrete pavements for taxie '
wrys, aprons, and rumways; parking aroas; sanitary sewer system and
sewage troatment plant; water supply, including iron removal plank and
weter distribution system; railroad comneotions; primary and se :
sloctrical power and lighting system; gasoline and oil faeilities; 415
buildings and structwres; dressing, fortilizing and seoding of the'
finished surface; and the protective fensing.
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Buildings and struotures are for howsing, messing, recreaticm,
storage, hospitalizetion, training, ordnance and administration of 580
ofliloers, 520 oadets, 156 WAACs, 31 nurses, 3264 enlisted men, totaling
4550; and messing facilitiss for eivillane employed in the maintenance
of post utilitles, training and flying equipment, e

Uajor construotion and improvements at the five auxiliary fialds
include clearing and grubbing; drainage; strip greding on auwxilismry
fiolds Nos. 3, 4, and 5; ewer-all grading; stabilized gravel rumways
end taxiways at field No. 1; ecmerete runways and aprons at field
R Tttty S S U

neing. aux sover a t
(see Exhidit 20A) as followss | e =

 Walesboro Field No. 1 -- 805 acres, approximately one mile b miles
;5%. Anne Fleld Wo, 2 --- B09 aares, l.pprn-:lunt.ﬂ; one mile -;rui
Grommer Field Nos § ---- 652 acres, approximately ome mile square
, Millpert Field No. 4 =--1160 acres, approximately 1% x 1 mile
Zenas Field Nos § =----- 658 acres, approximately ome mile square.



The project was developed snd designed by the Loulsville Dis-
trict Office of the U, 5. Engineer Corps, with Werren & Van Preag,
Ino., Architect-Engineer, cooperating in the design of the utilities,
heating and ventilationm, railrocad, roadways, and drainage. Field :
layout work, inspeoticm, engineering and architectural supervision
wers performed by the Architect-Engineer's staff under directiom of

the irea Engineer of the projcet.

4 Design layout end somstruction work sovered ower 1050 original e |
eontraect drowirgs, 2700 pages of specifioations, over 2000 supplememtal
© detail drawingt prepared or checked dwing construction, and the pre=
| peration of 120 approwvec change orders. Record plans snd drowings of
~ %he project total 742 and have been officially transferred to the !-i':fr':

. Engineer, : =

Proliminary work woas ccmmenced on May 12, 1342, and tho entdre ? il
¢ projeet esscabially complebted with miner exeeptions on Fobruary 28, ° '
1943. The flrst group of bulldings, comprising 7 warehouses, ‘iﬁé

| meady for -coupauoy on hugust 23, 1942; other sections of the comet
struction wori were comploted and utilized at varicus dates as o
. aribed ir che saveral seotions of this report until the completion
. date. The eatire project was TSE completed when the Fost was astd
| un Decomber 1. 1943, -

- The total project cost is approximately $15,000,000,00, divided
- dmto 35 prime comtracts, and undertaken by 28 prime contractors, and

| gver 55 swbeontractors, and utilizing approximately 4,000,000 mane
' hows of work. ' g

ez In gemeral, each contractor empl adequate equipment, and &
— fleient number of workmen for the nwﬁim Er hin.znn-mﬂ'ﬂ i
-+ *Ly contract completion date. However, in meny instances there wa
U pher=run of time required for the completion of comstruction whieh &
7 sladed erection of equipment. Time over-runs were also caused 'h'r.:". 3
A =nziement woather conditiops during the momths of May and Jume, P~ -
. #ad during the late Fall and Winter months, partioularly with regard
| %o the comstruction of comorete rumways and aproms. Fl.:umhl-':
- plete railroad oommooticns, dus to lack of rails, was reflected in the
. ion progress of the conorete work., Considerable delay was ;
| tlsc oooasioned by high ground water conditioms which affeeted o
;*:u;l_ahu; and grading: sanitary and storm sewers; and construction of
. Buliding footings and foundations. There was comsiderable delay ooe
_ cazioned in the completion of the project as a whole, due to & low
. A%y rating (Ad=4) for building materials and fabriocated equipment,
R & rule, equipment itoms did not arrive ot the site on ariginally s
 dates, in spite of concerted efforts to expedite the deliveries.
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SECTION 2.
ENGINEERTNG AN STPERVISION

District and Area Engineer’s Urgarization

The sntire project, somprising the Advanced Twin Engine Scheel,
Basa Fleld rnd Axriliary Fields, was sensirusted for the Southeast
Army Alr Foreeet Training Conter, Maxweil Fisld, Momtgomery, Alabama,
under the direacticn of the U, 5. Engineer Corps, Louistiile District
by authority of Jirsetive A-1351 of the Office of the Chivf of Engineers,
U. 5. Army, War Jepwrtientc. :

This wers wac under the immediate directionm o ths Mstrict Engle-
sor, Homry FuiSchings, Jr., Colonel, frem May 12, 1942 {o Fovember 9,
1942, apd Yeary ¥. Hamis, Colonwl, from Nowember 2. 1942 to date.
Colonel Hutch'ngs drsignatod Jean P, Case, lst Lt., and Captain sinee
Nowvember 18, 1942, as irea Engineer, who has served since the begihning
-Df the :[I'Djﬂ-ﬂt-

As the work progressed through the design and construction perioeds,
the Area Engineer built up an crganisation of officers, engineers, ..
administrative assistants, auditors, clerks, hired labor, ete., while
the Architect-Engineer built up a separate orgaaizaticn which worked
in slose cooperation with him, The average number of employees from
May 12, 1942 to Pebruary 28, 1945 (%)} months) in the verious depart-
monts of the crganization was as follows:

%

De partme ol Number of Eg_lﬂuq
Officers (U.5. Engineers Corps) 5
Adwinistrative Auditers and Accountamks : 40
Engineors, Draftsmen, inspectors, material checkers 204
Guards T4
Hired Labor 130

Architect-Enginser CGrganization
(Arehitect, engineers, draftsmen, inspectors
etonographers, olerks, accountants) 280

The funotionnl chart of the organization is shown in Exhibit "A®, -

Arshiteet-Engineer Qrganization

Warren & Van Praag, Inc., Consulting Engineers of Decatur, Illineds,
wire the Architect-Engineers for this project. Their contract was nego-
tiated on May 12, 1942, with the Constructiom Contract Board in Washingten,
De Cs and iz designated as Contract No. W550enge5015. The services of
ihe Architect-Engincer wore perfarmed under the general direction of the
Us 5. Distriet Engincer Office at Loulsville, Kentuocky.

The Architect-Engineer contract authorized wrohitectural and
engineering services under twoe sections, namely,

4
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Title I, Preparation of the necessary nru;r, plans and
specifications; exd

Title II, Engimeering supervieclon and inspeotion of construetion.

Tha eripinal contravt econtanpluated the construction of the Base
Field, Advanced Twin Enpine School, end Three Auxiliary Flélds. Sub=
sequently, the cortract woark was extended by Inoreasing the scope of
the work to includs Swo additional awxillory flelids; additional bullds
ings and all incidental items of esomstructiony the rinwl boundery
suwrveys; ebo. The osloting date of the contrect was extended to Felwrus
ary 28, 1943,

Work under Title I of the Architect-Engineer acnirect was com=
mensed on May 12, 1942 at Decatwr, Illinois, The Architact-Englneer
Of'fice was moved onm May 24, 1942, to Soymowr, Inalapa rnd work was
Ismediataly resumed on May 25th in the Shislde Memarial Syomasium.
oo July 12, 1942, the plans and specificatlions eowvering ell majar- .
utilities, buildings, ete, for the Base Field as outlined in Title.1
of tha sontract were comploted and deliwvered to the Distriect Office,

On September 19, 1942, the Architect-Engineer orgonization was
moved from the Shislds Gymnasium into a speoially built office hoad=
quarters at the Base Fleld, where work was continued for tha duration
of the project.

Construction and inspection services under Title II wore com=
menced on June 6, 1942, with the demolition of existing structures by
purchase and hired labor, snd have continued to and ineluding Februsry
28, 1943,

The Architect=Englneer contract work was ordercd terminated as of
February 28, 1943, and the balanoo of tho work was contiuued under
directlon of the englneering department of tho jroa Engineer. As of
February 28th, the work set forth in Titles I and II wos cssontially
ommpleted. There remained only the supervision and inspeetion werk
on & fow incomplote construction itoms and the closing of office rooards,
progross reports, and auditing of accounts. Tho major itoms of une
finished construoctiom work ineludod tho finish grading at the Base
Field and five Auxiliary Fiolds; and tho stabilizing of the base for
a portion of the rumways at Walesbaro Auxlliery Field No. 1 together
with dressing, fertilizing and seeding of surface areas; and the
erection of a portion of protective fencing at both the Base and Auxis
liary flelds. All utllities and all buildings were completed as of
February 28, 1943, as was all other essential heavy constructiom.

Imr the prosecution of the work, the Architect-Engineer staff gsme
sisting of architects, engineers, draftsmen, construction inspeetars,
clerical and laboratory staffs, accountants and othersmaintained an
average employment of 250 per day, and reached & maximun of 435 em=
ployees during the peak of construction. Exhibit “B" shows the
functional chart of the organizatiom.
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The erchitestural ard englnesring rervioss rendered by the
Archlteot-Ingineer organization were expeditiouvsly and skillfully
porformed. The ccoduet and cooperatica of the Architect-Enginser
organization with the Area Enginser Offlcc, the Fost Commander mnd
othar authorized Tmlted States Apgencles were oxosllent.
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LAYDS AFD LIGETR=OF- WAL

Land Aogquisition

Lands and rights-of-way necessery for the base and auxiliary
fislds were aoquired in advance of swrveys and comstruction werk, all
of which was accamplished by the Land Acgquisition Department, which
was in charge of the following projeot managers:

No. 1. Jos. W. Springer, Land Aggquisition O0ffice, Camp Atterbury,
Columbus, Indisna. Under his management the initlal plawmisg data
was comnenced. The work was conduoted through tho Land Asquisition
Office in Columbus.

Ho. 2. Frank H., Wolfe of the Real Bstate Scction, OUnio River .
Division, U, 5. Engineers Corps, who on June 18, 1942, orened the first
lend soquisition office in the High Schoel Bullding, Seymowr. Indimna,
which was moved to Room 23, Vehslage Bullding, Seymour, =n June 28,
1942, During this time appraissl and optioning prosroms on the base
fisld and the railroad spur right-of-way werc sondustod, Tract owmers
ship deta was prepared on five auxiliery fislds and the appreisal
program on these flslds was commenoced.

Bos: 3. Lt, Cearl Howell, Real Estate Sectlon, Thio River Divisien,
rolieved Mr, Wolfe on September 7, 1942, and contiuued with the duties
of his offioce until Soptember 14, 1942, During this {im: appraisal
wark on the auxiliery fields was conducted and curctive work om title
certificates was initiated.

Ho. 4. Robort L. Moas roliowved Lt. Howell on Feptembter 14, 1942,
and continued as project manmager until November 16, 1942, During this
timo, payment and olosing procedurs was initiated und complcted om 18
traots optioned on the base field and 9 traocts on the railrosd spur
right=of-way. Appraisal werk was completed on the auwxiliwry fields
and the optioning program on them was initiated and completed,

No. 5. Sidney H. Showalter relieved Mr. Moss as project manager
on November 18, 1942, and continued in that capacity to the date of
this report. During this time, payments snd elosing procodures on the
auxiliary fields were completed. Traot ownership data was prepared
and the acquisition of ecasements for drainage ditehes off of the
auxiliary ficlds was initiated. This includes ditohes, Imown as Ditehes
A, B, and ¢, Walesboro Fleld; and a ditch rumning north from the
Gruamor Fleld; the ditches on the west and north of 5t, Amne Field;
and one ditch southeast of Zenas Field. Likewise, tract ownership data
waz initiated for the Easting Ditoh runmning scuth from the Base Field,
The drainage ditches inelude 30 tracts of land totaling spproximately
80 acres,

Also, data is being prepared for the moquisition of avigation ease=
uwenis bordering the base fiold and the five auxiliary fields. Property

T



cenecsbhlp napa have been preparad snowing the location of cbstruo=
tlons in toe glide anglos, and these incicats approximately 150 cwness
ships, TDansgas for tha removal of these obetrustions will be sub=
stential 2a approximately S0% of thase rpropercties and in some instances
fes purchasca may be advisebls., Gross appraisal work reflecting the
approximats cost of 1he remcval of gllide anglo olstruwotions has been
ommpletod.

The rurairiap werk to be done by the Land Acquisitiom Offloes com=
gists shisrly of completing the acguisition of avigation easements
and olaurance righta,

Farm of Proouwremants

A1l proourements of land for the basc and 1miliory fields and
“he right-of-way for the railroad spur Inoludes full ownership of the
iend, oil and mimeral righta. None of this land acquired has ewer -
been undermined. All roads on these sites have been closed by pros=.
oeedings in Commissicner's Cowrt in their respective counties. :

4 land survey has been made of each field; maps have baen pre-
parad and a perimeter desaription appears on each of said maps. Trans=
antions for all of the tracts of land hersafter referred to as optiondd
have been closed and the owners hawve been paid.

The procursment of the rights-of-way for the drainage ditohes oube
side the boundary of these fislds hove been in the form of perpstual
sasements with the right to re-enter upon said rights-of-way for the
purpese of repairing, eleaning or enlarging the ditehes thereon,

The following essentlial data lor the various flelds are tabulated
hareafter, as follows:

RASE FIELD
Jacksen County, Indiana

Dirsotive: May 4, 1942,
Initial Fossession: May 23, 1942.
Initinl Possession under: War Powers Act,

Humber of Tracts: 26
Acreage: 2,534
Appralsed: $571,683,00
dumber of Tracts optioned: 18

Amount : $353,980,00

Acroage: 1,691

Date: June 17 to August 12, 1942
‘Number of Tracts condemned: T

Amount: $217,683.00

Acreage; 8435

Date of Judgment: September 3, 1942,
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WALESEBORC AUXILIARY FIELD Ho. 1
Bartholomew County, Indiana

Directive: Auguat 26, 1942.
Initial Fossession: August 28, 1942.
Initial Possession under: Construction Permit.

Humber of Traots: 25
horeage; B9
Appraised: $125,879,00 1
Mumber of Tracts Opticmed: 25 ‘
Amount : §125,168,00
heroage; BOg
Daute: deptember Z1 to October 14§, 1842,

Number of Tracts condemned:
No tracts condemned. Entire field optionad.

8T, ANNE AUXILIARY FIELD Mo, 2
Jennings County, Indiana [
Directive: August 13, 1942.

Initial Possession: August 19, 1942,
Initial Possession under: Construction Permit.

Number of tracts: 16

Acreage: 786

Appraised; $56 170,00

Humber of Tracts optioned: 14 |
Amount: $49, 382,00
Acreage: 650 :
Date: Qetober 7 te Ootober 10, 1842

lhanber of Tracts condemmed: 2
Amount: $ 6,788,00
Acreage: 136 ]

Dato of Judgment -




GRAMMER AUXILIARY FIELD No., 3
Bartholomew County, Indiana

Directive: August 16, 1942
Initial Possession: August 19, 1942,
Initial Possession under: Construction Permlt.

Number of Troots: 6
Acroage: 640
Appraised: #77,.761.00
Bumber of Tracts cptioned: B
Mmount: §77,761.00
Aoreage: 640

Date: September 21 to September 24, 1042

No %racts condemned. Entire field opticned.

WILLPORT AICILIARY FIELD No, 4
Jackson County, Indiana

Directiwve: August 13, 1942,
Initisl Possession: August 19, 1942,
Initisl Possession under: Construstion Permit.

Humber of Tracts: 13
Aereage: 1,141
Appralsed: $135,128.00
Rusber of Tracts optloned: 7
Amountz § 52,854.00
Acroage : 578.
Dnte: September 28, 1942 to October 13, 1942,
Humber of tracts sondemmed: -
Amount: $ 83,474.00
Acroage x o968
Date of Judgnent -

10
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ZENAS ATEILIARY FIELD Ho, B 3
Jonnings County, Indlana
Directive: August 26, 1942,
Initial Possession: August 19, 1942,
Initial Possession under: Construotion Permit,
Humber of Tracts: 10
Acreage: 640
Appraised: $48,352.00
Humber of Tracts optloned: 10
Amount: 48,082400
Aoroage: oo ,
Date: October 2 to Ontober 6, 1942, NJ "'ﬁ'
[ ‘
Fumber of Tracts condemned: g
Ho Tracts condemmed. Entire field optioned. o -
RAILROAD SFUR RIGHT-(F-WAY %ﬁ__ﬂ
Jackson Coumty, Indiana 3¢$
%
Date of Directive snd Initial Possession in Division Filess -1
Initial Fossession under: Construstion Permit. ’H
lumber of Tracts: 9 ;%
=]
Acreage: T.268 -y
ea
Appraised: #11,040.00
. -4
Number of Traocts optioned: : 9 3
Amount: $11,040.,00
Aoreage: T.268 e 3
Date: August 13 to November 10, 1942, 2
Wumber of Tracts condemned: None 2
All tracts optioned.
..:}
-|-1"'
et
g
by
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SCCTION 4 E :

ORIGINAL COPOGRAFHY - EASE SITE

ex Aay il
Exhibit "C" shows tae original plat site together with the el
: o8 contours of the land, section limes, farm houses, school builds |
ings, fences, wooded areas, roads, lanes, ridges, slioughs, and the
existing Seymour Alrport, on which the initial prelimimary layout of
the Base Eite has been superimposed. This area was mostly farm land
planted in corn, cats, wheat and barley; scme pasture land; and seversl
tracts (approximately 126 acres) of wirgin timber, mostly oak, basch,
gl;“d sycamore. The trees represented hundreds of thousand board
of lusber; many trees were fiwe feet through at the butt and stood
over 76 foet in helight. The area was poorly draimed, srd had a number
of mrshy seadows and seeps which remained wet until August. Some of
the ares had been tiled and drained to fasilitate the remowal of
wmter to Ty - farming operations. 3

t H. A Hnﬁ; ridgs traversed the area irregularly rusning nort £
easterly from the mid=péint. of the west boundary line to about the -
guarter point of the east boundary dividing the site into two _
min watersheds. Approximtely two-fifths of the szite is tributary %o
the Bast Fork of the White river watershed and drains northerly imbe
Hoddy run and thence three miles westerly to the East fork. The sou=
therly three-fifths of the site is in the Muscatatuck river watershed
and dralns through Easting and other drédinage ditches whioh extesd —
southmardly for thirteon or more milss before reaching the Mascatatuek
river. ; '-:;_;i

- The contours of the [,rnurd. surface shown in Exhibit "C" are given
utlmﬂ to the U.85.6.5. datum. The average clowation of the
L 11 ge between the above deseribed watershed is from app
toly 68O tu 600 feet; and the average slevation of the areas to the
 morth and to the south of the dividing ridge is from 568 to 672 nﬂ‘n.

1 The top scll over the area was a sandy silted losm with some “-, 8
‘from & to 8 inches doop; in & few smll spot arcas, the soil had A
characteristics. BSubsoils as indicated by tronch excawtions for &
wore different in the two watersheds. North of the dividing ridge, the
top scil is in genersl underlaid by water bearing sand of varying depthy
Iﬂ t_dlnhly thereunder is a dense impervious blue-grey dlay which
ins a considerabls quantity of silt. This so=called silty olay
froely when excavated and becomes soupy whon water is presenbe
.llllhlr water bearing sandy stratum is generally found immediatoly bes
Llow the imporvicus grey clay. South of the dividing ridge, the top ~°
“#clls are underlaid by a donse highly impervious blus and yellow elay, *rig
two to five feet im thickness and underlaid by saturated fine sand amd
. alluvial scils.

 Test borings wore made and logged throughout the area to llﬂl.'hll
elowmtions of ground water and types of subscil. These borings were
*h at 100 f%. intervale cn the comter lime of all rummys and within

]
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’Lp paricing apron arsa, & total of over 300 %ests, and presanted
Th deta on the subsurface oo-di*ions.

On the north bal)f of “he K-8 rummy looetinn the ground water o
ion averaged one foot below the matural ground surface sxcept at t
seotion of N-5 and WW-S5E rurmys. AL the dividing ridge the gre
r slewtion wae {} feel below the matural ground. At the intersec=
of tho §-5 ond B-W rumwcye ‘omtior, the ground water slewatiem
at the ground surface and this aroe was a weritable marsh. The
most unfavorable ground conditions on the entirc site were in this area
* a8 the subgrade was completely saturated and too light to pormit demd
3 weet half of thoe E<W rumway was parallel with and approximately 400
- Peot north of an origiml farm draimage ditek and the ground water lewel
- Wuried between 1 amd 2 feet bolow the matural ground surface: The east -

half of the E-W rummay traversed a very heavy wooded tract the groumd =

r lewel practically at the matural ground surface with water pooled

in the entire area. The north emd of the NE-SW rurway was on higher
and the ground water level wazs 2 to I fest bPelow matural ground

ess The north end of the NW=S5E rumway was on a sandy ridpge
up to § feet in depth did not reach the ground water levels -

o the south end of both ME-SW and MW-58 rurways showed the =
"';:l.'l- level to be 1 to 2 feet below matural ground surface. M -

bit -

The forees of the Area Engineer set up several test areas to g A
perviousness and permiability af the sub-soil by laying drain ®ile

&t different depths with different type backfil. and then ponding the
4hat the weloolity of ficw in the average sub=sodl

a
k_mwmhh foot in 24 hours.

L 1' - FPrelimimary topography work on the base site was done by forees
the Louisville Distrioct Office. Fimal work was done foroes -
' the Architect=Enginesr on the btase field and euxiliary fields. =
There were no U.5.0G.5. maps available for the site of either the base -
fi81d or any of the auxiliary fielde. ;

{
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CLIEC 3D GYURBING - 366D FIBLD *

AENEIAL \ |
Jlenting ant prunblng oF the Tase "ald wterded over the entire :

area ol some U550 wores, Imeluding 125 mores of virgin cirdar lend . -
divided into 5 tracte of land, Mout of thete wooled tracta were in =

the line ol the proposed “mmamy, aproa & Dudldian arsas and “e= o
quired immedinte removal prior to grading overaticrs. (Soe Exhidde ®"c¥).
The clesriug and grubbirg vork included the Jelling of tress; remswal
ard blarting of stumps; pulling of rools, buwrniilg of all brurhy el
vomovel ol all logs end salvaged timbw. Virgin Sirbar tracts were 2
meatly oak, beech, gum, syoanors and oome hickory and losuat. Fﬁ{ ;
tracts (No. 1, 2, & and 4, contalning rpproximately 100 scres Wik [
found growing under wory wt couditioms. Tivbers ruitable for fetce '%
posts mere lalt piled at the site, :

X

¥

Blasting of the rtunps was done in ecoocrdsnse with the rules
sot up in the Safety Menunl, and mcdailied to moet fiold acnditions,
All dymamite worl was completed freoe Irow infuries and ansunlitdes. M -
The Safety Department wes i=n full shevge of .etheds for the use n.r-.i

hﬂ]’ﬂﬂ.ﬂi“; ._'-|

Tress ot the cibes of the old dauroncamp and Millsr res
were left in rlace. inasmuch no theve egidences are to be utilis
“ikha Alr Corps. !

SGASTRUCTION DATA

411 eleering end grutbing work at the Dase Jite was
@s & single oombract to Ralph Myers Comstruction Co. of Sal
" Indiana. Pertinent dates in the progress of this work are

1 1#
."H..ﬂ.'im l‘ntq-|lllll.;'m'rl!lllllmi-nvﬂ‘l : . .'.:_
ﬂili@nﬂtinﬂ- R AR E !iilill‘l-!l!llitiﬂl‘“hﬁ and H’I"m B '\q.:-f;_. :
ﬂmmt Eu‘i‘lFII-!I-IIIi-iIIp-q‘.]q“...‘“HMhﬂ“ b b
W'Hmtrtutﬁr"u-u”-..-.u..-u-..}iﬂiaﬂllﬂ & Fasten W -

' Salom, Indians

. Office work started at Louisville....April 18, 1942
:I-"']-I.HE '& E‘mﬂ‘ltnml.tﬂdtitvl!lrllliitllmﬁ ld, lﬂﬁ
Blds Opened at District Offices......ume 29, 1942
Ll!ttﬂl.‘ l:l.[" .l'l!.l."d. I"u‘ﬂrillilllliiitllduly.1" M
Récoipt of Wotlco to Proceed.........uly 2, 1042
Conatruction .mﬂtmvllfllanqu.t..g“lulll 'E, 1943 «

Criginal Scheduled Complotion........lug.5l, 1942
hotual Construction Completed........Oct. 12, 1942



Sagacing and drubtiug - Part of Toniract (658sng-3744

EaTph Byors Copstruciion Uonminy

Worlownshis = Dokl the prime ard rubcostractors had sicillad and ex-
paricnead worlmes whrell was reflacted in zcod worlmaanship.

Coratruction :"rﬂﬂiasu - rgeredr wns gomparativelsy slew, duws b0 rain

ang wet  rownd conditionsy awm lacik of torls end waprlonen; homewver,
edine operations wora not dolayed et any time,

Ar. abhst-uct of a chronolosical deseripiion of the construction
sunmnrized from the dally senstruction ropoerts illustretes the import-
ant itews retarding progress: "The clearing wn2 prubcing work started
on July €, 1942, with 15 mon felling timbor in Trast o, 2. The om-
tracior vas urable to get suffizient tools o erploy more than 15 men
at the begimming of the joib; but on July 1Cth, a szcond shif: was
startud und thorc was a toval number aof 70 mer. amplowed. About this
timg geveral days of rain zlowed down She oporations, and it g im-
parsible tn do anything except sut trees nnd pile brush. The cone.
tractor triod to use bulldozors %o push ont small trees ard stumps
but he vas unable to get traction dve Lo the mud and wmier in the
ares. Small tools and sufficient labor continued to bo a problem
watil about the 20th of July at which %ime thn contracter had approx-
ientely 120 mon clearing, blasting stu-ps, piling and Surning brush.
He was using 3 bulldozers snd a srave Jur plling brush." s

"By Auguct 1lst the ground ‘wd dried up sufficiently to allow
the contractor to yard his logs und haul them awny and by Aujust
4th, Tract Nos 2 was ocompletely clearad, resdy for grading and
tracts Ho. 1 and 3 wers roady for grading by August 15th. Tracts
Nos. 4,6;6and " wers coamploted and ready for grading by September
Sth. These tracts included all the heavy clearing and grubbing on
the area. The other tracts were light: olearing and srubbing eom-
s'sted, irn general, of scattered largs trees and brush."

"Iracts Nos. 1, 2 and 3 were set up for completion July Slst.
Tract No. 2 waz substantially completed Auguzt 10th and Tracts
ffos. 1 and 3 wers substantially completed Septeumbor Sth snd l4th
rezpectively. Tracts 4 %o 9 inclugsive were set up for completion
August 31lst. Tracts 4 and ¢ were substantially comploted September
15¢tn; Tract Ho. 8 was substantially completed September 22nd; Tracts
Nos. 7 cnd- 8 were substantislly completed Septomber Z4thy Tract No. 5
was subatantially complcted Septomber 2Hth."

"Clearing and grubbing in the balance of the contract was com-
pletad Octoboer 12th with the exception of soveral stumps along the
fonen lines of the East, ljest and South bovndary.®

Ho change orders wero roguired under this sontrasct.
Summary of Comstruction Oporation

. urg.nnitutimi--!!lllll!llliliil-luwrngﬂ

{h Efginimnin"*i*-iilfli!#!l!!rmltllﬂ?ﬂl‘m
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SECTION 6.

HADING = LASE FIELD

FIERLL

itmms of work included under the title of "Grading at Base Field"
are oxearatioa. stripping, top soil replacement, ocompactiag of the
sxearetion tnd other similer itema. In general, thiz earchwork com—
prised £, 311,000 cuble yards of common exoavation; 2,000 acrae of tep
soil stripoing and replacement covering 1,381,000 ocubin ywrds, making
& totel of 4,592,000 yards of earthwork handling and campacting.

Esiablished grades at the base field wers determiued on A maximnam
gredient o 14, The basic design was established Ly tvhe U, &,
Distrist Officc at Loulaville and deweloped by the Architeot-Engineor.
The aarthwork covered an area of over 2,000 aores in whioch smaximum
axcaTetton outs below the existing ground level were as inrgo az 18
feet and fills as great as 10 feet above the natural ground surfass
wers required, The specifications allowed a plus or minus of 1/10
foct teolerance in grading. The finished elevations of the subgrade
for the area of the runways, aprons, and texiweys was 0,5 fool below
the established grades,

In general, tests indicated oompaction to or in excess of the
optimum requirements. The characteristics of the warious types of
soil oncountered were all conducive to very satisfactmy cmapaotion
in acocrdance with the requirements spocifled. All the fills wero
placed in 6-inch layors thoroughly rolled and sprinkled foroptimum
moisture ocmtent. The average dry woight of the natwrcl coil wes
109 pounds; and the average weight of soil with cptimu muisture con-
tent was 127 pounds. Spocification requirements called fur 96% of
optimun oompaction, and the average results of soil tests for om=
paction indicated an average of over 110 pounds dry woight per ouble
foot. Below this figure, tho compaction was considered unsatisfactory
and oadditiomal o tion was required. (Seo Seotion 19 for discussiom iy
of Seolls Ann.ly:il.i

CUNSTRUCTION DATA

Genoral - The grading werk was arranged in a single contraot on a und® -
pricg basis por cuble yard and awarded to Ralph Myors Construetion -
Company of Salem, Indiana, Throe subcontractors assisted in the
oarthworks=

MoVaugh-Haynos of Conterline, Mich. .......doing 18,5% of the werk
Chornua Copstruction Co. of St. Louis, Mo, ™ 15,25 " 1 'm
Iriangle Const. Co., Kenkakeo, Ill. .eeesp. ¥ 4, 5" n =w

and the balance of £1% was done by the prime contractor,

17



53
Pertinent dates from the initial plamning to the completion of i;i.
the grading work are: e

Offios Work at Eﬂ]ﬂﬂ"ﬁr etarted.cacnaveacny 26, 1042-
Flans & Specs. ﬂmplnhd senesanssannsssadund 18, 1942
I..t“r nfwd h:“d II#IIIII"‘“""'I"I‘“I? 2‘- m
Reoceipt of Notloe to proceed ............July 2, 1942
'ﬂﬂ“'ﬂ'uﬂtim Etlr‘biﬂ. l-ll-i-ii-l.q-ill.llll-l!-llllJulH T'. 1‘“
Original Scheduled Complotion ....e.sessohugust 31, 1942
hotual Construetion Completed .....sees..Fobruary 28, 1943 »
* Final Grading, Seeding, ete. transferred to Job A-B

The sbove dates of original schedule completion date and actual
date of completion include additiomal earthwork desoribed in Section 7 =
Drainage at Base Bite. As of February 28, 1943, there remains a small
percantage of work to be completed.

Construstion Progress - Progress was slow dwring the first month dug .

5 oxtrams BIgh (round water oomditions encountared, The prime ¢

troctor ‘broke ground on July Tth at the site of the E-W rumway, west &
of First Street, and spent days in mameuvering his earth loading '

and handling equipment from bogging dowm in the mire, Early cpere-

tiona wore devoted to fonee, erop, and vogetation removals; stripping,
stocking, snd piling top soil on the E-W rumway at the interseetion

with NW-SE rumway.

A brief desoription of the construction progress is taken fram .
the suwmmary construction report abstracted from the daily inspection :
reportei=

fifter the first stripping was removed in this area
wsing an elevating grader and Eueclid wagons, the heavy %
equipment mired down so that it was almost impossible to fet
make any progress. As many as ten of the thirteen Euclids
stuck at one time and the prime contractor wsing two D=8
Caterpillar Tractars to puil the elevating grader and he
kopt a couple of D=8's for pushers on the Euclids. After
fighting conditions in this area for about a week the con=
tractor was moved to the N-8 rumway beginning at station 18
and going north. The contractor moved 2 three ywrd Horthwesd
dragline in on the sandhill south of Easting School with 8 %
Euclids hauling to the dump; and an elevating grader and six :
Euclide, working on the south end of the sandhill picking wp
a sandy olay to mix with the almost pure sand cming from
tho dragline operstioms. The ocontractor had 6 twelwve-yurd
LeTournoau scoops stripping top soil froam the f1ll area and
stoek piling it outside the toe of slope on the wost side of
runway fill area. There was considerabls discussion regarde
ing the foundation under fill area duw mostly 4o the faot
that equipment was unable to operate without stieking in
the mud after the area had been stripped; this wes acoounted
far by the fact that the ground water level was less than a
foot below the normal ground surface, The Louisvills Distriet

18
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Office issued a directive that this entire area was un-
sultable materiasl and would have to be removed before the

f£ill ecould be placged so the contractor pulled his equipment
off the Ne3 rupway on July 16 and began work, in building

area No. 6 using a dragline and Euclids in 5 foot out near

the interseotion of the N-5 and NW-3E aprom building a haul
road to the east west apron area where there was a three

and one=half foot fill., On July 21lst the Louisville Distriet
Office sent a soils technician and grading expert on levee
work, a8 technieal adviser to the Aroa Engineer. The speeci~-
fioations required the removal and stripping of top soil

100 foet each side of the center line on the runways and

under the taxiways and apron. The Area Engineer directed

that all top soil be stripped under the fill area and in

tho out areas. A directiwe from the Loulsville office, dated
July 22nd, set the subgrade elevations 0.6 feet below finish
slevations in the rumway and apron aroas, and ne top soil

was plagsed within these aress. By August 16th grading between
tho NH-5 runway and First Street was completely roughed owt and
the contraoctor mowed into the area east of First Street leaving
£ twelve-yard sorapers on the west side to finish up, that is
the entire north-south apron area, the northwest scuthoast
apron ares, and the west half of the eastwest apron ares was
fine graded,also the east west rumway aresa from station 30

to the end Sta, 55400 and the north south rumway srea from the
south Sta. 557"43} to staticn 45 was complete and to grade; and
building area No. 5 had been graded to blue top stakes west of
Firet 8t., but the top soil had not been finish graded.

“In the grading area on the east side of First Streel
it was necessary %o require the contraoctor to do some skipping
around In this operation so¢ that the work of other contracters
could be started and carried on, partiocularly for the under=
drainage comtractor and the general building contracter,
Flan ohanges in the location of the base engineering buildings
necessitated an interruption of the normal sequence of operations
of the greding contractor so thet it weas nocessary to move him
out of his grading operations east of First Street over the
bullding area Ho. § adjacent to First Street and west of the
warshouse area in order to expedite other construotion work;
ancther interruption to progress in this area was dus to on old
fomily graveyard epproximately over the north taxi strip parallel
to HE-5W rumway and about midway of the taxi strip where there
was approximatoly a six foot cut, and it was necessary to leave
a large bar of dirt in there to be graded later after the cometery
was movod. However, by September 20th grading was complete on
the aprons and runways excopt for the N-5, and all was complote
November lst. The Myers Construoticn Company put a part of his
equipment in on the N-8 rumway in addition to MeVaugh-Haymes
equipment in order to oxpedite completien.

*When the paving operations were begun Septembor 2lst stakos
were sot to plan grades for the paving. It was found that the
grade wis consistently a tenth low on the apren aroz and the
grading contractor was required to place approximately 12,000
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_ yards spread out on the spron area. Although the specification \’2
allowed a plus or minus 1/10 foot tolerance in grading and
somplisnee with a directive from the distriet office insisted
upon by their grading advisor that the subgrade be held six

tenths below finish grade.

®after October 5th Myers mmd Chernus confined thelr entire
operaticns to the grading of the all cver landing fisld, Work-
able plans were never furnished for this area. The origimal
plan was made for under drainage comstruction and work was
lodd out snd perfoarmed in sccordance with this plan, however,
& later edition changed the entire scheme deleting under-
drainage and substituting inlets for the collection of surface
draipage., Orading was laid out to this plam, however, a sub=
sequant plan far the drainage deleted several of the origimal
storm drainage lines and changed the location of others after
the area grading had been performed. For the most part prading
in the all-over landing field was very light, howewer, it was
nocessary in most oases to strip amd replace top scil after .,r‘
the grading was done, The all-over greading was finished sast ,
of the triple box with the exception of some finish dressing
in the north and oast area and the area grading west of the
triple box was about two=thirds fimnished. No groeding has
been performed on a strip adjscent to the tripls box, end in the
;;: on th: west boundary direotly west of the E-W runway as of 5
dats, i

i Aftor Decomber 22, 1942, finlshed dﬂu,ln; work of the surface
ﬂu.l.ll not be cerried om expeditiously because of the unfaverable
woather conditions.

| Ho change orders were issuwed on this contract; however, a
mlmhl agreement, dated August 1, 1942, added oarthwork for tem=
. porary ditehes and permanent drainage ditches whieh is described in -
‘Seotion T - "Drainage - Base Site".

iw Construstion Oporations

l . a bm‘t’lm * & & § & #F @ & 8 @& @8 = l.‘ﬂrup'l
: ibi Hfhhllj LN N B # % & & % % » BVOFLED
Ilﬂ.t-lﬂ-iﬁ % W O * & " & @ ® & @ ® Iﬂl‘iﬁﬂ

I:d.i Resourcefulnoss aver

(o) Exeoution of contract Work acoomplished sfficiently amd
woll

(f) Contrasctor made payment to sub-contractors, lsber, ote, when

; duo,

L]
L]
L]
L]
=

- - - - -

Construction Guarantee = Complotion of contrast is guarantecd by per=
!&lﬂ ‘bond, <
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SECTION 7
DRATHAGE = EASE SITE

DESCRIPTICH

General. The drainage of the Base Site consists of two major systems of
Tubdralmage, storm water sewers, and open ditchesi=pamely, (1) The north
drainage system serving about 456X of the Base Site area, tributary through

s singls main ditch to Heddy run and the east fork of White River; and

(2) the south drairage system serving about 65% of the Base Site area %
tributary through Kasting Ditch, 12} miles long, to the Muscatatuok

River. Exhibit 3= Fart 1 shows the gensral scheme of the storm sewers

and ditohes of the north draimage district on the Base Site, and Exhibit

3«A Fart 2 shows the general scheme of draimags for the south drainage
system. 8,

The drainage improvement comprises 8,54 miles of open ditches in-
volving 425,000 oubic yards of earthwork; 6,450 lineal feet of comorets
apron trenches; 5,100 linsal feet of reinforced conorete box-seotiom
conduits; 84,500 lineal feet of storm sewers; 680,500 lineal faat of |
sub=drainage; 382 manholes and inlet struoctures; 6 reinforced concrete
arch bridges; and other appurtenances thereto. In addition 2.33 miles
of temporary draimage ditoches involving the excavating and backfilling
of 179,319 cubie yards of earth were required, preparatory to the grads
ing and underground sewer work.

A set of record plans of the compleote dralvage systems as deseribed
above, covering leocations, sizes, sections, elevations, details and
other pertinent data has been officlally placed am file with the 0.C.E.
Form 290A, and is desigmated as Record Drawings No. STES-AE-10R to
S90R inclusive, dated Fobruary 18, 1843.

The north drainage system of the Base Field has been designed by
the Arshitest-Engipeer and ccnstructed in goneral conformity with the
prelimirary report on "The North Draimage System" dated Jume 23, 1942
and ths construstion plans and speoifications, dated July 6, 1942.

The south draioage system was designed by the District Englnesrs
Offiee at Louisville. Flans and specificaticns were prepared at that
offioe and the system was constructed in general conformity with these
PLBELE -

In general, the systems provide reasonmable drainage and should
remove all of the run=off from the improved areas without appreciable X
ponding except in the southerly part of the all=over south area.

Bxsls Data on DuliE

North Drainma System. The pertinent basic design facters for the
‘north rield srnirepa, inoleding the building area, ara az followa;~ x
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(t: Use of rational formula, Q = CIA. |
EJ} Desipn storm of l.4 incher per hour, taken from Miseallansous |
Fublications, No. 204, U.5. Department of Agriculturs, by
David L. Yarnell, pages 41, 42, 43.
(Eg Frequency of above storm, expectanoy of ome in 2 years.
(&) Coeffioients used in above formulai=
(8) Woods.evsDel (b) Cultivated lands...s 0.2 (o) Lawns and
pastures....0.5 (4) Gravel roads .... 0.7 (o) Pavements ,.t
-.rl-l'l I‘:}nfl----ﬂ-ﬂ.
{6) Critical time, in terms of veloeity in feet per second from
the farthest poinmt to inbake of inleti-
(a) Woodsesss 0.2(b) Cultivated lands.... 0.5 (c) Pavements
and roofSesss 4.0 (d) Gravel roadz.... 3.0 (o) Iawns and
pasturesesse lals
(8) Cosfficient of friction ("n") in Manning's formula;=-

L .

Open ditches 0.030
Sewer conduits, 6" to 21" 0.013
Sewer conduits,24" to 48" 0.012 '

South Drainage System. The basic data on design for the south field
Talnage were developed in the Loulsville District Office at the time
the construction drawings were propared. 1

North Drainage System.

Open Ditches. The existing draimage found in this section was very ;
moager, possibly just sufficlemt for cultivated and pasture lands. None s
of the existing ditches were used in the fimal construstion.

The north drainage system is constructed with the main outlet ditech
from Heddy run starting just beyond the northwest corner of the milita .
reservation and extends a few hundred feet along the west bourdary of t i
site; thence, it runs easterly and southeasterly to the east side of s
First Street, which is the main entransce road in the center of the field; }{ |
thence, it extends south to the north line of E Avenue Bast, where the ﬂq
48=inch sewer of the main storm sewer system of the building area dis- '
charges; thence, the ditech traverses the building area in an sast and r'
northeasterly direetion to the northeast corner of the base field, at ’l
the Walnut Street entrance. (See Exhibit 5-i, Fart 1). The upper half 1
of this ditch provides immediate outlets for all road ditches in the, ’
officers area, hospital area, motor pool area, warehouse. eto. e

All diteches are flat bottom and of varylng widths, with 2:1 sloping
banks. They comprise the following lengths and widths starting at the

outlet at Heddy run (See Exhibit 3-4, FPart 1):=
2840 Lin. Ft. with 15 foot bottom width %
BE33 L] L. n 10 L L} L J—-‘l_
T o e, TR L v
15_‘“ n n n E M L] L]
5‘}55 n ] " a = L] L]
o0 ®OOm * 3 " e : ftraueh diteh)

Yhs gradilent of the main diteh is 0.08% except for the sorer 2,3 of &
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mile which has & praciant o O.32%.

Sewers. The bullcing area somth of E Averme is draimed through the
underground condults and inleis comprisin: & main lines and several %
connection laterals making a complete system of underground storm
draimage of 5.07 miles of sewers, divided az follows=

1851 Lin. Ft. - 10" storm drains (Vit. tile)
3123 A L] - 12 " W [ & it A
5856 il | = 1gA L] [ LI L]
Bg [ ] B = 169 i ol k| ] ] 1 '-'.-'P-
'f‘:-ﬁ? Lil L = 15" (! ] n E | -'
'_'_-'1_!} H 1 - Elrl b Ly} L] i
&7 5 " = E‘H L] Hi fil L]
JEg§3 = W g ® " R.C. pd
IEEH E n =, af;?l L] L] { ™ P!-F:I
640 L} | - Eal'l b | H f i
1600 " " = 3" L H L &
203 ™ a - X5 i¥ L] ] L 4
033 n L] - 420 L L] L f
{1 " - 431‘!‘ n L] L] L]

160 = Type A, B & C Inlets

Bain linse Koas 1, 2, @ and 4 serve the squadron areas of the school
ares, and main lines NHos. 6§ and 6 serve the warehouse area. A mmber

of small drains sarving as storm water outlets f 1
are commoted to the SEorm mine. | or a number of buildings

Tm#r: Ditohes: Tha main temporary ditch with B foot flat bottom,
il slopes, @ ng for over 4,000 feet, was losated to the west and
south of the existing Seymour airport, and effectively served to lower

the ground water table, and axpadited grading and underground work.
This ditch has boen refillsd.

Road Bridges. The six archetype bridges are located whare the main road-
wiys orossed the main ditoh as indloated in Exhibit 3-A; Part 1. These
brldges were "'ﬁ-ﬂf"’d accord to Bulletin No. S752 of the Struoctural
Bureau of the land Cement Association, but with medifications as to
the tansile stress requiremsntz in the bottom 2lab. This type of bridge
presonts a pleasirg appearance in the area, and requires an unusually
amall Ln}mmt of oritical material (18.5 lbe. of steel per cubic yard of
cancrete ).

Tie South Draimge System.

Jpen Ditches. The drainage area served by open ditehss in the ﬂﬂlth\\"-.
Tralnage system is divided intc two parts, mamely, the Marglrmal Ditches -{"
and *he main mtlﬂ,’. Iﬂ..tiﬂﬁ Ditﬂ:hl J .\_\_|_'_._,.-III

The marginal ditches are fowr-foot flat tottom, with 2,7 slaping
benk: and have gradlents of 0.10% except at the several checl Jams 1"u’.
along these ditohos. The total longths of the east and wost margimal
ditehss are 10,856 fest apd 8,860 feet respectively. These 1o sinal |
Aitshes ssrva the all-over landing field aren and as sutlets £ +he {
amdoard=ainage system; and alsc to divert the rua=o”f arcud £k &ll- /
Jver fleld area soc as to reduce the size of the shurm diuin. wavlin 3
wha 8rona

23



The nerth part of Easting Ditoch was enlarged and deepened as am
. putlet for the somerete triple box oconduit and is a 26=foot flat b i
diteh with 2,1 sloping banks, finished to an average gradient of .0

improved les of 13,800 feet extends from the south lime of the / * =
military reserwtion southwardly for a distance of 2.57 miles. Appurs
temnt construction items invelved in them 1l and Eneting Diteh
improvements inoluded three new bridges and under pioning of
County higlway bridge.

Observations of Easting Ditch during periods of high run-off in-
dicate serious flooding, downstream below the enlarged seoction of
Kaeting Ditch and it appears advisable to extend the deepening amd

of this ditoh for a distance of five or more miles. This wil
alse invelve the underpimning and reconstruction of nine more

orm Sewers. The underdrainage system in the south drainage area ;
o0 two partsy namely, the system serving the rummy-taxiway
area I.'ﬂ the south alle-over field.

!hlr rumway-tax drainage system is made up of ten lines d"—*
sewers and the pum edge drains as follows)

l. Apron trenches, 10 units totaling 6,476 feet
2. Apron trench outlet

3. Comerete bex sewers L
4. Sewar 1“. ..;- B.p ﬂ; D'J !p F and ﬂ- tﬂt‘-liﬂ; 1“;.1" H.l-ﬂp'"-'
6. Favement edge drains .

The all-over field system is made up of ten lines of sewors known a5 a
lines H, I, J, E, L, M, N, O, P, P"l" and box sewer sub=drain, tc
; 13,115 lineal feot.

& btreakiom of all underdraimage in the scuth draimge system is ﬂ-.".;'_a

; ___il.'u}lwn
Rursm y=Tax iway Area ;

226 Lin. Ft. of BA' x 6 3ingle bex sewer cominibt
1438 “ L x 6! Double box sewer conduit
5590 " " ORERx @ Tripls box sewer conduit
| LR | pll.l.n ecnarete sewer plpe
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General. The plans and specificatiocns of the storm sewer dreinage
systems were arranged in & number of sections to permit awarding of

saveral oontraets;

Division AF=1

Division B=BA
Division B=-BB

Contract No. Wo5Seng=6361s
Contract No. WEDeng-6314
Contract No. Wo68eng-6T44
Contract No. WEESang-8366
Contract No. Wob69eng-63516
#Fart of concrete pavement combtract.

The above contracts were awarded to four prime contractorss

Contractors

Drainage Contractors, Ino.,

Detroit, Michigan

Nolan Construction Co.,

Detrolt, Michigan

Frank S5« Tillman,
laCrosse, Wisconsin
(Joint Comtractors and
Co=advanturers)
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Subcontractors =
Birmingham Contrmeoting
Birmingham, Michigan
lamattl & lamettl,

8t. Faul, Minnesota

R+« K. Dawson,
Bloomfleld, Fentucky

Balph Myers Conateuction Cos,
Balem, Indiapa

R-I R: h‘.’-’l}n‘
Galem, Indiena

Birmingham Contracting: Co.,
Birmingham; Michigan
(Division B-8A)

Balph Myers Construction Co.,

Lty

Wi59eng=6314 = Draimage for
South Ditch (Kasting Ditch)

WoG0eng=6T44 = Bridge work
at Ditches (off reserwtlion)

Wib%eng=6366 -~ Underdrainage
lines in North Drainage
system

WEGBeng=-6316 - Open ditehes

Salem, Indiamn in North Drainage System

(Division B-8B)
Subgontractor=
E: Mo 'll.mlu-.

0n oconcrete arch-type
Balem, Indiana

bridges

The pertinent dates of the planning and construction period of the
above contracts, from the commencement of office design to the fimal
completion and transfer to the jrea Engineer, are shown in the
attached tabulaticn.

Underdrainages of Bouth Dralrage - Under Contract No. WEEDenpg-B361 =
Dralmapge Contractors, 1nc., NOIAN Lonstruction Company & ﬁﬁE P
TI1I=an, Jolnt Contractors.

Materials. The major items of material used in the construction of
underdrainage of the south drainage system inoluded concrete, reine
forcing steel, precast corcrete units; vitrified sewer pipe of wary-
ing size from G=inch to 24=inch; plain conorete sewer pipe I{Bﬁz of
varying sizd from l2-inch to 24-inch; reinforced concrete pipe (T4&3)
of vary gires from 27=1inch to ¥36=inch; reinforced concrete culwert
pipe (T&G) of wvarious sires from 15-inch to BE=inch; special filter~
ing backfill media around the pipes; electrical ducts; brick, mortar,

cagt iron frames and covers; precast conorete products; and other
gimilar items.

In general, all materials used complied with general require=
ments of the specifications with exception of the dimensiocns of
precast concrete products, and avallability of suitable filtering
backfill., Many of the precast concrete units, especially grating
bars for the apron trench, excesded the limite of tolerance as tn
dimensions and acoeptability.
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SOUTH DRATHAGE SYSTEM

Division No. AF=-1 )

Desipnation Underdrainuge Open Ditches Bridge Work

Contragt No. VS5Geng- 6361 631l &TLL
Cffice work started Déslpn in District Office 12,"15;"]‘..:2
Flans & Spec. completed 1/15/03
Bids opened at Distriet Office 8/z /2 7/18/L2 1/23/L% (1)
Letter of award issued 8/3/2 7/ /2 1/23/13
Receipt of notice to proceed 8/3/L2 1/23/1.2
Construction started 8/17/L2 9/1/k2 1/29/L:3
Original scheduled completien 10/1/L2 8/15/12 2/28/L3
Revised scheduled completion 11/1/2 3/6/L3
Construction campleted 2/28/L3 = 2/19/L3 2/ee/Lz =

(1) At Area Engineer 0ffice, Sewmour.

# Balance of minor items tramsferred to Job A=5



[

NORTH DRAINAGE SYSTEM

Division B-8a i B-EB
Designation . Underdrainage Cpen Ditches
Contract No. W550eng- 6366 6316
office work started (Seymour) &/12/12 &Nz/Mz2
Preliminary report filed 6/25/2 6/25,/12
Report revised and returned 1/1/L2 1/1/L2
Plans & Spec. completed 7/12/L2 17/12/12
Bids dpened at District Office 8/5/L2 1/23/ 2
Letter of Award issued : 8/5/L2 1/23/ 2
Receipt of notice to proceed 8/10/L2 7/23/ 2
Construction started 8/1/12 1/28/12
l:}rl:ghll.l scheduled completion 11/8/2 8/22/L2
Construstion completed 2/28/13 (99%) 12/31/12
Transfer to Area Enginear 2/28/L3 » 2/26/L%

*= Balance of supervision Sranslerred from .I.r«u.hitut Enginesr
to area Engineer, ¢

<



Foolmarship. un crmencing on the woremenshin of bath vk coutrsobeors
Pod subaciirecters in the exesution of “his contrect, considaretioms
Lave been given to the loeal situaticn we %o the limitad capacity of
raw materlals and ramfacturing plants of precest comoretas pipej the
importanse of other constructlion work, partioularly pavemants and

bo sowers, using the output of awallable crushed stcme; and the
limited time of the constructicm scheduls. In view of these conside
erations, the worlmanship of all three subcontractors would be olass-
ified good, and in many respeots better than the prime contractores,
whose workmanship as & whole would be classified better than falr.

Construction Progress. The original construction period that this
contract co'ered was a 51 calendar day poricd, ending Ootober lst,
and was originally extended 31 days to Nowvember 1, 1942; the work
however, reguired an additionmal 4 momths (120 calendar days) to reach
the final contract completion. The major ceuses of this over-run in
the ccnstruction schedule are:

1 There was a loss of 10 days in the initial operaticns. It
requirgd considerable time to organize operating crews, machlinery;
and delivery of sewer pipe in the b days allotted to start construo=
tlon operations.

2. There was a shortage of labeor during August and Sertember 1942,
The prime contractor wae contimuously confronted with the problem of
suffioient and experienced labor of all trades. Subcontractors wers
called in to assist the prime contractor to emable him to maintain a
more satisfactory construction schedule.

34+ There was an undue amount of brealdown in the excavating
mchinery prior to Ootober 21, 1942. The daily construction reporte
indicate that time was lost due to breakdown of machinery. much of

which might have been avolded, by proper timing of needs in mechinary
parte.

%. Construction could not be prosscuted offectively due Lo the
unfavorable weather conditions during the peried from Hovember 21,
1342 to February 28, 1945, During the above period there were wmry
few days when ary contractor could do ovteside sewer work with aay
degres of efficlency or satisfactory progress.

5« During September and October 1942 there was & shor+age of
sower pipe to meet the £ield requiremsnts. The lo2al precast con=
orete manufacturers did not have sufficient capacity to weet the

aeeds of all comtractors working on war defense contracts in this
vicinity.

6. Sewer construction was done under unfayorable subsvriace
conditions. The contractors were delayed in sewer construction dus
%o saturated sand and silt encountered at amd below the flcw line of
mry sewers. This one factor aleme retarded comstrueticn progresa.
The lack of suitable filter mterial, or backfilling arouad ~he pipe
Er overcoms the difficulties due to fine running sand cnd si"t was
pressnt throughout the major part of the construction per-icd,
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7. Considerabie time and labor were required for the cleaning of f-.-
‘niots anl sewsrs. It was almost impossible to prevent the fime sllt
end sard from the ground surface to reach the sewers after constwues ;| =
i7ns Many days were consumed in cleaning out the sand and silt whish
kad onllacted in the system.

{'h—. ¥ajor changes covered by change orders in the underdra inage
':E soutn drainage system are:

1. The change in pipe specifications from Pederal Epuifiutlﬂ-
BE-F=3T1 types I and II to A.5.T.M. specifications Nos. Cl3, Cl4, €T,
and C76; the replacing of cast iron inlet covers with precast conorets
typen; the redesign of the reinforced concrete box sewer; the elimin-
ation nf some 58 miles of porous type underdrain tile; and reduotion
in footage of storm sewers of warious sizes in the south all-ower

fiald area.
2. The redesign for drainage of the south drainage area.

e
& The redesign of the tripls hm: sower to inoclude the m-H
of the margiol ditches.

The above changes represented a net deduction of 3.6% from the ari- =53
ginal contract price. e

Contractors's Organisation. The contraot WGGSeng=£6316 consiste of i‘r
mr‘lir—g.':.'i!ir‘_"'iT-ﬁwum and conorete paving work, and g
was awardesd to the group of contraotors, as a jolnt contract venbturej ii
Drainage Contractors, lnc., and Nolan Construction Companmy, both of
‘Detroit, Michigan, whose interest was chisfly in the sewer construos :;
tion under this contract, and Frank 8. Tillmen of laCrosse, Wisconsin,

whose entire organization was devoted to the pavement work. The i

. Drainage Comtractors, Inc., is a corperation with John §. Ventrella, ﬁ
Frosideot and Treasurer, Frank Deponi, Vice Fresident, and Edward f
Miller, Secrotary. The Nolan Construction Company is alsoa uwpnl'-_ s _’t,
ation, with Thomas Nolan, President, Miss G. Higginbotham, = _:'gg
Treasursr, both of whom had little to do with the construction. 'i

the purposes of maintaining a smooth operating sdministrative u‘g-
izatiom, the bonding company acted as a general mamager through

person of H. V. MoEenzle, genera)l mamager for the joint organizatioms

Hll'l.ﬁ]ll Comtracting Company of Birmingham, Michigan, opsrated
as & subcontractor doing 4.76% of the work. The organization is 5
described under contract WoSDeng=56366. ¥ na

Iamatti & Immatti of S5t. Paul, Minmesota, is & partoership and
did 9.8¢ of the contract as a subcontractor.

R+ R. Dawson of Bloomfield, Indisna, devcted his organisatiom

on the comcrete apron trenches, doing 2.8% of the contract ss a sube
vontractor. He normally operates as a partmership with R. Strunk, i
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Underdrairape of the North Dralmge System, Contract No. WobSeng-6366
- Pirminghan Contracting Company, Dirmingham, Wichigamn.

Materials. Materials for the north underdraimge system selected by

otor were similar to the types described for the south undere

draimage system, all of which complied with the specifications.

Worlksanship. The contractor had experienced skilled pipe layers and

) operators, which was reflected in a good class of workmanship.

Construetion Pr* 8s The origimel construction pericd of this com=
coverad & ¥ periocd ending November 8, 1942, and has re=

gzt stitieeL B B uins i . mkeomicie

complets within the $5=day period to the extenmt of over a0% ﬂ;rl
aompletion; howewer, to dirt- the contractor has been umable

"all inlets and smaller drains free of silt and sand sufficiently to
be acceptable and secure a fimal releass on this comtract. e
pd

Chief causes of the over-run in ths comstructiom pariod ares

4

1. Continuous and continmual maintenance of the storm sewers due

to top soll ercsion carrying silt and sand through the inlets to the.
storm sewers.

2. The relocation of the BEMI building from the origimal site
.in the plot plan requiring redesign of sdditioml storm sewers
(known as No. 6) in this area. The redesign was made after sower
sonstruction had started.

Changes« Major changes covered by change order in the origiml con-
the underdraimage system of the north draimage area ares

1: Relocation of the BEMI btuilding described above.

2. Various changes in location of buildings, primary and secon=
dary streets, widening and relocation of parking areas and driveways
which required the raising and lowering of inlets to propor grade
elovations.

s Tha building of headwalls at the end of storm sewer lines in
the south draimge system, which were added as » Supplemental Agree=

ment to this contract, dated February 8, 1943, and scheduled l'ar
complation on February 19, 1943.

Contractors's W%niutinm The Birmingham Comtracting Company oper=
ates as a corporation from the main offices in Eimingham, Michigan,
with C. A. Phelps, President, Glenn Fhelps, Secretary-Treasurer;-

R« C. Bishop, Office Manager, Ed Cook, Assistant Superintendent, and
Harry Fhelps, Resident Agent. No subcontracting firms were employed
by this company.

[t ]
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n Draina Kast Diteh) Comtract !Eﬁﬂuu_xj;&ili
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re Construction s oalem; Indiana

Workmnship and Progress. The contractor on the above open diteh
earthwork had an experienced organization and excellent earth hand=
ling equipment for oarrying on this work in conjunction with the
gradicg work of the Base Fleld done under a separate contract.

Weather conditions were Ewﬂ, and the work would have been finished
within the scheduled perlods, except that it could not be startesd

until August 20th due to the immediate need for comstructing the
temporary ditches. Work in the outlst ditohes wae postponed until
the temporary ditches were completed and the existing airpert aban=
d

L

All open ditch work was done true to line mnd grade; slopes
ﬂﬂ fine trimmed in a first-class worlmanlike manner. Considerable

oughing of the banks has cocurred at several places along these
d!l.*.:r:hu due to the high percentage of silt in the top soils, and j’ﬁ
low resistant characteristics of the loose silty soil to ercsion.

Az part of the open ditch work in the north draimge area, the
six reinforced conerete arch-type bridges were constructed by Ke Ms
Winslow of Salem, Indiana, as & subcontractor of Ralph Myers Cone
struction Company. The progress of construction was good although
he could not complete all 6 bridges as origimally scheduled. Tha
construction of the bridge on G Avemnus West could not be started
until after September 16, 1942, when the existing airport was sbans
doned as a temporary flying field. Worlmnship on all bridges was’
axosllent. The comtractor had execellent skilled workmen, adeguate-
squipment and cooperated at all times, 3
2k The temporary ditches described with the grading work was dome

as part of the above contracts.

Bridge Work !u:rff Reserwtion) - Contract W56 Seng=6T44
s He som, 1d, Rentucky
The work under this contract inoluded the construction of four
new bridges and the underplnning of cme exlsting bridge along the
enlarged and improved section of Fasting Ditch, south of the PBase
Field. The work was awarded on February 8th and scheduled for come

lation February 19, 15943. As of Pebruary 28th, this contract was
£ﬁﬂ completed. ;

The underpinning work consists of extending comerete curtainm
walls below the top of the exlsting piling supporting the existing
abutment walls and plers to a depth of 3 feet below the grade line
of the improved ditoch. The three new bridges were made of conorete
plers; abutment and wing walls with timber beams and wood plank
flooring on two bridges and I-besms with wood plank flooring on the
other. Timber and I-beams were Govermment-furnished. In general
these bridges have a center span of 24 feet and with two cpproach
spans, mikng & total length of approximately 48 feat.
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Progress las been exceedingly slow dun o inclement weather and 3;.
high water; in fact, a longer rericd for this work under winter comdi= =
.tileops would have oeen in order, particularly for this contracter, wha =
operates just a small organization with a limited amount of constyute = =

tlon egquipment awailable. ;

Comments and Remarks. A fow comments are given herein relative to the

con# tion problems and diffisulties smocuntered in :
the drainage work described in the abowve contracts, together with
Some sugpestions which may be helpful in the maintenance of the sys=
tems and in similar construction work in the Pfuture.

It waz impossible to secure suitabls cocarse materisls as filter
mecia for backfilling around the pipe to meet the specifications.
Either orushed stone or gravel could be used for the filter msdia as
backfill but the only material which could be cbtained meeting the
above requirement was srushed estone from the loocal gquarriss. The
available so=called piterun gravel could be obtained from plts along
the East Fork of the White River, but it was little better than ]
and not coarse enough to mest the speoifications. e

When crushed stone was needed as & coarse aggrogate for conorete
in tha pavements, conorete box sewers, apron trenches, and for the b

" base and surfuce of road construction in the building ares, it was e
not possible to got orushed stone as a filter media for beokfilling ~
arcund pipe, much less to get any mterial delivered in the flslds . i
Honoe, it was neocessary to delete all special backfill material frem -
the construction after November 30, 1942, - 2

_lll-

Antieipating the over-all requirements in the matter of sand,

gravel and crushed limestone for the projest as a whole with respeet

%o available output of loeal pits and quarries, may have parmitted

considerable advance stock piling or even adwance deliveries to the

site. The problem of allocating the material among the contractors,

~“in acoordance with their needs and progress,; and also finding sube wek

stitute materials in advance of construction to avoid the demand i

exoeeding the supply without retarding construction progress was 5
Aiffioult.

Ia' +
Ik’ﬁl;‘

e
1 e N

A most important allied problem arising during the ocmstruction
of sowers and ditches wab that of top soll erceiom. The grading of
the over-all field and building areas left acres of fine sandy silt
surfece stripped of vegetation, weeds, hay, eto., with no physical
properties available to reslst soll ercsion. Comsequently, inlets

. and pewly constructed small underdrainage lines were partially filled
with silt and sand, and no doubt will continue to do so until the
ground surface is provided with a mat of vegctation, grees, eta., teo
prevent surface erosion.

It is recommended that seeding operations be made a part of
gprading work, even if excavating sewer trenches and other efmilar
work were to destroy soms of the seeded.arces. Apparently, the '
anly pragtical solution to revent £2il eroslon and sil% ealering o
iflcte and sowers after comstruction s to read all gradod arons o P

| ammudiately after grading with a type of gres or grarth wiieh will 00
= .\_'.'
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provide a root mat to hold the newly graded surfaces, It will alse
prevent the troubles arising dus to dust storms, many of which cecourred
during construction and retarded progress.

Construotion difficulties were experienced in the placing of the
precast conorete unite chiefly the precast grates for the apron trenms
ches, due to the irregularities in the dimensions of the precast pro=
ducts. These bars were cast in wooden forms at the site, under not
toe faverable conditions, and products true to dimensions and of uni-
form size, strength and acceptable worlmanship were not cbtained.
Speoification requiring the pretreatment process of the wood used for
these forms to prevent wear and warping, or the use of metal lined
forme should be included in future specifiocations. A change in the
design by avoiding precast conorete grate bars should be considered
for future projects,.

It is doubtlful whether the cmission of the orushed stome media
around the smaller conorete and vitrified drains can be justified,
Time will be needed to see whether these sewers become silted up
due to the material reaching the sewers from the openings between
the pipe joints. Contimacus cbserwations of both the ground surface
about the drains and the inside of the underdraimage lines should be
made in the south [ield area.

The extent and draimage requirements of the Kasting Ditoh below
the enlarged section are matters which will require additiomal study
and cbeerwvatlons: It 15 recomended that several gaging and obsers
wtion stations be set up along Easting Ditoch to compile data for
design of extensicms to the open druinmage system.



SECTION 8. 1

RAILRQAD - BASE FIELD

IESCRIPTION

Goneral = The rellroad systom lor the Baso Flold comsists of a main
¥rack from & connection with the Penmsylvania Railroad at a point
about 1.25 miles south of the City of Seymour; and rums southwesterly
nearly 3/4 of & mile to the reservation srea, snd thence continues
southwesterly nearly 3/4 of a mile through the Werehouse Area with
branch sidings to the coal, oil and gasoline storage areas. (See
Exhiblt 3-B in Section 22).

There are three spurs from this main railrosd comnection, vis.,
No. 1, which further serves the warehouse area; No. 2, which serves
the oil mnd gas storage areas; and No. 3, which serves the coal
storage yard. This latter track was extended for the use’of Framk
S Tillman, Contractor, in hauling materisls for conorete pavements
at his osm expense.

The railread extension was designed by the Architect-Enginéer and
sconstructed in genmeral confarmity with the approved preliminery|report
on "Railrosd Comneotions for the Advanoced Twin Engine School®™. The
general loocation plan was approved by the Pennsylvania Fallroad Come
pany on June 11, 1942,

& set of record plans of the railroad comnections showing le- ;
oation, elevations and pertinent details is designated as Reeord =
Drawings No, STES-AE-1RR to TRE, dated 12=14-42, and has been
officially filed with the Fost Engineer in accordance with the
transfer of the improvement in 0.C.E. Form 2808,

g

The railroad commections apd sidings were built primarily for
hauling freight from the Pemmsylwania Reilroad to the site and only
the engines of this company can operate on it. The lengths of the
railroad sonneotion are as follow:

=,

Main Track = = = = = = = = = = = = 7,4235.0 feet-
Gwitch How 1 = = = = = = = = = = 2,618.0 fest
Switoh No. 2 = = = = = = = = = = = 1,011,7 feet
Switoh No, $ = = = = = = = = = - = 1,220,0 feet
DR e e e - 12,272.7 feet = 2,324 miles

The track is of standard construction with ocrushed limestone
ballast, ties of native timber, relayer rails, with couplings, bolts,
oto., to fit twrnouts with No. 8 frogs end tle sets, tie wnd stops,
plank crossings, crossing signs and whistle posts.

All track work on the Fennsylvania Reilroad Company right-of=
way was construoted by the company. The conneotion was made to a
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siding 17 feet west of the Railroad Company's main track, where a
NHo. 10 twnout was installed 340 feet south of Mile Post I-80, 7
and ran to their west right-of-way line from which point the trask
was constructed by oomtract. =

From this commeotion the track taoss off at a 10 degree curwe o
the right and extends southwestwardly to the west line of Walnut
Street extonded a distance of 3,824 fest. A 60=foot width right-
of-way was purchased across privete properties (See Exhibit 2A4-3)
and fenced. mmdmun;khzungtnummu
line and 30 feet fram the southerly line of said righteof-way. Poles
for the elestric power feeder lime are in the cember of the southerly
10 feet of the right-of-way. West froo Valnut Street the track con= -
tinues on the reservation. The maximum ocurve used is a 10 degree and
‘the maximum grade used is 0.7 per cemt. Rails of different weights
wore used as shown ip & table herein according to the comstruetiem
statioms, iy
-

The somstruction work censisted of eloaring, draining, lrﬂﬂ.
road bed, spacing tiee thereon, laying lining and spiking rails
and switches, spreading ballast, and raising the grade and nJ.l.pllq
of track,

T AT B | X

me?:'ﬁ‘!'}'b-l" L 10T

The clewring comprised clearing the ground of grass, weeds

and cornstalks in sdvance of the road bed comstruction. The trask =

. was constructed on the subgrade so that the ecrushed stone ballas®
eould be delivered on cars and dumped on the subgrade, The track E
o ?

was brought to grade in 1ifts and the ballast spread and compacted
thereunder and along the track. :

Materiels

= The tiles were furnished and trucked here by Floyd Stark of
i 8, Indisna, from whom 9,000 untreated ties were ordered. Oof
number 6,936 were used in the tracks and 976 were piled aleong the
tracks pear Valnut Street. The ties were of a very poor grade and
‘did not moot the spocifications. They were cut from native timber i
into sizes 6"xg", c¢"xT", 6"x8", T"x8" and T"x9". So mmerous were K =
the miscellansous defects that at one time befcre final delivery the

lot was rejected. Later their use wm= permitted because of .:Liﬁ"
the difficulty in cbtaining & better grade of ties. lare tham 1,000
wore finally rejected, and all rejected ties were purchased by m
h!ﬂlﬂlﬂﬂhﬂlammimuhlﬂ:ﬂu.lhﬂinlhﬂl 287

it

3
e
e
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plant. Ties were allooated to this project, and
7;911 were so sccepted. Ties used by F. 5. Tillmen's extansion of the
track were not accepted. Three sets of sawed “itﬂhtl“ﬂﬂim
from u war plant project at Terre Haute, Indiana, 3

Culverts = Culverts were comstructed of areosoted oak timber sowed

To dimensions, and these provided 304 limeal feot of 12-4miiby 16=dm.
box culverts, 4




Rails, Turnouts and Agcessories = All rails were seoond hamd or
relayer rails, ALl turpouts used were No. 8, and all couplings,

tis plates, ete. had been used pricr to delivery o this projeet.
Bwitoches are the same type as those used by the Pernsylvania

Railroad and parts therefrom are interchangeable, The ralls al-
located for the track were 39 grose tons of 100 pound mnd 280 gross
tons of B5 pound weight, but these guantities were not fwrnished; most
of the reils furnished were lighter.

Ballast - All ballast used was glean, coarse crushed stone.

Exosss Material - Thare was used in the Tillman track extension the
Tollowing 1ist of materials which were allooated for the project,
and which were loansd to the contractor, and are to be rotained for
aren maintenance when this contractor's track is removed:=

1,403 lock washers, 902 tie plates, 240 T7/8" bolts and nuts,

114 3/4" bolts end muts, 2,400 lineal feet of 60§ rail (B0 pes. 30 fest
long), and 82 pairs of couplings for 605 rail, B

CUNSTRUCTION DATA

Gﬂﬂh“ﬂﬂu‘——--—H'IFH.F ----- """'Hﬁﬁgﬂﬂ.ﬂ-ﬁzﬂ

Comtraotor = = = = = = = = = = = = Aome Hailroad Construction Company,
Cleveland, Chio

Pertinent Dates 1942

Wfl-ﬁﬂ T:ﬂrk 'Etlrt.d --------- - .n L T S — Jm 1-

Flans and specifications completed = = = = - - = - = = =Juns 15

Bids opemed and contract mwarded = - - - - === we = =juns 2Y

Recelpt of notice to progeed = = = = = = = = = = = - = =July 1

Compledion Date, First Priority =« = = = = = = = = = = = =August 15

Eub‘pmbﬁﬁiﬂ - E = W m e om o W Om OE = e = = = om om o= o= L“'Eu tu

First rail arrived, 2000 lin.ft. with bolts, couplings

p.'l.lt-ll-, ‘hl-j- l.lllﬁ-lﬂlﬂ hr P.‘Mi R!R! ':ﬂ'l- Sl T e e -L\.lﬁﬁt- 1?
Construetion began = = = = = = =« = =« = = = = = = = = =Aurust 26
First rails laid & spiked (250'") = = = = = = = - = = = =September 10
Use of ties, authorized = = - = = = = = m = = = = = « = =September 15
Two cars 60 lb. rails & couplings arrived = = = = = = = <Soptember 17
Track laying reeumod = = = = = = = = = = = = = = = = ~ =Sgptembor 2§
Completion Date, Second Priorlfy = = = = = = = = = « =« September 29
Mtullﬂﬁphtlm-i'ff dm late = = = == == == = = =}3vombar 18
Transfor to Area Engineer = = = = = = = = = = = = = = = =Hovember 18

Comstruotion Pr 8 = Thoe chisf delay in the construotion of the
rahnﬂ was nm:.nE by the delay in receiving allocated materials,

The completion date was set under two priorities:- under the first,
all work was to be oampleted in 45 days exeept that moted under the
second priority, namely, the placing of ballast, crossings, signs, amd
final aligmment, which wms to be. completed in 90 days. The original
campletion dates were, = First Priority, August 15, 1942, Seoond
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Priority, September 28, l842.

The final complotion date was November 16, 1942, an over-run
of 47 calendar days. If the allocated materials were delivered on
gchedule, the contractor could have easzily comploted the railroad
by the end of the second Priority, or 47 calendar days ahead of the
scheduled completion date.

The delay in delivery of the allocated materials for the rail-
road construotion was the most seriocus of any particular item on
the completion of the entire project. By this delay shipment of
materials to the site by rall delayed construction progress of the

conorete work for rumways, aprons and taxiways.

Worlmanship = The construstion work by this omitractor was satis-
Tactory EE the track work was in excellent condition at the time

of its acceptance., Hils construction progress was decidedly retarded
from the lack of the allocated materials., This was no fault of the
contractar for ho had a good organization and smple equipment, snd
during the periocd materials were available for his work, the progress
waE pood.

8 = The prineipal change order was the substitution of &0
P and 75 pound relayer rails apnd accessories for that regquired
by the original specifications.

Tubulation of Relayer Rails by Construction Stations- .
L’.rl.' Fth Lin- Ftl. Li:n.. Hl un\l' Ft!

iain Line 1004 854 75iF 605

0 4 00 PuCs 10° Curve

O LtE28 4o B+ 0B arT

0+ 42 %o B ¢ 87 B45

94+ 06 to 9+ 358 3B - .
8+ 87T o 8 4 20 53

2+ 38 to 38 ¢+ 85 - 2,928
9+ 20 +to03847T1 2,861
38 + 66 to 3 ¢+ Td.T 8.7

38 + Tl %o 3 + T4.T 5T

38 + T4.7T to 39 & 50 = Tuwrnout

39 + 50 to 39 ¢ 62 12.0

39 - 50 to 39 + T4 ' 24.0

33 + 62 to 45 + B8 BEB
39+ 74 todb + T3 599
45 + BB to 48 + 63,8 275.9

45+ T3 to 48 ¢+ 63.9 290.9

48 + 63.9 to 49 4 40 = Turnout

49 4+ 40 to B3 + 31 391.0

43 + 40 to 63 ¢ 31 391.0

B 4+ 31 to B4 + 06 = Turnout

B4 + 068 to 54 + 20.3 8.3

64 + 08 +to 54 4 48.5 42,5

B4 &+ 20,3 to T4 + 23 1,995.7
B4 + 48,5 to T4 + 23 - 1,974.5



Fo Switeh Hos J

-

« 00 to O+ 1E.5
+ DO to 0O 4 27
# 16.5 to 25 4+ 20
+ 27.0 to 26 + 20

For Switch No. 3

For 01l S5tation Track

o0 Heel of Frog

0+ 00 Boel of frog
04 00 %o 2 + 45.4
0+ D0 %o 2 + 30.5
2+ 43,6 to 11 + 41,5
2 + 30.5 to 11 ¢+ 56.5

End of Frog to P. C.
P-cr'tﬁ PlTl
P.T. to Bnd of T&F

End of T&f to end of track

Tha hcome Rallroad Construstion ©
qulIHIuE men and a-qu! T Eﬁﬁ

Lin. _F'I:-i Lin. .;F'i:- Lin. __Pti- Lin. Pt.
1004 85§ 75 60
18,5
27
2,503.56
2,493.0
243,85
230.5
828
2928
22:0
733.0
19
1,094
-I-l ?EE E’E 2-?5‘! E IE,HHE.T

is an organization with
soveral contracts at coe time,

and can furnish ample equipment and do railroad work efficlently.



SECITON 5.
ROADS = BASE FIELD

DESCRIFTION

General .- The Base Field is served by a gridiron of improved pripary
anc secondary streets, roadways, service drives, and parking areas
inoluding adegquate roadway drainage, The system is laid out to com-
ply with the general approved layout plan of the project furnished .
by the Lovisville District Office, with revisions in design to meet.
changes in and additions to the plot plam, and with modifications

in oonstruction to meet the fisld conditions encountered.

The system comprises 6,15 miles of primary streets; 5.74 mileas w
of sscondery streets and roadways; 65,000 square yards of services .
drives and parking areas; some twenty-four miles of roadway ditehies;
and 635 rosd culverts. The completion of this improvesent involwed .
141,530 cubie yards of earthlwoerk for roadway and ditohes; placing of
76,650 tons of crushed limestons in 220,000 square yards of swrfaced
areas; the laying of 2700 lineal feet of culvert pipe 12 in. to
§% in. in size and sll other woerk incidental therato.

A goneral location of the roadway system with respect to the
bulldings and other pertinent data is shown in Exhibit 3-C in
Sootion 22 of this report.

The improved surface of all roadways, drives, and perking
areaz iz a traffic compmoted, crushed limestone base course plaged
on a prepared natural earth subgrade, with speeial comstruction
mathods adapted to meet available materials and unusual subgrads
eonditiens. The detail of locatioms, lengths, widtha, grades, ele=
vations, seotions, and design festures of tho system of roadways is
shown on tho Record Drawings, identified as drawings Nos, STES-AE-
IRFR to 13 RFR inelusive, dated February 15, 16, 17, 1943,

Design = The road surfaces wore designed to serve construction traffie

as & base for a bituminous surface when the construstion period
was over. The exact type and details of design are to be determined
when this base has served the construction pericd and becomes properly
sonsolidated.

The gradients are in general very flat being loss than 1% with
only & few minor exceptlions. The minimm gradient for roadside
ditches was planned at two tenths of one percemt but some exceptioms
Were NOCOSSArY.

Speolal Features = Side ditohos have side slopes 4 on 1 or flatter.
Fiat :I-npn were desirable boocause of the sandy nature of the soil.
Shoulder slopes are 3/4 in. per foot of width.
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The base course for all roadweys, drives and parking areas is = “?5
six inches in thiecknezs exoept in a few oases where the thickmess i
is 9 inches and 12 inches. The primary roads are twenty-two feet b |
wide with three-imoh crown; the sscondary roads are eighteen feet ‘?‘
wide with two and one=half inch crown, and the service drives ten i
feot wide with two=-inch crowns. French drains of crushed stome were ]
placed at low points in gradients. e

Drainage Festurses - Only the portion of the bullding area south of
E. Avenue 1s provided with underdrains. Where underdrains were’ e
available, inlets to them were provided in rosd ditches, Yhere under=
drains were not provided, the surface drainage was carried in side
ditches to the large open drainmage ditches., Culverts were provided

whare necessary. In the area served by underdrains few culverts wem E
roquired. E
CONSTRUCTION DATA el

ﬂllhlrﬂ The prime contractor placed the crushed stome base wul'lﬂ 3
Wm and the subcontragtor 4id all earth sxecawation -IH earth~

work finishing operations, o
e i
The pertinent data and dates covering this section of the iﬁh p
e 1S
Divislon Hos = = = = = = = = = = = (=8 gt
Degignation: = = = = = = = = = = = Construotion of Reads = =
Contract No.i= = = = = = = = = = = WE5Geng=636T -
Primes Comtractor:
Heme = = = = = = = = =« Ralph Myers Gmbuﬂimﬂw
Address = = = = = = = Salem, Indiana
Sub-contractaor:
Heme = = = = = = = = = Triangle Comatruction Compeny
hddress = = = = = - - Kankalkee, Illinois
Dntes

Office work started = = = = = = = = June 1, 1942
Proliminary report filed = = = = = June 15, 1942
Report reviewed and returned - - = June 17, 1942
Flans and specifications ocompleted- July 12; 1942
Letter of award issued - = - = - « August 1, 1542
Receipt of notics to proosed - August 1, 1842
Construction started - = = = August EE 1942
Original scheduldd completiom ovembor 14, 1942
- Astual construction completed February 22, 1943
Transfer to Ares Engineer = - February 26, 1043

Mater -.The crushed stone was furnished from the Paul Frenk wi
#‘ﬁ‘m«m Indians and delivered to the subgrade by truck. It

was of good quality, tough and hard and had good binding qualitiss. :
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In gemeral thrse different sirec were used, First layer o
the subgrade was 3 inches of stons pu::l.:u.; 12%’ Boreen and
- on & 13" soresn., Second layer was 3 inches of stone passing m
. screen snd retained on & 3" soreen. Third layer wes 1 ineh to 2
: imh:nfstwnmimapulinﬁn%"lmmg;ﬁdhm
! The secomd and third courses were the same throughout bub the
. gradation for the first ocouwrse wes modified at times to expedite
deliveries of stome from the same quarry to the paving contrastors

%ﬁrh = The oculverts were bullt of good quality reinfareed com=

oulvert pipe manufactured by the United States Conorete Fipe i
- Cosy in accordance with the speecifications of the American Socolety
of Testing Materials., GSerlal Designation ASTM-C-T6-4l,

Worlmana = The workmenship throughout was very satisfectory. - '!-»

- uplrl:thﬂ by the subocontractor were particulerly well deme =
and true to design grade and cross-section, The work by the prime
eomtractor in placing, leveling, cumpacting, and smoothing the -ﬂ:ﬁ
stone courses was likewise well dome, Culverts were set true tek
line and grade and woll bedded., .“ﬁﬁ .

Subgrade - Subgredes were composed generally of sandy soil which 1 ..:1' !

nm&ﬁd encugh clay binder to campact woll, They wore acowrately

shaped, well compacted, dense and hard. There were a few u:ul“ bt

stable material was removed and replaced "I'i'ﬂfl suitable natural 1
soils In several places umsuitable subgrade material was removed
and sdditional thickness of stcne used.

The subgrades for the service drives were in goneral much iﬂ
gatisfactory because such drives were placed during unfavorableo
winter conditions. In many such cases the subgrades were strengthen
}dt?mutu over culverts was made by the addition of pit rum

Ceerevel,

Construotion Progress - At times the progross was delayed by aroa =
grading operations not being completed, by construction operations
in progress or not having been completed by contrastors for under= 4-{‘
ground utilities; and by the necessity to comstruot service drives '

and parking aroas after the completion of buildings,

The placing of crushed stone was dolayod and progress retarded
by allocation of m large portion of the cutput of the Frank Stome

: qutnﬂlpmﬂmtrutnrm:rﬂnrtnwm
- at maximum produstion.

By reasom of these conditions and the unfavorable woathor - gy
during the late Fall end Winter months the comtract complotion time
‘was exceeded by one hundred days making the mbuﬂmwm *-"J
‘double the original ommtrast period, ¢

Orders - Thare were no major change orders, The undt prieo
. oomtrast pormitted ineroase or docroase of comtract items without iy
shange ordors and no unusual conditions arcse roquiring major "h-l"‘l. '
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_E:nr'.i.r of Cemstruction Operations - The prime contraccor’s organs .

LT"TFI.: scniract was necessarily very small but entirely
ﬂnqutq. Gemaral supervision was given by a Superintendert hﬂ'l‘.u
entrge of several coatracts on the area, and there was &« superin-
tandant who gave his entire time to the management of this contract.
fnly & smali labor foree and o small amount of equipment wes used
by the prime contracter. '

The subcontractor had a small but effiscient organization. All
squipment used by both the prime contractor and the subooutractor
was well adapted to the work and was in good condition and was so
maintained. : Y

The relatiombetween the prime contractor and subcontractors.-.
wore entirely cooperative and congenial. Payments by the prime cem-
treoter to material preducers, subcontractor and laborers were satise

famt-urnr and prempt. Laborers of the suboontracter were well -1
" and promptly paid. All laborers seemed well satisfied with the. :
iditions under which they worked. There were no labor shertagess o =
labor disputes. p o

In genoral the work was oxecubted in a satisfactory mamner as
it progressed so that only minor corrections were necessary later.
These were made promptly as requested. The comtract was ontirely -'."
scompleted in a satisfactory manner in accordance with the plans lld*
speoifications,

fusrsntees - There are no guarantees of materials or workmanship -
orovided Tor in this sentract.

Coments = Tt is important that this improvement be woll mainteimed = o

troaoches for drainage utruntwn, underdrains, sewers, water maine
and other exeavations which disturbed the dmit.;r of the -uh:rdl,
arequal sottlement of the surface should be oxpected. Being of traff
bound. gonstrustion the crushed stone base is not yot fully stabilize
Meintenance should consist of keeping the shoulders and ditches smooth ‘E!:'-
and froe from ocbetructions to drainage, by the addition of crushed =
stone of proper quality, size snd gradation to the surface and h;
frequently smoothing it.

These maintensnee operations should result in a base cowrse of
smooth even surface and maximum density to receive the bituminous”
euwfabe when spring or sumer conditions are favorable,

By the satisfactory construction under this contract, the
proper maintenance during the next few months and the later placing
of a dustless bituminous surface, this road improvement should prove
entirely adequate to serve the expocted traffie,
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SECTION 10 F27

FAVEMENTS = BASE. FIELD

-'.I
.-|
a

CENERAL $

f
w-I'.-

. 2 -|.-||

The pavement of the flying field at the Base Fleld consiste’ of

& sonnected system of rumways, taxiways and parking aprons so llﬂ-ﬂ%

n to enclose the warehouse and building areas on three sides -I»Hh“ﬁ.ﬁ

readily accessible from them. (See Exhibit 3:C showing Roads & Pave-

ments), The pavements were constructed in accordance with the 3
layout plan furnished by the Louisville Distriet Office,

The total pavement area is 828,577 square yards, an aroa
alent to approximately 176 acres of conerote slab or enough
ment tp build an eighteen-foot comerete highway 80 miles lenge
The quantity of raw materials required for the construetion of
rumway-taxivay-parking pavemont was 165,000 tons of crushed s
and grawel, 92,000 toms of sand, 211,000 barrels of cement, ’
linsal feet of expansion jodnts, 160,000 pounds of steel, lﬂ‘
ingidental materials. The goneral location and the layout of
improvement are shown by Exhibit 3=C of Seotlon 22 of this

The pavement of all runways, taxiways snd parking areas is
Portland Coment eoncrote pevement of a minieam thickness of
inghes plaged on a prepared natural certh subgrade. It 18 di .
4nto strips and blocks by oxpansion joints. The details of the =
location, luﬂu. widths, olevations, rﬂj.lwhi joints, eto, are =
shown on the Reeord Drawings identified as Plam No, STES-AE-ERFR,
" dated Pebruary 17, 19435 and Plan No., STES-AE-14RPR, dated Fobruary 1
1943, The mew work was officislly tranaferred to the Post
with 0.C.E. Form No. 200B.

7
L S A
L

-
£

- There twrmr-uhmun.ntmsmﬂ.
M the following direotions;- Nérth-South {l-l
; _ (M~SE), Best-Wost (B<W),and Nortd outhwos:

’ o ':"ﬁ
gradient for texiways and rumways 4s 0.68%., Bach
slopos from Hl longitudinal cember line to the

poreent grade. The principal aprom slopes freom each
edge (both cdges) toward covercd ecomerete box draing
losated fifty feot from its ocutor
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The slope of the large apron is one=half of one percent from ths
inner edge to the box drain and one percent from the outer edge

(runwey side) to the box drain. The maximm lomgitudinel gradiest = =
of this sprom is 0.14%. All ruoways and taxiways have tils under="
drains paralleling both edges throughout their lengths. The mjﬂﬁ
field areas slope away from the pavements toward inlets to an under=
ground drainage system described in Seotion 7, T3

COBSTRUCTION DATA - "'__5_:1.

The plens and specifications for the conorete pavements and #Hﬁ'
underdrainage system inocluding the pavement underdreins were arranged =
in a single contract No. WS69eng-6361 and awarded to a growp of
eomtractors, namely;

Frank 5, Tillman, LaCrosse, Wisconsin Yy S

:rnin-p Contractors, Inc., Detroit, Michigan o5 ;

olan Comstruction Co., Detrodt, Michigan - g >
el

a8 joint contrectors and co-sdventuwrers. Frank 5, Tillman devoted his "i
arganization and equipment to the pavement work, while the other ﬁn
earried on the construction of the south drainage system,

Subcontractors who worked on oonerete pavements under this com= .
tract, are:

DeSalvo Construction Co., Cinoinnati, Ohie
W. H. Ringmald & Soms Co., Chillicothe, Ohio
Ben K. 5tilfield, Rock Island, Illinois
Putnam & Greeme, Ft. Wayne, Indiana.

There wers fiwve construotion plamts set up for proportioning amd
mixing the concrete materials. Fow of these plants were in the 2
northeast portion of the area near the north end nft.hulm-mr_q-
for which materials were received by both railroad and truck, The 3
fifth plant was near the north end of the §-5 portion of the aprom 5
+to which materials were delivered by truck oaily. The plant set wp iy
by the prime contractar was a central mixing plant from which the e
mixed concrete was delivered in agitator trucks to the pavement area
being placed. The other four plants were proportioning plants from E
which dry batches of proportionsd materials were delivered by trusk
to traveling conecrete mixers operating at the pavement area being g
‘placed. At all plants materials wers proporticned by woight,

The portinent dates covering construction periocd of this wark -

-._‘_
_\_.

Division No. = = = = = = = = == = m == == Pl & AFLS
Designation: AP-2 - - Conorete Pavement for Runweys & Taxiways
AF=8 = = Conorete Pavement for Aprons P
Plans and Specificaticms campleted = = = = - At Louisville o
Eide opened at Distriet Office = - = = = - « Apgust 5, 1942
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Letter of kward Issyed = = = = - - = = - = August 3, 194p
Receipt of motioce to proceed = - - = « =« = August 3, 1942
Construction started (initial pavement) - Beptember 21, 142 = 8
Original Schedulsd Completion = = = = = = November 15, 1042 =
Actual Comstruction Completed - - = = = = Februsry 28, 1943 =
Transfer to Area Engineer - - - - - - = = February 28, 1943

sExoept for work added by change order, minor replacements and clean
up.

Dl.ﬂ.ll.m of 'Hﬂ'k = The prime contractor placed the E=W, the NE-8W,

the Wi-SE runways, the major portiom of the taxiways
and lhm.rl; 13-; of the prineipal parking apron. He prodused the com=
erete at the central mixing plant and hauled the mixed conerete to
the subgrade in agitator trucks,

The construction of the N-5 and a portion of the HW-SB ruﬂt . .;_-if
and portions of the taxiways were built by W. H. Ringwald & Sons~%©c
Company as subcontractor, gy Sty

The pavement placed by the DeSalve Co,, Bem K. Stilfisld amd =
Putnsm and Greens was entirely for the parking aproms. The entire =

area of rumways, taxiways and primncipal apron had been previouwsly -
graded and consolidated to within ome tenth foot of subgrade e t
The fine grading end consolidation necessary teo bring the subgrade
tc trus comtour and compaction was dome by the pavement contrastors -
just prigr to placing the pavement,

The persentages urt-h&pnmut.phudhrthlprm-.ﬂlﬁ- _.*
gontractors are: o
.- Prime Comtractor - Frank 5. Tillmen - = = - = = 45,.5( s
- Subsontracter - DeSalvo Construction Co, - - = 20,68 . ey
me - 'l H-l- Riﬂ.‘.‘lﬂ & Em {:ﬂ-. - = lﬁ-._ﬂ It
Subcontractor = Ben K, 5tilfield - - = - = = = 11.5€ o
Subocontractor - Potnam and Greeng = = = = = = = 7,98 1 =i
Materials - Raw materials for the conorete work came from the fels n‘Vﬁ
S0Uroes = b 5
Coarse ates = Oravel from Amerioan Aggregates Corp., plants
at H lanapolis, Indiana, delivered by railroad,

Crushed Stope - from Paul Frank Quarry at Nerth Vernon,
Indians Jellvered by truck; from Radeliffe & Berry Quarry at %
Sootteburg, Ind. delivered by truek; and from Louisville Cement Co.,
quarry at Spegd, Ind. delivered by railroad. .

Fine gpate - Sand from the Ameriocan Aggregate Corporation
from . plants, delivered by rail; E. & T. Burnside Co.,
Ino, from Garden City plant neer Columbus, delivered by truck; Thomp=

son from Cortland, Indiana, pit,delivereé by trusk; and Ahlerh &
Spray, Seymowr, Indisna, pit, delivercd by +ru:k,
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Cement - Partland cement was furnished in bulk and sacks from the
Tollowing companies:=-

Universal Atlas Cement Co., Buffington, Indiena
Lehigh Portland Cement Co., Mitchell, Indisna
Southwestern Fortland Cemant Co., Osborn, Ohio
Lene Star Cement Co., Greencastla, Indiana

Hatural coment in sacks woas recoived from Loulsville
Coment Co., Speed, Indiana.

Hiig awﬁahua?h—umn‘t in bulk and sacks was furnished by:
niversa a3 Leme 0., Buffington, Ind. .

lshigh Portland Cement Co., Mitchall, Ind.

Lone Star.Cement Co., Greoncastls, Indlana

Expansion joint material used was of a nom-extruding premoulded type

and cut to exact size, furnished by the W, R. Meadows Co. of Elglm
Illinois, Gteel for expansion joints and for ber supports was fur-
nished by Laclede 5Steel Co. of 5t. Louls, Mo. Tie down anchors wers

of wrought iron furnished by the American Builders Supply Co. of
Louisville, Ky, Curing compound used was Klearowre furnished by
Netional Conorete Curing Materials, Inc. of Mew York City from its plamt
at Nowark, H. J.

Aggregates furnished by Mmerican Aggregates Corp, and part of
thosa furnished by E. & T. Burnsides Co., Ine. were inspeeted and
tested by Pittsburgh Testing Laberatory. Cther materials were mocopted
on certificate of compliance or were inspected and tosted by the
leborotory staff of the Architect-Engineer. In general all materials
were in mccordance with speoificatlions or nocessary moedifications
agroed upon during construetion. Frequent tests were made throughout
the construetion period on representative samples of matorials and
conorebe taken during the conmatruction of all pavements. Materials
and conorete tests are discussed in Section 19 of this report,

Fenaral Construction

Procedure = The placing of pavement slab proceeded in general in the
Tollowing mermer:- One lane of pavement, 20-feet, 22-feet, or 25-feet
in width, was placed along the center line of & rumway or a taxiway
from end to end or for the full length of the principal apron by oper-
atirg the plant equipment on the adjacent subgrades., When this pavee
ment lane had attained a strength oonsidered sufficient to carry the
heavy constructicn equipment it was used as m roadway for hauling
materials for the next lane of pavement abutting thereto to be con=
structed. Thereafter the edge of the pavement lane already placed
served as a form to retain the comeroté and as a track to carry the
heavy machinery used for preparing-the subgrade, and for sproading and
finishing the conorete of the adjacent slab to be laid, Taus the
Placing of pavement proceeded continucusly back and ferth o l%arnate
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| ‘gides of the pavemsnt already placed. By reason of the 1
. ‘of the laxes being laid they were generally well beyond the
‘of strengths required before plasing any losds thereon. In
eases the results of the beam tests were used as a gulds
ing when proper strength had been attained. The minimum :
set at five days, ;

Batch Plants & Equipment

Tillman Plant - This plant, by far the largest of the paving bateh™
]EEE. was looated on  spur from railroad branch to the fisld, as
ware all paving batoh plamts except Ringwald and Sons Comst, .Cde

The latter was located near the north end of the N=E aprom.

At the start of paving operatioms on September 21, 1942, the
field reilroad branch was not yet ommpleted., lMabterials were trucked "
in to all bateh plants, and cement was delivered in bags. Upom S
eampletion of the spur, bulk cement was used, and sand and gravel .
delivered to material bins by comveyor belt, " -p.:}

£
1

Ao

=

=

Aggregate bins, cement bins and cement scales were furnished '
by Butler Bin Co., Waukesha, Wisconsin, The cememt was conveyed to =
the cement bin by a sorew comveyor. The aggregate comveyor was 238
woyor Co. of Clintenville, Wiseomsin is of rubber 2 feet wide. i

.

© Two 2=C.Y. Ransome mixers were electrically cperatsd, The
mixers were supplied by a three-inch water line normally and by tweo
water trucks in cold weather. The mizers produced a maximum capmoity
of 1280 ocu, yds, per day over a 2-day period. “

?ﬂh on # ﬁﬂl = Gne 26 ft. "R-E" Power Fine-grader; mis=
-, ous bu 8, moter patrols, forms, ete; ten Ford amd
- olet trucks equipped with Rex and Jasger Agitation mixers,

holding four cu, yds. of ready mived comerete or three cu. yds, of .
transit mix, - e

vo Flant

st plant = One 125 bbl. Johnsom Cememt Bin; one BleweEnex
and soales; one Butler Stome bin and scales; one Nortlmest
5/8 ou. yd. crans; bull doser; oto.

b,

E nt on the prade - (me Rex ZTE Paver and later, one dual-drum
) . and Chewrolet trucks; one Adams Motor
 Patrol; ome finishing machine; ete.

Riagwald and Sops Plant

%“ at the plant « Blaw-Enox Dry Bateh Plant with £0 ton stono
fon sand oompartments with Blaw-Emox Scales; one 3/2 oubde
 yard KEoehrign bull doser; ome P & H Truck crane on Mack Truck with
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1/2 yard bucket; eto.

nt on the grade = One Z7TE Multi-=Foote Paver; one 25 foob
%‘fﬁmﬁjﬁi 25 foot Cleveland Form Grader; ons 25 £ o
Carr Subgrader; ome 25 foot Heltzel Fleroplane; ten Fard and threw 5

Chawrclet batch dump trucks. -

Stilfield Flant

ﬁ%n’c at the gllnt = Upe 60 ton Erie Aggremeter; one Lorain Cramej 4
ozer; ete,

Equipment on the grade - Two Z7E Rex mixers; ome 20 foot Jesger Lakes
wood finishing machine; one Flexplane; one subgrading machine; tank :—
trucks; motar patrol, eto. :

43
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 Putnam & Greens Equipment A ._,.

S

uipmont at the plant = (me 300 bbl. Blaw-Enox Cement Plant; onme §0 f
two compartment steel Blaw-Knox bin and soales; ome 1} yard
Northwest Crane; ome bull dozer; ome 3/4 yard Keehring Crame; ete.

7

Bquiment on the grads - Cue 3E Multi-foote Purer; om 22 fook gt
ower gr ; one 22 foot Blaw=Enox finishing mechine; ome Cleft
Plane Jolnt installer; one dual driwe 12 foot metor patrol; tank e -
trucks; ete; eight two-batch Ford dump trucke eguipped with Hercules
eemont bateh boxes, e,

=

Worlmanship - The natural solls for subgraders were in gemeral good,

vory sandy or sand mixed with clay. Subgrades were well pre-= =
pared and in good condition for that portion of the pavement plased =
before freezing weather began dbout Novembor lst, Later, after heawy
ralns and the alternate freezing and thawing weather set in, it was o

impossible to prepare and keep a satlsfactory subgrade camposed of - 18
natural earth materials. During thé romainling construction peried o

all msatisfactory soft, yielding and frozon subgrade materials were ';’:E
remowed and replaced with bank run sand and gravel compacted as tho= i,
roughly as possibles with heavy caterpillar tresd equipment, .

Fayement was placed true to lines and gredes and well finished
up to the time unsatisfactory subgrade materials wero cnooumtered af'ter
which timo a fow settlements occwrred and the contowr of the pavement
surface was not as good as that done previously. Likewise, the surfoce
finish was very satisfactary until it becameo necossary to cover with
paper and straw for protection of the conerote against freeszing. Com=
siderable marred surface resulted during the peried in whiech paper
and strew wore used for protestion,
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.Gaﬂﬂﬁtiﬁ E%l = There was & delay in getting initial pawe-
oporations s d because the railroad spur leading into the %
ares was not completed on schedule. Thereafter the construction g
progress was controlled largely by the availability of aggrogates, =
the supply of skilled and ocmmon laborers and suitable weathor pon= “'Q
ditions.

There wore at all timos onough laborers to keep paving oporatioms
going when other comditions permitted but much of the time during
the construstion pericd the progress would have beon botter if all
laborers desired had been availseble at the time of oporations,

The effost of unsultable woather Tor pavement eonstruction had
the most marked affeet on the progress of cmmstruction and upon the
date of ommpletion. After soveral factors, principally the lask of
railroad facilities to deliver rew materials, had brought pavemont
operations into the winter months, the altornate wot ond Irl-ll:luf
weather condifions frequently provented any progross for days at l
timo,  Temporatures had to rise abowe 28 to 28° P, and luhp'ldll
proviowsly propared roquirod romaking so that the gponerote transs 5
porting and placing operation oould again be resumed,

"'l

£

The total result of all delays was to prolong thoe construetion =
period an additional one hundred calemdar days. The original com= ﬁ
strustion schedule was set up for seventy days, and with the 100
days over-rum, the sctual period was 170 days onding Fobruary 28,

Change Orders = The major changes wore as follows:

o
1. & echange in materiel quantities ecovered by change order dus to
redesign of pavement, after the award of the contract in which the %
... mverage thicknoss of the oonerote pavement and longth of expansien =~
joints were increased; and thoe quantity of steel reinforeing hu'I - L
reducad., st

2. The addition of standard comont and high early strength scemont
to giwve highor early strength in the conerote slab to oxpedite com-
strustion in cold weather,

3. The romoval of unsatisfactory subgrade material and replagement .
with pit run sand and gravel. : )

4. Additicnal apron end taxiway pavements at hangars and o the
EEMI building, e

- Bummary of Construction lt.'r.tnl The organization of the prime rel
contractor has boon doseribod undor contract WESSong=5361 in Seotien I’r r
"Drainage®. The gonoral management of the entire eontract of whioh '1
the pavement ecmstruction was a part, was vested in a managor who hﬂ.

gomeral supervision ower the distribution of work, the pwchaso and “
distribution of the materials and the distribution of the paymemts, =
Mozt of the materials were purchased by the prime contractor and

L

L
—_ .
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and distributed to the contractor apd subgontractors using thems -~ =~
Cement was sn exception being purchased and deliveries managed by : ﬁ
each organization independently. In goneral the supervisory memages

mont of all organizations was satisfactory. Bach followed uu plans :‘&';
snd specifications willingly and functioned effieiently and satise :_I'_-%
factorily. 2
B

The relations between prime contractors, management and subs : g5
contractors were oomgenial and cooperative. Payments to subcontractors
4

: “ o
o i

material producers and laborers were satisfactory and prompt.

laborers were well treated snd promptly paid. Laborers seemed well 5‘-
satisfiod with conditions under which they worked., There were mo g
labor disputes. s

The pavement work covered by this contract is cempleted in a
satisfactory mammer in accordssios with the plans mnd speeifications
mmm;ﬂlmMMdem
minor replacements and clean up.

/

i‘ﬁhiﬁu

T
EH Lo

By the terms of the contract, materisls snd worlmanship are
guaranteed for a period of Dﬂ]lﬂ" after cmpletion and sceeptance
‘of the work. This guaranty is covered also by the performance bond '-'.-
which remains in foree and effect for the same periocd of time. :
‘motice to the contractor as to defective work and materials is

Comments

] " The contraetors and subcontractors for this lmprovememb

E:. equipment of proper design, most of which was
+ and most efficlent models, This taken together with effie:

management organization places them in an advantageous positiom ﬂ'i'
.“:rr—- additional work of this nature.

i
«A
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SECTION 11. 5 ﬁ
.:‘L:H'_':

WATER SUPPLY, DISTRIBUTION SYSTEM & N
IROH REMOVAL PLANT o
General f:/ o

e
The water supply system of the Advanced Twin Engine Gohool “"_.;}
prises tubular wells, deep well pumping equipment, well pump houses,

=

The water is pumped from the wells by deep well turbine un
thr low presswre lines directly to the ferro-filter wilf’
the iron contemt mly, and thence flows into the sm



smbodied in a letter from the Division Engineer, dated July 3lst, . o

1942, 1 ﬁ
.

h The iren removal plant is of the ferro-filter type,; designed

and cmmstructed as a revision to the original irom removal plant

design end 1s based on instructions in a letter from the Divisien

Engineer, dated July 3lst, 1942 and is in sceordance with instructions

from the Distriet Office in a momorandum dated Osotober Z2lst, 1942,

Preliminary Investigation

fi. Sourcss of Euﬂi_lx

The investigation of possible water resources révealed
that there were three possible sources of supply, namely:

1, Water from the Seymouwr Water Company, which furnished filbered
river water to the City of Seymour. 2

2. Water from the East Fork of the White River. - P

5, Water from wells in glacial deposits. ’

The estimated costs of providing a suitable and adeguabe
supply of water from the above sources indicated that a water supply
from wells in glacial deposits located within and ajjacent to the
projeet to be the most desirsble and economical. For detailed in= i
formation on the investigatioms of the scurces of water supply, - 1':_
see "Preliminary Report on Water Supply for Advanced Twin Engine .
Schoel, Seymour, Indiana®™ by Warrenm & Van Praag, Inec, transmitted to
the Area Enginser under date of June Z0th, 1942,

be Elsotrical Earth Reaistivity Survey

An sleotrical earth resistivity survey was conduoted at =
the project site and on adjacent territory to locats the best sites .
far test drilling for a ground water supply. For canplete details =
of the area covered mad results refer to the report on "Elecirieal
Earth Resistivity Swrvey at Advanoed Twin Engine School, Seymour, 7
Indiena,”™ dated June 24th, 1942,

Summary reaults of the resistivity survey indioate 'Hf -:-:
the probable water bearing formatioms lis in the north *,
portion of the project site and in the area north and west
project site. Futwe dovelopment of additiomal supply is §
in the area 48 indicated by the resistivity suwwey, and test wella
should be drilled to verify the presence of water bearing strata
mndertaking comstruction of additional pormanent wells,

:\ oo Quality of water -

The sanitary quality of water obtained in the test drilling
was good, but contained a total hardpess of approximately 300 p.psis
as oaloiwm carbonate and an irom content of 7 to 12 p.p.ms It wasm

#

further determined that the iron content of the water could be
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sconomically reduced by proper treatment, O0Offloe studles and pre-
liminary plans on the softening of the water (removal of tonporary
hardness) were prepared, recommendations made, and placed on file

with the Distriet 0fflce.

Final Design Data
/ mgPopolation served = - - - -2 - - c v n s - e 6198 ~

{ Authorized Reaident Personnel of 4132
with 50% increase)

b Domestic consumptiom (70 gal. per capita) el
Daily consumption (301 gepema) = = = = = = = 434 M.0./24 hre,
Minimum rate of flow (151 gipele) = = = = = = + 106 M.G.D.
H“’nl-. rata l:rf fl“ ”'Eﬁ- g-p-m.] ------ IQDH u.ﬂ-‘b-
0« Fire Flow (rate) = = = = = = = = = =« « = = = 1000 g.psia
(for 2 hours) " -

de Sowce of Supply {nul:u}
Operating capaci Elﬁ hour day)(2 ‘l'ﬂlllﬂj - 450 gupolie
Stapdby capacity {18 howr day) (1 well) = = 260 gup.me
Total capaolty § wolls = = = = = = « = = = TOO gepela:

8y Storage Capagity = = = = = = == e === 200,000 gallons -
(Based on 12 hours domestio requirements)

f. Pumping Capacity (High Lift Fumps)

o
el B

Domestic rates (3 mits) = = = = = = = = = B00 guDPella
Fire rates (2 mits) = = = = = = = = = = = 1000 gepetia ~
Total = = = = = = = = 1600 g.p.ms ,
g« Rosidoal Iron Content P
Treated Viater (Fg) = = = « = = = = « =« =« = 0,1 gupetia #i:
Capaoity of iron removal plamt = = = = = = GO0 EePells ':;;]I
A

\Source of Supply

a, The water supply for' the project is furnished by three -
tubular wells, each designed Tor ' yleld of 250 gallons minube.
Each well is approcimataly 80 fest deep sguipped with 11f=-inch e
outside dismeter wound sereens; 15 fest long, extending into sapnd -~
and gravel deposits. Twelve-inch dismeter, blask steel well o
casings, weighing 51 pounds per foot, extends from the surface to
the top of the screesns.

_ b, Pumping tests show each well tuhmplhhurlupplmﬂ 1" :
gallons per without exeessive drawdown. The obserwed : e
static water 1s in the wells was approximately 9 feet below the 2
groupd swiece. The drawdowms of the wells when pumping at a rate
of 300 gallons per minute continuously for approximately 48 hours
was spproximately 20 feet giving an average speoifie ocapasity of
these wells of 15. For reference to detalled logs of these wells,
well construction end charts of the offiolal 48 howr pumping tests,
see drawings Nos., ATES-AE-G2W to 84W ilnclusive, dated 10-30=42, id.ﬂ.
have been placed on file,



C. Mineral apalyses of the water were made from samples
during the officiasl pumping tests. Copies of the mineral
are given herein:=- -

Mineral Analysis of Vater from Well No. 1 (Fost Bldg, Ne, “u l';-.

. -- 'E
Watar as received 11hr H

Turbidity 120
Coler 30 i _ ‘
Iron 940 pap.is Dul DePolin- ot
Dissclved Clo 5540 pep.m, -
Reaction 7.1 pi i
ANALYSIS OF WATER AS RECEIVED 5
Mineral Oxides in Parts Hypothetical Combinetions imj ..
per milliom Grains per Gallon '_ﬁ{;
Silica 18,0 3ilioa 1.080 ; 5
Alumina 4.8 Oxide of Iron & Alumina 1,026 =
Ferrio Oxide 12.8 Calcium Carbonate 12.480
Caloium Oxide 119.8 . Magnes iim Carbonate 4,648
Magnesium Cxide 38.1 Soddum Carbonate 2.18
Sodium Oxide 22.8 Sodiuwm Sulphate 0.076 '_:g
Combined ﬂﬂz 1607 Sodiwm Chloride l.‘.hﬂﬂ* _,
Chlorine, iom 0.7
Sulphur Trioxide 0.7 Total dissolwed solids im - : L"
grains per gallon !1—"‘ 7
Halld bound CO, 150.7 Total hardness, ealculated

to caleium carbonate 1!.!15 3
Note that all of the hardness is temporary hardness tm:tthiln-'--

oan be softened to approximately 1 gr. gal. by merely hut.l.l;ﬁq
water 200° to 210° F, .”ﬂ

Mineral inalysis of Water from Fell No, 2 (Post Bldg. No. m

T
Findings in Parts per killiom Hypothetical Combinations in '*ri;,
s Grains per Gallon G
8ilica 2.0 Silica
Iron - T.0 Ferrie Oxidas
Alumine 5.5 Alumina
Caloium Oxide 3.0 Caloium Carbonate
Magnesium Oxide 1,0 Magnes ium Carbonate
. Carbon Dioxide 3.5 Total Sediment



LT

CLEAR WATER (Filtered)

Twrbidity 0.0
Eﬂﬂnr 0.0
Heaction T+l pH
Iron 025
Dissolved Oxygen 1.2
Gllica 1T .6
Aluming 2«0
Caloimm Oxide 106.6

iuwm Oxide 33.8
Sodimm Oxide 442
Combined COo 120.8
Chlerine, ion )
Sulphur triexide l:4

The Half Bound Carbon Dioxids eonverts all pgarbomates inte
bicarbonates thus holding the inscluable sarbonates of

II.HI- in solutiomm.

Minersl Analysis of Water from Well No, 3 (Post Bldg, Fo, mi‘ -

Findings in parts per million

Silica |
Alumina Os
Forrie Oxide 0
Caleium Carbonate
Magnesium Carbonate de

Sedium Sulphate

Total dissolwed solids 18,872
Total hardness, caleulsted -
to Caleiwm Carbonate - lﬁ.ﬂi

Half bound CO, 1208

""_.,l; = Ty _:

Hypothetical combinations i-l

grains per gallen
Sediment
S5ilieca 7.1 Silica
Iron 12,0 Ferric Oxide
Alumina 3.7 Alumina
Caleium Oxide 4,7 Caloium Carbonate
Magnesium Oxide 1.2 Magnesivm Carbonate
Carbon Dioxide 3.69 y .
Total Sediment
1@ (filtered)
- Turbidity §iliea
Colar n.l:r Alumine
Reaction 6.8 pi Fexric Oxide
g:m'. 0.5 Caleium Carbonate
: Uxygen 3.4 Maznesium Coarbonate
tﬂauﬁgﬂ nu‘ 35.0 Sodium Carbéfate
~ S8ilica 18,8 Sodium Chloride ;
. eF 1.7 Sodium Sulphate : ] 3
, Oxide 108.8 o
i Oxide 32,9 Total dissolved solids 21,126
11 Oxide 44.0 Total Hardness, caloulated
b i P it Y- to Caleium Carbonate 82
~ Combined 142.5
' 14,7 i
1,8 Half bownd €O .

Ly

muu solution,

bound carbon dioxide converts all earbonates- S
holding the insoluble oarbomates of Caleium amd
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Deap Well Pumping Units &~ | =

1
] e

i Each well is equipped 'ﬂ.th a deep well turbine type having :

foet of 8-imeh column pipe, in 10-foot lengths with malleable e,
and 1&- dismeter shaft tubing with 1" dismeter shafts. 011 lubrie '
eated bowls are 4 stage with bromse impellers and drain ports. Tem =
feot of G=inch suotion pipe was installed below the bowls with & 5

galvanized strainer at the lower end, Sixty-five feet of 1/4" "h,.
black wrought iron air pipe was imstalled in eacgh well, the 1_,.%

end of which is at the elevation of the bottom of the bowls ntﬁh
pump., g
N =, b

Each twrbipe pump is driven by a vertical electric mobor d“x 0

h.p: Well pump No, 2 and well pump No. 3 heve in addition to the
eleotric motor, 18 h.p. gasoline engine stand-by power undtes for
use when the electrle power supply is not available., The gasolime * &
engines drive the pumps through flexiole shafts and right angle
goar drives e

woll pamp is furnished with altitude gauge, solensid o
pres gauge on discharge, gate walve, check walve, water
and is conneeted to the common cast irom low pressure main. The ¥
electric motors on the well pumps can be started and stopped by
remote bubton econtrols loemted in the high imium : ‘;;-_

. BEsch woll pump wnit is housed in & suitable and substantial £ e
woll building. :

m

Tha iron gentent of the water is reduced by means of a
_ filter type mochanioal squipment. Water from the well
s sprayed on & bed of anthrafilt end the iron thus
as ferrie=hydroxide is filtered out in the anthrafilt m
H“nhtuwhwﬂﬂllbruhshnﬂthlﬂl‘l
awontilation of the filter ls provided to reduce
.|I-|.-H'" E nt in the raw well wator supply, From the
into the starage reservoeir. Ihuntlr
"Calgon" treatmont method of foed:
to the water as it leaves the high




Water Storage iutr'rgir

E

:Eﬂ-:ﬂhﬂl-ﬁ' in making of repairs and
_“Hﬁhﬂ-uﬂ ruption to the servies, s

. & eircular reinforeed conerste reservoir of 200,000 gﬂlq_:
sapacity wes econstructed to provide surface storage., This -
voir is Mﬂtﬂ with a wooden roof and composition roofing.

High Jervies Fump Units

High pressure water service to the water distribution system Is = :

. furnished by horiszemtal, single stage, centrifugal pumping wﬂil
the following capacities:

2 units (No. 1-& No. §) 500 gepeme -iith gasoline eng
1 unit (No. 3) - 400 g.p.=. with moter drive ﬂl
2 units (No. 2 & Neo. 4) 200 g.p.m. with motor drives Itl

The three elsotric motor driven pumping umits are nﬂq‘_lﬂ w,,...-.,
brhwb_thmambﬂllﬂtunﬂntﬂnlprulﬂh oA
watersain of 50 to 60 pounds per square inch, Manuwal eontrol | '
provided in addition on all pumping units, Emch pump iz indepent
valved, and can be operated independently or simultanecusly wi
any ons or more of the other units.

Two autematio chlorinators are installed in the high servl
pump howse. Bach chlorinstor hes a feed capacity of 40 pounds
chlorine per 24 hours. Chlorine can be applied to the rew well
water and also the filter plant effluent, - e

Ysstor Fiow Noter

& 1ﬂw-hruﬁ!mhrihﬁit:ﬁhnin;:m
" of 2,2 ¥,6.D. was installed in the high service pump diseharge m
to indicator recard amd totalize the smount of water vinped 1."” 4

lhmbﬂiu system.

o I
o g
= -

H,‘l_ IHI.: Tﬂﬂl are logated through the =

&8



CUNSTRUCTION DATA “"}.,.\

General - The plans and specifioations for the gomstruction of the
Yost wells, the permanent wells, the water supply and distribution.
system, and the iroem removal plant were arranged in four indepondent
contracts as follows:

Test Wells - Contract No. W65Seng-6368
Contractor = Diehl Pump & Supply Co., Loulsville, Kentuoky

Fermansnt Wells = Contract Yo, WHbPeng-6280
Contractor - Layne Nerthern Co.; Misheowaka, Indlana

Water Supply & Distribution System = Contract Ho. WoiSeng-6346
Contractor - Blmingham Contracting Co., Birmingham, Michs

Iron Removal Flant -Contract No. WobSeng-6162 y
Contractor - Birminghsm Comtracting Co., Birminghsm, Midhs -

The pertinent dates of the planning and construction period of
the above ocontracts are shown in attached tabulation.

Permanent Tells = Contract No. ﬂﬁﬂuw Noarthern C ompany

Haterials used for the three permenent wells have beoen desoribed under
the source of supply.

Equipment installed under this contract:

Well No. 1 (Post Bldg., No. 387)

Motor = U. 8. Elsetrical Motors, Inc., Milford, Comn. E
H.P. 10 gerial No, 304094 _‘
Volts 220/440 JAope. 27/13.5 ;
Tw G.F‘-‘h RJF‘lii IBIEI'I.'J

Pump No. 12178 = Layne-Bowler Inc., Memphis, Tonnsssee
Marshalltown 6" Combined Pressure and Altitude Gauge 3
¥eter = Sparling Co., Los Angeles, California - 6" Lain Lipe o

Meter No. 10492 -

Well No. 2 (Post Bldg. No. 300)
MHoter - U. &; Elsotrical Motors, Ino,, Milford, Comn,.

HeP. 10 Serial No, 279225
Volts 220/440  Amps. 27/17.5
Typs C.F.U, R.P.M, 1800

Pump ‘Nos 12178 - Layne-Bowler, Ino., Memphis, Tennesgees®
: Marshalltown 6" Combination Fressure apnd Altitude Gauge
.ﬁ‘x Moter = Sparling Co., Los Angeles, California - Main Line
Mebter Nos 10454
mt fngle Drive No. JG6588 - Food Machinery Corp., Msssillem, Ohioc
Gasoline Engine = Novo Engine Co., Lensing, Hichigan
Noe CuW. 133710 - 3 1/4™ bore 4" stroke ~=.r
Complote with flexible drive, globe ltir*bin,g bottory and tools, -1"!

5% e



s L ' e b piv. B=Eh

Div. B=2 Supply end Div. R-2H
s T e
Eﬁ%m- L“'rasu_ T B0 6316 YT
Cffice work started RO 5/19/l2 5/19/L2 5/19/L2 9/20/L2
Preliminary report filed 6/20/l2 &/20/L2 6/20/l2 9/17/L2 .
. Report reviewed & returned &/20/l2 7/1/L2 7/1/2 9/17/L2
! Flans & Spec. coaploted 7/6/L2 7/7/h2 1o/a/Le
rids opemed at District Office 7/8/h2 T/ /N2 11/2/L2
g Letter of award issued - sfegle 1/8/L2 7/28/42 11/2L/12
! Reseipt of notice to proceed 5/eq/L2 7/9/L2 7/30/L2 11/26/L2
Genstruction started &/2/L2 T AL 8/8/l2 11/27/l2
‘Original scheduled completion 17142 8/23/.2 11/12/2 1/28/1:3
Actual ecomstruction completed 10/15/42 12/5/L2 *
Transfer to Area Engineer 11/1/L2 12/1/2 2/28/l;3

sEngineering swpervision transferred direct to
;;..wn:ﬂn TM | . T

A

¥ a4 i . s i .
L R o !_. i e 2, ! | i T | . R B !
R N g e h Fagratort ¢k e e U R i ol - g




Woll No. 5 (Post Bldg, No. 299) :
Moter = U. §, Electrieal Motors Ino., Milford, nm%m

H.P. 10 Serial No. 279213 L g
Velts 220/440  Amps. 27/13.5 HL %
T:'p‘. E-Pﬂh anlH! mm -

Pump No. 12177 = Layne-Bowler,Inc., Memphis, Termessee
Marshalltomn (eambined Presswure and Altitude

Meter - Sparling Co., Los Angeles, California - 6" Main Line i
Gasoline engine = Novo Engine Co., Lansing, Mioh.

Nos CoW. 135708 35 1/4™ bore 4" stroke -

Complete with flexible shaft, Globe starting battery and tﬂl.h i
Right angle drive No, JT126 - Food Mashinery Corp., Illlﬂl-,

-

= Standard sccepbted methods were used in ﬂu.a'
woells. The results of the officlal wel
indicative of the high grade of workmanship both in the well ¢

struction and setting of the deep well pumping equipment. "*

trugtion Pr g5 = Period of comstruction eovered a 40-day

ugus . The comstrustion actually over-ran 22

due to fallure t-ﬂ receive pumping units as originally scheduleds

detailed construction report for the period from July 14, to iﬁ T
oompletion comprising a tabulation of the chronslogical =4

. construotion and pertinent equipment data has been plaged =
oL . - 1.4- =

% i

-

3 Lo

fr Qhangés - & new location for permanent Well ¥o. S was
negess t wall was required to determime the eh ot
‘of ths glacial osits befoare starting eomstruetion of Well "'l.

= on ation - The Contrastor maintained s Fo, 2 well
i r uste and skilled workers for the construst:
of the three permanent wells which were drilled in order of Ko &
Ho. 1 sand No. 3.

Fater Supply and Distribution - Contract WibSeng-6346
jRArdagis omwughing Ocspeny _

: = The eontractor selected cast irom pipe, bell and Iﬂlﬂ
160 for all water mains, using braided jute and m

\N\ﬂ' :,Ibiﬂl Water servise pipes are of standard wrought irem

fittings. All valves in the dstribution systen &
hub-ond gate valwes of the AJLW.A. ; small
lines wre standard brase gate .

) ._ﬂm' ly system included the use of
odr ; supers

~similar to theatre of operati

i, W R W
A ]
=
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Equipment - Equipment instelled in this contract ocomprises the
Tn!fﬁn;:

Pum Unit No. 1
a5 0 gine - Continental Motars Corp., Detroit, Mich.
€ cylinder engine - No. F188=504T with Willlard battery
FPunp = American Vell Works, Awrora, Illinois

Fig. Ho. 4006 Size 4 x 4 AE
Head 125 GPM 500 RPM 1600
Shop Ne. BBETO Flshar Alr Relief

Fumping Unit No. 2
Wotor = U. 8. Blestrical Metors, Inc,, Milford, Connecticut

16 HuFs Serial Ho, 307544
220,/440 volts Frame 326-4
40° ¢ Type 5C Amps . 40/20
3 Phase 80 Amps, 1800
Pump = American Well Harh Aurora, Illinois
Flg. No. 4004 Size 3 x 3 AD
Head 125 GFY 200
Shop No. 8668 RPM 3680 - |T5°
- LL¥e Fisher Air Relief
Fumping Unit No, 3
Motor = U. 3, Eleotrioal Motors, Inc., Milford, Comn.
20 H.P. Serial No. 282860
220/440 Volts Frame 364=-4
3 Phase Amps, 50/25
409 Type 8.C. 1800 RPM 80
Pump - American Well Works, Aurora, Illinocis
Fig. Ho. 4004 Size 3 x 3 AD y
Head 125 GPM 400 -
Shop No. 66872 RPM 1727 ;

Fisier Alr Ralief

E% it Ho. 4
« Ba Blaotrieal Motors, Ing,, Milford, Conmecticut

Motor = U. 5. Elsctrical Eotors, Ine,

15 HP Serial No. 308880
220/440 Volts Frome 326-4
Type 5.C. 40° ¢ Amps. 2/20
1800 RPM 60
Pump = hlriutn lpll Torks
Fig. 4004 Glze 3 x 3 AD
Head 1285 E r EFM 18390
Shop No. 66869 . GR 200

l"hhﬂr Mr Raliaf
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Tnit Ho. 6 3.'
oline Inginu = Centinental Motors Corp., Detroit, lln]:.l[-.

6 oylinder Mo, F186=5046 with Willard battery and charger

Pamp - imeriocan Well Works, Auwrora, Illinois

Fig. No. 4006 Gdze 4 x 4 AB
Hoad 125 GEM 500
Shop Ho. 66871 RPM 1600

Fisher Air Relief

Mastor Meter = Indloating, recording and totalizing type.

Primary Device Vomturitube 10® x 4,936"
Instrwent Hos 10=344-5358
Chart Hos 1154

Chlorinator Equipment
ts = Type SA-MASWM Wallace & Tiernan Co., Newark, N.d.

Platform Soales Fairbanks - Morae Co.
Gas Mask Mine Safety Appliance Co. ‘**&“E
i 4 2
Control Board Fa
8t ouse No. AS512413 Com. Ddsk Stock Order CIVITSE1 S i
400 Jmps. 125/250 wolts ¥
5 De=lon Clreuit Ereakers Type A.E. 100 Amps, gt
Type wunlt styls o, 5450238 e
High and Low Water Alerm o
oller Corp., Birmingham, Michigan =
Relay=s No. 32387 and No. 32388 &
R

=
Workmans = Mairtaining en alert inspeotion service was essemtiml =
%o seewr acceptable workmanship on the laying of wuter mains lﬂ‘_,;ﬁ
serviges. Considerable retesting of water muine Lo locate leaks £

ir was nooessary bafore all mains and serviccz wore round
able within the limits specified. Worlmamship rn 2o anrk, con~
arete and superstrustwres was good.

%I%IFOII of Construction - The original comstruetion peried for

entire comtract was 105 calendar days, ending Hovember 12, 1042;
aotual sompletion of the work required 126 days, The over-rum in :
time was dve principally to failure to nuhu the equipmént om
sehadule,

» Initial comstruction of the reinforced ocncrote reservolr was i
retarded due to the unwsual construction econditioms found at the :
original site of the surface reservoir. Westher conditions were
very favorable for progress and no labor disputes were recorded,
However, interference with other utilities under simultansous cop=
struetion requiredclose cooperation of construoting organizations B
to prevent loss of time.

* %
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Changes - Two major changes ocovered by change order are:- 54

i =

1. & redustion in the schedule gquantity of unit price ltems

. ko agree with actual smount oometructed and measured.

2. Construotion chahges in the locaticn of and subgrade for A
reinfarced conmerete reserveir. Exocavation to grode at original po
site showed a soft materiml with a iow bearing walue., Tield tests |
ipdisated advisability of providing s 3-foot companted subgrade i
for the foundation and compasting the earth berms around the

reservoir to minimize temperature changes in the comcrete walls and
water.,

Construction Operations - The organizations of the contractors for

the permanent wells, water supply snd distribution system were good
and all work was done in an efficlent manner. Initiative apd ;

resourcefulness were shown in oversmming dalays in construetion. oo

dppralsal of the work done shows that the contractors for the -, 24
various eontracts are respectively well qualified to handle con= "

struction projeot of water plants and other similar work,

Iron Removal Flant, Contrast 'I'ﬁﬁhgtﬁlsz
Birmingham Comtracting Compeny

Material = The description of the iron removal plant haz been givem ;:_
T of this section and covers the various materials used.

3

-
L

% - The contractor seleocted the following itwrs of equip= ::
ment, of which comply in generel to the specifizations.
o Rotary Aerator -~ Type R Spesial, Manufeotursa o f
oan L Works, Aurora, Illinsis ik
Sizer= 10"«0" dia, with 4 erms = capacity - 502 g.p.m. "
Blower Unit = (Veswum type) = Capacity 3500 C.F.M. :
' water, lo. 6-20 Type F Fan, o
American Blower Co., Buffale, N. Y. 3
Moter T4 H.P. 220 wolts, 60 oyole, 5 phase #l;ﬂ
Wash Water Meter - Capacity = 1500 g.p.m., Type M8 :
Fimplex wvalve & Meter Co., Fhiladelphia, Permsylvania
Mixing & Feed Equipment - “Calgon" x
- - - um hexametaphosphate e
Capacity Range - - 1 to 5.4 gals. per hour .
Builders - Providence Co., Providence, K. I. ' 53
%‘E manship - An alert inspectiom service was essential to secure
: workmanship.

Wl

H

¥
gl
=

G i T



E:.i-'.!

rvi

Prana of Comstruction - The original construoctiom period of the
o WAS calendar days ending l-28-4% ; aoctual completion will h
approximatoly May 1, 1943 op wooocunt of slow daliveries in *‘lm

particularly the blower unit, ~i
Changes - Ho major changes in design ov oors‘ructism are erpecteds :@
Constructinn grnim - Appraisal of the wark done shows that the ‘3
somtradtor Lor work is well gqualified o handle this type of x|
wark. ;_;_.4;_.1

.-'l-

Guarantees - Under the terms of all th» contracts, gemeral gul.rluhil 3
are provided in the performancs bond apgainst defective materials, o

workmanship and aguipment, for a period of one year from date of M__;
final agesptance. In addition, with respect to the performesnce of 5?
the iromn romoval plant the followling gl.ll'f'lnbnu iz n part of the
sontractur:l docuzents: "The contracter shall puaranve that
equipment installed will be capable of reducing the iron comten

<5
\the water flowing from the clear well so as nos To exoe o
Tenth) parts per milllon effluent irom coutwnt, : .:';-%'
Govermment roval = Final plans for the Fermanent Tells, Takter: ‘," ;
is fon System, and Iron Remova: Plant were submitted

to the Indiana Ztete Board of Health and received approval. m :

mendations made by the Sanitery Engineering Depertment of the &H‘
Board were incorporated into the work as constructed.

L

Romarks - The work under the verious contracts has been constructed
accordance with good standard engineering practice.. ireat sare o~
was exercised to sce that the wells, watermains, puping equipment n‘
iping conneetions, and surface reservoir wore ‘Lh:arm.:;hl,, shlorinat :
1 “Lfﬂ‘l being placsd in service. A represontative of the Indiama =
State Board of Hoalth gave vclued nssistanmee iu turtirg the variows &
‘parts of the water distribution system for rogldial ol lorine contem

Completo data on tan equipment installed urnder the 'rur!.u-u um- 42
tracts has been compiled and plaged in the prover file, eopy of .
all approved shop drawinge has boen uumbhﬂ. and trmlﬂad to ﬁl
Post Bngineor,
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SEWACE & E:..u'tf‘.E TREATMENY TORES

. GENERAL

The sanitary iacilitiss of all brildings in +he mi';itm_

wtion of the Advanced Twin Emgine Sohool arv direstly connse B
a separetes and independent -sanitary sollectiun system, mmu.?- o 3

a centrcl sewape pumping station and sewage Sroatment plont, located

in the northmosterly part of the reservation. (Seo Exhinhit li-!'] %

 The system incluuing treatment works has ampls capacity for pﬂm e

requiremenis with limited provisions for reassmable future expansiom

- 11ikely tc bo expected, A set of record plans of the entire system |
‘govering w)l sewer snd strusture locations, sizes, sactions, elewl

tions, tie:z, cetuils and all other pertiaent date has besn pl

file apd iy dcaigna“ed as record drawings No, JTEZ.-AE-15R to @

dated Fovember 24, 1942, :

.* o

\ The system ol collaction and truut-mu" plent have been d

‘and eomstructed in pencral conformity with the prolimirary H'puri-

on "Sewers and Sowage Treatment Plant”, veviszed to include the ¢

| Hﬂtim and notations mde by U. 5. hlgi.n.aur Oiffice, Loulsvl

I iin a letter dated June 11, 1942; and with dur consideration 51

‘the recommendations and suggestions offered by the Divisionm Eu

lt Cinoimmati, Chic, im a lotter dated July 31, 1842,

‘,ﬂ‘;m Systom

e _% The raniftary acwar systom comprisos rome 47,000 lipes
_“"*' ified pips sowers, reaging in size yrow Mi-iueh to & i
. diameter; 115 mwholes; sac’ 1rmz diteh craszinge s cial conorets
- cmoasemsmts and cradlss; and aopuctensncos. arranged to pruﬂdur :
5 ‘quate serwige for prasent so-struciion and fubture tuildings 1ik *
- 7to be emstrusted within the 50C nore tract botween the rm:-u'!
‘Hh tm morth of the cprons.

" = The pertinent basioc desi l:ntm- of &

|=!'u1 o : : £n (] he system are, as ¢,ﬁ,1
e F otod tion 0 bo 86rved-----eem- 6200 o
L © 4132 plus 508 inerease)

EQ-M#“!ﬂlﬂl& — M-m---l--l--.ml
‘3. Total Lemgth of Sowers & Conngetionse--=----v.m-- 12,000 £44(




o Breakdown of sowers lencths, by size:-

o 5 "-'m“itnnr Ea e L “.‘_'m rt- F

! i‘ T I 5 . e e e e g S i =] R

rir, et t b ey e sl i R T A

. a" " " R ——— T

T g " " {houss commortions )-=--10084 % |
¥
n

‘\ads Flow qu.ammnr =
K 'Tmr ].'-ﬂ"" mF aplte connootod---ea(nurmal domer 1:4-:'; o .gnl: -FI‘ o b
i L —e = [ hospital }ee «ae100 paln.p i
| Aliomnse for 1nfilurmtim (8.2 miloe) o
Arerage Gala, por mile por doy-—we-mccmcearmn. 8000 gala. =
Tutal average cownge flow (85 g.p.u . joom- ome==0.b #1, OalJpe
2: hwra. . .
]

CIE ‘Bewe:r | itﬁg - Poeak Rn'es for Comnected Loads ey

{ rihio n.rr Connoctod RAtio: --Do6k HECe Pank Rnhqi‘-“;' Tat
Pngulnti_mt to Average Flww 4.G.D. e
m]l!-lll-l--lll-l"i!! 44?1 rll-I.:.-!l-'i-l-‘_l._'ﬁ:IE 7' ---.
lmaqnd AT E R R R RN El? [ E R R RN AR R LY ] 3'“ -

{4 / OO0 2% o ity Ba00ss o v pin siPn A0

- '- ! HLIEIY o 5 n AR Elﬁzh-qvnqq--rn--...... 2.7
: [ Fiml-l--|-lnlfl-!+l+l Eq.-E\E PR R R R R oW A E 1!15 -
'm-. EE s EE RS R E.B rEPEER G s RE R lnaﬁ'

B mllll‘iir"‘illll a‘ﬁ'?!lll‘*'ll LI U | 1‘“?
um-lIllliI'-ai-Il-ll 3‘.”*-;-11-1--.-.1...1. 11” i

.r | e m Gradez_and Velocities:-

= Xt ; " ades in Valaonity SN :

a - - L] mn‘hi’_ _?tl r 1000 £i. it gog N -.. i
o Ria:Ag dnot e A Panis) 3

= 2)

(] S.5 2.0

% oll 4.0 1. 7.8
2od 2.8 1.6 2.
1.8 2.2 1.8 - |
1.5 1.5 2.0 Z0

helf full
for design where necedsary.

_From Chapter VII of "Encineering Manual® date

m 20, 1942,

| e .",...."'-l'.c-.

g in the grades of sanitary sewer below those
I1 of the Engineering lmnual to the extent of -
oxd IO s justified inasmuch as self'-cleaning we

3 :'! 11 m in view of the good workmanship obta

&he oonstruotion, and inasmuch ae it was both econcomical as
1l as ex Hmnuttnhunmud-ﬂnuhufl!tnthth
m ‘Hﬂrin; subsurface conditions presemt.

; X DAL nalon of Eﬂt“

h-r aystem i.: designed and -:-unatruuhﬂ
g, latora) sewsrs and hnuu un‘nuti.ml

ip-yr

LGT



- 1{‘.-_

lui'l.'.l.r_'r rnquiramn‘hs v-'it-hin the buili-up area bebween the rum
morth of the aprons. For can!ta~y servics outaide of this u.r-i., ig

will be nacessary to ematruci snl:n:a.tc main sewers tributary H_
imain 15-iank mewnrs. IL iz essential L¢ iLha bagh interssts o ofm
ue construntiom of ndditioual :“111':&1';: gymcra undeor tou seme ‘F“t""‘u .
5 -:rint{:i:r.m and rigid inepection ss Séab o the sriginel sewerd,

"L | Sewmge vroatmant Vorks

i K"Dllidriﬂ'_ln' - Jempleta treatment for the ruomoval of over 28R of .4.'
sewage roiids and bilo-shemioal pxyger demend (B.C.D,) from the raw

- mewage iimitic '-'.n'-‘m&-u ;' sowage works of the type commonly refem
- to as "senarave .iudge digestion, trickling Iilber and chlorinatis
. The plart souprises e oconrse bar screen, comdnutiun of She raw e
| tlage solids, sevare muaring stabion, primary setiling vank, stan
o "triekXing Pliter (ipal aottling tank, chicrirueiom, soparate
‘Sion of Bovage s-lils, and open alr slwdge dryimg hdn.

5_ : raw savmre flow reaches the plant oite W gravity thred

5 aw 15-inch mair sewer, and is lmredistely passed through s
- iwolwing -barks®, rguipped with slota and witting devises lor redued
.1 "the size of l"l ‘olida befors flowing inte “he wet wali. The e

- % flow is autom.tiselly pumped from ths wet wull through a coumos f

b '-1 ' 1ime to & priuary settliing tark, designed ta (a) erllect and of

: _trate all tho sottleable sclifs %o a coentral point, roady for

',,"Z:_ o Tend {b) produce a setiled cewmge containing not over 40 to 45
. of (suspended) putresalblc selids and 60K of the: Hu-uhwhl.l
!'-: Y _!m_ “thHat mﬂ'ﬁmﬂ in the eripinal raw sewn-o.

g_ i 5..- = The settled SOWRL0 feflucrt) firm the prd mary tank o

F‘ oo Uradially along the peripheral top of the +tanlk, “J:L"] 1: collected

L ’_ﬂ_‘.%_;ﬂruqh s trough and pips lines to the center ~. +le [ilter bedl
= where by meaus of « revclving disbributor the sotdicd s. i1
o R wead cvor the surface of vhe filte: bed medis !

o T B stonede Tho LimesTen: primori’ y“u‘mﬁltmdh
i} sical e *‘_',,' istle. of the scwaye sollda tarough bie
sl from o staty of oolioidal suspeusion of am
o0 & atate whera, il the filter effluent is |
the putroseible solids will actually

o clear stable supermatant liguid,
aw . tn be disgharged irto the natural w
o the generel opinion, a trickling filter ¢
ulidi. but rather serves to foster .
-ohmate istlcs of the finely u&mu
‘#oktlod sewnge, after trickli agh ¢l
‘are changed as described nbove. Underlylng the *
:) u,....n- *-tﬂhl: of open tiles and channels,
_ 1 8 for qu].hctin,g the effluent.

R ﬁ;ﬁ.ﬂi‘ﬁﬂ: l‘u.u-:-tl.nnl similarly to the priarr hﬂ i"!: o
he mtu newly foimel :ﬂtln’hl& solids sloughing u‘ﬂ

»

?# i 1]




: | filter rock. The clear effluent from the final settling tank 4g
© i finally given a dose of chlorine, moting as a sterilizing agent, apiies
.« ' 'allowed to remain in contast for 15 to 20 minutes to reduce the =5
f . bdoterial count of the plant efflusnt before discharging it th 3
. 'the ocutfall sewsr in the open diteh and Heddy run, and thence
©' tinto the East Fork of Thite River.

.41 7 The sewage sclids collocted in the primary and final tanks .
. are pumped to the digestion tank, unhsated but equipped for gas i
' !lection as a means of uortrnllin; the dissemination of odors. 1
_digested sludpe is run onto open sludge drying beds of fine se
“apd gravel, underlald with a :ullw:ti:tg; system of open field dral:

% The dried sludge, a low grade fertilizer, is removed by truck op
= .| | wheelbarrow iud used for fill and top soil for fino grading.

| Dea Date -~ The pertinent basie deaign factors; rated capaocd

739 Fariour unite of the plant; major functions of the p
lil'l: speoinl Lew.ge equipment, as takon from the final
-.u ‘bailt, ara az Tollows:=

(1) Comnected Loed -

opulrtion (present) 4132
. Populetirn Factor 1.5
3 Total for Design 6200 .-
= " {2) Semge Volume {5200 connected) -
i Average 24 hour wolume:- (65 gapaa)
" e Domestic (50 g.p.c.) «310
ertad o W Hospital (additional) 020
g b o Infiltration allowance 0850
R iiso. Items, Drains, eto. 0.20
i‘(‘“ﬂ—w u..l.ﬁ"ﬂ
(3) Bates of Flow (6200 ummn:*bld}- 5
Y5 Four rate 2.58 M.G.0 L.,_
4 hour rate (Maxirm 0.76 E.0.0. "=
4 Lour =cte (Minimum) 0.16 M.0.Ds L0
Bxtrome Fsak (3.5 x Av. Volume) 1.40 H.GD. 5

%ﬁ-& (8200 connected) -
Solids (0.27 1b/eap) 1870 :u

. Total Biochemical Oxygen Demand (0,20 m"up
¥l 'Lppuu to ﬂrm Bed r.u.u 1b/eap) 750 lbe

{ = - E-E m 'E' .‘. - - -

; No. 2 - (SHP) & 400 gepele
- mt lﬂ. -I: '-m E} ' - m E'P.‘i;r"' 5
_Unit ¥o: 3 (overating with gas enpgine) 900 gopime

© Total 3 wnits operating together 1250° gop
e : o :



= _" ]
E][ﬂ Treatment Frovided -
& swage - 5C% removal ﬂf wapindﬂ. matter-
88 to S0% bipe-chemiecal oxygen
] demand (B.0.D.), and 98% basteria
t through sterilizatiom. B
{hz Disposal of grease and soum - - = = By digestien e

u S Ed
s

(o) Disposal of raw sludge and huwme - By digestion - -
(@) Disposal of supsrmatent from digester - - By re®
to primary tank or on llﬂli

] e e e ..'.-_'-_.-..qm:..-.:...;.-
. - " 4 N

drying beds.
(e, Disposal o gas (digestion tank) - By burning H""‘j-ﬂrif
3 mste for odor omt=el.
(=, Misposar of Aigested sluvdge - = - Drying bedeg = =

removal by h'lﬁ

and used for fil
B (g) Maprsal of plant efflimnent - After chlorination, £
Fo outfall sewer to '--.
and Heddy Run and &
East Fork of ‘H‘n}.ﬂ

j {"I"]- Iur“n 5 Facilities -

£ v clauned bar soreen,

Comments: The bar screcn is to serve as a standby ..

t E]ur OPLRITER - = = = = = = = = = = = = = =1A*

i Chans’ width = = = = = - - ==== 2Tf"
Dopth of floW = = = = « = = = = = === = 15 inches af
& 1aned. §
3 Aarle ol bar soreen 30 .

.[ : huﬂ:mﬂ

i = unit for mechanical unit, and to take
L ilow over 1.0 U.G.D., il necesscry.
-J...uﬂ'( 1- Gmmn' Unit (scresning snd sutting untt r e

8ire - = = = = 10A (Chicago Fump Company)
Capasity - - = Oub H.G.D. at 3" loss

0.7 H.G.D. at 9" loss

1,1 M.G.D. at 15" losas Tk
Comtiol -~ - = Motor manually controlled 'bln'wth :ﬂll

button station at screen ohammals 5

'm tation (Single Unit)- 5
T hhr!”,—‘--liiﬁirﬂul"w m‘“‘i‘“ﬂﬁﬂm I

'

=
i
iy

i o ]
e

of
;j ovartlon. i
E-:-_- m---wrutdmurhymmmm
1 depth. - B
8 Equipment Type - Clarifier Mechanism - (Dorr Cos)
_‘I:"'".i ht’.]‘ - = = = - :
18- At n..u of flow Detontion  Settling Rate  °
E: _',| .ﬂ. Pﬂriﬂ R‘.th - iﬂ.l‘ .‘ l!ﬂ& ._}_-r
¥ = U.40(ive,an'ly)  %.18 ﬂz
2 0.66(16 w:.utﬂ 2.18 g20 2
{3 0.75(4 hr.mar.) 1,70 B ]
! 1.40{ Pealk? 92 16640

L '.:.5'. e _;".‘.

T



Seum Removal = Automatically akimmed, collectedl, and Cischarged.

Sludee Remowel = [mchanioally colleoted and concentrated, buk
marually removed by gravity.

Drainage = = = = By gravity to maln sewer.

(9) Trickling Filter Bed (Single Unit)

Gz = = = = = = =m =@ 5 = === ow-o=om 120 Foot Diamater

ATEA = = = = = = = = = = = = = == = 0.28 Acras

Depth of Modia = = = = = = =« = = = = & foet (avernge)

Hodia 5620 = =« = = = = = = = =« = == 2" to 3" for top 5 rt.

Distribution = = = = = = = = = = = = 4 Arm Unit No. 120
{American Well Works Co.)

Inderdraing = = = =@ = = = = = = = = Armore Filter Block

Bates of Application=
Hinimume===250 g.p.m. (using Pumping Unit §1)
Average ---400 g.p.m. (using Pumping Unit 42)
Maximome-=- 1200 g.p.m.(using Pumping Units £1, #2 & #E]
Application=-Intermittently with ocperation of

TAW SOWAESe pumps.

T

i 1

Rated Capaocity of Unit -
. By ﬂ_u-iu.u - m e = e e Emmmem==--=m- M.G.D./hore
At average flow (040 megede) = = = = = = = 1.54
.ht lﬁ hl‘; flﬂﬂ' {DIEE' Eqﬂ;ﬂp} ------ - 2;23
At & hr. flow (0.75 mugeds) = = = = = = = 3.08
At Max., Peak Bate = = = = = = = = - = o = - 5.04

By Organiec Loadin
At 605 of B.0.D, %0.12 1bs. per oapita)

' applied to filter = = = = = = = = = = = = = 750 pounds
Rate of arplication, total = = = = = = = 480 1bs./acre foot
'l'."l:'l-i": --------- ':LE 1]}5 -.FIBI' -ﬂ“'}ﬂ-

of filter media
By population Loading
For 4132 (presont comnmected) = = = = « - = 2640 per Acre I‘nn‘b
For 6200 (design) = = = = = = = = = = == - 4000 n

(10) Final Sedimentation (Single Unit) - -
Tpe == - = = = eirecular tank, central feed and peripheral
Dimensions = = = 35 feet diamoter by 7 feet wide water depth
Equipment - Type-Clarifier lochanism (Dorr Co.)

Rating = = =
At Bate of Flow Detention Settling Rate
M.G.D. risd - Hr. E'E'"'E‘ﬂ'rt*
ﬁlﬁ. I-ﬂ-"t EEI}I‘} = Eim ] 4
0.66 (Av, 156 hr.) 2.18 580
0.76 (Vax. 4 hr.) 1.82 790
1,40 (Foak) 0.87 1470

Sludge Removal = Mechanically collected and concentrated but manue
ally removed by pumping.
Drainage = = = - By pumping.

Tl



| *1{11} Chlorine contact tank (Single Unit) - i ..

: “Blige - - - - —T.-{:Llnﬁulnr, 4'120" wide x i7'-8" 1-:;_, Ey

.x 5'-6" side water depth. ;

Flow direction-Horizontal, around baffles

Rating - = = = Detention Ptri.r.-d of 24 minutes at nn‘l
"plant capadity of 0.4 ¥.G.D.

- (12) T stion (Single Unit) - -
; “J'S’&I'-'-'---mfuwdumhr:znirmnuuw gk
; depth, and 253 feet total water depths
#3. 'Type = = = = = Cirgular, with hopper shaped bottom .
=2 Bquipment - - Floating Cover (Facific Flush Tank f:u.}
F : Capacity - - - Total Volume of 28,000 cu.ft. or 4§ o
e 5 per capita for 6200 cormpoteds

Gas collection-2" line to waste burner for odor .

enly. YNo utilization of gas included

" plans . £
B4 Heating Facllities - Yome, no colls provided for.p
- or future heating.

; ‘tu} beds (4 units) -
: ill---a-ﬂﬂﬁ-ﬂdﬂi?ﬂﬁ.lﬂﬂ;f e
:' Tﬁﬁll -LrE‘- - - Ezm Hq- f‘l.'u, -ﬂ aq_l rt'l m ﬂﬂ]ﬂ.tﬂi ’
= Applisation - Vet sludge by pravity directly ombe hlln
= Removal - - - By shovel and fork, direetly imto :
- barrow or truck run onto beds. :
i : Depth of Filter Modin - -12 to 16" of graded sand axd ® T
o7 W Underdrains - - 8-inch vitrified olay pipes with open | r."1 ¥

{11-} Comnest channels

sewers, force mains -t.u. ' ,'

,_Jiﬂ Pofuts £of dpslioation of Chlitine (sterilization and odor contral)
! .nm“ -—1_"__1” _ .-: F: l._ ®
oy tb At outlet of primary tank. - i

: (o) At entrarce to contaot tanl. Ao
. 1(18) Iu.lrmmrmt of Sewage Flow 2
bl . - Hekhod = = = = = V-noteh Welr at Outlet channel of =
<t : contact tank with ﬂnat recording luﬂ
i : om deir.

; Sige = - - = - - 2'=0" wide by 1'-0" in :hpth

hi m.l‘t’ - 11“ H!GIDI - l

m“iﬂ Hﬂﬂ:sﬂ -ﬂllﬁ 'bﬂ 1.8 'L'E-nr 3 -.-..

Becords - = - - -By float operation, olestrisally trams= .
mitted to indicater, recorder and toks: ‘3'“ :
ing dovlice looated .‘-n of fioe room. :

" - b E Y

£ ﬂ'l'_l Bypasses (for plant operation and emorgencies) P

:
]
-.} le In oase of complote pomer and standby failure for the
e . raw sewa;e pumping units, use 10-inch walved overflow
1 wot woll to main outfall gsewor. Sowaze can be ohle

T B L

I T2
1



ag it flews throush +he wet woll.

2. If nocossaryto bjepass primary tenk, fib4l tank can be
used as primary, by using 6-inch cast irom by-pass lino
of thae sewage force main.

3. If nocessary to by-pass [ilter bed, use S-inch valved
grorflow in 15-inch influent line tn distributor at
centor of filter.

4, I nocessary fobywpass final tank, useHlywpasz gote in
firal tank inlet box.

6. If necessary tobypass contact tank, use 18 inch chanmel
elong mest side of contact tank

6. If nocessary to meintain an inorease rate of sownge flow
throogh the plant at night, use 5-inch bypass from inlet
channel to contact tank through main sewer mnd wet nll. :

7« If necessary tobysmas the pumping of raw sludge to the

digester, use G-inch discharge line from pumps to sludge
beds. .

(18) Drainage facilities '
Enr Mot lell = = = = = By bulkheading incoming sewer &uring
low flows only.

For Pump Pit = = = = = Sump pump, discharging into wet
wall or sewer.
- Primary Tank = - - = = B-ineh drain to main sewer.
Final Tank = = = = = = Through 6=-inch sludge line to

pump, and thence to alwdge digester
and sludge drying beds. :
Conmtact Tank = = = = = 4-inch valved drain linc t: wot well. e
Charmals = = = = = = = Drainage provided far all I:.'Iﬁ.'ﬂ.'ﬂ.ll! P
wher not in use.
Digester - = = = = = = To main sewer, and also to beds
through Ilud,g:ﬂ Pumps
Flart Crounds = - - - Surface drainage system to outfall
sewer.

(19) Housing Fncllities -
fce Control (P-0-C) Building

First Floor for laboratory, Chlorine Room, Tollet
and cffice.

Basement for Smgu Fumping Units, Hsating Plant, Raw
Eludgu tumping Unit, Eleotric
Controls, Float Switnh Gas
Engine Htu.ndb;r, ond Coal Storage.

Sludge Comtrol Iouse for sludge control walves and piping,
flame trap (wnste gas) and
drip trap.
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{20} Comtrol Laboratury -

"{,}Q (21) Remarks on Provisions for Futurs Expansion

:  and sewage treatment plant os deaigned and constructed may br capd
‘of handlirt loads in excess of the 6200 commected populatiom dﬂi

=
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M unit from 250 g.p.m. to 400 g.psmg and

et 33%. No othor ohanges would beo meoossa~y in thr

:ﬁln inorense of 20 to 25§ in the desipgn flows with little loss 1&

*l--.hut od in the contact tank, Lut will stiil remsin over yd
+of 15 minutes. Increased contact timo can ba secured thr Hd. 'F‘"
S tiem of the outfall sewor ts constructud. 'r'f'L-"'

“Equipmenl and chemiowls furnished <o run following standa
tretn:

{a)} Bettlanble aclida

{b} Suspended solids, total, volatile and fixed
fll Bio-chemical oxygen demand (B.0.D.)

(d) Dissolved oxygen (D.0.)

() Stability (methylene blua)

(r} Hydrogen-iom (PH)

(g) Residual chlorine

In view of the tight sewer construction of the saniteyy m_ :

i ;'lﬂt-nn and the unusual low ground water infiltration secured; annll.JI 5o
' L in view of the feasibility of controlled water supply of a cantopment “=
‘area at o means of maintaining within the limits of design, bothokhe

g

mater supply and sewage flow, it is estimated that tho sewer

to the extent of 20 to 257, by making certain small scale additioce
and changes. Important items for future expansion of this p:nmi_
'which should bo given careful consideration before undertaking lll#
seale construclion expendituros are:

L Ipcriasing the sewage pumping capacity by
(a) Changing impellors of pumping unit No. 1 ta the “
of No. 2. This will inerease the capacity of lh

{b) Changing impellers and motor capacities of pum
mits Ho.2 and Ho. 3 to the extent of Jppr-uim

sludze pumping units.

2. The prisary settling task. os construcied is vopablo &

h..nd:m; an incremse of 20 to 25% in the deaign flow with ntm

_dl'#p in effiocicney a3 momsured by the romoval of the settleable =

. sclids. The increased loss of head from primary tank through &

mu-hin: distributor ot peak rate will requlre raising primary we
two to three inches for efficient operation of the primary Hn:k,

3 The final settling tank as conatructed is capable of.
‘gedimentation effisiency.

4y An increase of 25% in the design flows w11l roduse th.

o
i 5+ Appreciable increases in sapacity of the trickling
‘bed as designed cammot be meds eccnomicaliy: Low.ver, the de

T4
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*ha hrl and revolvring disir'butor contemplated expe 1siom ﬂf i
‘? it by the cdditiom of o hiph dlgelity - low head purping unit £
2 &ha purpose Jf reciroalatien of, filkor offluert at » coustent . =
o rate Shrough the fulter ced. “Hi4 will be hoth an sconcmical as NS
‘ "well 13 an afficient method of inéreasing the rated capacity of 'HH' Bl -
filter. in ‘morease in the total design population and total hiﬂ.'.!iac .
chemioel ~xy-en demand loadings of from 30 toe S0 of the present £
design may bu expected depending on the applied B.C.D. loadings em
the fiiter, Thoe distributor has & maximum rated ua.plnity' of 1200 .
g.pms (1,75 EuhDe.) =

-t Smill inoreases in effiocliency and/or population loading ¢
§  %he Tilter unit can bo effected by the addition of 2 to 4 ines
. of orushed granite stome, 1-1/2 inch size, to the top of the be
Buffioien’ ciearamncze has beon allowed in the design for {hic wddi
sl depth of stoue. This grarite stome topping is also. desirehle dn
‘ghe svent that tl> limastdme - appeers to becomo unduly frastured by
%he winter svacher eonditions. e,

— oy e

« Tha sludge digﬁab&r‘ls constructed has a capaoity of d=i 2

1o feet por capita. This appears very ample without the wil

on of the sowage gas for mintaining the optimum tomperaturs fo
mm rats of digestion of the wolatile sclids. This unit of

_ stion capacity may be reduced to 3-1/2 cubic feet per ocapita
 or less should heating coils and gas wtilization plant be ad

 future. The increase in capaolty of the unit may then bLe up

over 30 poroont or provide digestion sapacity for s cunnected

" B4000 people or more.

. 7: Increase ir tho capacity of sludge drying befs ca: be
‘mades by extending the prosent beds to the east. Trovisiens for this
: ion has boon made in the layout of the oomectirg lincs. One =
tional bed will inoroase the capasity of the teds 250 m i
n drying beds for 7,800 population.

—~
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A 2F 8. All forca malnus, channels and main conmecting and ou

_‘E are amply desizned to handle a maxi=um flow of 1.75 M.G Da
:.if" m ;i?m- &

e Divicion (9=3) - = - - - Sanite~r Sewsr Syctem
: Division (3-34) - = = . Zemape Traatewmb Tlart
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The part.‘ nazt datr ave Jatas of the nnnz‘l;rur.“m rericd of the ll'-qﬁ’_.
divislonz of the work from tho commencoment of offiece studles to the '
firal completion and trarsfer to the Post Commander, are as follows:

Division No. (B=3) (B-34) :
Dosigmation _______ Samitary Sewers __Sewsge Treatment Plart

Contract Humbor TioSeng=-G282 SE%eng=-6345 :
Prime Contractor Wal. Hailey Co. Buesching Bros. |

Hiashville, Tenn. Construction Co. ;
Ft, Tiaymo, Ind.
Sub-contractor - Industrial Fipiug &
] Engineering Co.
Ft-i- ml Ilm"

Offiea "Tork Started May 19, 1942 May 12, 1942
Preliminary Report Filed June 6, 1942 June g§,1942
Report Reviewed & Returned June 14, 1942 June 14, 1942
Flans & Specsa. Completed June 30,1942 July 7, 1942
Bids Opened at District Offiece July 9, 1942 July 25,7942
Lottey of Avard Issuod July 9, 1942 July 25,1942
Receipt of !'otice to Proceed July 10,1942 July 25, 1942
Congtruction Started July 16, 1842 Avp. 3, 1542
Original Scheduled Completion Sept. £, 1942 Oot. 16, 1942
Aotual Construction Commletad Cet. 16, 1942 Feb. 12, 1943
Transfer to Aroa ILngineer Oot. 21, 1942 Feb. 8, 104F
Transfer to Poat Command Feb, 12, 1943 Feb. 12, 1943

Banitary Sewers = Contract 7559 -EEEI_E
By 7. L. Failey Compary, Contractor -

laterial - The major items of material zelooted within the limita of
tho spe upu:iriuati-tmn ineluded witrified slay pipe for sewers: cast iruc
pipe for diteh erossings; hot poured bituminouz compound and ocalum for
sewer joints; brick for manhole walls; precast roinforced frames and
covers {or manholes; conerete for encascoents and orndles; and crushed
stone for sewer foundations whore required. Im genoral, all materi-
als used were found well within the limits of the specifications,
with the exception of the physical requirerments for straightness and
plumbness of the vitrified clay pipe.

VWorkmanship - In wview of the unusually difficult subsurface conditions
encountered, the inexperience of the skilled and unsldilled labor
availabls, and the lack of axperienced supervising persomnnel om the
part of thes contractor, continuous wigilant inspection amd engineer-
ing construction assistance were maintained to insure good worloman-
ghip on the sewors. The worlmanship on the comz%ruction as measured
by the results of the sround water infiltration and physizal tests
ware obovo AVErags .

A briof statemont on thoe final sewer insvection and ground water

infiltration tosts of the completed sowor eystom substartiates the
above statement on ﬂnrhnun:hip -

7




1. All reyera weve found 4n suostantial compiiies wiSh inal
tests for alignment of sewers made during Ost. 2-20, 1942,

2. All sssiions of sewers tested for irfiltrotion (final)
woera found to be well within the limits specified. The
final test made on Qet. 20, 1942 by measuring the volume
of ground water flow of the entire sewer system in the
wot well at the sewage treatment plant, over a 10=hour
period indicated an infiltration rate of 6.37 g.p.m., or
1800 gals. per 24 hours por mile pf sewer. (Note:
Limits apecified were 4,000 gals hours/mile for B-inech
gewarz, and 8,000 gals/24 hours/mile per 10-inch, 12-inch
and 15 inch sewers,)

Construction Progress - The original construction program of the
sanitary sewer system (Contract W55Seng-6282) covered a sixty day
period, ending September 9, 1942, and was excoeded by thirty-seven
calendar days: twelvre days of this over-run however, were approved
to gover tie pdditional sewer work owver’ the original schedule off =
quantitisg. =

The princi=al factors requiring additional time to the original
sonstrestion sahsdule werae

{a) The Jask of irmediate availability of well point systems.
Initial orders and svbsequoent orders covering some three thousand
fest of mell points, pumping equipment, eteo., required thirty days
or more before deliveries wore made. Higher priority rating than
Ah=4 could not improve delivery.

(b) The unusually high ground wator levels encountered alomg
the main sewer locations due to the excessive rains of llay and June
1542, and lack of surface dralnage. Steps to assist this contractor
were immedintely taken by the comstruction of both permanent and
temporary ditches.

{a) The inndequate timing for deliveries of witrified nipe snm=
plying with raouiremsnts. The controctor failed to provide an cde-
gquate stoc: pile of all sizes of pipe, being supplied by a single
manufastursr, and conseguently at the pealk of construction, it was
necessary tc calli on many manufacturers for witrified pipe, all of
whom were f£illing orders as fast as the pipes were removed from the
kilns .

(d) The inadequate planmning or enticipating requirements as to
special construction equipment, trenching machines, constructiom sup-
plies, ete. Delays in construction progress were ozporienced due to
failure to have compressor unit, air hammers, diaphregm pumps, suctlem
hose, eto., delivered on the job whun Zirst needed. Hours of idle
machinery dus t¢ repairs were wnusually larga.

{e) The inexparisncs in sower eomskrvition on the port of key
men of the contraster wads 1% diffieult to 2ope wilth the subsurface
conditions encowntered. The Distriet Uffice arranged for special
assistango to the contractor by placing ea the job jor several weeks
an engincer especially exumericnced im Ghis type of zewer. constructiom
and sewer organizationn.

T7



Changes - The origirali cortrrct was arranged on a un.t prise b“n : :
. Docause it wns anticpated thut {a) changas in lecatior of the &

| ganitery sowers wro oxpested; (b) adjustinents in elewnticns of & =
{ifinished grads and zewsr lines would be required to awvoid -n-mﬂintn-ﬁ
with water mains and storm sewers; and (c) additional sewors and
house comnections to service some 248 buildings were ocontsmplated.
Such changer were most readily made under the unit price comtract.

The prineival changes in the original contract were:- ' fj
1. The use of cast iron pipe in place of vitrified E
pipe for the sanitary sewer lines where they crossed ]
new dralnage ditohes above their flow lines. el
2. The increase in the original footage of the i
sewers and house conneotions from s total of 37,000 :';
lineal feet to 40,000 lineal fest, an increase of : '-|
o3 to provide senitary drairage to some 30 addi- o

sional bulldings.
S+ Uhe increase in the amount of sheeting ordersd s
left in ploce, gravel for sewer foundations, and uﬁ’

/ sonarete for eradle and encasement of sewers,. -

Construction Operations.- Construction operaticms were carried om :
under directiosn 3 3 single resident superintendent and a reproseni-
ative of the T. L. Hailey Company, who visited the work during tha
gonstruction prriod. Skilled worlmen and Toremsn axporisnced %o .
‘the urfavorable svbaurface conditions encountered, were not 5_mu-d.1- :
‘ately awailable; but, with the enginecering H#il'ﬁﬂ.ﬂm given end S
sxperience gained during the first two months of operation, o well ™
rounded orgenization with sufficient experiencel assistant uu‘plriu- b
. tendente, foreomen, and pipe layers were present to complove the nmb s
tract at a very satisfactory rate of progresa, =

: ..r’I Eacords, indicate that payrolls, invoices for myiorials, clais 1
‘for ﬂnm.gu:: ani equipmont rentals were paid promptly.

. OGuarantoes - Under the terms of the contract general guaranteas

are providad in the performance bond against defective mterials o
workmenship in the scwer system for a period of omo year after
final acceptance, or to Oetober 21, 19-}5, Tritten notice to the
'-'~Imt-r“tur iz rejuired in such event.

tment Flant. Contract 1559 -'EHE
au I'ﬂln- Con Eruc‘E_u-n

gﬁhriﬂu = The mmjor itwms of materials sslectued within the .'li.ll.Hi

--rﬂ E speoifications ingludad v.trified clay pipe for severs and'

- drains; witrified clay pipe with slip-ael) ditumiams joirts amd - :
:ﬂmlll in conerete for the larger prezsure linas; cast iron pipe . 8
with lead joints for the small foree main: aud 3luige 1lines; Hll'- _k.,c.“
‘foroed comerote for all substruciurcs) wond vonstraction for supsr=-
‘skructures, railings, sowrs, gates, 2ie.; locas lireatone for m
nl.!l:n; filtur mading and procast plain consreto products far at-pl. ¢J?!“-"
= .mlls, oto. i

T
1 =
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i

t.inun as to moterials, worlmanship, Puneotions, ond genrantess.

_d'_.f The tightness of conorete tank structure s measured by Ses

1’
i'

conditions. Mulching of the slopes and berms wns substituted im -

i i e e ff i e Bf L

of 20 feet below the surface and in 16 foot of ground water are
. amples of exoollent worlmanship in the nir.ih.g and placing of o

All materinls fo. conoretes were within the limi‘s apeclifd
and tests on flexural strength of beams and compreasive strongth
of syliniers excecded the minimum requirements. (For sumsry-of
tests on agrregates, cement and concrete, see Sootion 19 - Haterialds s

Inspection & Field Laberatory). *
Equipment - Sewage equipment items included the following:
Ho. Item of Equipment Hanufagturer
T Comminutor 'ﬁni% Chicagoe Fump Company
Sewmge Pumping Units American Tell Torks
Frimiry Tank Clarifier The Dorr C
Hevolving Distributor American ‘Tell Torks
Final Tank Clarifier The Dorr Company
Chlorinator Unit Wallace & Tiernan
Set of Laboratory ?umituru WalloKimball Coe
Laboratory Equiprment, Apparatwer Eauffran-Lattimer Co.
Sewnge Flow Meter The Bailey Meter Co.
Sump Pumping Unit Chicage Pump Company -
| Water Seal Pumping Unit Chicago Pump Company
Plmger Type Sludge Pump Chicago Pump Company
Sepu=peller Type Eludg- Punp Chicago Pump Company -

All equipment selected by contrastor conforms to specifioca= ::__“‘

" Workmanship - Continuous inspection and engineering cesistance
wers maintained to insure good worlmanship for all tanks and sube
structures. All comorste was batched at the Seymour plant of the
; Birmaide Sond and Gravel Compony and transported to the plant II'I‘l :-‘-h:
in transit mixers. : ;

=

and in portioular the tightness of pump pit comstructed to a ¢

The precast eoncréte work for nttnul nll-l.tﬂplmlhﬂ}
. arownd the plant site have sottled. This was unavoidable as it was
necessary to expedite the ocutaide work before full settlements of
- the filla arownd the tank structures could be assured. This Iwk.

© repaired during oporation; however, it is adviscble to delay such
. pairs until the sumser of 1943.

First olass workmanship on the fine groding arowmd the ”
. structures and site was mot secured in view of the unfavorable

. placs of seading. It is desiroble that additional fine ;_ru.di.nt_# i
' the ontire plant site be undertaken in the errly apri.ng. prope ]
tn ssoding-and landsecaping of the site.



| Conatraction Fragrass -

' The original <unatruction schedule of the sewnge treatment a...L ;
. plant {r,:qmruct 'Eﬁﬂaug-ﬁﬁ-l-ﬁ} oovered on eighty-daoy pericd; -umhq-h -
* Dotober 16, 1942, and wna exceeded by 119 calemdar daye; 15 days
i of this over-run were approved to cover the delay in starting duve
" %0 the relocation of the sewage treatment plant site and other ;]u-.t
tifiable items.
The rate of construction progress is indlionted by the ME
of completion based on the partial estimates prepared semi-monthly: &

Dote of Fartial Estimnte Parcent l'.:nm_g_latu Reomaris :
Hugust 31, 1542 10 o
September 15, 1042 20.1 n
~ Beptember 30, 1942 28.8 ok
. Ogtober 15, 1942 45.5
Ootober 31, 1942 . B8.5 Approximate cop
date of completion
Hovember 15, 1942 BGe5 First equipment It
in place ,
. Docember 15, 1542 88.0
December 31, 1542 5040 :
- January 15, 1543 97.0 o
February 1,1543 99.5 Exoept for & squip _'

items awniting ¢ __
Exeluding oleven sewnge equipment items, all of which mu

layed in dolivery beymd original shceduled and rescheduled -data

. the banlance of the contract should have been 80.8% completed” o
October 51, 1942, or 14.3% behind schedule for the following mjman
reasons

2

1. Delay in completing 21 day sodium sulphate tests on 1 L

quarries for filter stones to secure satisfoctory filtor media in
oompliance with spocifications.
. 2. Dalay in delivery of smll cast iron pipe, fittings, l;iui

ials, oheck valves and valves as originally scheduled. -
5. Desire on part of sontractor to avoid a period of idlenocs

betwesn complotion of major construction items and original deli
dates of oquipment; honce, umtrnaw opernted with a smoller org
gation.
4. No work on Sundays; loss of 10 calender working days. hr
Nevember 15, 1542, the contractor had all -unmtruutim items ond %
equipment i toms nmp‘.l.u-h-d., representing 86.5% compleiiom; the
(| ing 13,5% covered the equipment items, hac™filling, fine zrad
v eleanup, and testing. The pericd of f—.-m nwrﬂmr 15 1943 to
© 15, 1942 was devoted principally vo srectisn of soware cquim
other miscellansous items; and, from Jamcary 15, 194% %0 Fobruary 1,
1643, to adjustments and tosting of t.-quil:mr't rewcira, hasifillimps
grading and final chenk-np. As of Fabrucry 12, 1043, hud,;- o
No. 2 and the flow meter have not boem dclh-a-nﬁ.
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Changes - The origiral a.u'**.-.--\nl:. for She mewnge plut wrs arranged :!:
lor w lump sum porice, irasmuch ar compiete detailed plana coull bes ot

{ ppaperec, ond fev changes weis c¢xpectad. "The princlpel chunges

™A

-;g g
1. The relocition of the site in order to contlinue cperation -ﬁ

of the existing Seymour Alir Field on which the plant 1’ 4
site was originclly located. -
Z. Extension of the butfall sewer due to the plant rele- A
cation. 3

3. Deduetion of $1635.00 to cover cost of equipment items ok ’
delated from cmtrook. e

F The above changes and other minor changes represent a redust= =
ion of 0.5% of the original eomtract price, :

. Quarantees- Under the terms of the comtract, genmeral guarantess are
. Eﬂa d in the performance bond oagoinst defective materinls, work- =
-u:ll'd.p: also, mechanical guarantees of all items of oquipment incors '
poratel into the plant. The pariod of guarantee extends over w 'if
period of cne year after finnl acceptance, or to February 12, e
Individual letters of mechanical guarantes from manufacturers amd
venders have been received and properly filed. ritten notlce to '/ 3t '-
the contractor and manufpoturer of equipment is required for roplooe= i
ments in defective mechaniocal parts, mmterials and worlmanship. -'.:?

Contractor's Organigation - The Buesching Erothers Conatruction C
‘any of Ft. Vayne, Indiarn is o partnership of four brothers, arrange
eod whare each of three brothers is ploced in direet field nlmr;t i *4
of a project under construction, and the fourth nuﬁurﬂwa all arnw ;.E
work for the projects from the home offise. At Seymour, Werner
Buesching wns in full charge of the organization, moting alsc as *
field lng:mnr and superintendent. The method of operation hod ad- =

vantages in expediting materinl orders and decisions on ccnstruction 53

~=rproblems; however, cconomic interests and the profit motive on the =
part of the mr-umriuhrﬂmt tende” to retard comstructiom pro- |
gress. Overhsad costs vere kept at o minimm, Ji

“'!“‘

n

The Industrial Piping and Engincering Compary of Ft. Tlayme, :
ws suboontractor on the piping, heating and plusbing work, e =
‘bas an enviable rocord in this type of work. Sufficzient skilled
worlown were cvailable as the pipe, valves and equipment itoms were
delivered at the site. : "‘:-

Practically all major conatruction equipment such as excavaking
mchinery, bulldozors, well poirt aystem, trucis,  wms, oto., were acl,
ssoured on a rental basis. Concrete. b:-’r'g_ ready misxed . and ﬂuliﬂrﬂ‘

%o the site, concrote mixing wichinery wug :ct reccsscry.

The wvolume of laber, bYoth ckillad »rd cormon was maintained :.t=~
o =inimom, but at anefficlent -daac. g
Bussching Erothers Lomatrueticn Couranr .7 « sarll, officient ;.E
‘and resourceful oerganization, -well qu&lu :uil to hardl: 1’r1*runﬂm n#:-f

"ﬂ.—'\-
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Mctl of sewnge treatment works, wnter plants, and other s =

Ml Approval -

A written approval under date of July 14, 1942 by the M
Health Oommissiomer of the State of Indiana was seoured on the

+ and speoifioations and design data for the sanitary sewer ql"h-;,
~and for the sewa-e 'I;ﬂu'l:-nt plant.
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SECTION 13
ELEQTRIC LIGHT AND FOMER FACILITIES

GBNERAL
The electric light and power requirements for all buildings are =
provided by an cverhead primary and seccndary distribution system,
fed through a substation that steps dom from 335,000 volts, 3 phase,
80 eyocles to 7,200 velts, 3 phase, €0 cycle. Exhibit 3=F indisates =
the looation of the incoming feeder line, the sube on, the three
‘distribation fesders, the transformer stations, seoondaries, and
- location of buildings. More detailed information on the distri= = =
. bution systems such as wire siszes, transformer sizes, looation ﬂ.,h_.
' building services, eto., ars shown on record drewings STES-AE-1ER
to 14ER, dated December 17, 1942. In addition, the constructidl {'-'
drawings have been revised to show construdtion details of 2
eonstructed (Drawings. Nos. STES-AE=2E to 140 inclusive and 168, 80
‘apnd 23 t6 B6E inolusive). The interior wiring drawings £z the
*"-h- pudldings have been revised to show construction details of
" work as eonstructed (Drawings Nos. STES-AE-98E to 102E inclusive.
104 to 1128 inclusive, 114B to 142E inclusive, 144E to 1498 inel)
.--un and 151E to 152E inelusive).

Coples of abowve record and construetion drewings, mope agd
. spegifications were delivered to the Fost Engineer with tlu 2 2ia!
 trensfer of n-huﬂin. Form No, 2004, dated December 10, Hh.

The mlhlu-ﬂ systom and interior wiring has beon
-u-i—# conftruoted in general conformity with the prelimirary report: 8
£ s dated Jume 11, 1942, presented to the U, 5. 'ﬂllﬁ'lﬁ*'
Office at 7ille, and vevised to inoluds oorrecticre end '
~ from that offico and the office of the Division Engineer, Cime

- Obio, wherever possible,

"\I. S
and BII' Cons ions - With the limited infor- - =
rejuirements were nthﬁed'
”MW prnﬂnd for » 6O incroase far future load requires
'memts, The load locations wers fixed by a teatative camp layouty
- and sites and locations of substation and distribution lines wes
| immediately determined. By diroetive OCE-Ciroular Lotter 1508,
*HMM“'MﬂD.lIﬂtpnrlqwlfoﬂ'ﬂﬂ !
men's quarters; 0.8 watt per square foot for off'icers' quarters, .
| mess halls, sdministration bulldings, post exchanges, post offioe
S ebos; and 1.0 watt per sguare foot for recrostional rooms with -t
w-hlbﬂuim such as thostor and chapsls where
*tlul standards wore usod. Power loads were more diffieul
4o determine st the Imoeption of the design bocause of the
‘ties in power requirements of the equipment likely to be lﬂilﬁk-;
at the time of eonstruction. In some cases, espeoially electrie

=
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L
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' lent itself raedily to joint construction with an overhsad telsp
¢ system and to & delte-comnectod power system which would 111-'
' delta operation in emergencies and eliminate the meed for stand

| operation normelly, and with locp cperatiom when roquired in
' oles, where sections may be isolated,

- Scottsdurg, At the junctiom, where this feeder comnects wizh the _-.:ﬁi_'

. power
. are all closed in normal operation. Two of these switches ir the = =

feedor
| by the Govermment s part of the 33,000 volt feeder lire; the
axtens

886 services through 1590 KVA of transformers. The ouly umder- " R
. ground ddatribution system (4,000 lineal feot) is ror the 47 assrem
- service outlets, .

rﬂ for the two Basy Engineering duildinze whiok are fod with 120

ocoking, receipt of elestrical equipment ind.inl:bud loads to h
nn:llﬁirl‘hlr in excess of those anticipated.

The 33,000 volt feeder was fixed by the power source
and it was decided to distribute at 7,200 volts since that

transformera. Load estimates with allowance for 50% increase

. futures, called for three 500 KEVA transformers in the substation. %

' provide for ‘still further expansion, if necossary, these trans-
.. formers are prepared to readily receiwve and mount forced draft

- ventilation oquipment that would raise tho rating of esach trens-

former to 625 XVA.

L

The substation was located as near the center of 1oad a8
sible. Thwee distribution feeder circuits are mrranged for r

l‘:'hl:.r me fooder from the source of power was permitted; B
ever, the Jeeler can be fod from two independent sources of po
eompany's lines, three-pole top switches were installed amd
powsr compeny's main line can isclate either Seymour or Ssettaburz,
while the third in the cmmp feeder oan isclate the carp. T asms 0
to the ssstern boundery of the reservation was BWt‘l-ﬁH__-_:.
fon beyond the boundary continves along =ight-ol-wuy of tha -
railroad spur Inﬁ'-ll soted by the Public Servise Compury cf 3

'!h substetion foads 75,000 lineal feet of ecverhosd 1iws-

In gemerul, the suocudary system is 120/240 wnlt, siugle p
_and 240 yolt, thres .phass, ke exceptions are for the five

- wolts, simgle phaso; and 203 volts, three phuso, with four wire
" service from wye comnected iramsformer borke, In all cases, the

mmn#mhpﬂuu:}uﬁﬂpm,uﬂm_
phase and thres phase surrent uwre ocarried from a delta some
transformer the bottam wire is the wild phase. e

rmor and line capsecitids hawe been figurad on motual anticipated

Lloads us diversity factors thabt very from 508 to 90% depemding

upon the na of the loads with an average diversity factar

66%e In addition, allowauco f futurs losd expension and



Efgllﬂn nscessary for <chese fi;wﬂ, becavse of the michanisal st
| requirsments,

Floodlighting is provided for the substation, the geasolime
storape arca, the area in fromt of the hangars, and for the Ease

; ing Madnienance snd Inspeotion Building., Fenoe lighting 18
' providsd arcund the Ordnance Area and the Bamb Sight Sterags Aress =

A main series street lighting circuit provides lighting for
the main streets that serve as main entrances to the cmmo areaj
for main strects in ths hospital, reoreation, and headguartara =
areas, 3Seven additicnal multiple lights are spotted at tratezie
 rosdl intersestins. Some limited lighting for other =nnmd.n'1' S

. streets and parking sreas is cbtained from the cuteide lighie
' on buildings adjacent to them. :

lity C Jervies Coptract = Power is metered &t twe po

subst at Ordnencs Ares, A thi-d pu

'I"l.li'. Jikaly be added ":-n serve the Talnut Itrcec entrance. I

case, the meters and metering transformers are tha proporty cf the |
power company. The maln power for tho camp is being owekancd undes

' the ‘Power Company's Rate Cods 10T which ineorporatss tho fullﬂﬂu i

MAXTHIM LOAD CHARGE (momthly) k:
$1,50 por momth per Kilowatt of Billing Mux,Load in thu u.-t:i:""
- ERERGY CHARGE (In sddition to the Max. ioad Charge). et

2.26¢ per EWH for the first 3,000 EWH used in sny month
l.8¢ par EWH for the next 7,000 KWE used the saan mnnth
1.2¢ per EWH for the noxt 1&,01]4:) EWH used the same noath
1.0¢ per EWH for the next 80,000 FWH used the sew 1a’h :
OuBg por KWH for the noxt 100,000 KWH used the s:me mouth =

¥ D0.T¢ per for £ll over 200,000 EWH used the mimo routh

This reted codo, in addition, provides that whers the oudhg

‘owns the camplate substation structuro and a-ru:].:mrt, jnaluding
| switdhes and protestive squipment transformors and other apoar.tus 8
" whigh is mecossary tc¢ tare servico from the transmission liue k.
\woltage, & ocvedit of 10% of the tnnthl:r maxirun load charge wiil be
‘mede,. It also provider adjustmont of Lhe wnxirmm load used for
billing pwpoces in ascordance with messured pows: factor ard ns o

' load fmotor crodit. 3 mills per kilowstt Fowr (EWI' will be u‘mlll

‘for all energy :eed iu exeess of She produst of %0 hourr uce -3
1u.ltlp1hd by maxiowm loac of che bilidlay.
g

d&mhﬂt%im—ﬂrnﬂt “izely that any future.
expans neoess any ravision i ihe substation or.jpedms
!‘IH-' lines snd secondary lines. Irapsformevs allow for o SO8 O =
unless osonsiderable of the growth 1 conecentrated in smal
areas. Already some building loads are being deubled and trebled
‘ ﬁ“ﬂu necessitety an lucrease in transformer amd oopper size.
1‘Ilhvlpu:l.n'h if many are grouved on ihe same tt'tnl.fm, :
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} - COMSTRUCTICH DaTa

k1 % Eleotrie light and power was handled as three separatas ?—

g v s, i.0. (a) the 33,000 volt feeder line to the project; .
(b) the 7,200 volt cemp distribwtion system; snd (o) the interior

. wiring for light and power. The plans were drmwm simultaneous mns
built under separate contracts, and divided as follows:

Division (B<4) = 33,000 Volt Feader Line
Division (B=4a) - 7,200 Volt Distribution System
Division (B=4b) = Interior Eleotrical Work.

The pertinent date and dates of the construction period are as
follows: z

- Desigration Bed ) iﬂ-ﬂ}
 Tentract mumber — WoGheng-G2T1
. Prime Contrastor Shely Const. Co. A.Wood Hardin

Lexington, Ky. Few Albany, Iﬂl . .

)

| Office work started 5/25 /a2 5/25/42
. Freliminsry report f£ilsd 6/11/a2 6/11/42
. Report reviewsd & returned 6/18/42 8,/18/42
| Plans & Spec. completed 6/25/42 1/5/42
' Bids opened at Dist. Office
| Letter of award issued 7/6/42 7/18/42
Receipt of motice to proosed T7/7/42 7/18/42
- Construction started 7/16/42 7/31/42
 Original scheduled
completion 7/24/42 10/16 /42
s g o 7/29/42 12/10/82
- oomp
-"'-'ftrmtu- to Area Engineer 12/11/42 12/11/42

'l'h:mn.rl.n.; supervision taken over by Area En;iﬁnm ]

| Tha Hlmﬂ Volt Feoder Line - Comtracy TolSeng-8271 .

EE_T,._H{! Volt Distribution Fystem - Contract TE5Seng=6294 Fra
Interior Electrical Work - Contrast WS5Genge€517 : e

Materials -~ The pole lines were built oa full arecsocted pine pﬂl'ﬂ‘f
Imﬁ wood erosserms with metal orcgoarm braces on the 7,200 wolt
_ lines and wood crossarm braces ca the 35,000 volt line. Wood braces -
¥ were specified throughout brt wer: uncbtainable and metal ones were
| substituted. Primary limes are o bare copper and secondary lines |
- are of weatherproof insulated wiro, Line hardware 1s galvanized, == =
 The substation 1s constructed from orecsoted poles and lumber. o

[
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Under sontract TiS6Seng-631T for the Intarisr aleowrlieal work,
most of the interler wiring is with loom wire or Romex, utilizing
Monoor composition outlets and switohes. In zome ocmse3, cuch az
the mess halls and engineering shops, black conduit was utilirzed
whera necessary to provide more protection to the wire sircults.
The majorlty of the buildings hawve simple porcelain fuse blocks
while some of the more important bulldings -have circuit breaker
panels for circuit protection. With the exception of special
gervice application, simple 12-inch metal shades were used. In
all three contracts the specificaticns for materials have been
strictly adhered to with vory few exceptions,

Bquipment - Eleotrie equipment supplied is as follows:

Item of Equipment Lanufacturer
For Substation
Iransformers General Elestric Co. .-
54.5 Ev air break switch Line Material Cu, il
+34.5 Lightning arresters Genoral Electric Co,
T+2 Ev Lightning arresters Line Material Co.
4.5 Ev Liquid fuses Lins Material Co,
15 Ew three shot disconnects Line Material Co,

Fer Distribution System

Transformers Genaral Electriec Cn.
.T+2 Ev Lightning arresters Line Material Co.
Disconnect cutouts Line Metoerial Co.
Street Lights Line Material Ca.
Strest Light Regulator General Zleastric Jo.

All equipment selected by contractor conforms to spuaif‘mttiuﬁ:
as to materials, workmanship, functicns, and guarantees.

Worlmanship - Continuous inspeetica &nd engineering assistence om

ee contracts maintaine” te irsw-e rood worknanship and was
as suocoessful £3 could be expooted undor present day conditions of
time limitatior. and the laber end muteriais situation.

Construction Progrece - The Shely Comavwruntlion Company completed
cortrast oa the 35,000 Yelt Feednar ldny within the allooated
times for all practicel rurpesce, and ww well ahead of the need for
the work involwed. The only wori: left to bo done after the explration
of time was the installaticn of » fuw gvy olips which did not in
any way affect the utility of the lipa. After delivery of the elije,
the coniractor dompletsd she balanan of the coatract within a few
days.
The contract wiih 4. Vool Hardiz fer the 7,209 Velt Distributica

System eaxtendsd beyond tas silotted poriel of 90 calendar days for
thres IreRsons:



1. Inability %o sta~t to work soon enough and with & fores of :
sufficient slsze becauss of the priority given to grading

operations on the site. Grading had to be done before

power poles could be set to propsr grade, the first opers-

tion in his comtract,
2, Delayed shipment of a few items of materials,
L]

%, Time extépsion necessitated by additional work. . T

Regardless of an extended campletion date, the progress was

sufficlent to provide service as needed for construection purposes

and for Post purposes.

The contract with Pearson Construction Company for the Interier
' Blectrical Work extended beyond the allotted periocd of 144 calender

days for the following resscms:

L. Lack of awvailable buildings in which to wark during the *

early days of the contract.

+

e
v

1

2. 8low delivery on some materials due to untimely handling of

orders end expediting of materials on the part of the com= . =

tractor.

5 S5low delivery of equipment, to be supplied by others, for

. oonnection under this comtract.

4. Additional work by change order.

.ulr‘.'

g8 = The only major ohange from the original plans ond speci=

oatlons was the addition of a fire alarm oirouit; the exterier

'portion being added to the 7,200 volt distribution system, Comtract
WE50eng=6254 and the interior portiom of the wiring to the interior

. eleotrical work Contract WE5%eng-6317.

Minor chenges involved the quantities of elsotrical items amd
‘were due to additional work, and to variations in lighting and power

ﬁquh'-nﬂ: in the warious buildings for which unit prioces were
‘established, or required to be established. Except for the

addition of the fire alarm system, changes did not exoeed 2% of the
original sontrast price for the 33,000 volt feeder line and B% of

' tha ocontraoct estimate of the intericr eleectrical wark.

Guarantees = The guarantees involved in these contracts are the

e

e
ik,
=

.
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i
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"
I

L !

L

urer's stanfiard gusrantes covering workmenship and materials

‘and the guarantes specified in each of the comtracts and signed by

iths sortrastors on acceptance of their contract.
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 CONTRACT(R'E (EGANILLTICH

il -HHH Construotion Company - This comtract was hardly large enovgh -
up much of an organigaticn. A line orew was sent lere with

b
1

& rm and was here only & few days. It was necessary for ine |
'!plntn's to do most of the supervision end expediting of materials, _
]

' A+ Wood Hardin - This contractor had a good office personnel and -."’-:
did  good Job of expediting materials. Vhen the job started the 5

erews lacked adequate supervisiom, but this situation was later
corrected. It seemed that the contractor was unable to get help
that could or would do a good day's work. Lacking control over the
labor situation, he did the best possible with the labor that was

sent to him,

= This

Pearacn Construction C
Sl st ssaliiTng ratarials,

oellent and snly part of his skilled lebor was sufficiemtly exp

fsnced to be classified as good.

89
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GASOLINE AND OIL FACILITIES

geperal. The pascline and oll facilities consists of the following
systems s

l. An underground gascline storage system with station and dise
pensing ocutlets, lcoated in the Motor Focl Ares, near 4th Street and
B Averme, for the parpose of receiving and serving trucks, cars, ste.;
under the direction of the Fost Quartermaster (Q.M. Gas Storage System).

£« An underground lubricating oil storage system with pump house
and dispensing ocutlets located on B Avenues in the northeast part of
the Field; for the purpose of receiving tank car shipments of lubri-
oating oll and dispensing to transport trucks for delivery to planes
(Air Corps 01l Storage System). e
3+ An above ground gasoline storsge system with pumps and dis=
pensing outlets, located '‘on B Avernus in the northeast part of the
Fleld, for the purpose of receiving tank car shipment of aviation
soline and dispensing to transport trucks for delivery to planses
Air Corps Gasoline Storage System).

Locations of the above systems are shown in Exhibit 3=G.

Ties, elewmtions, and dimensions of the various parts making up
these systems are shown in the following record drawings, which were
of fioially transmitted to the Fost Englneer as part of 0.C.E. Form

2904 ¢
ls For the Q.M. Gasoline Storage 3 B -
DES 0 P =leidd,
2+ For the Alr Cor 011 Storm System =
TrawTngs STES-10-W0 TR0 to PRI7-Tated 12-16-42.
S+ For the Air Corps Gasoline Storage Syetom =
Drawings ETEHE!E FRID to FROZ, inEE Z=Z0=43,

The Q.M. gasoline storage system was designed and construoted
in general agreement with standard Army Plans revised to meet local
subsurface and topographic conditions. The plans and specifications
were prepared by the Architect-Engineer and approved by the Distriot
O0ffice at Loulsville, July 2, 1842.

General plans and specifications for the Air Corps Gasoline and
Lubricating 01l Systems were prepared in the Distriet Office at
Louisville az approved by the Chief of Englneers. Detalled working
plans were prepared at the site. The systems are in general con-
formity with Standard Army Plans, revised to meet local conditioms.
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Q. M. GASOLINE STORAGE SYSTEM

Deseription. This system has a storage capacity of 12,129 gallons,
and operates as followsy~ Gasoline 1s transported via truck from
outside socurces of supply and delivered into the underground storag.
tank by gravity andis then pumped by & 100 G.P.M. unit to two dls-
pensing units mounted in the driveways adjacent to the pump house
for direot dispensing to trucks and cars. The dispensing units bhave
a continucus maximom cutput capaoity of 60 G.F.M.

Design Features. A 10'=6" diazater Underwriters tank was set cn con-
crete bDase and saddles and anchored to prevent flotation. Top of
tank is set lavel with pump house {loor and mounded over with earth-
£111; tank is equipped with combimation waterlock and foot walve to
prevent water getting into pipe limes. All valves on tank are access-
ible through valve box on tank and all piping remowble by means of
double tapped bushings. Other items include mutcmatic wvariable vol-
ume sontrol pump with sufficient capacity for future expansion; gir
eliminator %o eliminate air from gasoline deliveries; positive piston
displacement meters in dispensing units to record and total all do=
liveries; 300 watt mushroom floodlights over pumps for night deliveriss;
and sombination operators station acd pump house; motor and all elec-
trical equipment in the pump house are explosion proof, operated by
explosion proof remote conbrol switohes at dispensing units. Suffi-
clent easily«sleansd strainers of B0 mesh in fill, discharge, and
d.:lpunling lines to assure clean gasoline deliveries are alsc pro-
vidad.
CORSTRUCTION DATA

nt 8« The pertinent data and dates of the comstrustion
poriod Irom tho commencement of office studies to fimal completion
and transfer to the FPost Commandor are as followsy

Eﬂntr‘ﬂt- &E#igﬂtim{lllllilll -li-il-t;mhns-iﬁaﬁ?
Contractor, Hipskind Plumbing and Heatlng Co.,

Fort Wayne, Indlam

'Dfriﬂ. 'H'n:l.'k ﬂ“mdrli-illllnnnnlll lilllm:f 19* lm
Freliminary plans and specifications
rilﬂdithl-ltteilll-lllll-llu-.llll.lr.l-l-lllf;.l]ll.lm E'E- ].HE
Reviewed and approved by U.B.E.Desussweaduly 1, 1942
P’l.l.nl and :Pﬁﬂlfiﬂ-tiﬂ-ﬂ! 'ml'“dilnillmlﬁ' 2,. 1“2

E‘id-'l E'EHMd!-t!illl‘l-i-ti-!-iririlllifilu.hllr I'E,p IHE
Lﬂ'ttﬂr ﬂf' mrd 1"“&.‘[.!..!.!}}]l-l-i-lllJ'u.].}r ].E', 19‘2
Fitl!ll ﬂl:rﬂtrlﬂt i.‘u“al‘l"'l.'iill'lfliihusu!t 19, 1“2
ﬂbﬂltruntinﬂ ﬂt.mﬂ---lilllviiijilgﬁliiSHP‘bﬂﬂbﬂr 1"; 1842
Dr'].gil!ﬂl qml‘tim h“lrii-l-l-l-l-ljiii-p.qsﬂptl'.‘nb’ﬂr lB] 19“?
thl ﬂnll.plﬂtlun -dﬂlliiill‘f"i'-*pt'ﬂﬂ"n“r m. lm
Trapnsferred to Area Engimeer.s.s:sssssescDocember 5, 1942
Transferred tc Fost Commmnde.:sssvsns..Decembar 1€, 1942

Comstruction Frogrese. The origimal program contemplated construc-
tion In sixty cays whloh would ordinarily be more than ample; howe
ever, after the letter contract was issued, the contraster and
contraoting offlicer at Louisville entered into negotiations with
refersnce to the amount to be added for umusual subsurface conditicns.

) |



The actunl time for completion required an additional 40 dajrs
beyond final comtract date., This was dus to priority delays cn .
gritical materials. Since this kind of & job is priooipally eguip-
mont installation, no mmterial progress sould be mAde until the tank
arrived. The tank was ordered August 21, 1942, and arrived 3aptewon
22, 1942, The contractor delayed the excavation as much as possible
to time it with the arriwal of the tank and also to gain az much as
possible from lower ground water conditions, which the draimags sy=-
tem, then under comstruction near ths site, was effecting. We had
talen soil tests in Jume and July indicating ground water at 3 fact
bensath the surface.s This level had been lowered until in Eeplembiar
when excavation started the ground water level was at 10 feet balow
the surface. This lowered ground wamter level slimimeted mrt of tho
sheeting estimted as necessary and a deduction was made from the
sontract to offset 1t.

The prineipal items of egquipmernt used were as lfollows

1= 12,129 gallon Underwriters, Underground Tank,
; Leader Iron Works, Decatur, Illincis

1 = Pumping Unit with 3 H«P: 3 phase explosion
proof motor, Yale &.Towne Ufg. Co.,
Btamford, Comnnscticut

2 = Uaters and Air eliminator, R+ H. Brodie Co-,
Oakland, California
Valves and fittings, Chio Pattern Works,
l:.'-‘inu-im:l.l.ti. m'l.iﬂ l.:l'!lﬂ Al Ti Hﬂnqﬂﬂlﬁ cD-.
Dubugque, Iowa

All of the equipment furnished by the contractor confsrma to
spooifications as to materianls, worlmanship, funections and guarambens.

Workmanship. Conbinuous inspection and englmeering assistm co was
mintaines to insure good installation amd operation. all comorete

waz batohed ot the Seymour plamt of ths Eurnside Samd and Gravel
Company and traispertcd to the site in transit mixers.

The ccmerzte base for the tank was poured monclithic apd reine
foreoed with several lavers of olesesned old fonce wire available oo
the site, to aveli use of now oritical material. The tank saddles
were poured after the tank was set in place to give tho best setting
possible to the tank. They wers firmly anchored to thy base by
reinforeicy bare apd tank strap anchors in tho bass.

The rate of construotion progress is indicated by the percent
of completion shovn on the seml-monthly estimates as followsy

Datos Peroent Complated
Qotober 1., 1942 32.0
Nowembor 2, 1542 B5:0
Howembar 15, 1942 #1.5
Hovembor 268, 1042 100.0
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ractecs. Under the terms of the conmtract, general guarantees u'n

n the performance bond, against defective materials and ot
workmnship. Equipment is of standard mmfacture and carries mamu= “:*:-'fs
facturer:s goarantee, The contractor's period of guarentee extends
for ome year after acceptance or to November 28, 1943. Written
to the contractor and mnufacturer of equipment is required for res '
placement of defective mechanical parts. m:* :.:”i

The plans and specifications were well prepared for pru-ﬂi S
requiremsnts. An additional 12,129 gallon tank of the

sams size can be added sast nf the station without interference with

underground water and sewer lines and additiomal dispensing units

can be addad within the limits of the 100 G.F.M. pump. The install=

ation work by tha comtractor was excellent and the system should

operate efficiently for years with only minor replacemsnts of pl-tl

and hose required.

+ai

AIR CORFS_ITBRICATING OIL SYSTEM. ~ad _..:;_

o

This system consists of four horizomtal used tanks placed unders
ound with a total storage capacity of 61,104 gallons divided am

ollows
Caproity in .
.H Numsber Bizc - Dia. x Length Gallons H-tE for A
| 10'=6" x 29'=5" 19, 064 mste 011 i
2 10'=6" x 171" * 11,600 Dlesal 04l
3 10°=6" x 2EtaTH 16,275 120 Lube
4 10i=8" x 231TH 16,276 Lube

The system operates as followsje=oll iz unloaded from the M &
+-af tank cars by gravity directly to the underground storage tanks, _:-f
and is then pumped from the tanks by three positive displacement .
wariable volume concrol pumps through three lcading arms direotly to
trucks for delivury to planes. The waste oll tank has provision for .
h-h'h!] wasto oil from trucks by gravity and a fourth pump oan diss
the oll imto the bottom or top of tank cars as desired for '
. shipment to recla iming plants.

osign Peatures, €17 ased aboveground gasoline stormge tanks were
4 cisd end redesigned for use as the oll storage tanmks. Tank
: allations were designed to meet the existing high ground water

o
Mml the tenks are set on concrete bases and saddles and L
to prevent flotation and embanied with earth to provide a %

4 nni‘r. The system included individual variable piston dis=

- pumpe arranged for cperation by remcte comtreol from the
--IHII-




CORSTRUCTION DaTA.

nmtﬂﬂt E.l’.p‘.’tiﬁﬂ.-q..q |-|-.|,||_-;;---"-iilllil!'nmﬁhw
Contractors=Joseph Halpern, Brooklyn, Few York

Pertinent Dates.

Ph“ and lpﬂniflﬂlti{:m ﬂmPiﬂhﬂ.;;-;;; T |-|‘:|.|Pt ln..-. M . ..1:
BHI ﬂpm‘ﬂnllll:l-1-1---ii-|-|-i-:-|-|-| lli'.lll!llmﬂ' m lm -ﬁ
Iatter of award is8ubdececcssccsssssssnnassrsdugurt 20, 1942 - -
Cmﬂﬂt 1l!udi||ii¢‘!rrf‘ili‘riiiiiiilirim-t zul I“r- -\.-
Conatruction started S s
a. Reconditioning of the used tanks...s...August 26, 1942 :
be InetallationesssessunsnsssssnssssssssssSoptonber “] l"."
ﬂrig'iml ﬂ':-Pl-t’.m d‘.t'jlllll-li.l-l-llql-ll-l-l-lllmt'm ln' Iﬂ r
Actual completion datecsscsnssnssassnsssssssDocomber Ih 1942 ._
Tranaferrad to Area Eﬂ.sl‘ﬂl-l'lltiin-u-il-titllmiﬂf “.- m‘- J_.':_i:
Traefarred to Fort Commandessssvrsnwsnassws nJ ANUATY By 1“- o

onstruc sion Frogress. The origimal pro contemplated cons g
grlra'y"“-""'ﬁ:, Foseer, Tudeoision in rupznf:la-ﬂuh location delayed
commsncement 20 days. Additiomal delays were due to time reguired for
rescriitioning used tanks, delay in delivery of needed oritioal mater=
iale; api inolspent weathsr conditions. . _'?

Change orders were required during the progrezs of the werk to )
meet local subsurface water conditions, to recondition used tanks, s
and to provides fasilities for handling receipt of waste oil to stor-
age tank. .

The rate of construstion jrogress is indicated by percent of
ecmpletion showing on the semd-monthly estimtes as followss . T

3 Dater 5 Percent Completed -
Dstober 1, 1942 6
Dotober 15, 1542 30 e
Novembny 2, 1348 63 -
Novembor 1o, 1942 7ok
Degembar 1. 1042 98
Decembor 15, 1942 100

m “he prinoipal items of equipment used were asz follows; iE

4 used homirouta]l riveted and caulked storage tanks with
316" shell, 1/4" heads, mamufuctursd about twenty years
ago by Craver Tank Company, East Chicago, Indiam, furne =
irhas 3}" U.E-E-D-; lﬂilﬂlhi km#h’- _..:.

4 new special variable volume comtrol pumps and motors .:3
moufactured by Yale & Towne Mamufucturing Compamy, T
Stamford ; Conneotiout. Py T

~=Piping, wivs, and fittings mnufactured by Buckeye Iron
& Erags Coanpany, Dayton, Ohic, and A. Y. MeDonmld Company,
Dubugque, Jows.




The delivery capaeity is dependent on the temperature and vise
‘gosity of the oil used; however, the system should be more than
amples for all required usages at this field.

All of the equipment furnished by the comtractor conforms to :
speoifications as to materials, worlmnship, functichs and guaranbees.

Hti-nﬂ:ig- Cont inuous*inspection and engineering sssistance was
ma o insure good installation and operation. All conorete

was batched at the Seymour plant of the Burnside Sand and Gravel
- Company and transported to the site in transit mixersi

“AIR CORFE GASOLINE SYSTEM.

Desoription. This system consists of seven used vertical above
Wﬁﬂ_ﬁ'nnuhﬂ storage tanks with a total capacity of 542,480

gallons divided as follows:

Capaoity in Ooctane and 4.;_:-

Tanks = Sise - Dia. x Height Gallons Wumber of System ~.;}

-4 16t x 200=2"7 o 80,168 1 :
=B 20" x 24'=10" 58,148 — 1

1=C 18" x 20"=2"# 30,169 1

1=D 16' x 20v-2"W, 30, 169 1

1= 20" x 24%-10" 58,148 #73 1 ,

2 26" x 28T-10"Y 106,617 .~ $91 2

5 16° x 20°-2"y 20,169 $100 3

The system iz provided to handle 5 grades of gasoline and oper=
‘ates as follows; Gasoline is unloaded from the bottom of tank cars =
through fill header line from which positive piston displae pmps
discharge the gas imkto the storage tanks. It is then pumped direstly
—~Afrom the storage tanks by other positive piston displacement pumps
- directly through loading arms to trucks for delivery to the planes.

Des Featuree. The design includes exposed Iill line headers with

{ es for © carsjy two cross connected positive displacement

tank car unloading pumps with total unloading capacity of 500 G.PiM.p
and four tositive displacoment dispensing pumps (orcss conneoted in
pairs) with a total output capacity of 1060 G.P.M. All pumpe are
equipped with strainers, check wlves, by-passes and dual set of air
chasbers. Tanks are individually diked with earth to hold from 1§
to 2 times tank capacities. Each tank is provided with anti-freete
water drain-off walve, fused emrgoncy shut-off valves on inlet amd =
outlet openings, gate walves on inlet and ocutlet openings, check 'H
valve on inlat opening,by-pass rellef around gate valves on discharge
Hﬁ. alsatric water detector lotks, cutside eye level capacity

ghuges, wood ladders, top and side manholes and two pressure and

vaouum veute on top, ome 4=inch for relieving ordioary pressures at

1% oss ond vaouum at 1 oze and the other G-inch for additional emer-
genoy relief at 8 oz. in case of excessive pressure due to fire.

' ¥
s Ehl
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Jeed fisld erectad Sanks were rebullt and reconditlionsd 'an “
vea of oritical war mterial.

There are sevon separate dispensing units with wooden operatorts
platforms to dispense gascoline at 150 G.F.M. sach. Lights are pro=
wrided for night operation. All motors and eleotrical equipment of ;
any kindars sexplosion procfs All elsctriocal wires are lead coversd
and are carrisd underground in stesl condult and sealed junmotion
boxes. Emergency shut-off switches at dispensing units and transfer
pumpe shut off the emtire system unti]l a master conmtrol im A.C. Lube =
011l Fouse is mamually operated to start operation again. -

CONSTRUCTION DATA. i

This work was divided imto two partsj-ome oomtract for dismnts
ling and re-ereoction of tanks and one part for installatiom of pip-
ing, oumps, elsctrical work, ste. Two saparate contracte were
awarded . - i

‘{i -
Pori (me - Erestion of Tanks R

'ﬂ-ﬂﬂtﬂﬂ E’..’mt’-mmll|lir-l-Illifll!rlirrillill!nrﬁEWTB : -
Contractolry Midwest Construotion Company, :

iB41l West Morris Btreest,

Indianapolis, Indiama ;
Pertiment Datec. _‘;-:.";
= g

-

Ho plans prepared of
Epeoifirations prepared by VeBuEsDesnnssnsasOotober 6, 1942 Tﬂ%
Cootract amarded.sssssssssnsnnnnnnansssssnsssobobar G, l“t ?i'“"h
Jthtinu mmd {H!‘Entiﬂl]-'a-“----nnrﬂlﬂtn-bll' 11; lﬂ
‘.}I‘i‘i]‘.‘ll nmphtim datesssssssnsanansessssaDecombar 10, 1“ :
-l&utll-ll :ﬂphtimh“tittltil'l-l-llllllllll!rrl-llhmr, “I‘ 1“ l'i.
Traasfarred to Arsa En‘!m'rtii-ii-iil-i-ll-ll-hhr'_-r, 16, 15943 . _.@.-4
'ﬂ"m*fﬂl‘l‘ﬂﬁ tﬂ Pﬂt Em:ﬂ---'------tt---uhh?ﬂ-.r" lﬂ', l“

Comstruction Progress. The origimal contract was to dismantle four
0,000 gr.l1lon thrks at the Standard 01l Company in Indiamapolis and

to ship rnd re-srasct them at Seymour. While this work was in progress,
the District Office at Loulsville decided to include in this ccatractk,
by Changs Orler. two 56,000 gallon tanks looated at the Pure 0il Come-
pany ic Logansoors, Indiam, and ome 105,000 grllem tank located at

%he Standard 01l Company in Crawfordeville, Indiana,

ahe rate of construction progress is indicated by the percenk u!'
n-nn;-hrtr‘l_ar shosn on the semi-monthiy estimates as followsy

"

Dates Fercent Complated

Hovember 2, 1942 26 e
Hovembor 15, 1942 2 e
December 3, 1042 31
Decembear 16, 1942 &8 T
Jaruary 2; 1543 B8O :
Jansary 15, 1948 100 3-‘1

% -



The contractor worked orews similtanecusly dismantling at the
above locations while other crews were srecting here. The steel
for the four 30,000 gallon tanks arrived here and the tanks were
escmpletely re-srected November 30th. The steel for the 58,000 5

1lon tanks arrived here November 23rd and they wers completely l"' 00
gted December 27, 1MZ, LT

The steel for the one 105,000 gallon tank arrived here December '~E‘
17, 1942, and was completely re-erected by January 15, 1943, &

All of the squipment furnished by the contractor conforms to
speoifications as to materials, worlkbmnship, functions apd puareantess.

Workmanshi Continuous inspsotion and engineering assistance was
imal.;'u insure good welding. The contractor had sufficiemt 3
erews, squipment, and ability and has dona his work well, Fq;un!." A
as rapidly as weather permitted. The Govermment purchased new steel
for tank bottoms in the three large tanks, and top and side mnholes
for all tanks. 3
L
Gun 8, Undar the terms of the contract, goneral puarantess ﬂi‘
the porformance bond against defective materials and :
workmanshi Signed statement has been furnished the Fost Command.
by the o tor; to guarantee the tightmess of this work a 1“‘#
leaks f:rr threo months alter acceptance, or until May 15, 1

PART TWO - INSTALIATION OF PIPING AKD OFERATING EQUIFMENT.
. Gmﬁt h'i;ﬂtiEFEﬁ}!'|'|}llllili-'!-'ll-l-lilliflni “Ehw“

Contractory Walters Construstion Cos,
Woodside, New York

J +'I'-

..-.'l

Y N

Pertinent Dates. ,

Flans and speaifications .. .. S

F'md hrUrEiEf - llill[lillllllllhpﬂmr 23, 1“2 .
ﬂﬂl‘.‘rﬂﬂt I.'ll.l"ﬂvﬂ----...»---4.----------Cﬂtdhl‘ g]. 1“3 "l':
ﬂﬂﬂmﬂtlm lhrm‘-t-.-d-i-t------n-nm-h!r 1] 1“2 ..
ﬂ'iﬂi‘lhl ﬂﬂlﬁlﬂtinﬂ dlt"f‘llllfjllljfh“-hr I'D‘ lm
‘uml-ﬂﬂhtl“-htliilillttl-u -q-"-hbmr;&r Eﬂ. 1”‘
!‘l"ll:llﬂll'l'uﬂ to Area Eﬂ;iml'---un rtthbml'}" Eﬂl M
Transferred to Fost Commindesssss % &% s PEDTUATY 20, 1543

Qonstruction Pr g8, Work was started November lst and contimued

Without Interruption except for delays due to winter westher, to i

. dalay in erection of tanks, and to deliveries on explosion proof 7
eleotrioal equipment.,

During the progress of construction, change corders were made to
sover the following equipments positive piston displacoment pumps
were used throughout; ome additioms)l transfer pump, woodl skaltere
for pump prctoction, fused emergency shutoff walwes, and emsrgency
escapemont vents for safety were added, Bonding, insulating. and
grounding of tracks was provided for safety. Loanding platforme it
and lights were provided for better ocperations.

o7



The rate of construction progress is indicated by the percentage
of completion shown on the semi-monthly estimates as followsg

Dates Percent Completed
November 20, 1942 18
December 1, 1942 35
Decombar 16, 1942 &
January 2, 1943 &0
Janvary 15, 1943 - T2
hhﬂﬂfﬁ' I 1943 Ba
February 20, 1943 100

The principal items of eguipment consisted ofs

4= 300 G.F.M. pumpe with 7§ H.P. motors ) Manufactured by
gm 200 G.P.M. pumps with T# H.F. motors ) Viking Pump Co.
Codar Falls, Iowa
T= Loading arms = Ohio Pattern Works, Cineinmati, Chie ™
,T= Electric water detector locks.- Wayns Co., Ft. Wayme, Ind.
l4= Vaouum and pressure vents ; Morrizon Bros.,
14~ Fused emergency shut off walves ) Dubugue, Iowa
Gate walves, check walwves and ) Wm. Powell Co.,
strainers § Cineinmati, Chio
As Ts !Iul.‘-lu-mlf.'l l:ﬂ-t.r
Dubugque, Iowa

Guaranteos:s Under the terms of the contract, general guarantees are
TOVIged 10 the performance bond agalnet defective materlals and
workmanship. Equipment ls of standard manufacture and carries the
mmfacturer's guarantee, The contractor's period of guarantee
extende for ome year after acceptance, or to February 20, 1944.

Written notioe to the comtractor and mamufacturer of equipment is
required for replacement of defective mschanical parts.

Organizations The contractor had no eguipment of his ownm and exospt
Yol FUSTIIITon, eubcontracted all partd of the work as Followes

Tt me Addreas Fature of Work

Ben Basham Charlsston, Ind. Earthwork, carpsntry
and concrete

Greenblatt Electriec Cos Atlanta, Ca, Elaatrio work

Loockwood Construetion Cos Woodeids, N. Y. Piping and wolvy woark

The contractor's supervision and mmagement of subcontractors
was excellent and the work progressad as rapidly as pestible after
arriwl cf the tanks and equipment.

Lomments and Remarks. All of the plans and spegifications were well
prepared ana only required construction changes due to the uze of

ucad tanks of w.rginﬁ sizes and oonditicns, looal subsorface waier
eonditions, and additicnal safety features.
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The following suggestions are made only with the sole thougnt of
halpfulness in preparation of future plans and specifications for
eimilar work:

l. The specifications should designate trade pames of uqui;.:nt.
in such o marmer as not to eliminate competition, but to set u
standards of requirements, and avolding uncertainties as to de ;I.-.

2. The specifications should detail thoroughly the operatiocns
of the electrical systems.

5« The funotions of wlwes and mechanical units should be
designated.,

4, Gasoline should be unloaded from the tops of tank cars.

6. Gate wmlwvee should be specified instead of allowing lp&u.iﬂ.—
cations open %o either gate or plug walves.

B Fused automatle emergency shut-off wmlwes should be npuui!‘i-d
on inlet and cutlet openinge of aAbowground gasoline tanks to stop
flow of liguid in case of fire.

7+« Sufficient vent escapement capacity should be provided on
top of tanks to prevemt tanks blowing up in case of fire.

8. Float typs water detection should be used as belng more
positive and durable than elesctronioc tube and probe rod type.

9. Gaspline track should be Ilnsulated against stray electrimsl
currents and all rail jolnts bonded and grounded.

L

10. All pumps should be housed for protection.

11: Wallkeays should be provided over dikes to tank operatling
v lves.

12, Lightes should be provided for night operaticm.

13. Flatforms should be provided at dispensing stands for loads
ing operaticns.

14, Speoifications should permit use of positive piston dise
pPlacemsnt puwps with by-passes on all flows over 30 G.F.M.

15. Frevislons should be made for insulating and heating the
lube oil house to prevent congealing of :-11 in oold weather.

16. Provision should be made to heat lube oil tank cars for
unloading in cold weather.
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SECTIN 16 G-

RUILDINGS - BASE FIELD s B

-
IESCRIPTION ol

/nu-ru The buildings on this Post, comprising 413 struptures Ik ;
The Base Field, have besn laid out and designed with the -
efficlently housing and servieing the military and oivil H

| sconel, FProvisioms for oiviliam personnel have been held"to a _-5_.1'?
miniman, although it is comtemplated that a relatively large 5;-._
number of civilians will be employed in veriows capasities ﬁ -

post is operating at full strength. There are no provislons
housing them on this reservation; messing fasilities hawe, m,_ 5
been provided. ; .?

: Attention is direoted to Exhibit 4=A, in Seotiom 22, entitlsd
| Salphabotisal List of Buildings and Strustures®. This Exhibit 84
tains, in a coneise tabulation, the pertinent lﬂmtﬂuﬂlf B
~ buildings snd structures. Lo "’"

5 -"’ H#-. Buildings were criginally contemplated for a 111;“ ,.:5._3
. persomel of 372 offioers, 506 cadets, 3254 enlisted men

| WAACs, hdmtﬁﬂluﬁ-ﬂ#mlqw-hﬂpﬁmmfﬂ'
4 living quarters, the Post, umtrum.hutuplﬂt:rtii
- officers, 520 eadeta, 3454 enlisted men and 155 WAACs ond of!

> this lmlnmhhﬂllhdh-ﬂhmthlrnllhln; comdensed
__of Building Types and Capacities:

SOENSED GOHEDULE OF BUUDING TYFES WD CAPACITISS
. Iypes of Structures

Barrscks and Querters

e o
| L Recrestional & Instructional Bldgs. g
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Types of Strnctures Ho. of Bldgs. Capacity

Supply Buildings 20 29507 aq.ft.
Ordnance Buildings 1 6820 sq.ft.
Administration Buildings 46 109,488 aq.ft.
kiscellansous Buildings A7 19,426 sq.0%t.

L Eﬂh’nﬂl; t-h'ﬂ-tl'ﬂ; ﬂh.-wlﬂ-i

Any discrepanciss cbserved between the: Schedule and the
capaoities listed above is accounted for Ly the faoct that the
Schadule lists total capacities of all structures under any one
classifigation; thus, in the case of the Barrecks and Quarters; for

insteance, the capaclties of the Guards' amd Priscners' Barrooks have besn

included in the totals in the Schedule, but were not .listed in the
fasilities abowe,

Record Ih'ni%hu = Reoord drawings of all bullding construction llwr-

plans, elevations, sections, and detells of construction as
built have been officially filed as directed in 0.C.E. Form 290.
These record drawings of the bulldings and structures, described
under this section, have been preparsd in accordance with the
contract divisions and comtract awards, and are grouped and indexed
as follows:

Division A~-1 5 Drawings
Division A=2 5% Drawings
Division A-3 105 Drawings
Division A-4 84 Drawings
Division A=6 93 Drewings
Division A=6 96 Drawings
Typleal Drawings

Applying to Divi-

sions A-4, A=, and

A= 19 Drawings
WALC Housing 37 Drawings
Skeet and Flatol Renges & Drawings

Total 482 Drawings

The above record drawings inelude complete detailed records of all
plumbing, heati rofrigeration and ventilation systems installsd

as uubnuntrnutlnfsu Section 16 of this report) and all the elestrical
work in the hangers, WAAC housing and Civilian Mess.

The basic types of the record drawings fall into fi'ra Eroups,
as follows:

A+ Drawings prepared by the Architect-Engineer modifying standard
Government dreawinge.
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B. Drawings prepared by the Architeot-Engineer without reference
to Government drawings.

G. Standard Government drawings modified by the Architect=-
Englineer for use on this project.

D. Standard Government drewings used without modification.

E. Standard Govermment drawinge modified by the U, 5. Englneer
0ffiee, Louisville, Kentucky, for use on this project.

The record drawings themselves are also appropriately marked so that
an inspection of any individual drowing will indicate in which of
the above-listed groups it belongs. (See Exhibit 4=B)

4~ Design Date and Layouts. The eriginal layout of buildings and struoe-
tures for project was made by the U, 5. Engineer Office, Louis=
ville, Kentucky, in conjunction with the approwval of the Southeast
Army Alr Foress Training Command, Maxwell Field, Montgomery, Alabama.
Reference is made to Exhibit 4=F in dection 22, which is a tabulation
of all buildings and structures on the Base Field, arranged numerically
by "Fost Bullding Number"™ and contains pertinent data om each strue-
ture including basic type of bullding by group. This exhibit will

be helpful in analyzing and studying the nature and extent of the
buildings and structures,

From the operating standpoint, the buildings are grouped and
elassified as follows:

1, Officers Area
Z. Cadets Area
3. Sguadron Areas
a. School Squadroms (Nine)
b, Band Sguadron .
¢. Alr Base Group Headquarters and Headguarters Squadrom
d. Alr Base Squadron
o, Matorial Squadrom
f. Aviation Squadron (Colored)
g+ Quartermaster Sgquadron
h. Quartermaster Squadrom (Colored)
4, Hospitalizatiom
5. Station
E. Ordnance
T..Range Fasilities (See Section 17 of this Report).

Soveral additional buildings wers added to the original
~ goneral layout of the Base Field, and the several approvals for those
| bulldings have been scoured from the Post Command, Loulsville Dis-
h—-—hiﬁt uffiﬂﬁ‘ li:lii th E-EHE-#-?-T-IL- rn

& site layout plan of the Advanced Twin Engime School is shown
in Exhibit 3-H. The air operations bulldings and the 4. €. Sguadron
Hangars are grouped around the periphery of and adjmcent to the cone
erete aprons; school sgquadrons are grouped in various secticna
in aroas adjacent to the north; the offlcers quarters, hospital
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arsa and WAAC housing areas are located at the northerly end, near
the centar of the reservation; and the Sub=depot and warehouse areas
are srranged in the northesstern quadrant, near the railroad spur
and main supply road. The ordnance area is in an isolated area,
located in ths northwestern seoticn of the site, 1,200 feet west of

the north end of the K- rumway. .

#" The types of building somstructiom fall into two classifi-
oaticns: Theater of Operatieons Modified, snd Mebilizatiom Modified.
Mobilization Modifisd construction is used for the majority of the
buildings in the Hospital Area, the principal buildings in the
Sub-Depot and (rdnanoce Aress, and certain recreational, instrue-
tional or operational buildings such as the Theater, Chapels,
Photographie Laboratery, and Link Traiper Bulldings. Vith few
exceptions, all other buildings are Theater of Operations Modified

type.

€ The construction employed for Theater of Operations Modifled
/ and Mobilization Modified types is dlisoussed at greater length here-
“.inafter under "Construction Data."

Future Expansion. The possibilities for expansion of the existing
m%m- has been previously described under "Capacities,”
There is smple room for expansiom of the fleld by the additlon of
future buildings. The original general layout of the field was
apparently conceived with careful thought given to bullding expansien
possibilities. With the bullding spasing empleyed on this projeet,
the ratio of btuilding area to site area in the populated portions

of the field is 14%; whereas, the average percentage of total build-
ing area to total building site area ls approximately 6, which is
indiecative in a general way of the oxpansion possibilities available.

Spacial Features of Design. The only special featurcs of design
employed in the construction of these bulldings is in the types

of modification employed, inasmuch as the great majority of
structures havo boen acnstructed from the standards esteblished by
the Office of the Chief of Engineers of the War Department.

The Theater of Operatioms bulldings woro modified by the use
of wood floors in all living querters, and comorete floors in all
cther buildings of this typo. This was dome in the interest of
conservation of eritical matorials., With thoe exception of the scven
Temporary Warchouses constructed under Division A-1 (Contract WE5Songe
6220), the exterior faocing of all T. 0. Bulldings is o buff colared
Colo=3iding, & product of The Celotex Corporation. This projoct was
one of the first in this seotion of the country to wtilize this
extericr wall surfacing material on such a sireable scale. It is
folt that the substitution of this material for the tar paper amd
wood lath battens (typleal for T. 0. Comstruction) originally eor=
tomplated, has rosulted not only in a better appearing projoet,
but in a moroe weathertight, uwseful and servicceble comstruction as
wall,
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The modification of the Mobilization Type Buildings has beem
gonfined prineipally to the elimination of eritical materials suweh
as metal stacks, reinforeing, smd other items of metal and other

similar materials. Floar comstruetion in all mobilization huﬂll-uﬂ e

sxeopt hospital bulldings was also changed to concretsa.

CUNSTRUCTIJH DATA

General. The plans and specifications for the construstion of the
Tulldings (except the few buildings included with utility econtracts)
were divided in eight divisions, as {ollows: Dvisions A-1 to

A=€ inolusive, the A. C. Sguadron Hapgars, snd the WAAC Housing.

The A. ©. Squadron Hangar drawings were classified with Division A-8
for record drawing purposes because all five hangar buildings are
located in that area.

Construction of the A. C. Squadron Emgar Guildings and the TAAC
Housing was authorized subsequent to the other buildings on the ,
base fleld. The purpose of subdividing the base fleld ’builllinﬁl
into six original divisions was to expedlite comstrustiom by l‘.ll-ﬁ-
ing certain portions to be started before the drawings and apeci- -
fications for the wholes were ccmpleted. This wes effective in the
case of Division A~1l, the Temporary Warehouses; bids were taken and

r—

a contract awarded before the most of the drawings for the remaining -

buildings were oompleted. The drewings and specifications for the
other five divisions were filed at various datos with the District
Engineer. Proposals were arranged which offered prospective bidders
the cholce of bidding on any ome or more divisions of the work. The
eward of Divisions i=2 to A=6 inolusive was mads to 0'Driscoll &
Grove, Inc., and H. L. Fischar, Ine., of Hew York City as a single
sontract. This was helpful from the oomstruction standpoint in that

it roduced the contrect work and reports required, expedited prn:nli. .

and aided in standerdization of oomstruetion foatures.

Eunmt Dates of Construction. The pertinent date and dates of

construction per the abowve mentloned divisions of the
work from the commencement of offioce studles to the final completim
apd transfer to the Aresa Engloeer are listed on the followling sheet

entitled, “Pertinent Dates of Construction™.

Subcontractora. The subcontrastors employed by the various prime
aomtrastors on this work are listed below according to

contract mumber:

Subesontractors Under Contract Hﬁ-ﬁhn‘-szzn

Hamo and Address Brief Doscription of Vork
Robert J. Stadtmiller, Ehelbyville, Ind. Plumbing & Hoating -
Edward Marits, Shelbywille, Ind, Window Cloaning
Martin Kelsay, Shelbyville, Ind. Painting
Foarson Construoction Co., Seymowr; Ind, Elegtrical
Dunleap & Co., Ina., Seymour, Ind. Eillwork
Burnot-Binford Lumber Compeny, Ind-

ianapolis, Indiana Lillwork
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Subsontractors Under -Contract ‘FEE‘BH‘-E&H

H.n& Address

‘Brief Description of Vierk

Carlson Building Specialties,
Chiocago, Illinois

Chieagoe RHoofing & Sheset Metal
Co., Chieago,-Ill.

Commercial Fusl & Sarvies Co.,
Ballville, Illinods

The Dell Corporsatiom, Martom
Grove, Illinois

Fox Bros. Mfg. 0o,., 8%t. Louis, Mo,

Geteral Eleotric Supply Corp.,
Louisvilla, Eentucky

James E. Smith Plumbing & Heating Co.,
Loulsville, Eentucky

Stanley Schultze & Co., Loulsville, Ky,

B. Hl'hhr, m“fllhp I.yi-

United Cork Co., Cinoinnati, Ohde

' VanCamp Bdw., & Iron Co,, Indisnapolis,
Indiane

Mid=-3tates Engineering Go.,
Champaign, Illinois

E & T Burnside, Columbus, Ind.

Alphons Custodis Chminey Comst, Co.,
Detroit, Michigan ;

Ceoc Steal Products Corp., Chloago,
Illinois

Erickson Flooring Co., New York,
Hew York

___Sager Weatherstripping Co., Chicago,

Illinois
A F. Ecedding, Jr., &t. Louls,
Hissouri
r. ...l “1“:..; mmﬂlh‘ Iﬂﬂ.
W, 1. Schnurr, Louisville, Ky.
The Bartel Co., Toledo, Ohio

Hiscellsnsous Irom
Roofing & Sheet Metal

Trucking

Warm Air Heating & Venmt,
Millwork

Refrigeration Equipment
Plumbing & Heating o
ﬂ'l“t“‘ i-i"'-l
Expansion Joint Material
Refrigeration Insulstiom’
Hardware

Refrigeration Unit
Plant Mixed Concrete

Redial Brick Stack
Steal Beinforeing
Floor Laying
Weatherstripping
Painting

Masonry Work

Flastering
Wood Flag Fole

Bubcontractors Under Contract W550eng-6481

Gs L. thﬁlﬂh. Ealmmnzoo, Mioh.

Flatt & Schneider, Edinburg, Ind,

‘Imbus Brothers, Cincimnati, Chilo

C. (Buss) Eirohdorfer, Louisville, Ky.

Sager Weatherstrip & Caulking, Carp.,
Chioago, Ill.
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Subcontractors Under Comtract VW55%eng-6702 S

Nome and Address Brief Description of Work
Frey Flaning Mill Co., Ine., 5

Louisville, Kentucky Millwork '
James E. Smith Plbg. & Etg. Co.,

Louisville, Kentucky Flumbing & Heating
Chicage Roofing & Sheet Metal Co.,

Chieago, Illinois Roofing & Shest Metal
Pearson Construstion Co.,

Benton Harber, Mich. Electrical Work
Bellkmap Hardwere and Mfg. Co.,

Louisville, Kentucky Hardware

“ Prime Building Comtractors. The constructiom data included in

SEPet STIT Ta iaayaed Sna narrated by referems to Hie TieE
prime bullding contractors, in order that the work performed 'It]I
prime contractor, even though camprising different types of com=
struotion, may be considered with respect to the worlmenship end W

of the individual contracter's orgenisation. Infarmation

regarding the mechanioal work on these buildings is not discussed .
here, but is contained in Sectiom 16 of this repart.

La th.'lh: Construction Co,, Ine., Conmtract WiGSeng-6220,
Construstion of 7 Warehouses

General. The construction of seven Temporary Tarehouses was the

Tirst building contract awarded on this project. The contract ime-
__eluded no mechanical work; the electrical work was handled under
ancther contract, and there were mo provisions in these huildings

for plumbing or heating of any kind. Certain interior partitions =
and cannon stoves were subseguently furnished and installed by
p;:-uhn and hire, entirely without reference to the contract under
discouss ion.

Construction of the Field Quarters Buildings for the Area
Engineer and the Architeot-Engineer was added to this contrast by
" Bupplemental Agreement, which imoluded plumbing, heating amd
eleotrical wark.

Construction. The exterior wall construction on the Temporary Ware=
uses consisted of nominal 1" wood sheathing covered by tar papar

and painted wood lath battens. These are the only buildings o

the project using this exterior treatment,

Diffigulties Encountered. Considerable diffisulty was emcounbered

with the stendard rool comstructicn called for by the Goverrment
drowings which were the basis of the Architeot-Engineer's drawings
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PERTINENT DATES OF CONSTRUCTION

offies Work Started

Plans and Specs. Completed
Bida Opened at District Office
Letter of Award Issued
Receipt of Notice to Proceed

Original Scheduled Completion

Authorized Extended Cemple=
tion Date

Actual Construction Cempleted

Transferred to Area Engioesr

(1) Div. A-2

(2) piw. i:ﬁ

(3) Div. A

(L) Div. A5 & p=5

BUILDIRG CONSTRUCTION GONTRACTS

Comt. W3S9 Cont. W59 Cont, W555 Cont, WSG9
eng-6220 eng=6319 amg—£y81 sng=5702
Shelbty Censtr. p'Driscell Pearson G. Kehl Sons
Ce, , Ing., & Greve, Ino. Conat, Ca., BM““"
Shelbyvills, and H. L. Benten 111,
Ind. Fischer, Ine., Harbar, Mich,
H‘" Tﬂ-rkp H!I‘i
Sedi-li2 G=1ll-L2 Work d:zne in Work dene in
District 0f= District Of=-
fioa rioca
Beb=ly2 T=1l2-42 T=-l2-42 T=12-4;2
E=20-12 T-22-L2 Q1. 442 12..1 42
6=20-12 T-2li=L2 =12 12142
E=22-2 T=2T=l2 z Q=l=li2 12-9.4,2
B-21-12 9=-15-L2(1 11=15<2 1-15<2
10-15-L2(2
10=10=42(
10=-25=-12(
g=1l=Li2 12-18-0,2
11=10=}2 2=28-13
1l=16-i2 Transfer be=  2-28-L3e 2ugB-li3e
gan l=29-12

Transfer coms

pleted

*Engineering Supervisien transferred fram Architect-Englineer
%o Area Engineer
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for these buildings. It is felt that the purlin spacing uriginlll‘f =
oalled for was imadequate to prevent excessive deflection of the 1"
- roof sheathing boards om rocfs of such s flat slepe, and that the
specified roofing materisl (standard for T. 0. comstruotion of this
type) was inadequate. To overosome these defects, the purlin
spacing on five of the seven buildings was redused from 4'=0" %o
2'<0" g.cs This was of material aid frem s construction etand- R
point, but did not alleviate the inadequmsy of the 56-1b. mioa .
surfaced roll roofing installed ms the roof covering, The contrastor
repaired the recwring leaks several times bofore final acceptance

of the bulldings, but they kept reappearing so it was decided to

re-roof the buildings, employing a two=-ply mopped built-up roof

W ”EE
ke o
LR 1Pl s E

applisd over the originmal roofing material. This was acecmplished .
by & separate contract entered into by the Arem Engineer and the Eo
Chioago Rocfing and Sheet Metal Company. i

Elﬁnlhd and Govermment-Furnished E“*‘%““" and Materials. e
5 ] oons 5 al 1l -+
and naila, with the customery provisions that the non-strustwr

lmber and ocertain sterting lumber be furnished by the contrastors
There was no Govermment-furnizhed squipment for these buildings,

i el e

Workmanship. The contractor's worlmanship and coordinstion of 1he .~
entragtors was very satisfaoctory, and continuows im-- ;

spection by the Architect-Engineer staff resulted in m job of = -1
uniformly good comstruction. B

!"ﬁ 8, The contractor's progress was good; the scheduled sam= = = &
P on date weas not strictly complied with, but all bulldings wers
lwm.'l.;r completed and ready for ocoupancy within a few dags -
-of the scheduled date. It is not felt that the contrector was ~
..remiss or negligent in the prosecution of his work. Final ascep
was delayed by the arrival of certain minor items, over which the
sontractor had no direct control,

?ﬁ;n‘nlnth-'ﬂnrk. There were no major changes in the work under
contract, imatallation of additioral purlina has been & |
previously mentioned. On the Fisld Quarters Building certain o |
minor revisions were made ﬂ.w-i.n; the course of conatruction to render
the bullding more adaptable to the cperations of the Area Engineer |
and the Architect-Engineer. & |

gml. one-year gemeral guarantee covering repair ondfor A
replacemont of defective materiale and/or worlkranship ir one of the
contractual cbligations. _n":'f-”

iZE

Gmtrutm* g Organization. The Shelby Construotion Co., Inc., is &
. B and officlent erganization which n-garlhi-
dhn-thul:r ﬂth a minimum of overhoad costs.

o ek R T
Tl T
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2, 0'Driscol]l and Orove, Ino., and H, L. Fischer, Ine. %‘u
. Mod. and Mobilization Hed, Bulldings.

Gemeral. The largest building construction comtrast cn this project
was mwarded to the above mentioned eorganisation which, feor purposes
of simplifisation, will hereinafter be referred to as 0'Drisecll
and Grove, Their contract oomprised all building work in Divisions
A=2 to A=6 inclusive, exclusive of electrioal work, and oqnstitubed
all of the originally authorized building construction on the Base
Field, except the Temporary Varshouses,

Cons ion. The prinecipal immovation in the comstruction of the
under this contract consisted in a change ‘in the com=

templated sxterior wall sonstruction of the T. O, Buildings from

l-ingh wood wall sheathing with tar paper and painted lath

(atud spasing 4'=0" c.0.) to 1/2=inch T20 gypsum sheathing and 7

insh granule surfeced fiberboard exterior faeing, installed owes -

:hﬂ:}rupmd on 2'=8% genter to provide additional rigldity. .+

-y

Al el £ ¥ e

Al]l sonstruction was based on Government standards so far as’
prinsipal features of layout, design and struetural work were con=
eernsd, and modifications at this field were as previcusly described
herein,

logated and Govermment-Furnished Equipment. Structural hlhr. "}%E

e
i
=
,'
o
i

- on Low prosswre bollers, medlum pressure bollars, steam
hot water generators and storage tanks, water heaters and Ht“ A
storage tanks, and vecuum and condensate pumps were allocated under
this contract. Goverment-furnished pment to be installed by '-'-"
the contractor included cannon stoves (U, 5. Ammy #1 Space m], g2
groase interceptors, kitchen equipment, and hospital medical equip=
The quality of the allocated structwral lumber was nome toe pq.]“
partioularly in the larger members, and careful inspection had to
be exercised to prevent the imcorporatiom of umsatisfactory pleces™
into trusses, columns, apnd similer members. For a dhn\-llm of the
diffioulties emsountered with allocated medium pressure boilers, ;
storage tanks, eto., sea Section 16 of this report.

A considerable delay was experienced in the delivery of the
Govermment-furnished kitchen and hospital medical equipment from
central proowrement. In faot, some of the equipment called for by
the drewings was nover furnished, and proper credits were established
for the omission of the installation.

oy i’

« The comtractor's worlmanship was generally good. Co=
of the subcontracotrs wes about as good as could be expested,
oons idering the very large number of them. The final results, hows =
evor, are considered well above sverage in most instences. On the ™ -
whole, the types and quality of materials, and the ability and ex= - 1

perience of direct and supervisory labor were comsistently good.
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8. The progress of this comtract was considerably behind the
%& scheduls, and nons of the speoiflied contrast completiom ;
dates for the vericus divisions were met. There were several roasons
for this; (1) Due to the nature mnd extent of the heavy grading =
operations being performed under another ocontraect, not all of the -
site was available to the contrastor for the commencement of bulld= -
ing cperations at the begimming of his work. (2) A considerabls
delay was experlemved in the delivery of much of the allooated
and Goverment-fuwrnished materials and equipment., Attempts were
made by both the comtractor smd the Area Engimser to expedite delivery
of this material, with only moderste success., A considersble delay
in final completion of the contrect was cccasiomed by the continuous
rescheduling of the delivery dates. (3) The comtractor prosscuted
his work in an sfficiemt, diligent mammer until the contract was
approximately 768 complete, at whioh time he begsn reducing his
crganisation to the point where the construetiom progress moticeably
deelined., It is not felt that this slowing down was justifiable'
in the light of other pertinent factors, or that it resulted in sy
apprediable net galn to the contractor since it delayed final omm=
pleticn of the work as a whole. With practically no exceptions,
however, all of the buildings were resdy for cecupancy by the Adr
Corps when required.

%ﬁ In the Comtract., Changes in the work oan roughly be clas-"

[ o four groups: (1) additiomal buildings or feoilities

not covered by the original direotives; (2) changes in sonstruction 3
and requirements ceused by subsequent directives modifying or revising
the comtract work; (3) miscellaneous structural and mechanieal changes
and rovisions required by changes in allocated and/or Govermment-
furnished equipment; and (4) miscellansous changes made in the interest
of improving the construction as it applied to individual problems

‘of eperation and mairtenance,

The total cost of change orders under this contract totaled
approximately $165,000.00. The oontractor's ariginal proposals
eovering this work were in excess of $210,000,00, but negotiations e
oarried out by the Architect-Engineer prior to preparation of the "’?
" motual changs orders resulted in a saving of the difference in the £
above {igures,

%m. A ome-year general guarantee covering repair and/or
) of defective materials and/or workmenship is one of the
contractusl obligations.

ontractor's Or ation The contractor's organisation was welle
very efficlently om most items of the work,
The purchasing and delivery of comtractor-furnished materials wag
handled very sffectively with little or no delays. The contracter
was, however, dilatory in the submission of propesals for suthorised
changes in the werk whioh were ordered sxecuted in advenes of price
agresments,
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3. Pearson Construetion Co., Ino., Contrast 'I'ﬁﬁﬂani-ﬁ-!ﬂl
Tonstruction of A, G, SQUAAron HANgArs.

General. The construction of the five Alr Corps Squadron Hangars

was awarded to the Pearson Construstion Co., Ine,, subsegquent to

the sward of the principal building contract te 0'Drisecoll and
Grove., This contract inoluded all mechanical werk, The construetion
of a Triple Skeet Range (See Seotion 17 of this report) and the
Civilian Mesa Bullding were added by Supplemental Agresments to this
gontract.

Construction. The construction was carried out in lﬂ-ﬂﬂ'-d.lnﬂ with
standard Government dresings, modified and adapted for use at this

statlon.

Allocated and Government-Furnished Equipment and Materials. 4ll
lumber except exterior and interior wall sheathing, siding and mill-
work was allooated; there were no other allocated ltems. The .
Government=furnished equipment consisted of copper conductar (wire
or cable), elesotric light bulbs, and foreed warm air furpaces,

Considerable diffioulty was experienced in obtaining satis-
faetory delivery of the allooated struotural truss lumber, and in
obtaining the proper lengths necessary for the comstruotion of the
120 foot trusses and columns. Much of the original allocation list
callad for "random length" pleces, and until the involoes were
recoived it was imposaible to lmow what was golng to be deliwvered,
An excessive smount of short lengths was comtained in the randem
lengths, which required redesign of column snd bracing members to
use the shorter pieces of truss lumber reoceived,

Frogress. The contrastor's progress was consistently behind schedule,
ar several reasons. The allocated lumber was very slow in arriving,
and some of it was net om the job until a momth after the soheduled
oompletion date. Many of the important sizes of lumber did not
arrive until early in Desember, which delayed fabrication of the
trussea. This brought the construstion wark, all of which was out-
doors at that time, into winter weather, and continued precipitation
- oaused oomplete cesgation of the work on numerouws occcasions and
hindered cparations on other days.

The contractor's efforts to overcome these obatacles were satise
factory and gemerally effective. There was no prineipal delay caused
by non-delivery of materials other than the allocated lumber.

c 8 In The Work. The changes in thiz work wore relatively few.
a=das of o8 columns and bragcing members due to improper
sires of alloocatsd material has been referred to previously, The
other changes were principally concerned with sdaptation of the
construction to the site conditioms, and conformity with the standards
established at this station.
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« A one=year gemeral guarantee ocowvering repair lndfu'
of defsotive materials and/or workmanship is one of the
domtractual obligations.

or's Organization. The performance of the contractor's
or zation was q satisfactory. Purchases and deliveries of =
contractor=furnished items were well coordinated. Ome or two of
the sub-comtractors were usually behind the progress of the remains
ing work, though this did not result in any sericus delays. Exgellen®
supervisory employses on the part of the contractor resulted in e
job of uniformly high quality.

4, G. Kohl Sons, Contract WEGSeng-8702, WAAC Housing,

Geperal. The smallest of the building contracts was for the eom=
#truction of the four bulldings eomprising the WAAC housing, ;
were swarded to G, Eehl Soms of Chiecago, Illinois. This work ]
the last building construyetion work of any magnituds authorized !"&'
the Base Field, The mechanical work for these buildings was inoluded
in this contrast,

Construction. The TAAC buildings are & sort of lybrid oombinatiom
of T. U, Hodified and Mobilisation Modified comstrustion. The come
tractor was given an option in the cholos of siding materials,

and choss to use 1.-"2 insh T&G gypsum sheathing and wood siding.

The gensral framing of the bulldings is comparable to T. 0, comstruts
tion, The two WAAC Barracks are the only two-story buildings
eonstructed om this project.

Allocated and Govermment-furnished %+ There was no allooabed
: . o. items, however, were e
Govermment-furnished: camnon stoves, copper wire, elsotric light

bulbs, and kitchen equipment. Largely through the expediting efforts

of the Area Engineer and the Architect-Engimeer, all of the Govermme nte
furnished equipment was delivered in time to bo installed by the come
tractor without delay in the conmstruotion sohedule of his wark.

%%&. The workmanship on this contract was unusually goods
¥ stook items of trim, lockers, cabinet work, etec,, wore

fabricated by the millwork subcontrastor instead of by hired labor
on the job, which resulted in a class of work better than cculd have
been required by the striet interpretation of the specificatioms,
There was o menifest interest in obtaining good worlmanship, and
the finished product is evidense of this faot.

8, The progress of this contract was the nearest to scheduls
building construction contracts. On the contract omm=
pletion date the work was 96% complete, snd was virtually ready for
oooupancys A4 few undeliwered items of hardwares, soms exterior
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painting which was held up by cold weather, and other minor items

of final clean-up wers all that remained at that time, and the first
two of these ltems were outside the contrastor's controel, Con-
sidering the faot that this was entirely a winter contract, and
that the allotted time wis ne mors than sufficlsnt under favarable
ciromstanges, the contractor's performance was unusually good,

Eh"ﬁﬁ" The changes in this work were negligible, The work pro-
oseded amoothly, the drawings and specifiocations were cloasely
folloewed; no altering diregtives were recgeived during the course
of construction, and the change orders were held to & minimum,.

Guarantees, A one-year general guarantee covering repair and/or
replacement of defective matorials and/or worlmanship is one of the
ocontraoctual obligations.

Coptractor's Crpanization. The cmitractor's organization functioned
very efficiently on Job, as was evidénced by the progroess of
the work. It has been the observatliom of this office that the organ=
ization iz closely knit and operates very efficlently, with little
lost motion.
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SECTION 16

FUUMEING, HEATING, REFRIGERATION & VENTILATION

DESCRIFTICN

General:. The iltems of work described in this seotion under the above
FIETe are the equipment and installation of all complete plumbing,
heating, refrigeration and ventilation systeme in the warious build-
ings on the EBase Fleld, construoted by both prime and subcontractors.
Divisions of the work given in the following tabulationg

Contract Titls Division

Prime Contract Hospital Heating Plant & Systems Div. B=10
WEG9eng-6354 >

Subcontract of Hospital Area Sprinkling System In Div. Ae3
WESSeng=6319

Subcontract of Refrigeration systems In Dive. A=2
WobSeng=-6310 to A=6
Subcontract of Heatlng Syetems In Dive. A=2
WEESeng=-6319 and A-6
Subsontract of Heating Systems In Divs. A=2
WobBeng=6319 te A=-6
Subcontract of  Heating Systems In Dive. A=2
W55%eng=6319 to A=6
Subcamtract of Heating Systems In Div. A=3
WE50en p=6T02

Suboontraet of BHeating Systems In Div. A=3
W56 9eng=6702

Subeontract of Flumbing System In Div. A=4
WE5Seng=6481 and A-6
Subcontract of Plusbing System In Div. A=2
WE50%eng=-6319 to A=6
Frime Contract Refrigeration in Civilian Iz Diw. A=d -

WEGOong-6481  Mess
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Heating, Flumbing, Refrigeratiom Arranged and

In Contract No. ln_r.'l.f:r Veotilation Work By work dome by
W55%eng=-6354 Hipskind Heating & Plusbing Co. Frime Contractor
W5EPeng=-£6319 James E. Smith Plumbing & Subcontractor on
Heating Cos Plumbing & Heat=

ing Work for

Js+ E« Lindsly Sprinkler Co. 0'Driscoll &

Grove, loo., &
He L« Fischar, Incs

Wo6%eng-6319 Gemeral Eleotrie Supply Corp. Subcontract on re=
frigeration for
0'Driscoll & Grove,
Ince, & Ha L. Flg=
char, Inc.

WS50eng=-6461 . L. Mahoney Subsontract “on
heating and plumb-
ing for Fearson

Const. Co.
WEESeng=-6T02 James E. Smith Flumbing & Subocntract on
Heating Co. plumbing and heat-
ing for G. Eehl
Sons

The plumbing work done by subcontraect under Contract WGGOeng-
6319 required contimious and conmtinual retesting of the plumbing
conneoticns before acceptance as a whols was fimally made,

Materials and Workmanship, In general, all materials and equipment
rols ¥y contractors on the plumbing, heating, refrigeration and
ventilation systems were in full compliance with the requiremsnts of
the several plans and specifications under which the abewve contraots
and subcontracts were constructed and with one exception, mamely:
The commonly known "Victory™ type of cast iron pipe was used in place
of the type speoified inasmuch as specified pipe was not available.

Workmanship on heating systems under contract WE6Seng-£3564 was
excellent. Initial teste on the complete work were indicative of
the care talken by skilled labor in assembling the heating equipment,
conmeoting piping, eto.

The plumbing work done by subcontractor under contract W66Seng=
6319 required comtimuous and comtimual retesting of the plumbing
conme otions before meceptance of the work as a whole was finally made.

The worlomnship by the subcontractors on plumbing and heating
in the Civilisn Mess Building, A. C« Squadron Hangars and the WAAC
housing was good and all tests were found to be well within the
limits of acceptablility.
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