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SECTION 1,
DESCRIPTION OF PROJECT

GENERAL

The Seymour Airfield project is an Advanced Twin Engine Schoel
eomprising a Base Site and five Auxiliary Fields, constructed for the
advanced training of aviation cadets in the flying, operation and
maintenance of twin engine planes. The Base Site, consisting of main
field and school buildings, is two miles southwest of the City of
Seymour, Jackson County, Indiena, and covers a tract .of 2,560 acres,
two miles square, ocoupying Sections 25 and 36, T6N, RSE, and Sections
30 and 31, T6li, R6E of the 2nd P.M, The auxiliary fields, described
in Section 18 of this report, are located from the base field as foll ows:

Welesboro Field Nos 1 == 17 air miles, due North

St. Anne Field Noe 2 === 18 air miles, east by northeast g
Gr oyamer Field No, 3 ===« 19 air miles, due northeast S
Miilport Field Nos 4 === 16 air miles, due southwest

Zenas Field No, 5 ===wee 26 air miles, east by northeast

For a regional map of the entire project, showing State and Co\mty.
highways, railroads, municipalities, East fork of the White River
and small socale key maps of all fields see Exhibit 1-A,

The major construction and improvements at the Base Site comprised
elearing and grubbing; earthwork and grading; storm sewers and opem ;
ditches; primary and secondary roads; concrete pavements for taxie
weys, aprons, and runways; parking areas; sanitary sewer system and
sewage treatment plant; water supply, including iron removal plant and
weter distribution system; railroad connections; primary and secondary -
olectrical power and lighting system; gasoline and oil facilities; 415
buildings and structures; dressing, fertilizing and seeding of the’
finished surface; and the protective fencing.

Buildings and structures are for housing, messing, recreatiom,
storage, hospitalization, training, ordnance and administration of 380
cfficers, 520 cadets, 155 WAACs, 31 nurses, 3254 enlisted men, totaling
- 4350; and messing facilities for civilians employed in the maintenance

of post wtilities, training and flying equipment, o

Major construction and improvements at the five auxiliary fields
include clearing and grubbing; drainage; strip grading on auxiliary
fields Nos. 3, 4, and 5; over-all grading; stabilized gravel runways
end taxiways at field No., 1; conerete runways and aprons at field
z:;é;&:u::g, f;ﬁilizigg, and seeding of the fields; and prow= :
: eneing. auxiliary fields cover a total acres =
(see Exhibit 2-A) as follows: . ey =

7y Walesboro Field No., 1 -~ 805 acres, approximately one mile by 13 miles
;St. Anne Field No, 2 =--- B09 acres, a.gproximato'lg one mile lgu:r*o
Grommer Field Noy 3 =--- 652 acres, approximately one mile square

, Millpert Field No. 4 =-~1160 acres, approximately 1% x 1 mile
Zenas Field Noy 5 =----= 658 acres, approximately one mile square.
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The project was developed and designed by the Louisville Dis=-
4rict Office of the U. S. Engineer Carps, with Warren & Van Praag,
. Inc., Architect-Engineer, cooperating in the design of the utilities,
 heating and ventilation, railroad, roadways, and drainage. mu :
layout work, inspection, engineering and architectural supervision
 were performed by the Architect-Engineer's staff under direction of
. 4he Area Engineer of the projeot. 2

. Design layout and comstruction work scovered over 1050 origimal
gontract grnawg;s: 2700 pages of specifioations, over 2000 supplemental
‘detail drawings prepared or chesked during construction, and the pres=

~ peration of 170 approved change orders. Record plans and drawings of
~ %he project total 742 and have been officially transferred to the m
~ Bngineer, : :

a Preliminary work was commenced on May 12, 1942, and the entire

~ projeet esscabially completed with minor exceptions on February 28, -
- 1943. Ths flrst group of buildings, oomprising 7 warehouses, e
. yeady for ~coupaioy on August 23, 1942; other sections of the come: ||
~ gtructibn work were completed and utilized at verious dates as des~
eribed ir che sseveral sections of this report until the completion
-~ dates The entire project was 75% completed when the Post was aeti
"~ on Decomber 1. 1942. . £

SN2
: 2 -

- The total project cost is approximately $15,000,000.00, divided
- dnto 35 prime contracts, and undertaken by 28 prime contractors, @
~ over 55 subeontractors, and utilizing approximately 4,000,000 mahe
how's of works ; . e

.~ In pgeneral, each contractor employed adequate equipment, and
. fleoient number of workmen for the completion of his contract wi
tLa contract completion date. However, in meny instances there
over~run of time required for the completion of construction wk
“+ sladed erection of equipment. Time over-runs were also caused
. ipciement weather conditions during the months of May and Juney
#nd during the late Fall and Winter months, particularly with r
to che comstruetion of conerete rumways and aprons. Failure to come
plete railroad comnections, due to lack of rails, was reflected in &k
eonrtruction progress of the concrete work. Considerable delay was
~ £lsc oscasioned by high ground water conditions which affected clesrin
¢2ubbing and grading; sanitary and storm sewers; and constructionm of
- Buiiding footings and foundations. There was considersble delay oo
°  casioned in the completion of the project as a whole, due to a low pric
. A%y rabing (Ad=4) for building materials and fabricated equipment. A

: rule, equipment items did not arrive at the site on originally s
dates, in spite of concerted efforts to expedite the deliveries,
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SECTION 2.
ENGINEERING AND SUPERVISION

District and Area Engineer‘s Orgarization

The entire project, comprising *the Advenced Twin Engine School,
Base Field tnd Auwriliary Fields, was construsted for the Southeast
Army Air Forces Training Center, lMaxweil Field, Montgomery, Alabama,
under the direction of the U. S. Engineer Corps, Louisviile District
by authority of Dir>ctive 4-1391 of the Office of the Chief of Engineers,
U. S. Army, War Departiient. '

This wori wac under the inmediate direction of the District Engim=
eer, Honry FiSchings, Jr., Colonel, from May 12, 1942 to November 9,
1942, ard Yeary ¥. Hannis, Colonel, from November ¢. 1942 to date.
Colonel Hutchlngs designated Jean P, Case, lst Lt., and Captain sinee
November 18, 1942, as Area Engineer, who has served since the begihning
of the project.

As the work progressed through the design and construction periods,
the Area Engineer built up an organization of officers, engineers, ..
administrative assistants, auditors, clerks, hired labor, etc., while
the Architect-Engineer built up a separate organizaticn which worked
in close cooperation with him. The average number of employees fram
May 12, 1942 to February 28, 1945 (9% months) in the various departe

ments of the organization was as follows: s

Department Number of Employees
Officers (U.S. Engineers Corps) 5
Administrative Auditors and Accountanks ‘ 40
Engineers, Draftsmen, inspectors, material checkers 204
Guards 74
Hired Labor 130

lrchitect=Engineer Crganization
(Architect, engineers, draftsmen, inspectors
~ stenographers, clerks, accountants) 250

The functional chart of the organization is shown in Exhibit "A%, -

Ar shitect-Engineer Organization

Warren & Van Praag, Inc., Consulting Engineers of Decatur, Illineis,
ware the Architeot-Engineers for this project. Their contract was nego-
tiated on May 12, 1942, with the Construction Contract Board in Washington,
De C. and is designated as Contract No. W559eng-6015. The services of
the Architect-Engincer were performed under the general direction of the
Us S. District Engineer Office at Louisville, Kentucky.

The Architect-Engineer contract authorized architectural and
engineering services under two sections, nemely,
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Title I, Preparation of the necessary survey, plans and
specifications; and

Title II, Engineering supervisicn and inspection of construction.

The original contract contsmpluted the construction of the Base
Field, Advanced Twin Engine School, end Three Auxiliary Fields. Sub=
sequently, the cortract work was extended by Inoreasing the scope of
the work to include two additional auxiliary fieids; additional builde
ings and all incidental items of construction; the final boundary
surveys; etc. The oclosing date of the contract was extended to Februs

Work under Title I of the Architect-Engineer sontrect was come
menced on May 12, 1942 at Decatur, Illinois. The Architact-Engineer
Office was moved on May 24, 1942, to Seymour, Inaiana and work was
immediately resumed on May 25th ir the Shields Memorial Gymnasium.
On July 12, 1942, the plans and specifications cocvering ell majar~ .
utilities, buildings, eto, for the Bese Field as outlined in Title-I
of the contract were completed and delivered to the District Office,

- On September 19, 1942, the Architect-Engineer organization was
moved from the Shields Gymnasium into a specially built office headw=
quarters at the Base Field, where work was continued for the dura‘bion
of the project.

Construction and inspection services under Title II were com=
menced on June 6, 1942, with the demolition of existing structures by
purchase and hired lebor, and have continued to and including February
28, 1943,

The Architect=Engineer contraot work was ordered terminated as of
February 28, 1943, and the balance of the work was continued under
direction of the engineering department of the Area Engineer. As of
February 28th, the work set forth in Titles I and II was c¢ssontially
completed. There remained only the supervision and inspection work
on a few incomplete construction items and the closing of office records,
progress reports, and auditing of accounts. The major items of une
finished construction work ineluded the finish grading at the Base
Field and five Auxiliary Fields; and the stabilizing of the base for
a portion of the runways at Walesboro Auxiliary Field No. 1 together
with dressing, fertilizing and seeding of surface areas; and the
erection of & portion of protective fencing at both the Base and Auxie
liary fields. All utilities and all buildings were completed as of
- February 28, 1943, as was all other essential heavy construction.

Iir the prosecution of the work, the Architect-Engineer staff qon=
sisting of architects, engineers, draftsmen, construction inspee¢tors,
clerical and laboratory staffs, accountants and othersmaintained am
average employment of 250 per day, and reached & maximum of 435 em=
ployees during the peak of construction, Exhibit "B" shows the
functional chart of the organization. .
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The erchitestural ard engineering rervioces rendered by the
Architect=Engineer organization were expeditiously and skillfully
performed. The conduct and cooperation of the Architect-Engineer
organization with thc Area Engineer Officc, the Post. Commander and
other authorized United States Agencies were excellent,



SECTTON 3.

‘LANDS &XD EIGEIR«OR-WAY

Land Acquisition

Lands and rights-of-way necessary for the base and auxiliary
fields were acquired in advance of surveys and construction work, all
ol which was accamplished by the Land Acquisition Department, which
was in charge of the following project managers:

Nos 1. Jos. W. Springer, Land Acquisition Office, Camp Atterbury,
Columbus, Indiana. Under his management the initial plawing data
was commenced. The work was conducted through tho Land Acguisition
Office in Columbus.

No. 2, Frank H. Wolfe of the Real Estate Secticn, Onio River .
Division, U, S, Engineers Corps, who on June 18, 1942, opened the first
lend acquisition office in the High School Building, Seymour. Indiana,
which was moved to Room 23, Vehslage Building, Seymour, on June 28,
1942, During this time appraisal and optioning programs on the base
field and the railroad spwr right-of-way were sonduetcd, Tract owner
ship data was prepared on five auxiliary fields and the app: e;.sa.l
program on these fields was commenced.

No., 3. Lt. Carl Howell, Real Estate Section, Ohio River Divisiom,
relieved Mr. Wolfe on September 7, 1942, and continued with tho duties
of his office until September 14, 1942, During this {imc appraisal
work on the auxiliary fields was conducted and curutive work on title
certificates was initiated.

No. 4. Robert L. Moss relieved Lt. Howell on Feptember 14, 1942, -
and continued as projeot menager until November 16, 1942. During this
4ime, payment and closing procedure was initiated und complcted on 18.
tracts optioned on the base field and 9 traots on the railroad spur
right-of=way. Appraisal work was completed on the auxiliary fields
and the optioning progrem on them was initiated and completed,

No. 5. Sidney H. Showalter relieved Mr, Moss as project manager
on November 16, 1942, and continued in that capacity to the date of
this report. During this time, payments and closing procedures on the
auxiliary fields were completed. Tract ownership data was prepared
and the acquisition of easements for drainage ditehes off of the
auxiliary fields was initiated. This includes ditches, lmown as Ditches
A, B, and C, Walesboro Field; and a ditch running north from the
Grammer Field; the ditches on the west and north of St. Anne Field;
and one ditch southeast of Zenas Field. Likewise, tract ownership date
was initiated for the Kasting Ditoh running south from the Base Field,
The drainage ditches inoclude 30 tracts of land totaling approximately
80 acres,

Also, data is being prepared for the acquisition of avigation easew=
ments bordering the base field and the five auxiliary fields. Property



owre-ship maps have been preparad showing the location of obstrue=

tlons in the glide angles, and these indicets approximately 150 ownége
ships. Daaeges for the removal of these obstrustions will be sube :
stential 2a approximately 50% of thase properties and in some instances
fee purchases may be sdviseble. Gross appraisal work reflecting the
approximate cost of the romeval of glide angle obstructions has been

eompletod.

The rurairiag work to be done by the Land Acquisition Office com= .
sists shist'ly of completing the acquisition of avigation easements
and claarance rights.

Form ef Procurements

All proourements of land for the basc and ouxiliary fields and
she right-ofeway for the railroad spur jincludes full ownership of the’
iend, oil and mineral rights. None of this land acquired has ever
been undermined. All roads on these sites have been closed by pros.
ceedings in Commissioner's Court in their respective counties, . -

. 4 land survey has been made of each field; maps have been pre-
pared and a perimeter desoription appears on each of said maps. Transe
actions for all of the traots of land hersafter referred to as optionéd
have been closed and the owners have been paid.

The procurement of the rights-of-way for the drainage ditches oube
side the boundary of these fields have been in the form of perpetual
easements with the right to re-enter upon said rights-ofeway for the
purpose of repairing, cleaning or enlarging the ditches thereon,

The following essential data for the various fields are tabulated
hereafter, as follows:

BASE PIELD
Jackson County, Indiana

Direotive: May 4, 1942,
Initial Possession: May 23, 1942.
Initial Possession under: War Powers Act.

Number of Tracts: 25
Acreage: , 2,534
Appraised: | ! §571,648,00
Number of Tracts optioned: 18
Amownt: $353,980,00
Acreage: , 1,591 :
Date: June 17 to August 12, 1942
‘Number of Tracts condemned: 7
Amount: $217,663,00
Acreage: 943
Date of Judgment: Septepber 3, 1942,




WALESBORO AUXILIARY FIELD No. 1
Bartholomew County, Indiana

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

Number of Tracts: 25
Acreage: 809
Appraised: $125,879,.00
Number of Tracts Optioned: 25
Amount: $125,168,00
Acreage: ‘ 809

Date: September 21 to October 16, 1642.

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

ST, ANNE AUXILIARY FIELD No, 2
Jennings County, Indiana

Directive: August 13, 1942.
Initial Possession: August 19, 1942.
Initial Possession under: Construction Permit.

Number of tracts: 16
Acreage: 788
Appraised: $56,170,00
Number of Tracts optioned: 14
Amount: $49,382,00
Acreage: 650
Date: October 7 to October 10, 1942
Number of Tracts condemned: 2
Amount: $ 6,788,00
Acreage: 135
Date of Judgment ‘ -
'} Y
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GRAMMER AUXILIARY FIELD No, 3
Bartholomew County, Indiana

Directive: August 18, 1942
Initial Possession: August 19, 1942,
Initial Possession under: Construction Permit.,

Number of Trncts: , 6
Acreage: 640
Appraised: $77,761,00
Number of Traots optioned: 6
Amount: $77,761.00
Acreage: 640

Date: September 21 to September 24, 1942

No “4racts condemned., Entire field optioned.

MILLPORT AUXILIARY FIELD No. 4
Jackson County, Indiana

Directive: August 13, 1942,
Initial Possession: August 19, 1942.
Initial Possession under: Construction Permit.

Number of Tracts: 13
Acreage: - 1,141
Appraised: $136,128,00
Number of TIracts optioned: 7
Amount: $ 52,654,00
Acreage: 578.
Date: September 28, 1942 to October 13, 1942,
Number of tracts condemned: 6
Amount $ 83,474.00
Acreage: e 568
Date of Judgment -
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ZENAS AUXILIARY FIELD No. 5
Jennings County, Indiana

Dheotini&ug\ﬁt 26, 1942,
Initial Possession: August 19, 1942,
Initial Possession under: Construction Permit.

Number of Tracts: | 10

Acreage: A 640 .

Number of Tracts optmnad W
h@\m‘b. . 48 .Oazm‘ = .
Acreage: 0
Ptte: . October 2 to October 6, 1942,

/ : ;
Number of Tracts condemned:
No Tracts condemned. Entire field optioned.

RAILROAD SPUR RIGHT-OF-WAY
Jackson County, Indiana

Date of Directive and Initial Posgession in Division Fihi. A
Initial Possession under: Construction Permit.

Number of Tracts:
o Aereage: 7.288

 Appraised: ‘ $11,040,00
Number of Tracts optioned: _ T

Amount: : $11,040,00
horeage: ' 7.288

Date: = August 13 to November 10, 1942.

Number of Tracts condemned: None
All tracts optioned.

1t




SDCTION 4

ORIGINAL “OPOGRAPHY - BASE SITE

Exhibit “C" shows tiae original plat site together with the
ce contours of the land, section lines, farm houses, school builds
h‘a fences, wooded areas, roads, lanes, ridges, sioughs, and the
~ existing Seymour Airport, on which the initial preliminsry layout of
_ the Base Site has been superimposed. This area was mostly farm land
plmted in corn, oats, wheat and barley; some pasture land; and sevel _‘j;
tracts (approximately 126 acres) of virgin timber, mostly oak, beech,
gam and sycamore. The trees represented hundreds of thousand board ‘
feot of lumber; many trees were five feet through at the butt and stood
ar 75 feet in height. The area was poorly drained, and had a number
Bf'nrshy meadows and seeps vh ich remained wet until August. Some of
h- area had been tiled and drained to facilitate the removal of excess
ubr to qurry on farming operations.

ot A amiy ridge traversed the area irregulariy *unning nortl ;
_and essterly from the mid=péint. of the west boundary line to sbout tlias
north quarter point of the east boundary dividing the site into two
i-ts watersheds. Approximately two-fifths of the site is tributary
~ the Bast Pork of the White river watershed and drains northerly into
~ Heddy run and thence three miles westerly to the East fork. The soue
'Aiﬂrly three=fifths of the site is in the Muscatatuck river watershed
- end dreins through Kasting and other drainage ditches which extend
~ southwardly for thirteen or more miles before reaching the mmm
i rtrbr. !

= ,:f~!ha emouﬂ of the ground surface shown in Exhibit "C" are give
';;' vations to the U,8.G.S. datum. The average clevation of the
- dividing ridge between the above deseribed watershed is from appr

i’b&ly 580 to 600 feet; and the average elevation of the areas to %

m and to the south of the dividing ridge is from 568 to 572 fee

: ~ The top soil over the area was a sandy silted loam with some hu
2 s b!n! 4 to 8 inches deep; in a few small spot areas, the soil had e %
- characteristics. Subsoils as indicated by trench excavations for &
~were different in the two watersheds, North of the dividing ridge, th
_top soil is in general underlaid by water bearing sand of varying depths

~ and immediately thereunder is a dense impervious blue=-grey ¢lay which

q@aim a considerable quantity of silts This so-called ci.lty clay
lﬁglu freely when excavated and becomes soupy when water is presents
Another water bearing sandy stratum is generally found immediately be=
jof the impervious grey clay. South of the dividing ridge, the top

- soils are underlaid by a dense highly impervious blus and yellow elay,
two to five feet im thickness and underlaid by saturated fime Mlﬁ{
:‘ammx soils.

+  Test borings were nade and logged throughout the area %o umh
'jfj tioms of ground water and types of subsoil., These borings were
made at 100 ft. intervals on the center line of all rumways and within
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} parking apron area, & total of over 300 %ests, and presented a
te deta on the subsurface comdi*ions.

. On the north half of the N=8 rumway locetion the ground water e
bion averaged one foot below the matural ground surface except at
erseotion of N-S and NW-SE rumimys. A% the dividing ridge the g
for elevation was 4% feel below the natural ground, At the inter:
of the N-§ and E-W rumwcys lozatlior. the ground water elevatix
8 at the ground surface and this arse was a veritable marsh. The
most unfavorable grouni conditions on the entire site were in this ares
a8 the subgrede was completely saturated and too light to permit drains
The west half of the E<W runway was parallel with and approximately 400
Peot north of an origimal farm draimage ditch and the ground water
varied between 1 and 2 feet below the matural ground surfaces The east
‘half of the E-W rumway traversed a very heavy wooded tract the ground
vater level practically at the matural ground surface with water pooled
the entire area. The north end of the NE-SW rumway was on higher
: and the ground water level was 2 to 3 fest below natural grol
ce. The north end of the NW=-SE rumway was on a sandy ridge &
ng up to 9 feet in depth did not reach the ground water levels =
Ags oft the south end of both NE-SW and NK-SE rurways showed the
water level to be 1 to 2 feet below natural ground eurtaﬂ'. '

the Msmu a3 JATRSSBEISLy of the sub-scil W liying GIER/
, different écﬁha with different type backfili and then pondint
that the welocity of ficw in the average su

s approximately 1/2 foot in 24 hours. -

- Preliminary topography work on the base site was done by foree
m the Louisville District Office. Final work was done by forces
the Architect=Engineer on the base field and auxiliary fislds.

e were no U.S.G.S. maps available for the site of either the biu
é or tny of the auxiliary fields.
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CLEALDVG 2D GRUEBNG - 3AEL FIELD

e s

AENTKAL ' \

Jleakring and prusbing »f the Dasc Tiald suterded over the entire
area oi' some [§50. anres, including 126 acres of virgin tinder land :
divided into 8 tracts of \land. Most of these wooded tracts were in °
the line of the proposed runway, aproa aud duildiag arsas ana re=
quired immediate removal prior to grading overations. (Sce Exhibit ol vhl =
The cleering 'and grubbing vork included the Telling of tress; remowval -
and blacting of stumps; puiling of roois, burniilg «f all brush; snd =
removel o all legs and salvaged timbor. Virgin Giwber tracts were
mestly oaic, beech, gum, syoamor: and some hlckory end locust. Fqgfﬁ'
tracts (No. 1, 2, 3 and 4, containing epproximabely 100 acres wtro s
found growing under very wet couditions. Tivbers nuitable for f!ﬁéc
posts were left piled at the site,

Blasting of the stunps was done in accordunce with the rules
set up in the Safety Monual, and medilfied to meet field scnditions.
"All dymamite vork was completed froe frow injuries and casuslbies.
The Safety Department wes in full chairge of iethods for the use

Trez8 at the sibtes of the old Saurcncamp and Miller res

were left in place. inesmuch as these esldences are to he ut
- i ’ 3
~the Air Corps.

SONSTRUCTION DATA

411 cleering end grubbing work at the Base lite was a
@s e single contract to Ralph Uyers Construction Co. of Sal
indiana. Pertinent dates in the progress of this work an
IR M08 Bok i en st h isniin Shks ahte Bk %
Designation.ceesssssssesssssesscseessllloaring and Grubbing
Contract. No.“.”...........-..-...--W5596ng'~52‘*4
"Suocon‘hravtor.u...-..-..-........“,Mar’bi“ldale & Wﬂatm
y Salem, Indians
. Office work started at Louisville..« April 16, 1942
Ylans & Spess.completodecsescsesssessdume 13, 1942
Bids Opened at District Offices.....sdune 29, 1942
Letter‘o.i‘ Aw&rd Issued..“.........--July"1, 1942
Réceipt of Notice to Proceedsssss..asduly 2, 1042
Construction startedeecaseess -......-July 6, 1942 ~
Original Scheduled Completion...s....Aug.31l, 1942
Actual Construction Completedesss..sOct. 12, 1942
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Zicaring and grubking - Part ~f Coniract To5%eng-6244

Ralph iycrs Corstruoﬁ:on Go

e e i a— P —

Worlmanshi» - Deotl the prime ard subcoatractors had skilled and ex-

perioncad worlmen whrich was reflscted in zuod workmanship.

Corstruckion IPOFreD - rrogresc wms cemparatively slow, due to rain
(@] e Ir 3

|
and wet [ round conditions; an. lu of torls end workmen; however,
graalng»ogoratLonb were not de Jay qt any Times ;

An abstract of a chronological descriphion of the construction
summerized from the daily construction reperts illustrates the import-
ant items retarding progress: "The clearing ond prubbing work started
on July €, 1942, with 15 men felling timber in Trect 0. 2. The com=-
tvac\o* vas uraHlo to get sufficient tools to ewmploy more than 15 men
at the bezinning of the job; bub on July 1Cth, a sscond shifs was 4

vsﬁarted end therc was a to 2l number of 70 mer semploved. About this
time severazl days of rain slowed down the OyulatJO”b; and it was. ;mp
possible to do anything except sut 4rees and pile brask. The coq:~
tractor tried to use bulldozers to push out small trees and stumps
but he was unable to get traction due to the mud and wuier in the
area, Small tools and sufficient labor continued to be o problem
watil about the 20th of July at which time ths conitractor had approx-
imately 120 men clearing, blasting stusips, piling and aurnlﬁg brush.
He was using 3 bulldozers and a cranc for piling bruash."”

"By Auvgugt lst the ground hed dried up sulficiently to allow
the contractor to yard his logs and haul them away and by August
4th, Tract No. 2 was completely cleared, ready for grading and
traﬂts Woes 1 and 3 were reedy for FV%dl;g by August 15th. Tracts
Nos. 4,5,6and © were COleuVVQ and ready for gracding by September
5th. These tracts included all the heavy clearing and grubbing on
the area. The other tracts were light; clearing and grubbing con-
s'sted, in general, of scabttered large trees and brush."

"Tracts Nos. 1, 2 and 3 were set up for completion July 3lst.
Tract No. 2 was substantially completed Avgust 10th and Tracts
Moss 1 and 3 were substantially completed September 8th and 1l4th
respectively. Trachts 4 to 9 inclusive were set up for completion
August 31st. Tracts 4 and ¢ were substantially completed September
15th: Tract No. 6 was substantially completed September 22nd; Tracts
Nos. 7 and' 8 werc substantially completed September Z24th; Tract No. §.
was substantially completed September 25th." :

"Clearing and grubbing in the balance of ‘the contract was com-
" pleted October 1l2th with the exception of several stumps along the
fence lines of the Fast, ‘jest and South boundary."

No change orders were required under this contract.
Summar ofvgggftruction Operation

OrganizatioNecvisssnssssssesscssaverage
(b) Efficioncyecccecescsenscannssssscdverage
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(n) TRABLOBETE cowa e s avwns s asens c AVETEZE ARG BHOVE
(1) ResWrcefluln 68 oncevoecsvesessaVOTEZES aNd ALOVE
(7)) sxesution of coutracteios-ee.e.Work accomplished
efficisptly xnd welil
£oaN 4 ik mes A | 4 st B . b L)
(¢, vontractor met all payments Lo sub .coatractor, labor, ete.
when dud .
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SECTION 6.

GRADING - DASE FIELD

FERLL

1tsms of work included under the title of "Grading at Base Field"
are oxcavabioa. stripping, top soil replacement, compacting of the
sxcavetion ~nd other similear items. In general, this earthwork com-
prised 4,311,000 cubic yards of common excavation; 2,000 acraes of top
soil strippinz and replacement covering 1,381,000 cubic yards, making -
a tohel of 5,392,000 yards of earthwork handling and compacting.

Bstablished grades at the base field were determiuned on e meximum
gredient o 13%. The basic design was established by vhs U, &,
District Office at Louisville and developed by the Architect~Engineer,
The earthwork covered an area of over 2,000 acres in which maxi.mmn_%’
excavation cuts below the existing ground level were as large as 12
feet and fills as great as 10 feet above the natwral ground surface
were required. The specifications allowed a plus or minus of 1/10
foct tolerance in grading. The finished elevations of the subgrade
for the area of the runways, aprons, and taxiways was 0,5 feet below
the established grades.

In general, tests indicated compaction to or in eixcess of the

. optimum requirements. The characteristics of the various types of

soil encountered were all conducive to very satisfactary ccoapection
in accordan¢e with the requirements specified. All the fills wers
placed in 6~inch layers thoroughly rolled and sprinklecd Ioroptimum .
moisture content. The average dry weight of the naturcl soil was = Hoh
109 pounds; and the average weight of soil with optimun moisture con=
tent was 127 pounds. Specification requirements called for 96% of
optimum compaction, and the average results of soil tests for com=
paction indicated an average of over 110 pounds dry weight per cubie
foot. Below this figure, the compaction was considered unsatisfactory
and additional compaction was required. (See Seetion 19 for discussion ;.
of Soils Analysis.) o

CONSTRUCTION DATA

General ~ The grading work was arranged in a single contract on a unit -
priee basis por cubic yard and awarded to Ralph liyers Construetion
Company of Salem, Indiana, Three subcontractors assisted in the
carthwork:=

McVaugh-Haynes of Centerline, Mich. «.ssss.doing 18.5% of the work
Chernus Copstruction Cos of St, Louis, Mo, " 16,24 " @ 'n
Triangle Const. Co., Kankekee, Ille seeqep. " 4,30 w~ w

and the Walance of 61% was done by the prime contractor.,
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, Pertinent dates from the initial planning to the completion of
ﬁn grading work are:

Office Work at SQWOW ﬂt“udco.oo.ooooouay 25, 1942 -

Plans & Specs. Completed teesserer s esssdUNS 18’ 1942
letter of Award Issued ooouonoo--cooo.-oo.J\le 2, 1942
RBCOiPt of Notice to prow‘d .oo-.u-o--o.July 2, 1942
Construetion Started ........o.....u..uJuly 7, 1942
Original Scheduled Completion s.sseseesscdugust 31, 1942
Aetual Construction Cmplet’d ooooaoovopoFObrwy 28, 1943 *

* Final Grading, Seeding, etc. transferred to Job A=5

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

Gtmstruation Progress - Progress was slow during the first month . £
to extreme high ground water conditions encountered., The prime cmé-‘a;
ttactm"broke ground on July 7th at the site of the E«W runway, west
of First Street, and spent days in maneuvering his earth loading

and handling equipment from bogging down in the mire, BEarly opera- '
- tions were devoted to fence, ecrop, and vegetation removals; stripping,
stocking, and piling top soil on the E-W runway at the interseection 2
with NW-SE runway.

4 brief -description of the construction progress is taken from
the summary oonatruction report sbstracted from the daily 1nspoofion :
reports:-

"After the first stripping was removed in this area
- using an elevating grader and Euclid wagons, the heavy

= equipment mired down so that it was almost impossible to

' make any progress. As many as ten of the thirteen Euclids
stuck at one time and the prime contractor using two D-8
Caterpillar Tractors to pull the elevating grader and he
kept 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-S runway beginning at station 16
and going north. The contractor moved a three yard Horthwes®
dragline in on the sandhill south of Kasting School with 6
Euclids hauling to the dump; and an elevating grader and six
Euclids, working on the south end of the sandhill picking up
a sandy clay to mix with the almost pure sand coming from
the dragline operations. The contractor had 6 twelve-yard
LeTourneau scoops stripping top soil from the fill area and -
stock piling it outside the toe of slope on the west side of
runway fill area, There was considerable discussion regarde
ing the foundation under fill area due mostly %o the fact
that equipment was unable to operate without sticking in
the mud after the area had been stripped; this wss accounted
for by the fact that the ground water level was less than a
foot below the normal ground surface. The Louisville District
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Office issued a directive that this entire area was un-
suitable material and would have to be removed before the

fill could be placed so the contractor pulled his equipment
off the N-S runway on July 16 and began work, in building

area No, 6 using a dragline and Euclids in 9 foot cut near

the intersection of the N-S and NW=-SE apron building a haul
road to the east west apron area where there was a three

and one-half foot fill, On July 21st the Louisville District
Office sent a soils technician and grading expert on levee
work, as technical adviser to the Area Engineer. The speeci-
fications required the removal and stripping of top soil

100 feet 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

the cut areas. A directive from the Louisville off'ice, dated
July 22nd, set the subgrade elevations 0.6 feet below finish
elevations in the runway and apron areas, and no top soil

was placed within these areas. By August 15th grading between
tho N-§ runway and First Street was completely roughed out and
the contractor moved into the area east of First Street leaving
6 twelve~yard scrapers on the west side to finish up, that is
the entire north=-south apron area, the northwest southeast
apron area, and the west half of the eastwest apron areca was
fine graded,also the east west runway area from station 30

to the end Sta. 55600 and the morth south runway area from the
south Sta. 55£00 to station 45 was complete and to grade; and
building area No. 6 had been graded to blue top stakes west of
First St., but the top soil had not been finish graded.

“In the grading area on the east side of First Streetb
it was necessary to require the contractor to do some skipping
around in this operation so that the work of other contractors
could be started and carried on, particularly for the under-
drainage contractor and the general building contractor.
Plan changes in the location of the base engineering buildings
necessitated an interruption of the normal sequence of operations
of the grading contractor so that it was necessary to move him
out of his grading operations east of First Street over the
building area No, § adjacent to First Street and west of the
warehouse area in order to expedite other construction work;
another interruption to progress in this area was due to an old
family graveyard approximately over the north texi strip parallel
to NE-SW runway and about midway of the taxi strip where there
was approximately a six foot cut, and it was necessary to leave
a large bar of dirt in there to be graded later after the cemetery
was moved., However, by September 20th grading was complete on
the aprons and runways except for the N-S, and all was complote
November 1lst. The Myers Construction Company put a part of his
equipment in on the N-§ runway in addition to McVaugh-Haynes
equipment in order to oxpedite completion, ’

"When the paving operations were begun September 21st stakes
were set to plan grades for the paving. It was found that the
grade was consistently a tenth low on the apron ares and +the
grading contractor was required to place approximately 10,000
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- . . yerds spread out on the apron area, Although the specification

- allowed a plus or minus 1/10 foot tolerance in grading and
eompliance with a directive from the distriet ofﬁca insisted
upon by their grading advisor that the subgrade be held six
tenths below finish grade.

"After October 5th Myers eand Chernus confined their entire
operations to the grading of the all over landing field, Worke
able plans were never furnished for this area, The original
plan was made for under drainage construction and work was
laid out and performed in accordence with this plan, however,

a later edition changed the entire scheme deleting under-
drainage and substituting inlets for the collection of surface
~ drainage, Grading was laid out to this plan, however, a sub=
- sequent plan for the drainage deleted several of the originmal
storm dre lines and changed the location of others after
the area grading had been performed. For the most part gﬁ;ng;
~in the all-over landing field was very light, however, it was
necessary in most oases to strip and replace top soil after
the grading was done, The all-over grading was finished eas®
of éau triple box with the exception of some finish dressing
‘in the north and east area and the area grading west of the o
triple box was about two-thirds finished. No grading has
been performed on a strip adjacent to the triple box, and in the
‘area on th: west boundary directly west of the E-W runway as qt

- 4fter December 22, 1942, finished dressing work of the surface
‘m not be carried on expeditiously because of the unfavorable
~ﬂlﬂm' conditions.

~ No change orders were issued on this contraect; however, a :
ﬁgw agreement, dated August 1, 1942, added earthwork for teme
o ~ditches and permanent duimgo ditcm wh!.eh is descoribed. in

| Wien 7. '&i& = Base Site".

i

wgmintidn . e

a & o+ s s 2 0 % s s « OVOrage
Efficiency « + « % % ® % % s s s s e v e AVOrage
{“ Inith‘kiw ® % e % e e s s e s s e s & e BAVOrage
(i) Rosourosfulness o « ¢ ¢« ¢« ¢ v « o ¢ o average
(e) Exeoution of contract . . Work accomplished efficiently amd
: well B
(f)‘ Contractor made payment to sub-contractors, labor, ote, whem
due,

G#gﬁ*uo‘bion Guarantee - prletion of contract.is guarenteed by per=
ormance bond,
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SECTION 7

DRAINAGE - BASE SITE

DESCRIPTION

General. The drainage of the Base Site consists of two major systems of

subdrainage, storm water sewers, and open ditchesi=namely, (1) The north

drainage system serving about 45% of the Base Site area, tributary through

a single main ditch to Heddy run and the east fork of White River; and

(2) the south draimage system serving about 55% of the Base Site area X

tributary through Kasting Ditch, 123 miles long, to the Muscatatuck e

River, Exhibit 3-A Part 1 shows the general scheme of the storm sewers

and ditches of the north drainage district on the Base Site, and Exhibit

3«A Part 2 shows the general scheme of drainage for the south draina

systems i
The drainage improvement comprises 8.94 miles of open ditches ine

volving 425,000 ocubic yards of earthwork; 6,450 lineal feet of concrete

apron trenches; 5,100 lineal feet of reinforced conecrete box-section

conduits; 84,500 lineal feet of storm sewers; 60,500 lineal feet of . x

sub=drainage; 382 manholes and inlet structures; 6 reinforced concrete

arch bridges; and other appurtenances thereto. In addition 2.33 miles

of temporary drainage ditches involving the excavating and backfilling

of 179,319 cubic yards of earth were required, preparatory to the grade

ing and underground sewer work.

A set of record plans of the complete drainage systems as deseribed
above, covering locations, sizes, sections, slevations, details and
other pertinent data has been officially placed on file with the 0.C.E.
Form 290A, and is designated as Record Drawings No. STES-AE-1DR to
39DR inclusive, dated February 18, 1943. '

The north drainage system of the Base Field has been designed by
the Arehitest-Engineer and constructed in general conformity with the
preliminary report on "The North Drainage System" dated June 23, 1942
and the construction plans and specifications, dated July 6, 19424

The south drainage system was designed by the District Engineers
Offiee at Louisville. Plans and specifications were prepared at that
office and the system was constructed in general conformity with these
plans. .

In general, the systéms provide reasonable 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.

Basis Data on Design

North Drainage System. The pertinent basic design factors for the
north field dreinege, including the building area, ars as followsi~ X
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(1) Use of rational formula, Q = CIA.
(2% Design storm of l.4 inches per hour, taken from Miscellansous
Publications, No. 204, U.S. Department of Agriculture, by
David L. Yarnell, pages 41, 42, 43.
(3) Frequency of above storm, expectancy of one in 2 years.
(4) Coefficients used in above formula=
(a) Woodsesss0el (b) Cultivated landseess 0.2 (¢) Lawns and :
pastures....0.3 (d) Gravel roads ... 0.7 (e) Pavements /t
and roofsecees0.9.
(5) Critical time, in terms of velocity in feet per second from
the farthest point to intake of inlet:-
(a) Woodssees 0.2(b) Cultivated lands.s.. 0.5 (c) Pavements
and roofseese 400 (d) Gravel roadssses 3.0 (e) Lawns and
IB.Stul"QSo-n. 100.
(6) Cosfficient of friction ("n") in Manning's formulas=-

Open ditches 0.030
Sewer conduits, 6" to 21" 0.013 ‘
_ Sewer conduits,24" to 48" 0.012 o

-
>

South Drainage System. The basic data on design for the south field
- drainage were developed in the Louisville District Office at the time
the construction drawings were preparede.

North Drainage System.

Open Ditches. The existing draimage found in this section was very X_
meager, possibly just sufficient for cultivated and pasture lands. None
of the existing ditches were used in the final construction.

The north drainage system is constructed with the main outlet ditech
from Heddy run starting just beyond the northwest corner of the milittrL
reservation and extends a few hundred feet along the west boundary of t
site; thence, it runs easterly and southeasterly to the east side of
First Street, which is the main entrance road in the center of the field;
thence, it extends south to the north line of E Avenue Kast, where the
48=inch sewer of the main storm sewer system of the building area dise
charges; thence, the ditch traverses the building area in an east and
northeasterly direction to the northeast corner of the base field, at
the Walnut Street entrance. (See Exhibit 3-A, Part 1). The upper half \
of this diteh provides immediate outlets for all road ditches in the ]
officers area, hospital area, motor pool area, warehouss. etc. \,L¢/

-

All ditches are flat bottom and of varying widths, with 2;1 sloping
banls. They comprise the following lengths and widths starting at the

outlet at Heddy run (See Exhibit 3-A, Part 1)i=
2840 Lin. Ft. with 15 foot bottom width *
3533 n L] n 10 n " ", ‘/VJ.
1624 " L " 8 " . n | (,
1548 " " n 5 n " "
5455 n " n 3 n L "
oon ¥ Ll SRR “ . furaich @iteh)

tho gradient of the main ditch is 0,08% except for the uprer 2,/3 of &
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mile which has a pradisnt o 0.32%.

Sewers, The building area sonth of E Avernue is drained through the
underground conduits and inleis comprising 6 main lines and several X
connection laterals making a complete system of underground storm
drainage of 5.07 miles of sewers, divided as followsi=

1851 Lin. Ft. - 10" storm crains (Vit. tile)
3128 oM g o " " " )\/%§
A

5858 N -~ 11 n n " "
i % - {0 1 " " " »

2%22 n 5 - ign it t n " C}

g " it P | n H f " b

3573 ¢ " 5t - 24" " H " i

3663 % W oM 0 " (R.C. pipe)

1589 i L] i 30" " " " n

£40 it id o 33" % fn " "

1000 4 - 3" " " n "

208 *® 4 - 39" it " " f : L d 1
. 933 n i - 42" " n " fl -
f- nos 1 " - 48" " n " "

180 - Type Ay B & C Inlets

Main lines Nos. 1, 2, 3 and 4 serve the squadron areas of the school
area, and main lines Nos. 5 and 6 serve the warehouse area. A number o i
of small drains serving as storm water outlets for a number of buildings
are comected to the storm mains,. .

Temporary Ditches. The main temporary ditch with 8 foot flat bottom,
<1l slopes, extending for over 4,000 feet, was loeated to the west and
south of the existing Seymour airport, and effectively served to lower
the ground water table, and expadited grading and underground work.
This ditch has been refilled.

Road Bridges. The six arch-type bridges are located where the main road=
wa{s orossed the main ditch as indicated in Exhibit 3=-A, Part l. These :
biridges were designed according to Bulletin No. ST52 of the Structural =2
Bureau of the Porgland Cement Association, but with modifications as to e
the tensile stress requirements in the bottom slabs This type of bridge ;
presents a pleasirg appearance in the area, and requires an unusually ]
spall amount of oritical material (18.5 lbs. of steel per cubic yard of
concrete ). :

The South Drainage System.

Jpen Ditches. The drainage area served by open ditches in he south ,
Trainage system is divided into two parts, namely, the Marginal Ditches ,{— :
and the main outlet, Kasting Ditch. / 2

, The marginal ditches are four~-foot flat bottom, with 2;7 sloping -
benks and have gradients of 0.10% except at the several checl dams \(
along thesec ditches. The total lengths of the east and west margimal \
ditches are 10,865 feet and 8,850 feet respectively. These e ginal |
Aitches s3rve the all-over landing field area and as outlets for %he ;!
andordrainage system; and alsc to divert the rua=cff aroand th) ali- 7
over fleld area so as to reduce the size of the s%urm diuine mitilin
she ereas '
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| : ﬁtht for the comcrete triple box conduit and is a 26-foot flat &

Hasting Ditch and it appears advisable to extend the deepening nﬁ
 widening of this ditoh for a distance of five or more miles.

The north part of Kasting Ditch was enlarged and deepened as

iteh with 231 sloping banks, finished to an average gradient of
: improved h of 13,800 feet extends from the south line of the
ﬂliﬂry reservation soutlwardly for a distance of 2.57 miles. Appuw
- temant construction items involved in themrgimal and Kasting Ditech
s ots inoluded three new bridges and the underpimming of one
County highway bridge.
- Observations of Kasting Ditch during periods of high run-off ine
~ dicate serious flooding, downstream below the enlarged section of :

~ also involve the underpinning and reconstruction of nine more

Btorm Sewers. The underdrainage system in the south drainage area is
- a1V o two parts; namely, the system serving the mmm:
~ area tmd the south allwover field.

l‘hs rumway~taxiway drainage system is made up of ten lines vfi\ :
sewers and the pavement edge drains as followsi ;

1. Apron trenches, 10 units totaling 6,476 feet

2. Apron trench outlet

3. Conerete box sewers

4. Smr 1m‘ A, Bp C, D, E, F and Gp totallng 107;‘1‘

~ The all-over field syeten is mde up of ten lines of sewers mvu
_ lines H, I, J, K L, M, ll. 0, P, P"l; and box sewer mb—dnin, t
: 13. 115 lineal feet. A

A breakiown of all underdrainage in the south dramage syﬁe' i;
fo}iarn _
Rumwa y-Tax iway Area

225 Lin, Pt. of 53' x 6' Single box sewer comduit
1438 LA x 6¢ Double box sewer conduit
3%%0 " " "Eptx 6 Triple box sewer amﬁni‘k '

698 " " 12" phin oonorete sawer pipe :
102 *® o
mﬁ " " lsn " " " "

1856 " " oogn  m n "

97 " 27" Reinforced concrete pige

Bl " . 20F -

1495 a n ull L tl,

866 ¢ n A * 3% oulvert pipe

680 " " ogt n "

S " " 21" " ] T '

832 ” n 24" f " " "
o454L 1 n BN " ] " "

482 i i -n . 3'510 n i u b4
2(‘“ ¥ " - 56' n r i L]

_;47q i n 421‘ 1 " 5 3
BL28 W n 48" " »

24



Runway-Taxiway Area (Cout.)

5092 Lin. Ft. 54" Reinforced concrete culvert pipe
n n n

7088 " "ogo"
1729 " * 8"
38995 " .- g
14990 " . g
6177 " Ll

345 n " 12“
2998 " =

2301 Lin. Ft.
2728 " "

294 1] "

1481 " "

293 " "

1604 " "

] 1233 "
' 444 1" n
1278. * .

343 " "

744 " n

b -

296 " n

204 " "

1409 " "
1840 " "
1282 " i

CONSTRUCTION DATA

n
" n " n

Vitrified sewer pipe
" n n

" n "
L " "

12" Plain concrete sewer pipe

South All-Over Area

16*
18"
g1
24"
24"
-
3o"
33"
36"
2"
am
3o"
33"
36"
39"
42"
48"

Pla
n

n
"

in concrete sewer pipe
n f "
n " "
" " un

Reinforeced concrete pipe
" "

"
"
(]

n
"
"
"
"
"

n
n

" n
n "
" "
" culvert pipe
o " 1t
] tt U]
" n "
" " "
" ] "
fn n
" ] "

General. The plans and specifications of the storm sewer drainage
systems were arranged in & number of sections to permit awarding of

several contractsg

Division AF=1

Division B«8A
Division B-8B

Contract No. W55%ng=-6361%
Contract No. W659%eng=-6314
Contract No. W59 ng-6744
Contract No. W559%9eng-6366
Contract No. W5659eng=6316
#Part of concrete pavement contract.

The above contracts were awarded to four prime contractorss

Contractors

Contragt No. and Designation

Drainage Contractors, Incs, W559ng=6361 = The under=
Detroit, Michigan

Nolan Construction Co., age system,
Detroit, Michigan
Frank S« Tillman,
laCrosse, Wisconsin
(Joint Contractors and
Co-adventurers)

drainage for the south draine
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Subcontractors i~

Birmingham Contracting Co.,

Birmingham, Michigan
lametti & lametti,
St. Paul, Minnesota
R« R. Dawson, .
Bloomfield, Kentucky

Ralph Myers Conatructian Co.,
Salem, Indiana

R. R. Dawson,
Salem, Indiana

Birmingham Contracting: Co.,
Birmingham, Michigan
(Division B-84)

Ralph Myers Construction Co.,
Salem, Indiana

W559eng=6314 - Drainage for
South Diteh (Kasting Ditch)

Wo59%ng=6744 - Bridge work
at Ditches (off reservation)

W559%eng=6366 ~ Underdrainage
lines in North Drainage
system

W559%ng=6316 -~ Open ditehes
in North Drainage System

(Division B-8B)

Subcontractors=
Ke Mo Winslow,

On conerete arch-type
Salem, Indiana

bridges

The pertinent dates of the plamning and construction period of the
above contracts, from the commencement of office design to the firal
completion and transfer to the Area Engineer, are shown in the
attached tabulation.

Underdrainage of South Drainage -~ Under Contract No. W659eng«6361 =
Drainage Contractors, Inc., Nolan Construction Company & Frank S
Tillman, Joint Contractors.

Materials. The major items of material used in the construction of

underdrainage of the south drainage system included concrete, reine-

forcing steel, precast concrete units; vitrified sewer pipe of vary-
ing size from 6~inch to 24-inch; plain concrete sewer pipe (B&S) of -
varying sizé from 12-inch to 24-inch; reinforced concrete pipe (T&G)
of varying sizes from 27=inch to 36=-inch; reinforced concrete culvert
pipe (T&G) of various sizes from 15-inch to 66-inch; special filter=
ing backfill media around the pipes; electrical ducts; brick, mortar,

cast iron frames and ocovers; precast concrete products; and other
similar items.

In general, all materials used complied with general require=-
ments of the specifications with exception of the dimensions of
precast concrete products, and availability of suitable filtering
backfill. Many of the precast concrete units, especially grating
bars for the apron trench, exceeded the limits of tolerance as ton
dimensions and acoceptability.
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Division No.
Designétion
Contra¢t No: W559eng-

Office work started

Plans & Spec. completed

Bids opened at District 0ffice
Letter of award issued
Receipt of notice to proceed
Construction started

Original scheduled completion
Revised scheduled completion

Construction ecampleted

(1) At Area Engineer Office, Seymour.

SOUTH DRAINAGE SYSTEM

AF-1
Underdrainage

6361

Open Ditches

631,

Désign in District Office

8/3/li2
8/3/L2
8/3/Li2
8/17/L2
10/1/L2
11/1/l2
2/28/L,3 *

7/18/li2
7/21/L2
7/23/l2
9/1/L2

8/15/1,;2

2/19/L3

* Balance of minor items transferred to Job A-5

Bridge Work

P

67LL
1aﬁaﬂé
1/15/L3
1/23/L3 (1)
1/23/13

1/29/03
2/28/Li3
3/6/13
2/28/L3 *



g8ec
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NORTH DRAINAGE SYSTEM

Division B-8A L B-8B

Designation * Underdrainage Cpen Ditches
Contract No. W559eng- 6366 6316
0ffice work started (Seymour) 6/12/1;2 6/12/li2
Preliminary report filed ' 6/25/L2 6/25/L2
Report revised and returned : - 1/1/L2 7/1/L2
Plans & épec. completed ; 7/12/L2 1/12/lk2
Bids opened at District Office 8/5/L2 1/23/L2
Letter of Award issued - - 8/5/42 1/23/L2
Receipt of notice to proceed 8/10/L2 7/23/L2
Construction started 8/1L/l2 7/28/1;2
Or.’Lginal scheduled c-ompletton 11/8/L2 | 8/22/li2
Construction completed 2/28/L3 (99%) 12/31/L2
Transfer to Area Engineer 2/28/L,3 = _ 2/28/L3

* Balance of supervision Zranslerred from Architect Engineer
to Area Engineer. g
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Woslmanship. an ccmaenting on the woerkmenshin of borth b2 contractors
?ad sutoortrecters in the eresution of this contrect, considarations
Lhave been given to the local situation as o the limitsd cepacity of
raw materials and manufacturing plants of precest consrete pipe; the
importance of other construction work, particularly pavements and

box sewers, using the output of available crushed stone; and the
limited time of the construction schedule. In view of these conside
erations, the workmanship of all three subcontractors would be class«
‘ified good, and in many respeots better than the prime contractors,
whose workmanship as a whole would be classified better than fair.

Construction Progress. The original construction period that this
contract covered was & 51 calendar day pericd, ending October lst,
and was originally extended 31 days to November 1, 1942; the work
however, required an additional 4 months (120 calendar days) to reach
the final contract completion. The major causes of this over-run in
the construction schedule are:

l. There was a loss of 10 days in the initial operations. It*
required considerable time to organize operating crews, machinery;
and delivery of sewer pipe in the 5 days allotted to start construc-
tion operationse.

2« There was a shortage of labor during August and September 1942,
The prime contractor was continuously confronted with the problem of
sufficient and experienced labor of all trades. Subcontractors werse
ocalled in to assist the prime contractor to enable him to maintain a
more satisfactory construction schedule.

3+ There was an undue amount of breakdown in the excavating
machinery prior to October 21, 1942. The daily construction reports
indicate that time was lost due to breakdown of machinery, much of
which might have been avoided, by proper timing of needs in mechinsry
parts.

4+ Construction could not be prosecuted effectively due to the
unfavorable weather conditions during the period from November 21,

1942 to February 28, 1943, During the above period there were very
few days when any contractor could do outside sewer work with aay

degree of efficiency or satisfactory progress.

Se During September and October 1942 there was a shortage of
sewer  pipe to meet the field requirements. The iocal precast cone=
.crete manufacturers did not have sufficient capacity to meret the

needs of all contractors working on war defense contracts in this
vieinitys '

6. Sewer construction was done under unfayorable subsvriace
conditions., The contractors were delayed in sewer construction dus
to saturated sand and silt encountered at and below the flcw line of
mary sewers. This one factor alone retarded constructicn progresss
.The lack of suitable filter material, or backfilling arouad *he pipe
to overcome the difficulties due to fine running sand and si’t was
present throughout the major part of the comstruction perici.



7» Considerable time and labor were required for the cleaning
‘niots and sewers., It was almost impossible to prevent the fime silt
- end saxd from the ground surface to reach the sewers after construes |

{isn. Mary days were consumed in cleaning out the sand and silt thﬁk
kad collscted in the system. .

ac. Major changes covered by change ordera in the underdnm’
south draimge system arei

1. The change in pipe specifications from Federal Sp.cifieatiaﬁl :
§8-P=371 types I and II to A.S.T.M. specifications Nos. C13, Cl4, C75,
and C76; the replacing of cast iron inlet covers with precast comerete
type; the redesign of the reinforced concrete box sewer; the elimim=
etion nf some 58 miles of porous type underdrain tile; and reduction
~ in footage of storm sewers of various sizes in the south all-over
field area.

2. The redesign for drainage of the south drainage area. ,LM

%, The redesign of the 'briple box sewer to imclude the rua-&?
of the marginal ditches. :

The above changes represented a net deduction of 3.,6% from the d’i-
ginal contract price.

Contractorsts Organization, The contract W65%ng~6316 consists of
: ,mmtmtion and concrete paving work, and
na mrdod to the group of contractors, as a joint contract um;
sa Contractors, Inc., and Nolan Construction Company, both of
'Datfei Michigan, whose interest was chiefly in the sewer construc=
tion under this contract, and Frank S. Tillman of laCrosse, Wisconsin,
-whose entire organization was devoted to the pavement work. The
. .Drainage Contractors, Inc., is a corporation with John S. Ventrella,
- President and Treasurer, Frank Deponi, Vice President, and Edward
 Miller, Secretary. The Nolan Construction Compeny is also & corpor=
ation, with Thomas Nolan, President, Miss G. Higginbotham, Secretary-
Treasurer, both of whom had little to do with the construction. For
the purposes of maintaining & smooth operating administrative
ization, the bonding company acted as a general manager through the
‘person of H. V., McKenzie, general manager for the joint or;nninth

Birmingham Contracting Company of Birmingham, Michigan, operated
as & subcontractor doing 4.75% of the work. The organization is
described under contract Wo659eng-6366.

lametti & Iametti of St. Paul, Minnesota, is a partnsrship and
did 9.8% of the contract as a subcontractor.

R+ R. Dawson of Bloomfield, Indiana, devoted his organization
on the concrete apron trenches, doing 2.8% of the contract es a sub=
‘contractor. He normally operates as a partnmership with R. Strunke
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 Underdraimage of the North. Drainage System, Contract No. wsssaw
- Bi racting Company, Birmingham, Michigan. g

jlwm'uu. Materials for the north underdrainage system selected by
= contractor were similar to the types described for the south m
Mimge system, all of which complied with the specifications«

Construction Pr sse The original construction period of this oons
. Tract covered & g day period ending November 8, 1942, and has re= ]
RS Tames %.‘%3 daps o ftooh s oty o imbsominne s
complete within the My period to the extent of over 90%- gy-smz s a5
~  completion; however, to date the contractor has been unable e
~all inlets and smaller drains free of silt and sand sufficiently to
be acceptable and secure a fimal release on this contract, Sam

Chief causes of the over-run in the construction period mi

1. Continuous and continual maintenance of the storm sewers &f
to top soil erosion carrying silt and sand through the inlets %o &;
storm sewers, .

2. The relocation of the BEMI building from the arigimal site
. in the plot plan requiring redesign of additional storm sewers
(known as No. 8) in this area. The redesign was made after sewer
construction had started. ' :

- Changes« Major changes covered by change order in the original com~
trac or the underdrainage system of the north drainage area ares

‘1s Relocation of the BEMI building desoribed 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 proper gndc =
elevations.

3+ The building of headwalls at the end of storm sewer lines in
the south draimage system, which were added as & Supplemental Agree=

-ment to this contract, dated February 8, 1943, and scheduled for
completion on February 19, 1943,

- Contractors's Organization. The Birmingham Coatracting Company opers

‘ates as a corporation from the main offices in Birmingham, Michigan,
~with C. A. Phelps, President, Glenn Phelps, Secretary-Treasurer;-
R. C. Bishop, Office Manager, Ed Cook, Assistant Superintendent, and
Harry Phelps, Resident Agent. No subcontracting firms were emplw
by this company‘ :

w

it )
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Open Drai Kasti Ditch) Contract W659%ng-6314
Draina orth rainagg) Contract Woooeng=6416

ﬁ%@‘%mmpany, e

-lorkmnship and Progress. The contractor on the above open diteh :

earviwork had an experienced organization and excellent earth hande

ling equipment for carrying on this work in conjunction with the

grading work of the Base Field done under a separate contract.

Weather conditions were %md' and the work would have been finished

- within the scheduled periods, except that it could not be started

- until August 29th due to the immediate need for comstructing the ==

temporary ditches, Work in the outlet ditches was postponed until

the temporary ditches were completed and the existing airport abane
doned.

All open ditch work was done true to line and grade; slopes
were fine trimmed in & first-class workmanlike manner., Considerable
sloughing of the banks has occurred at several places along these =
ditches due to the high percentage of silt in the top soils, and 'm ot
low resistant characteristics of the loose silty soil to erosioms

As part of the open ditch work in the north drainage area, thl

six reinforced concrete arch-type bridges were constructed by Ke Ms =

- Winslow of Salem, Indiana, as a subcontractor of Ralph Myers Con=
struction Company. The progress of construction was good although
. he could not complete all 6 bridges as originally scheduled. The
-construction of the bridge on G Avenue West could not be started =
until after September 16, 1942, when the existing airport was ebams
_doned as a temporary flying field. Workmanship on all bridges was

‘ - excellents The contractor had excellent skilled workmen, adnqwio

oquipunt and cooperated at all timess

-

The temporary ditches described with the grading work was deme
as part of the above contracts.

Bridge Work (off Reservation) - Contract W5599n5-6744
R« R, Dawson, Bloomfield, Kentucky

The work under this contract inoluded the construction of fnﬂ' :
_new bridges and the underpinning of one existing bridge along the ;
enlarged and improved section of Kasting Ditch, south of the Base

Field. The work was awarded on February 8th and scheduled for come

pletion February 19, 1943. As of February 28th, this contract was
- 35% completede e

The underpinning work consists of extending concrete curtaim
walls below the top of the existing piling supporting the existing
abutment walls and piers to a depth of 3 feet below the grade line
of the improved ditch. The three new bridges were made of concrete
piers, abutment and wing walls with timber beams and wood plank
flooring on two bridges and I-beams 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 approach

- spans, making a total length of approximately 48 feet.



5t Progress las been exceedingly slow dus o inclement weather and
. high water; in faoct, a ionger period for this work under Wwinter com
“.%iopns would have been in order, particularly for this contractor; W
operates just a small organization with a limited amount of comﬁm-r ‘
~tion equipment available. -

~ Comments and Remarks. A few comments are given herein relative to i&
‘More importenmt construction problems and difficulties ensountered in
~ the drainage work described in the above contracts, together with -
. #ome suggestions which may be helpful in the maintemance of the 8;!-&
taus and in similar construction work in the future.

It was impossible to secure suitable coarse materiels as film
media for backfilling around the pipe to meet the specificatiomss
- Either orushed stone or gravel could be used for the filter media as

 backfill but the only material which could be obtained meeting the
~above requirement was orushed stone from the local gquarries. The
‘available sowcalled pit-run gravel could be obtained from pits tlm
the East Fork of the White River, but it was little better than . sand
and not coarse enough to meet the specifications. T

'{wn crushed stone was needed as a coarse aggregate for oomfm
in the pavements, concrete box sewers, apron trenches, and for the

© base and surface of road comnstruction in the building area, it was

"‘j“f’*‘-"tn accordance with their needs and progress, and also finding sub=

not possible to get orushed stone as a filter media for backfilling
around pipe, much less to get any material delivered in the fields
Hence, it was neocessary to delete all special backfill material tru
the construction after November 30, 1942, ,

Antieipating the over-all requirements in the matter of sand,
gravel and crushed limestome for the projest as a whole with respect
o available output of loecal pits and quarries, may have permitted
‘oonsiderable advance stock piling or even advance deliveries to the
‘8ites, The problem of allocating the material among the contractors

. gtitute materials in advance of construction to avoid the demand
exopeding the supply without retarding construetion progresa was
f!i!‘ﬂoult.

A most important allied problem arising during the construction

- of sewers and ditches was that of top soil erosion. The grading of
the over-all field and building areas left acres of fine sandy silt
surface stripped of vegetation, weeds, hay, etc., with no physical

properties available to resist soil erosione Consequently, inlets

~ and newly constructed small underdrainage lines were partially filled

~ with silt and sand, and no doubt will continue to do so until the
y‘ou.nd surface is provided with a mat of vegetation, grass, eto., to
3 preve:rt surface erosion.

It is recommended that seeding operations be made a part of

. grading work, even if excavating sewer trenches and other similar
- work were to destroy soms of the seeded.arcas Apparently, the

- only practical solution %Yo prevent soil arosion ani sil% enlering

1 iul*ta ant sewers after conmstruotion is to seed all graded areas

: deiate&y after grading with a +jpe of grass or grcxr-h which w‘ll




provide a root mat to hold the newly graded surfacess. It will alse
prevent the troubles arising due to dust storms, many of which occurred
during construction and retarded progress.

Construction difficulties were experienced in the placing of the
precast conorete units chiefly the precast grates for the apron tren-
ches, due to the irregularities in the dimensions of the precast proe
ducts. These bars were cast in wooden forms at the site, under not
too favorable conditions, and products true to dimensions and of unie
form size, strength and acceptable workmanship were not obtained. :
Specification requiring the pretreatment process of the wood used for
these forms to prevent wear and warping, or the use of metal lined
forms should be included in future specifications. A change in the
design by avoiding precast concrete grate bars should be considered
for future projects,

It is doubtful whether the omission of the crushed stone 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. Continuous observations of both the ground surface
about the drains and the inside of the underdrainage lines should be
made in the south field area.

The extent and drainage requirements of the Kasting Ditch below
the enlarged section are matters which will require additionmal study
and observations, It is recommended that several gaging and obsere
vation stations be set up along Kasting Diteh to compile data for
design of extensions to the open drainage system.



SECTION 8.
RAILROAD - BASE FIELD

DESCRIPTION

General - The railroad system for the Baso Ficld consists of a main
track from a connection with the Pennsylvania Railroad at a point

about 1.25 miles south of the City of Seymour; and runs southwesterly

nearly 3/4 of a mile to the reservation area, and thence continues
southwesterly nearly 3/4 of a mile through the Warehouse Area with
branch sidings to the coal, oil and gasoline storage areas. (See
Exhibit 3-~B in Section 22).

There are three spurs from this main railroad connection, viz.,
No. 1, which further serves the warehouse area; No. 2, which serves
the oil and gas storage areas; and No. 3, which serves the coal *
storage yard. This latter track was extended for the use’of Franmk
S. Tillman, Contractor, in hauling materials for concrete pavements
at his own expense.

The railroad extension was designed by the Architect-Engineer and
constructed in general conformity with the approved preliminery|report
on "Railroad Connections for the Advanced Twin Engine School®. The
general location plan was approved by the Pennsylvania Railroad Com-
pany on June 11, 1942,

4 set of record plans of the railroad comnections showing lo=
cation, elevations and pertinent details is designated as Record
Drawings No., STES=-AE-IRR to 7RR, dated 12-14-42, and has been
officially filed with the Post Engineer in accordance with the
transfer of the improvement in 0.C.E. Form 290B,

The railroad comnections and sidings were built primarily for
hauling freight from the Pemsylvania Railroad to the site and only
the engines of this company can operate on it. The lengths of the
railroad connection are as follow:

NG
w -

R i NI R " e

Switch Nos 1 = = = = = = =« = 2,618.0 feet ~—

Switoh Noe 2 = = = = = = = = = = o 1,011.7 feet

Switch Noe § = = = = = = = = = = « 1,220,0 feet
Total = = = = = =« = = = = = 12,272.7 feet = 2,324 miles

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

All track work on the Pemnsylvania Railroad Company right-of=
way was constructed by the company. The connection was made to a
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= siding 17 feet west of the Railroad Company's ‘main track, where &

_No. 10 turnout was installed 340 feet soutk of Mile Post I-60,
N ran to their west right-of-way line fren which point the m

constructed by contract.

< From this comneotion the track taies off at a 10 degree m
- the right and extends southwestwardly to the west line ofl’alw =
Sh'ut extended a distance of 3,824 feet. A 50«foot width r
-of-way was purchased across private properties (See Exhibit 2A=3
~ and fenced. The center of the track is 20 feet from the northerly
‘line and 30 feet from the southerly line of said rightwof-way. S5
- for the eleotric power feeder line are in the cemter of the southerly
10 feet of the right-of-way. West from Valnut Street the track coms
~ tinues on the reservation. The maximum curve used is a 10 degree and
‘the maximum grade used is 0.7 per cent. Rails of different weights
~were used as shown in a table m.mmmumm ,
lt;tiom. , . :

: :ha construction work consisted of clearing, drciaing \d i
- road bed, spacing ties thereon, laying lining and spiking rails
-and switches, spreading ballast, and raising the grade and m
” h'”kt

-+ m elearing comprhod clearing the ground of grass, weeds

 and cornstalks in advance of the road bed comstruction. The track

__ was constructed on the subgrade so that the crushed stone ballast

~ could be delivered on cars and dumped on the subgrade., The m
‘was brought to grade in lifts and the ballast -pread and ,

thn‘tm and Qhag the track.

- The ties were furnished end trucked here by Floyd Stark of
ora, Indiana, from whom 9,000 untreated ties were ordered. Of
m 6,935 were used in the tracks and 976 were piled along the
tracks near Valnut Street. The ties were of a very poor grade emd
- did not meet the specifications. They were cut from native timber
- 4into sizes 6"x6", 6"x7", &"x8", 7"x8" and 7"x9". So numerous m
. the miscellaneous defects that at one time before final
entire lot was rejected, Later their use wms permitted wﬂf
the difficulty in obtaining e better grade of ties., liore tham 1,00t
- were finally rejected, and all rejected ties were purchased by Fran
8. Tillmen and used in his extension to Track No. 3 leading to &3
~  conerete mixing plant. Ties were allocated to this project, and
- 7,911 were so accepted. 'Ties used by F. S, Tillman's extension of the
- track were not accepted. Three sets of sawed switch tmm shipy
; ;.;trn ‘& war plmt project at Terre Haute, Indiana, 2 -

mm - Culm were conatrumd of creoaa'bgd oalk thbm- cu&
To dimensions, and these provided 304 limeal feat of num«; by },a.h,
box culverts. -



Rails, Tu.rnouts and Accessories ~ All rails were second hand or

relayer rails., ALl turnouts used were No. 8, and all couplings,

tie plates, etc. had been used prior to delivery to this projeet.
Switches are the same type as those used by the Pennsylvania

Railroad and parts therefrom are interchangeable. The rails al-
located for the track were:39 gross tons of 100 pound and 280 gross
tons of 85 pound weight, but these quantities were not furnished; most

of the rails furnished were lighter.

Ballast = All ballast used was clean, coarse crushed stone.

Excess Material -~ There was used in the Tillman track extension the
following list of materials which were allocated for the projeect,
and which were loaned to the contractor, and are to be retained for
area maintenance when this contractor!s track is removed:=-

1,403 lock washers, 902 tie plates, 240 7/8“ bolts and nuts, o
114 3/4“ bolts end nuts, 2,400 lineal feet of 604 rail (80 pcs. 30 feet
long), end 82 pairs of couplings for 60; rail,

CONSTRUCTICN DATA

Contract Now = = = = = « = =« = @« = = = = = = = = = = = = [{5590ng=56238
Contractor = « = = « = « =« =« « « « Acme Railroad Construction Company,
Cleveland, Ohio

Pertinent Detes 1942

Office Vork Started = = = = =« = = =« -« ®= = == = =« =June 1.
Plans and specifications completed = = = = = « = = = = «June 15
.Bids opened and contract awarded =« = = = = = = =« = = = =June 27

Receipt of notice to proceed = = = « = = =« = « ~July 1
Complesion Date, First Priorit; - = === = -August 15
Subgrade began = = = = @ = = = = = = = = = = - « - -« ~August 15
First rail arrived, 2000 lin.ft. with bolts, couplings, :
plates, etc., unloaded by Pemn. R.R. Co¢ + = = = = « ~Aygust 17
Construction began = = = = « = = « = = = = = = «w « « = «August 25
First rails laid & spiked (250') = = « = = = = = = = - ~September 10
Use of ties, authorized = = = = = = = = e n = ~September 1§

Two cars 60 lb. rails & couplings arrived = = = -~ = = - «September 17
Track laying resumed = = = = = = = = = = = = =« « = « = ~Sgptember 25
Completion Date, Second Priority =« « = = « =« = = = =« = -September 29
Actual Completion ~ 47 days late = = = = = = = = = =« = -November 16
Transfer to Area Engimeer = = = =« = = = « = = = = = = = ~November 16

truetion Progress - The chief delay in the construction of the
oad was caused by the delay in receiving allocated materials,
The completion date was set under two priorities:- under the first,
all work was to be completed in 45 days except that noted under the
~ second priority, nemely, the placing of ballast, crossings, signs, and
final alignment, which %as to be. completed in 90 days. The original
completion dates were, = First Priority, August 15, 1942, Second
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Priority, September 29, 1942.

The final completion date was November 16, 1942, an over-run
of 47 calendar days. If the allocated materials were delivered on
schedule, the contractor could have easily completed the railroed
by the end of the second Priority, or 47 calendar days ahead of the
scheduled completion date,

The delay in delivery of the allccated materials for the rail=
road construction was the most serious of any particular item on -
the completion of the entire project. By this delay shipment of
materials to the site by rail delayed construction progress of the
conerete work for runways, aprons and taxiways.

Workmanship - The construction work by this contractor was satis-
factory and the track work was in excellent condition at the time

of its acceptance. His construction progress was decidedly retarded
from the lack of the allocated materials. This was no fault of the
contractar for he had a good organization and emple equipment, angd
during the period meterials were available for his work, the progress
was goéode 5

Changes - The principal change order was the substitution of 60
pound and 75 pound relayer rails and accessories for that required
by the original specifications.

Tabulation of Relayer Rails by Construction Stations-

3

Lin, Pte Lin, F4. Lin. Pt Lin., Ft,
liain Line 100 854 753 805
0 4 00 P.Cs 10° Curve
0 :28 to 9+ 05 : 877
0 + 42 to 8 ¢ 87 845
9405 to 9+ 38 38 - .
8+87 %o 9 4 20 33
O & 38 to 38 + 66 : 2,928
9420 to 38 4+ 71 2,951
38 + 66 to 38 + 74,7 8.7
38 ¢+ 71 to 38 ¢+ 74,7 3.7
38 ¢ 74.7 to 39 & 50 = Turnout
39 .50 to 39 ¢ 62 _ 5180
39 = 50 ° to 39 ¢ 74 ; 24,0
39 + 62 to 45 + 88 626
39+ 74 to 45 + 73 ‘ 599
45 + 88 to 48 + 63,9 275.9
45+ 73 to 48 ¢ 63.9 290,9
48 4 63.9 to 49 + 40 - Turnout
49 + 40 to 53 + 31 - 391,0 -
49 4 40 to 53 ¢ 31 391,0
53 + 31 to 54 4+ 06 - Turnout
54 + 06 to 54 4 29,3 28,3
54 + 06 +to 54 ¢ 48.5 : 42.5
54 4+ 29,3 to 74 4 23 1,993,7
54 + 48,5 to 74 4 23 oy . 1,974.5



Forr Switch No. 1

00 Heel cf Frog
00 to O ¢+ 16.5

00 to 0 ¢+ 27

16.5 to 25 « 20

27.0 to 25 4 20

oocooo
+ + + 5+

or Switch No. 3

v

00 Heel of frog
+ 00 to 2 + 43,
00 to 2 ¢ 30,
43.5 to 11 + 41,
30.5 to 11 ¢ 56.

Mo oo
TS Y

For 0il Station Track

End of Frog to P. C.
POCQ‘{:O BT,

P.T. to End of 75#

End of 75F to end of track

Lin. ¥4, Lin. Pte Lin. Ft. Lin. Pt.
100+ 85 T5¢ 605
16.5
27
2,503.5
2,493.0
243,5
230.5
898
926
22.0
733.0
19
1,094
1.722 66 2,764.5 18,986.7

The Acme Railroad Construction Company is en organization with

qualified men and equipment to handle several contracts at one time,
and can furnish ample equipment and do railroad work efficiently.
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SECTTON €.

ROADS - BASE FIELD

DESCRIPTION

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

in construetion to meet the field conditions encountered. :

The system comprises 6.15 miles of primary streets; 5.74 m:!.les
of secondary streets and roadways; 65,000 square yards of servige:
drives and parkmg areas; some twenty-four miles of roadway ditehies;
and 63 road culverts. The completion of this imprmremen’c involved . .
141,530 cubic yards of earthwork for roadway and ditches; placing of
75,650 tons of crushed limestone in 220,000 square yards of surfaced
areas; the laying of 2700 lineal feet of culvert pipe 12 in. to -
54 in, in size and all other work ineidental thereto.

A general location of the roadway system with respeot to the
builldings and other pertinent data is shown in Exhibit 3-C in =
Section 22 of this report. e

The improved surface of all roadways, drives, and parking
areas is a traffic compacted, crushed limestone base course plaged
on a prepared natural earth subgrade, with speeial construection
- methods adapted to meet available materials and unusual subgrade
conditions. The detail of locations, lengths, widths, grades, ele=
vations, sections, and design features of the system of roadways is
shown on the Record Drawings, identified as drawings Nos, STES-AE-
IRPR to 13 RPR inclusive, dated February 15, 16, 17, 1943,

Design - The road surfaces were designed to serve construction traffic
and as a base for a bituminous surface when the construetion period
was over. The exact type and details of design are to be determined
when this base has served the construct:.on period and becomes properly
consolidated.

The gra.dients are in general very flat being less than 1% with
. only a few minor exceptions., The minimum gradient for roadside
ditches was planned at two tenths of one percené‘. but some exceptions
were necessary.

Special Features - Side ditches have side slopes 4 on 1 or flatter,
Fiat slopes were desirable because of the sandy nature of the soils
Shoulder slopes are 3/4 in. per foot of width.
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~ wide with two and one~half inch crown, and the service drives tem
- feet wide with two~inch crowns, French drains of crushed stone nr!i

- Bl Zvenue is provided with underdrains. Vhere underdrains were
~ available, inlets to them were provided in road ditches. Where unde

Gonerﬁ « The prime contraotor placed the crushed stone base ¢

=R

o osix inches in thickness except in a few cases where the thickness
~ is 9 inches and 12 inches, The primary roads are twenty-two feet

- ditches to the large open drainage ditches. Culverts were provided
- where necessary. In the area served by underdrains few wzm:w

~work finishing operations.

The base cowrse for all roadways, drives and parking areas
wide with three-inch orown; the secondery roads are eighteen feet

placed at low points in gradients.

Drainage Features - QOnly the portion of the building area am

drains were not provided, the surface drainage was carried in lﬁl

rtqumd.

Nt

CONSTRUCTION DATA ' . =
culverts and the subcontractor did all earth excavation usd u' rt

The pertinent date and dates covering this section of th. VI

Division No: » = = « = = = = = = = B=6 -
Designation: = = = = = = « =« = = - Construetion ofM”
Contract No.i= = = = = « = = = = = W55%eng=6357 5
Prime Contractor:
Neme = = = = = = = - - Ralph Myers Oonstruotion Gupql
Address = = = - - - = Salem, Indiana
-Sub-contractor:
Neme =« = - - = = = = = Triangle Construction Company
Address = = = - = = - Kankakea, Illinois
Dates

Office work started = « = = =« = « =« June 1, 1942
- Preliminary report filed -« - - = = June 15, 1942
Report reviewed and returned ~ ~ - June 17, 1942
Plans and specifications completed - July 12; 1942
Letter of award issued =~ =~ - = -~ « August 1, 1942
-Receipt of notice to proceed - - - August 1, 1942
Construoction started « « = « - August 22, 1942
Original scheduléd completion - November 1&, 1942
- Aetual construction completed - February 22, 1943
Transfer to Area Engineer - - - - - February 26, 1943

§. kAR
|'|||

| -.The crushed stone was rurnished from the Paul Framk
non, Indisne and delivered to the subgrade by truck, T
- was a:t ‘good -quality, tongh and hard and had good binding qutliﬂol

e



, In gemeral three different sizec were used. First layer on
. %he subgrade was 3 inches of stone passing a 23" screen and ret:
~ on a 13" screen. Second layer was 3 inches of stone passing a Ij
screen and retainod on a 3" soreen. Third layer was 1 ineh to 2
inches of stome screenings passing a 3" screen and graded to dusts
~ The second and third courses were the same throughout but the
. gradation for the first course was modified at times to expedi
~ deliveries of stone from the same quarry to ths paving contractors

§ % verts - The oculverts were built of good quality reinttroed ©

EE culvert pipe manufactured by the United States Concrete I
 Cos, in eccordance with the specifications of the American Society
~ of Testing Materials. Serial Designation ASTN~C-76-41, '

l!orhunahi - The workmenship throughout was very satisf -
: wﬁ opsuttou by the subcontrattor were particularly wil ‘done

- and true to design grade end cross-section. The work by the prime
~ contractor in placing, leveling, compacting, and smoothing the eru
- stone cowrses was likewise well done, Culverts were set true te

~ line 7nd grade and well bedded. :

%- Subgredes were composed generally of sandy soil which

- con enough clay bindef to compact well. They were accurs

~ shaped, well compacted, dense and hard. There were a few excep

~ where soft and unstable material was found.. In such cases the w

~ stable material was removed and replaced with suitable natural

- soil, In several places unsuitable subgrade material was removed
- and additional thiokness of stone used.

= The subgrades for the service drives were in general much L
- satisfactory because such drives were placed dwring unfavorable

~ winter conditions. In meny such cases the subgrades were st
 and the backfill over culverts was made by the addition of pit run
sty g’a“l.

= cmh‘aetim ess - At times the progress was delayed by arca
operations not being completed, by construction operatioms
~ in progress or not having been completed by contractors for unders
~ ground utilities; and by the necessity to construct service drives
~and pﬁ‘king areas after the completion of buildings,

- .The placing of orushed stone was delayed and progress rmm,.,
by allocation of a large portion of the output of the Frank Stone

. Quarry to the pavement contractor in order to keep pawmnt consty
&t maximum production,

By reason of these conditions and the unfavorable woather
~ during the late Fall and Winter months the contract complotion time
- was exceeded by one hundred days making the construetion p-rta& )
':;gdenble the original eontract period. =

: ngg Orders = There were no major change o:rders. The unit r
 contract permitted increase or decrcase of contract items without
- change orders and no unusual conditions arose requiring major o
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;Smm*ary_gf bonstructmn Operations - The prime contraccor’s organs
Tzetion for Uhis contract was necessarily very small but entirely
adeguats. General supervision was given by a Superintendert hawing
ennrge of several contracts on the area, and there was a superin-
 tendent who gave his entire time to the management of this contre
Only & small labor forece and a small amount of oquipnent was used

by the prime contractor.

The subcontractor had a small but efficient organization, All

- equipment used by both the prime contractor and the subcontractor
was well adapted to the work and was in good condition and was S0

maintained. : _ =

: The relatiorsbetween the prime contractor and subcontractors -.
were entirely cooperative and congenial. Payments by the prime con
trector to material producers; subcontractor and laborers were satise
factory and prompt. Laborers of the subcontractor were well tre;
~ and promptly paid. All laborers seemed well satisfied with the ¢
- ditions under which they worked. There were no labor shortages
labor disputes. =

In general the work was executed in a satisfactory mamner

‘it progressed so that only minor corrections were necessary later
These were made promptly as requested. The contract was entirely
- completed in a satisfactory mammer in accordanoe with the plans @
,specifioatinm.

~Guarantees - There are no guarantees of materials or worlmtmhip
rzpu‘mw in this contract.

*Gmentc = It is important that this improvement be well mahxtaimé
e : next few months. Having been placed adjacent to and over
treaches for drainage structures, underdrains, sewers, water ugx
-~ and other excavations which disturbed the density of the subgrade
~ unequal settlement of the surface should be expected. Being of
‘bound construction the crushed stone base is not yet fully stabi
f_;d.am&anme should consist of keeping the shoulders and ditches y
and free from obstructions to drainage, by the addition of crushed
stone of proper quality, size and gradation to the surface and by

: "reqmnﬁly smoothing it.

, These maintenance operations should result in a base course of
: mwo’th even surface and maximun density to receive the bitmim
;,Bm‘m 'ahen spring or summer conditions are favorable,

- By the satisfactory construction under this contr&ot.
prom maintenance during the next few months and the later placing
of a dustless bituminous surface, this road improvement shouid prm :
antirsly adequate to serve the expected traffic,
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‘ SECTION 10 e
PAVEMENTS = BASE. FIELD

The pavement of the flying rield at the Base Field consi
a connected system of runways, taxiways and parking aprons so
as to enclose the warehouse and building areas on three sides
readily accessible from them. (See Exhibit 3<C showing Roads &
ments)., The pavements were constructed in accordance with the
layout plan furnished by the Louisville Distriet Office.

i The total pavement area is 828,577 square yards, an arca
~ alent to approximately 175 acres of concrete slab or enough
. ment t} build an eighteen-foot conerete highway 80 miles longe
~ The quantity of raw materials required for the construetion.
 runway-taxiway-parking pavement was 165,000 tons of crushed
- and gravel, 92,000 tons of sand, 211,000 barrels of cement
 lineal feet of expansion joints, 160,000 pounds of steel,
~ineidente mﬁh. The s&mﬂ’i location and the layout
are shown by Exhibit 8—0 of Section 22 of this

g m pavement of all runways, taxiways snd parking areas
- Portland Coment concrete pavement of a minimum thickness
~ inches placed on a prepared natural earth subgrade. It is
~ 4into strips and blocks by expansion joints. The details of the
location, lengths, widths, elevations; gradients, joints, ete, ¢
shown on the Record Drawings identified as Plam No. STES-AE.

Gvkhtwy 17, 1943 and Plan No. STES-AE-14RPR, M&d

,w each 150 ft. wide and 5, 500 f
) tulluig direeﬁm:- mmh

WM awi&thd&@ﬁtnetui&nmm
ax ht s,su tis-dmm anchors spaced throt

 grado. The principal apras slapes from
im odges) toward coverod eonerete box drains

rains are souneeted to the' mgreaaﬂ é?ainagu
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~ for which materials were received by both railroad and truck, 'm

The slope of the large apron is one-half of one percent from the
inner edge to the box drain and one percent from the outer edge
- (runway side) to the box drain., The maximum longitudinal gradient
- of this apron is 0.,14%. All runways and taxiways have tile under=
~ drains paralleling both edges throughout their lengths. The adjacent
~ field areas slope away from the pavements toward inlets to an
ground drainage system described in Section 7.

- CONSTRUCTION DATA

; The plems and specifications for the concrete pavements and st
underdrainage system including the pavement underdreins were erran
in a single contract No. W559eng-6361 and awarded to a group of
contractors, namely;

Frank S, Tillmen, LaCrosse, Wisconsin 2
Drainage Contractors, Inc., Detroit, Miechigan =
Holan Construction Co., Detroit, Michigan

a8 joint contractors and co-adventurers. Frank S, Tillman devoted |
organization and equipment to the pavement work, while the other ﬁn
carried on the construction of the south drainage system.

= Subecontractors who worked on conerete pavementa under thh gem
: ,,tr&ot, are:

DeSalvo Construction Co., ctncimti, Ohio
W. H, Ringwald & Sons Co,, Chillicothe, Ohio
Ben K, Stilfield, Rock Island, Illinois
Putnam & Greene, Ft. Wayne, Indiana.

~There were five construction plants set up for proportioning ff _/
mixins the conerete materials. Four of these plants were in thu
northeast portion of the area near the north end of the NE-SW

- fifth plant was near the north end of the N-S portion of the eprom
%o which materials were delivered by truck only. The plant set uwp
Dby the prime contractor was a central mixing plent from which the *
. mixed concrete was delivered in agitator trucks to the pavement area
 being plaged. The other fowr plants were proportioning plants from
~ which dry batches of proportioned materials were delivered by trusk
%o traveling concrete mixers operating at the pavement area beint
*ylwd. At all plants mm- were proportioned by weight.

m perttmat dates covering construction period of thi.l mk

Disrhmio.--------- ------- APe2 & AF»3 .
Designation: AP=2 =~ ~ Concrete Pavement for Runways & TM'

AFw3 » o Concrete Pavement for Aprons
Plans and Specifications completed - =~ « - -~ AL Louisvillie
Bids opened at District Office = - = - = = - August 3, 1942
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letter of Award Issued = » = = = = = =~ = = August 3, 1942

Receipt of notice to proceed - - - - - ~ - August 3, 1942
Construction started (initial pavement) - September 21, 1942
Original Scheduled Completion = = = = - = November 15, 1942
Lctual Comstruction Completed = = ~ = = - February 28, 1943 %

Transfer to Area Engineer = - - - - = = - February 28, 1945

#Except for work added by change order, minor replacements and ole ¢
Upe =

Division of Work - The prime contractor placed the E~W, the NE~SW,
~and a portion of the Mi-SE runways, the major portion of the taxiways
- and sbout 187 of the principal parking apron. He produced the come
erete at the central mixing plant and hauled the mixed comreu to
'Ehe subgrade in agitator trucks, =

' The construction of the N-S and a portion of the NW-SE runways
and portions of the taxiways were built by W. H. Ringwald & Sons
Cmpany, as subcontractor, :

.~ The pavement placed by the DeSalvo Co., Ben K, Stuﬁ,gu ﬁ
Putm and Greene was entirely for the parking aprons. The en
area of runways, taxiways and principal apron had been previous]
‘graded and consolidated to within one tenth foot of subgrade eleva
‘The fine grading and consolidation necessary to bring the subgrade
%o trus contour and compaction was done by the pavamen:b eanfrm
3uat prigr to placing the pavement, :

‘ ‘The percentages of the pawment placed by the prime and s\ﬁh
aontracterc are: :

‘Prime Comtractor - Frank S, Tillman - - = - - = 43,3%
Subeontractor -~ DeSalvo Construction Co, =~ = ~ 20,6%
‘Subcontractor - W. H. Ringwald & Sons Co, = = = 16,7%
Subcontractor - Ben K, Stilfield - - = = = = = 11.5%
Subcontractor - Putnam and Greene = = = = - « = T7.9%

'hwrial; Raw materials for the eoncrete work came from th\ -
Towing sources:= =

. Coarse % - Gravel from American Aggregates Corp., p
"t Ri“"“‘i ianapolis, Indiana, delivered by railroad, =

! from Paul Frank Quarry at North Vernon,

' ed by truck; from Radeliffe & Berry Quarry at :
thg, Ind. delivered by truck; and from Louisville Cement cos.,
qwry at m Ind. delivered by railroad.

Tne, nw'Mn City plent neer Columbus, asltsered by truck; mq-
Son from Cortland, Indiana, pit,delivered by truck; and Ahlert &
 Spray, Seymour, Indisna, pit, delivered by truck,




Cement - Portland cement was furnished in bulk and sacks from the
following compenies:=

Universal Atlas Cement Co., Buffington, Indiana
Lehigh Portland Cement Co., Mitchell, Indiana
Southwestern Portland Cement Co., Osborn, Ohio
Lone Star Cement Co., Greencastle, Indiana .

Natural cement in sacks was received from Louisville
Cement Co., Speed, Indiaena,

High early-strength=cement in bulk and sacks was furnished by:
Universal Atlas Cement Co., Buffington, Ind.

lLehigh Portland Cement Co., Mitchell, Ind.

Lone Star.Cement Co., Greencastle, Indiana

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

and cut to exact size, furnished by the W. R. Meadows Co. of Elgim
Illinois, Steel for expansion joints and for bar supports was fur=
nished by Laclede Steel Co, of St. Louis, Mo, Tie down anchors were

of wrought iron furnished by the American Builders Supply Co, of
Louisville, Ky. Curing compound used was Klearcure furnished by
National Concrete Curing Materials, Inc. of New York City from its plemt
at Newark, N. J.

Agpgregates furnished by American Aggregates Corp. and part of
those furnished by E. & T. Burnsides Co,, Inc. were inspeected and
tested by Pittsburgh Testing Laboratory. Other materials were acceopted
on certificate of compliance or were inspeoted and tested by the
laboratory staff of the Architect~Engineer. In general all materials
were in accordance with specifications or necessary modifications
agreed upon during construetion. Frequent tests were made throughout
the construction period on representative samples of materials and
conorete taken during the comstruction of all pavements. Materials
and concreote tests are discussed in Section 19 of this report,

L

Geheral Construction

Procedure - The placing of pavement slab proceeded in general in the
olTowing mamer:- One lane of pavement, 20-feet, 22-feet, or 25-feet
in width, was placed along the center line of & runway or a taxiway
from end to end or for the full length of the principal apron by oper=
ating the plant equipment on the adjacent subgrades. When this pave=
ment lane had attained a strength considered sufficient to carry the
heavy construction equipment it wes used as a 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 concreté 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. Thus the
placing of pavement proceeded continuously back and forth on «lternate
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of the pavement alreedy placed. By reason of the long
P the lanes being laid they were generally well beyond the limits
_strengths required before placing any loads thereon, In W
pases the results of the beam tests were used as a guide in determ
ing when proper strength had been attained, The minimum time was

- set at five days.

Batch Plants & Equipment

- Tillman Plant = Thh plant, by far the largest of the paving bateh
~ plents, was located on a spwr from railroad branch to the field,
~ were all paving batch plawts except Ringwald and ‘Sons Const, Cos
& latter wes looated near the north end of the Ne§ aprom.

At the start of paving operations on September 21, 19*2, e

- field railroad branch was not yet completed. laterials were trucked
in to all bateh plants, and cement was delivered in bags. Upon

- sompletion of the spwr, bulk cement was used, and sand and ymL,

= ,j:lmd to material bins by conveyor belt, S

i %cgsta bins, cement bins and cement scales were furnished
by Butler Bin Co., Waukesha, Wisconsin, The cement was conveyed %o
~ the cement bin by a screw conveyor. The aggregate conveyor was 238
. ft. long and 47 £t. high. The conveyor belt, madé by the Atlas Cone
~ weyor Co, of Clintonville, Wisconsinm is of rubber 2 feet wide, :

" Two 2-C.Y. Ransome mixers were electrically operated, The
- mixers were supplied by a three-inch water line normally and by m
 waber trucks in cold weather., The mixers produced & maximum eapn’
ﬂ' 1280 ocu, yds. per day over a 2-day period.

ent on the grade - One 25 ft. "R-B" Power Fine-grader; ns;-.
: ne ozers, motor patrols, forms, ete; ten Ford end
ﬁiwroht trucks equipped with Rex and Jaeger Agitation mixers,
holding four cu. yds. of ready mixed conerete or three cu, ydse d -
- mit mix,

 and Hopper and nca:les, one Butler Stome bin and loalea. one m
- 5}'& ou. . i crane; bull doger; etos

48 T e m snd Chewrolet trucke; one Adems Kober
Mdz one finhhing machine; etc.

",\am‘s@amm

quipnent at the plent - Blaw-Knox Dry Batoh Plant with 50 ton stono
Ead sand compartments with Blaw-Knox Scales; one 3/ cuble
wd Koahrign bull dozer; one P & H Truek crane on Mack Truck with
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' 1/2 yard bucket; sto.

nt on the grade = One 27E Multi-Foote Paver; one 25 foot Ja
H:dfinhher; one 25 foot Cleveland Form Grader; one 25 foot
- Carr Subgrader; one 25 foot Heltzel Fleroplane; ten Ford and m
Chawrolet batch dump trucks.

Stilfield Plant

wm at the plant -~ One 60 ton Erie Aggremeter; one Lorain Gr!u;
; dozer; ete. 4

- B nt on the grade - Two 27E Rex mixers; one 20 foot Jaeger w
M, one Flexplane; one subgrading machine; t&
trucks; motor patrol, ete.

‘PM& Greene Equipment = : -

, %Fmt at the plant = One 300 bbl., Blaw-Knox Cement Plént; one ﬁ
- Ton, two compartment steel Blaw-knox bin and scales; ome 1} yard
Northwest Crane; ome bull dozer; one 3/4 yard Koehring Crame; etes

f%&%t on _the grade - One 34E liultiefoote Paver; one 22 foot "i»
: ine grﬁkr one 22 foot BlawwEnox finishing machine; one
Plane Joint installer; one dual drive 12 foot motor po:brol' tank
trucks; ete; eight two-batch Ford dump trueks equipped with m
~ eement batch boxes,

—1%

_ Worikmanship =~ The natural soils for subgraders were in general good,
: 'Em very sandy or sand mixed with clay. Subgrades were well pre=
~ pared and in good condition for that portion of the pavement placed
“before freezing weather began ébout November lst. Later, after
rains and the alternate freezing and thawing weather set in, it m
~impossible to prepare and keep a satisfactory subgrade composed of °
~ natural earth materials. During thé remaining construction peried
~ all umsatisfactory soft, yielding and frozen subgrade materials were
removed and replaced with bank run sand and gravel compacted as tho=
- roughly as possible with heavy onterpillar tread equipment,

Payement was placed true to lines and grades and well finished
up to the time unsatisfactory subgrade materials werc encountered m
- which timo a few settlements occurred and the contour of the pavement
surface was not as good as that done previously. Likewise, the surface
finish was very satisfactory until it became necossary to cover with
- paper and straw for protection of the conerete against freezing. Con=
siderable marred surface resulted during the period in which paper
~end straw were used for protection.

49



‘ area was not completed on schedule. Thereafter the construction

; -f’fl&ect of the materials werc purchased by the prime contractor amd

" Comstruction
~ ment operations s

is « There was a delay in getting initial W"
d because the railroad spur leading inte ‘H&

s was controlled largely by the availability of WW,
‘the supply of nkilled and oomnon laborers and suitable weathor m_
ditions.

£ There were at all times enough laborers to keep paving op
going when other comditions permitted but much of the time d\rw
the construction period the progress would have been better if all
- laborers desired had been available at the time of oporations, '

The effect of unsuitable weather for pavement econstruction had
the most marked effeect on the progress of construction and upon the
 date of completion., After soveral factors; prinecipally the lack ci',

railroad facilities to deliver raw materials, had brought pavement

~operations into the winter months, the alternate wot and froosing
weather conditions frequently provented any progress for days at
‘time, / Temperatures had to rise above 26 to 28° F, and subgrades
~ previously prepared required remeking so that the gongrete &m
porting and placing operation could again be resumed.

The total result of all delays m‘to_proleag the construction
~ period an additional one hundred calendar days. The original com=
~ struetion schedule was set up for seventy days, and with the 100

~days over-rum, the actual period was 170 days ending February 28,

m ] Orders = The major changes wore as follows:

1. A change in material quantities covered by change order M to
. redesign of pavement, after the award of the contract in which the
*ﬁwﬁam thickness of the conerete pavement and length of expansion
joints were increased; and tho quantity of steel reintoroing bt!'f e
'. reduced. =

= '.the addition of stenderd comont and high early strength amt
to give higher early strength in the concrete slab to oxpedite con-
atmwtion in cold weather, =

= 3+ The removal of. unntisfactory subgrade material and raplm
~ with pit run sand and gravel..

Ly &dditiml apron and taxiway pavements at hangars and Qﬂ
BT bublaing,

= The orgmuation of the prime
, : contract W550eng=6361 in Section
'~[‘1.I?QW' The pmal management of the entire contract of which
~_ thoe pavement construction was a part, was vested in a manager who I
. gemeral supervision over the distribution of work, the purchase and
~ distribution of the materials and the distribution of the payments.

~."'?
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: emt wae an exoception being purchased and deliveries managed Qy
. pach organization independently. In general the supervisory
 ment of all organizations was satisfactory, Each tollm ﬂl;
- =nd specifications willingly and functioned efficiently and satise
== Merily.

= The relations between prime contractors, management and s&ar
 contractors were congenial and cooperative., Payments to subcon
- material producers and laborers were satisfactory and prompt.
~ laborers were well treated and promptly paid. Laborers seemed we
i, -“M :ith comditions under which they worked., There were !

Pt m pammtm covered by this contract is completed in a
~satisfactory manmer in accordaice with the plans and speeifications

~  except there remains a small amount of pmmut moa by chmat !
uinw z}mpWa and clean up,

_wwm&mw&@m,uﬁ&rhhm )

-antee f&lmi&&mwndﬂremhﬁulﬂ
of the work, This guaranty is covered alsc by the performance bom
ﬁhhmmtmmmrwtbsmwmdth&
mt&ﬂ mm- 85 to defective work mdnmim :

wotors and subcontractors for this hpqu

te equip ~of proper design, most of which

M models, This taken together with
tion places them in an advmhgeme pesz

mk of this nature. ' .
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SECTION 11.

IRON REMOVAL PLANT

L

 The water supply system of the Advanced Twin Bngine 30&:@3,
prises tubular wells, deep well pumping equipment, w&nm
~ well pump discharge lines, concrete surface storage
 removal plant; high service pumping station, omerimim
W distribution mains, fire hydrants, valves, mm im
' ces (See Bxhibit 3«D).

-mmhmmﬁuulhbympnum
essure lines directly to the ferro-filter un
mtaa).y m&tmnm mham




embodied in & letter from the Division Engineer, dated July 3lst,
1942.

k The iron removal plant is of the ferro-filter type, designed °

and constructed as a revision to the original iron removal plant

design and is based on instructions in a letter from the Division :
Engineer, dated July 3lst, 1942 end is in aceordance with instructions
fron the District Office in a memorandum dated October 21:1:, 1942,

Preliminary Investigation

a. Sources of Supply

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

1, Water from the Seymowr Water Company, which furnished fﬂtb&‘ﬁ;
river water to the City of Seymour. e

2, Water from the East Fork of the White River. 8 =

8, Water from wells in glacial deposits. e

The estimated costs of providing a suitable and mw-
supply of water from the above sources indicated that a water im
from wells in glacial deposits located within and adjacent to the
projeet to be the most desirable and economical. For detailed in=
formation on the investigations of the sources of water supply,
see "Preliminary Report on Water Supply for Advanced Twin Engine
School, Seymour, Indiesna" by Warren & Van Praag, Inc, tranaﬁ.w»
the Area Engineer under date of June 20th, 1942,

b. Electrical Earth Resistivity Survey

_ An electrical earth resistivity swvey was conducted at
the project site and on adjacent territory to locate the best sites
for test drilling for a ground water supply. For camplete details
of the area covered and results refer to the report on "Eleectrieal
Barth Resistivity Survey at Advanced Twin Engine School, Seymour,
,Indim," dated June 24th, 1942,

Summary results of the resistivity survey indicate th
the probable water bearing formations lie in the north central
portion of the project site and in the area north and west |
project site. Future development of additional supply is pos
in the area @s indicated by the resistivity swvey, and test wells
should be drilled to verify the presence of water bearing strata befe
undorttking construction of additional ‘permanent wells..

Ce
§ e

The unitn-y quality of water obtained in the test drilling
was good, but contained a total hardness of approximately 300 p.psite
as calcium carbonate and an iron content of 7 to 12 p.p.m, It wes
further determined that the iron content of the water could be
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econmioally reduced by proper treatment, Office studies and pre-
liminary plens on the softening of the water (removal of temporary

hardness) were prepared, recommendations made, and placed on file

. gallons per minute without excessive drawdown. The observed >
static water 1s in the wells was approximately 9 feet below the

with the Distriet Office.

Final Design Data

/ @&, Population served m = = = = = = = = = = = =« - - = - 6198 ~
{Authorized Resident Persomnel of 4132 '
~with 50% increase)
be Domestic consumption (70 gal. per capita) o
Daily consumption (301 g.pels) = = = = = = = 434 M.G. /24 hﬁ‘
Minimum rate of flow (151 gepels) = = = = = =,106 M.G.D.
Maximum rate of flow (753 gepely) = = = = = « 1,08 1,G4De
os Fire Flow (rete) = = = = = = = = = = = = = = 1000 Z.Dels ot
(for 2 hows) ~ ~ =
de Source of Supply (wells) E i =
' Operating capacity/(16 hour day)(2 wells) - 450 g. p.m»
;  Stapdby capacity (16 hour day) (1 well) = - 250 gipems
Total capacity § wells = = = = = « =« = - « 700 gepPella:
e« Storage Capacity -------—------?.OOOGUQM
(Based on 12 hours domestie requirements)
- f. Pumping Capacity (High Lift Pumps) s s
Domestic rates (3 units) = « = = = = « = = 800 geDetis
Fire rates (2 wnits) = = = = = = = « = = = 1000 gobefa -
Total = = = = « = = - 1800 gepeme
g. Residual Iron Content .
h@‘tad Wﬂ'bﬁr (Fe) - e s m om e W oo W e 0‘1 g.p'm.
e capacity of iron removal plant = = = = = « 500 gePele

e

iSom'oe of Qggg_z

a., The water supply for the project is furnished by three
tubular ls, each designed for 'a yield of 250 gallons Efr
Bach well i :ppramimatoly 80 feet deep equipped with llz-inch
: r wound sereens; 15 feet long, extending into sand
and gravel deposits. Twelve-inch diameter, black steel well
casings, weighing 51 pounds per foot, extends from the surface to
the tnp of the sereens.

b. Pumping bests show each well to bo oapable of supplying % :

ground swfece. The drawdowns of the wells when pumping at a rate
of 300 gallons per minute continuously for approximately 48 hours
was approximately 20 feet giving an average specific capascity of
these wells of 156, For reference to detailed logs of these wells,
well construction amnd charts of the official 48 howr pumping tests,

-see drawings Nos. ATES-AE~62W to €4W inclusive, dated 10-30-48. which

have been placed on file, g
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| during the official pumping tests. Copies of the mineral analy
- are given horein:-

\ l

Ferric Oxide 12.8 Calcium Carbonate 12,450
- Caleium Oxide 1196 » lagnesium Carbonate 446
/  Magnesium Oxide 38.1 ~ Sodium Carbonate 2,134
~ Sodium Oxide 22.8 Sodium Sulphate :
- Combined CO, 150,7 = Sodium Chloride
-~ Chlorine, ion 0.7 ‘
~ Sulphur Trioxide 0.7 Total dissolved solids im =~
: grains per gallon 21,44
Hal? bound CO, 150.7 Total hardness, calculated

N nm that all of the hardness is temporary hardness and this

rmw in Parts per Million  Hypothetical Combinations

Silica e Silica _ 0,11
 Irom 7.0 - Ferrie Oxide 0,8
. Alunina 3¢5 Alumina -
Caleium Oxide 3.0 Caleium Carbonate
. Magpesium Oxide 1,0 Magnes ium cu*bonato
\Men Dioxide 3.5 Total Sediment

==y

C. Mineral analyses of the water were made from samples e

Mineral Anal}sia of Water from Well No. 1 (Post Bldg. No,
Water as received Filter ”

Turbidity : 120 7 0
Color : 30 4

Iron 9.0 p.p.t 0.l pup
Reaction 7«1 p

ANALYSIS OF WATER AS RECEIVED

Mineral Oxides in Parts Hypothetical Combinations in,
_gar million - Grains per G&llcn -

Silica 18,0 Silica : 1,080
Alunina 4.8 Oxide of Iron & Alumina 1,026

to calcium carbonate 17.8

~ oan be softened to approximately 1 gr. gal. by merely he.mag;'
water 200° %o 210° F,

mﬂ.l Analysis of Water from Well No, 2 (Post Bldg, MNo. !

Grains per Gellon _
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CLEAR WATER (Filﬁereg‘l

!wb&éity 0.0
Color 0.0

- Reaction 7.1 pH
Iron 0.25
Dissolved Qxygan 1,2
§ilica 17.6
Alumina 2.0
Caleium Oxide 106.6
Magnesium Oxide 33.8
Sodium Oxide ’ 442
Combined COgp 120.8
Chlorine, ion 3.4
Sulphwr trioxide 1.4

= The Half Bound Carbon Dioxide converts all carbonates inte
- biearbonates thus holding the Moluablo carbonates of caledy

o magngsium in solutiom.
. Mineral

ysis of Water from Well llo. 3 Lut

Silica

Alumina

Ferric Oxide
Calcium Carbonate .
Magnesium Carbonate
Sodium Sulphate

Total dissolved solids 16
Total hardness, caleculated
- to Caleiwsr Carbonate -

Half bcmrx"‘ce2

?&aﬂmﬁ in parts per million

;sum 7.1
~ Iron 12,0
: 'M 3.7
: m W 3.89

- Magnesium Carbonate

CIBAR WATER (filtered)

Hypothetical combinations
m per_ge. lﬁh =

Silica

Ferric Oxide

Alumina

Caleium Carbonate S

Total Sediment

0.0
0.0
6.8 pH
0.5
3.4
35,0
18,8
1.7
108,8
32,9
44.0

T 142.5
14,7
1.3

) "}h in solution.

-Sodium Chloride
-Sodium Sulphate

_ Total Hardness, calculated

w carbon dioxide converts all garbonates
thus holding the intolwh carbonates of Caleium

Silica

Alumina

Ferric Oxide
Calcium Carbonate
lMagnesium Carbonate
Sodium Carbéfate

Total dissolved solids
to Caledum G&w -

Half bound e%



e Each well is eqnipped with & deep well turbine type hai
~ fPeet of 6=inch column pipe, in 10-foot lengths with malleab!
 and 13" diameter shaft tubing with 1" diemeter shafts. 0il Ilv
- oated bowls are 4 stage with bronze impellers and drain ports.
 feet of 6=inch suetion pipe was installed below the bowls with
 galvanized strainmer at the lower end. Sixty-five feet of 1/‘
- black wrought iron air pipe was installed in each well, the
end of which is at the elevation of the bottom of the bowls ﬁ* e

- pump.

e Each turbine ptmp is driven by a vertical slect‘ic motor
R Well pump No, 2 and well pump No., 3 heve in addition to
. eleetric mobtor, 18 h.p. gasoline engine stand-by power units
~ use when the electric power supply is not available., The gaso
: oatian ﬂ'i'n the pumps through flexible shntﬂ and right angle

nn pump is furnished with altitude gauge, solenoid
re gauge on discharge, gate valve, check valve, water
eted to the common cast iron low pressure main.

on the well pumps can be started and stopped
on controls located in the high serviece pump |
t is housed in a suitable and substantial

Uehmuul equipment, Water from the wel

ayed on & bed of anthrafilt and the iz
iydroxide is filtered out in the hi'e
ter is provided by using two of the
of the filter is provided to reduce
i the raw well water supply, From
into the storage reservoir. The we
"Calgon" treatment method of fe
%o the water as it leaves the high

bl

i;:mi&h ef a wooden ﬁﬂ:

s



tor Storage Reservolr

= A circular reinforced conorete reservoir of 200,000 5&11’1
- *°‘?“1t¥ was constructed to provide surface storage. ;
~ voir is covered wi.‘bh a wooden roof and composition roofings .

High Service Pump Units

High presswre water service to the water dilh'ibntion sys’
furnished by horizontal, single stage, centrifugal ming uni
the rollwing eapaoithc: :

2 units (No., 1 & Wo. §) 500 g.p.an. with gnolm
1 wit (No, 3) - 400 g.p.m. with motor dr
-2 uniﬂ {No. 2 & Ne‘ 4) zoo Zepems Wwith motor drim‘

The three electric motor driven punping units are go
by an avtomatic pressure control set to meintein a pressure i
: mmn of 50 %o 60 pounds per square inch, Hanwal contr
- proviged in addition on all pumping units. Each pump is
- valved, and can be operated independently or chultmmaiy .
rmym&n@.afthootwmu. ~

b 22 3hi HRbr1 Yo typs Revisg & mm.if
was mmzse i.n the high service ptmp di:e g

rmpticn to t& ur-riee.
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CONSTRUCTION DATA | ‘EEQ

General - The plans and specifications for the construction of the
Test wells, the permanent wells, the water supply and distribution.
system, and the iron removal plant were arranged in four independent
contracts as follows:

Test Wells - Contract No. W559eng-~6358
Contractor -~ Diehl Pump & Supply Co., Louisville, Kentucky

Permanent Wells = Contract No. W559%eng-6280
Contractor - Layne Northern Co., Mishawaka, Indiana

Water Supply & Distribution System - Contract No. W559eng-6346
Contractor ~ Birmingham Contracting Co., Birmingham, Miche

Iron Removal Plant ~Contract No, W55%eng=6162
Contractor - Bitmingham Contracting Co., Birmingham, Mﬁlﬁ

The pertinent dates of the planning and construction period ot
the ebove contracts are shown in attached tabulation,

Permanent Wells - Contract No, W559eng=6280 - Layne Northern Company

Materials used for the three permenent wells have been described mﬁu‘
the source of supply.

'E‘guiment installed under this contract:

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

Motor - U. S. Electrical Motors, Inc., Milford, Conn,
HQP. 10~ Serial NO. 304094
Volts 220/440 Amps. 27/13.5
Type C.F.V, R.P.li. 1800

Punp No., 12179 - Layne-Bowler Inc., Memphis, Tennessee

Marshalltown 6" Combined Pressure and Altitude Gauge

Meter - Sparling Co., Los Angeles, California - 6" Main Line
 Meter No. 10492

Well No. 2 (Post Bldg. No, 300)
Motor - U. S, Electrical Motors, Inc.,, Milford, Conn,

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

Pump ‘No, 12178 - Layne~Bowler, Inc., Memphis, Tennessee ®

: Marshalltown 6" Combination Pressure and Altitude Gauge
S Meter = Sparling Co., Los Angeles, California - Main Line
Meter Nos 10454 :
ht &ngle Drive No. J6586 - Food Machinery Corp., lhcli}lhn,. m
Gas 0line Engine - Novo Engine Co., Lansing, Michigan

No. C.W. 133710 - 3 1/4" bore 4" stroke =
Complete with flexible drive, globe starting buttery and tools,
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Division Ne. - s

Des Ag;tion ; : : Test Vells
 Gonmtract Wo. 1*559@1;5- s - 6358
‘Office work started - 5/19/L2
Preliminary report filed - 6/20/li2
Report reviewed & returned 6/20/l,2

Flans & Spec. completed

PRids opened at District Office

Letter of eward issued = -~ -  5/29/l2

Receipt of notice to proceed 5/29/L2

COBstfuction started 16/2/12 )
Original scheduled completion | 7/1/k2

Actual construction 'completed'

, Transrer' to Area Engineer

sEngineering supervision transferred direct to

. Div. B-2°

Div. B-2A

Div. B-2R

: Supply and
Permanent Distribution Iron Remcval
Wells . .System Plan®
6280 6316 6162
5/19/L2 5/19/L2 9/20/12
6/20/1i2 6/20/L:2 9/11/L2 .
7/1/L2 7/1/L2 9/11/L2
7/6/2 7/7/l2 10/21/42
7/8/k2 . 7/2h/l2 11/2/k2
 1/8/l2 7/28/Li2 /22
7/9/Li2 7/30/L2 11/26/l2
7/1k/L2 8/8/Li2 11/27/L2
8/23/li2 11/12/l2 1/28/1;3
Wishe  12/3/ .
11 /1/k2 12/1/l2 2/28/:3




Well No. 3 (Post Bldg. No. 299) Se i
Motor « U, §. Electrical Motors Inc.,' Milford, Camo

HoP. 10 Serial No, 279213
Volts 220/440  Amps, 27/13,5
Typﬁ CePsVe R.P.M. 1800

Pump No, 12177 - Layne-Bowler, Inc., lMemphis, Tennessee
Mershalltown Combined Pressure and Altitude Gauge =
Meter - Sparling Co., Los Angeles, California - 6" Main L
Gasoline engine - Novoe Engine Co., Lemnsing, Mich. . :
No. C.W. 133708 3 1/4" bore 4" stroke

Complete with flexible shaft, Globe starting battery and ‘bﬂﬂt
Right angle drive No, J7125 - Food Machinery Corp., Massil

hip =« Standard sccepted methods were used in ONS

~ of the tubular wells. The results of the official well" m' ]
mmun of ‘the- high grade of workmanship both in the well

ctrwctinn and setting of the deep well pumping equipment. >

' @m’h'mtion Progress = Period of construotion omroé a

f}f'af ‘bh! Wu permanent mlla which were drilled in order of
a@a i m No. 3.

mraulmmm. mingbr%djuhaﬂ .
oints. Water serviee pipes are of standard wrought iron
ewed tm All valves in the distribution system
;ﬂbnlm of the A.!.;W.Ag,ﬂ mdard; aul




a Equipment ~ Equipment installed in this contract comprises the
- Tollowing:

Pumping Unit No. 1
Gasoline Engine - Continental Motors Corp., De'cro:Lt, Mich.
6 cylinder engine ~ No. F186«5047 with VWillard battery
Pump ~ &merican Well Works; Aurora, Illinois

Fig. No. 4006 Size 4 x 4 AE
Head 125 GPM 500 RPN 1600
Shop No. 66870 Fisher Air Relief

Pumping Unit No. 2

Motor - U. S. Electrical Motors, Inc.,, Milford, Connecticut _

15 H.P. Serial No., 307844

220/440 volts Frame 326-4

40° ¢ Type SC Amps. 40/20

3 Phase 60 Amps. 1800 L
Pump ~ American Well Works, Aurora, Illinois

Fig. No. 4004 Size 3 x & AD

Head 125 GPM 200

Shop No. 6668~ RPM 3690 - 1‘75D

5 : (L¥eFisher Air Relief

Pumping Unit No. 3
Motor = U. S. Electrical Motors, Inc., Milford, Conn,

20 H,Ps Serial No, 282860

220/440 Volts Freame 364=4

3 Phase Amps. 50/25

40°C Type S.C. 1800 RPM 60

Pump - American We2l Works, Aurora, Illinois

Fig. No. 4004 Size 3 x 3 AD y
Head 125 GPM 400 !
Shop No. 66872 RPM 1727

Fisler Air Relief

Pumping Unit No, 4
U. S. Electrieal Motors, Inc., Milford, Connecticut
Motor = U. S. Electrical Motors, Inc,

15 HP Serial No. 308680
220/440 Volts Frame 326-4
Type S.C. 40° ¢ Amps. 2/20
1800 RPM 60
Pump - American Well Works
Fig. 4004 - Size 3 x 3 AD
Head 125 ; , RPM 1690
Shop No. 66869 < g8 GPM 200

Fisher Air Relief
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 repair was necessary before all mains and servisces wore round @

- very favorable for progress and no labor disputes were recorded,

Unit No. 5
Gasoline Engine - Conmtinental Motors Corp., Detreit, Mich:lg‘
8 cylinder No., F186=-5046 with Willard battery and charger

-~  Pump - &merican Well Works, Aurora, Illinois

Fig. No. 4006 Size 4 x 4 AB
Head 125 GPM 500
Shop No. 66871 RPM 1600

Fisher Air Relief

Master Meter - Indicating, recording and tobalizing typa

~ Primary Device Vermturitube 10" x 4,936"
Instrument No. 10=344-5358
Chart No, 1194

‘Chlorinator Equipment ;
2 Units - Type SA-MASVM Wallace & Tiernan Co., Newark, N,d.

Platform Scales Fairbanks ~ Morse Co.
Gas Mask ~ Mine Safety Appliance Co.
Control Board

Westinghouse No, A512413 Com. Disk Stock Order C3V77381
400 Amps. 125/250 volts

3 De=ion Circuit Breakers Type A.B. 100 Amps,

Type unit style No, 545023B

~ High and Low Water Alarm |
- %W Controller Corp., Birmingham, Michigan
Relays No, 32387 and No., 32388

g!’_ﬁm__?_h# - Maintaining en alert inspection service was essential
%o securing acceptable workmanship on the laying of wuter mains
~ serviges. Considerable retesting of water mains %o locate leaks

~sble within the limits specified. Workmemnship rn form work, cons=
- orete and superstructures was good,

Progress of Construction - The original construction peried for
' entire contract was 105 calendar days, ending November 12, 1942
metual completion of the work required 126 days., The over=-rum ia
time was due principally to failure to reoeive the equipment on
scbedule.

: ~ Initial oomtruozion of the reinfurced ooncrete rossrvei! 'U?
~ retarded due to the unusual censtruction conditions found at the
- original site of the surface reservoir. Weather conditions were

 However, interference with other utilities under simultaneous conw

- struetion requiredclose cooperation of constructing orgmtutioﬂz
- %o pnwnt loss of time.
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~ Changes - Two major changes covered by change order ares=

= 1. A reduction in the schedule quantity of unit price i'bam :
- to agree with actual amount constructed and measured. -

2. Construction chahges in the location of and subgrade for
- reinforced concrete reservoir. Excavation to grade at original
- site showed a soft material with a iow bearing value. Yield tests
indicated advisability of providing a 3-foot compacted subgrade
for the foundation and compaeting the earth berms around the :
reservoir to minimize temperature changes in the conerete walls mﬁ
water.,

Construction Oparations - The orgenizations of the contrectors for
the permanent wells, water supply end distribution system were good
~and all work was done in an efficient manner. Initiative and
resourcefulness were shown in overeoming delays in construetion.s,
ppraisal of the work done shows that the contractors for the
various econtracts are respectively well qualifisd to handle com=
_struction project of water plants and other- similar work.

Iron Removal Plant, Contract W559eng-6162
Birmingham Contracting Company

,merm - The description of ‘the iron removal plant has been gim
ticle 7 of this section and covers the various materials used.

m&&x_} - The contractor selected the following itsms of oquip-
ment, of which comply in general to the specilications.

o g Rotary Aerator ~ Type R Speaiasl, Manufeotursd by
= American Wel. Works, Aurora, Illinois
Size:- 10'-0% dia. with 4 erms - capac..’cy =~ 500 g.pee

Blower Unit - (Vaaamn type) = Capacity 300 C.F.M.
. water, No. 6-23 Type F Fan,

dmerican Blower Co., Buffalo, N. Y,

‘Motor 74 H.P. 220 volts, 60 cycle, 3 phase

Wash Water Meter - Capacity = 1500 g,p.m., Type M8
Timplex valve & Meter Co., Philadelphia, Pennsylvenia

Mixing & Feed Equipment - “Calgon"
ﬁtl -~ = = Sodium hexametaphosphate

Capacity Range ~ - 1 to 5.4 gals. per hour
Buimors - Providence Co., Providence, R. I.

-~ An alert inspeoction service was essential to secure
workmanship.




Progress of Construction - The original construction period of the

ﬁgm 60 ocalendar days ending 1-28-4% ; actual completion will bt
approximately May 1, 1943 on account of slow deliveries in eq
particularly the blower unit,

Changes - No major changes in design or ocoms“ruction are expecteds
Construction Operations - Appreisal of the work done shows that the

' eontractor for the work is well qualified to handle this type of
works :

~ Guarantees - Under the terms of all the contracts, general guaran
~are provided in the performance bond against defective materials,
- worlkmanship and equipment, for a period of one year from date of
~ Pina) acceptaunce. In addition, with respect to the performence of
- the iron removal plant the following gua"an‘tae is a part of the
eontracturc:l documents: "The comtractor shall guarantee that
- equipment installed will be capable of reducing the iron content’e
- the weter flowing from the clear well so as no% to exceed D.1 {om
) parts per mﬁlion effluent iron contsnt." :

Govermment Approval = Final plans for the Permanent Wells, Y‘&ter
~ Supply & Distribution System, and Iron Remova: Plant were submitte
to the Indiansa State Board of Health and received approval, Recom
mendations made by the Sanitary Engineering Depertment of the sm

 Board were incorporated into the work as constructed.

~Remarks -~ The ;rork wnder the various contracts has been com"brm
in accordance with good standard engineering practice.. Great care

~ was exercised to sce that the wells, watermains, pumping equipme:
piping conneotions, and surface reservoir were thoroughly chler:

£ "'"befere being placed in service. A representatwve of the Indiana
- State Board of Health gave vclued nssistanoce in tostirg the verious
part*a of the water cdistribution system for residual clhlorine conm

: Gmpls‘bo da.ta. on the equipment installed under *ths various om
. tracts has been compiled and placed in the proper file, A eopy of
~ all approved shop drawings has boen assembled and transmitted to ﬁt

= ?th ﬁginaor.
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SEWACE ¢& SEWAGE TREATMENY WORKS

f

The sanitory facilitiss of all bviidings in the miiitary
vation of the Advanced Twin Engine School are directly conne
@ separste and independent -sanitary collectiun system, tributs
a centrcl sewnge pumping station and sewage “reatment plant,
in the northwostorly part of the reservation. (See Exhihit 3=E
The system including treatment works has ampls caprcily for pres
reguirements with limited provisions for reasonable future expan
1ikely to be expected. A set of record pians of the entire sys
eovering all sewer end structure locations, sizes, sectioms,
tions, tiec, cetuils aud all other pertiasen’t data hes besn p
file and is icsig,na*ed as record drawings No. JTEC.AE.-1SR %o
éahd November 24, 1942. : S

‘Ehe system ol collaction and treatmen+ p]emt have been di
~ and comstructed in general conformity with the prelimirary r
on "Sewers anc Sowage Treatment Plant", vevised to include
!'Oﬁlm and notat:.o*\s made by Us .Mgineer Orfice, Louisvil
in a letter dated June 11, 1¢42; and with due consideration g
the roemnds,nom e.ad suggestions offered by the DlViBlG!i

-

rers, reaaging ian sizs rrow lé~ineh
&3 gach iron diteh corossings: spccial @
r&dlas, and appurtenences. arranged to provi
or present soustruciion and future buildings
within the 50C acre tract between the rnmy#
rth of the e.prong.




Breakdown of sowers lenvths by sizo:-
A T C o (e ———"— I T S T

12" " B i o i N DI =1
loﬂ 3 " AL aem M bes CECT . "-----"*-—'—--553’(:

gn L U R e e i s A i SRS BN
5" " " {houss connectinns )----10964 "

Flow Quantities
Yiow por oa:?{ta connectod=wm—=-(normal domertic) £O g »

" M & " cweew(hospital)ew «w-<100 pals.p
Jlovanse for infiltration (8,2 miles) ' '
rerage Gals. per mile per dayw—-m~--—---—~--—--—~6000; ;
Tutal average cewage £1ow (65 g£epeG . Jj-ivme—ne=u0ab i1,
g : 2: hours

J’sta 53&31};11 Peak Rales for Comnected Loads :
Tritutar: r Cormoctod Ratio: --Pogk KE o6 Peok Rat

£ P:_dpulmtion to Average Flw M.G,
- 500:..9.....‘.010.40 ¢ Vs IsecBEBe T 0@

1_ 5 : 3.0'()0““.‘““...... o T I - S o e 0.24
AL BN ks sssiran e Bo88 i errairanitrs Sl
: s SIS SR SQGZauvo:eot.aoncw-"‘ :
F)Om‘."“'l"l..ﬂ‘.. 3”55&“.1“05‘;.’ﬂt00” 1'1
m“..‘:.'ﬁ..'..‘?'. 3'5 LN I I B BN A O B R
70006 0ceeraansoces BudBasacroncociness 1.8?
“&DOOQ\.az.f.(Q-n-.:ou <57 p R . 117“7

ﬁ and Velocities:~

Win. Grades in Veloelty
i;iehes Ft. per 1000 f%. Tt/sec ¢
Y= el (5. REMERG T L
640 8.3 2,0
Seb 4,0 g ok
25‘& 3-8 1-6 2ou
2«8 2.2 1.8 oy
1.3 1.6 2.0 2.0

1 for design where necessary.
‘ ter VII of "Engineering Manual® dato
20, 1942,

in the grados of sanitary sewer below thali
the Ingineering lianual to the extent of
ustified inasmuch as self-cleaning vel

in view of the good worlmenship obtaine
, xmueh as it was both econmi as

iﬁg Vsubswf‘uea conuition_s _presen%.

nsion of Sys tem

'::aystam is doaignad and censtructe
latera) sewers and house co:mect

Aer



%i,ry requ:.remen’cs within the built-up area between the
of the aprons. TFor sanitary service outside of this a1
: 11 be nacessary to construct saparate moin sewers tributa
mzn 15-iask sewers. Ii is essemtial 1¢ ilhe bash inherssis to
ue construction of séditional sanitary s3wers under %toe seme
*{oations and rigid juspection as “tha’ of the original sewers.

_S‘g_%e ‘i’ga_at:mnt %‘Torks

Descriptior - ~mplet<= treatment for the rumoval of over 883’ af’ -
gewage rolids and bio-chemical oxygen demand (B.C.D,) from &
tmge flou*is orovided by sowage works of. the type - cormonly ra
: "sevarave v.udge qigéstlon, trickling filter anc cihlor
art soaprises @ ccarse bar screen, comuinution of the
geware pumping station, primary settling tank, s
‘ inal aattling tenk, chlcrirution, separate

0lids, and open alr su’dge drying beds.

aqmpped with slots aﬂd w0 ’cvng devw 363 ;ar r

P all roiids before flowing in%o “he wet wsil. The
jutometicelly pumped from the wet well through a cos
fuary settiing tark, designed to (a} cnlloct and ¢
the settleable solids to a central point, ready for
Maduce 8 settled cewage containing ot over 40 to 45 p

reseible selids and 60% of +the- bio-ehemi ;

ifned in the original raw sewago.”

pamphaml top Si' ~,he an]:, °nd is ocoll
d pipe lines 4o the center oo the lilte
: # lvi ug dis b"abﬁtor the Sntuuu 53wa

s Al une yllter efi‘lum
ible solids will actually
. a‘bablo aubema‘hant liqui}

. of open tiles and channels,
‘or cblicctmg the ei‘f‘iuent.' :




filter rock. The clear effluent from the final settling tank 4
inally given a dose of chlorine, acting as a sterilizing agent
allowed to remain in contact for 15 to 20 minutes to reduce the
bdcterial count of the plant effluent before discharging it thi
the outfall sewer in the open diteh and Heddy run, and thence
1to the East Fork of Thite River.

. The sewage solids collected in the primary and final tanks
are pumped to the digestion tank, unheated but equipped for
lection as a means of controlling the dissemination of odors
igested sludge is run onto open sludge drying beds of fin
and gravel, underlaid with a collecting system of open field di
'he dried sludge, a low grade fertilizer, is removed by truck o
‘wheelbarrow aud used for £ill and top soil for fine grading.

Date -~ The pertinent basic design factors, rated ca
ﬁ¥ t “variour unite of the plant; major functions of the 2
{8t of special sewegs equipment, as taken from the final
uilt, are es foilows:=

opuletion (present) 4132 -
. Population Factor
. Total for Design s 6200 -

(2) Sewage Volume {6200 connected) -
- T “Average 24 hour volume:-
~ Domestic (50 g.p.c.)
Hospital (additional)
Infiltrat1on allow:nee

’v*riaties (6200 connected) -
jpended Solids (027 1b/oap) 1670 lbs/de
. Biochemical Oxygen Demand (0,20 1b/cap) 1
ed to ?ilter Bed maa 1b/cap) 750 1bs/day

 (1-1/2 )
(overating with gas engine)

ra*ing together
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G

ant Provided -
(a) Raw Sewage ~ 9C% removal e!‘ auspended natter=

88 to 90% big-chemical oxygen
demand (B.0.D.), and 96% ba.otsris

e through sterilization.

(b) Disposal of grease and soum - - = - By diges%
(c) Disposal of rew sludge and huims - By digestior
(@) Disposal of supermatant from digester - - By

' ' to primary tank or on s
drying beds.

(e, Dmposa... o gas (digestion tank) - By burning
; waste for odor cont
(~, Disposal of digested sludge - = -

(g) Disposal of plant effluent - After chlorination,
: ~ outfall sewer to

i

; 7 Scmrtmg Facilities =

1. [‘enuelly cleaned bar screen, e
'mcaromnmga-—------------_1L” ,
c}x&n@ d‘bhb-———---—-—--uc'zrqﬁ*"
Dokl GE FIOW w o » = = wom =

k) 4
- \.‘

Angle ol bar sereen wmeeee—cccmccccceenn. 30 deg
horiz
~ Comments: The bar screen is to serve as a standby
= ~ unit for mechanical unit, and to take
- ilow over 1.0 M.G.D., if necesst. ry-

1-— Gcmminatm Unit ( scresning and ocutting uniti b, e
_8ire - - - ~ = 104 (Chicago Pump Compeny
Capacity - - = Oeé M.G.D. at 3" loss
Ool M G.D‘ at 9" i08s
1,1 M.G.D., at 15" loss
Control ~ - - Motor manually controlled through
= battcn station at screen channels

~

tation (smglo Unit)-

3 = = = = = = Cireular tank, eewhﬁ- feed m
; overflow. B

= = = 50 feet diameter by 10 fest m:

depth. ;

- guipment Type - Clarifier Bhehmism - (Dorr Ge;}
&‘%ing qa- - - -

: At Rate of flow Detontion Settli

= : ﬂQG D ?Grio’l o o7 wsd .
= 0.40(Ave -aa' 1y) ~ 3.18 -
s 0456(16 ar.rats) 218 v 820
00?5(4 e oMY o ) 1= 70 . I}"O
1.40(Peak} <92 1580 -

E 2 : '.. > = 7('
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Scum Removal - Automatically skimmed, collectel and cCischarged.

Sludge Removal - liechanically collected and ‘concentrated, but
manually removed by gravity.

Drainage - - = .- By gravity to main sewer.

(9) Trickling Filter Bed (Single Unit)

S1268 = = = = = = = = - - - - - - - 120 Foot Diameter

Ares = = = = = = = - - - e - . m = - 0.26 Acres

Depth of Media = = = = « = = = = « = . 6 feet (average)

liedia Size = = = = = = =« = T 2" to 3" for top 5 ft.

Distribution = = « = = =« =« = = = - -~ 4 Arm Unit No. 120
(American Well Works Co.)

Underdrains = = = = = = = = - = « ~ Armere Filter Block

Rates of Application-
Minimum----250 g.p.m. (using Pumping Unit 1)
Average =---400 g.p.m. (using Pumping Unit 3f2)
Yaximum---. 1200 g.p.m.(using Pumping Units #1, #2 & 33)
Application~Intermittently with operation of

raw sewage pumps. Aﬁx
Rated Capacity of Unit -
By Volume =« = = = = = = = = = = « v = = =« = M.G.D./Acre
At average flow (0. 40 m.g.d P m w o= 1.54
At 16 hr. flow (066 Mmegede) = = = = = « = 2.28
At 4 hr. flow (0475 meged.) = = = = = = = 3.08
At Max. Peak Rate = = = =« = = = =« = = o - - 5,04
By Organic Loading
At 60% of B.0.D. (0.12 lbs. per capita)
. applied to filter - - - = = = = = « = - - « 750 pounds
Rate of application, total = = = =« = - « « 480 1bs./acre foot
unit = = = = - = -« - - 0.3 lbs.per.cu.yd.

of filter media
By population Loading

For 4132 (present connected) - = = = - - = 2640 per Acre foot
For 6200 (design) = « = = = = = = = = = - - 4000 " ®

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

Rating - - =~ :
At Rate of Flow Detention Settling Rate
M.G.D. period - Hr. g.pem./5q.£t,
0.40 (Av, Daily) 3.05 420
0.56 (Av, 16 hr.) 2.18 590
0.75 (Max. 4 hr.) 1.62 790
1,40 (Peak) 0.87 1470

Sludge Removal ~ iMechanically collected and concentrated but manu=
ally removed by pumping.
Drainage -~ - - - By pumping.
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;‘1} Chlorine contact tank (Single Unit) -
“8ize - - -~ - - Rectangular, a0 wide x ;7’—8" lanﬁ;
% 5'-6" side water depth.
‘Flow direction-Horizontal, around baffles
Rating - - - - Detention Period of 24 minutes at nm
"plant capsoity of 0.4 M.G.D, —

(12) Slu ge D&gution (Single Unit) -
Size - - - - - 40 foot diameter x 20% feet wide mwl
depth, and 255 feet total water depth
"Type = = = = « Circular, with hopper shaped bottom
BEquipment - - Floating Cover (Pacific Flush Tank
Capacity - - - Total Volume of 28,000 cu.ft. or:
per capita for 6200 connected.
Gas collection-2" line to waste burner for odor comt
only. No utilization of gas iue%« '
plans.
Heating Facilities - liome, no coils providod for,
or future heo.ting. S

beds (4 units) -

ize = = = = = 22 ft, wide x 70 ft. long.
Total Area - = 6200 sg. ft., 1.0 sq. ft. per capi'tsa

~ Applimtmn - Tiet sludge by gravity directly onto

oval - -~ - By shovel and fork, directly into

¢ = . :barrow or truck run onto beds. :
Dagth of Filter Modia - =12 to 15" of graded sand
Underdrains - - 6-inch vitrified clay pipes with

ting channels, sewers, force mains étcz
mity" -~ - == 1.75 EQGQDO zm.,

5) Points for application of Chlorine (sterilization and od
(a) t entrance to wet well,
{b) t outlet of primary tank. -
(e) At entrance to contact tank.

13) mment of Sewage Flow
— Hethod - - - - = 900 V-notch Weir at Outlet channe
contact tank with I‘Ioat recording
= on Weir.

8iz6 « = = = = - 2'-0" wide by 1'-0" in depth

- &= mt G‘Paeity - 1‘6 M‘G.D.

- Effective Ra.nge -0.18 to 1.6 M.G.D,

~ Records -~ - - - -By float opcration, slectrieally
mitted to ind.ica.tor, recorder and
ing device located in office rooms

%)~W:« (for plant operation and emergencies) F

" 1. In case of complete power and standby failure for the
~ raw sewace pumping units, use 10-inch valved overflow
wet wall to main outfall sewer. Sowaze can be chl

z
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as it flows through +the wet well.

2. If necessaryto byepass primary tank, fihdl tank can be
used as primary, by using 6-inch cast iron by-pass lino
of the sewage force main,

3. If necessary to by-pass filter bed, use 8-inch valved
orerflow in 15-inch influent linc to distributor at
center of filter. =

4, If necessarytabyppass final tank, use Hympass gate in
final tank inlet box.

5. If necessary tobwpass contact tank, use 18 inch channel
along west side of contact tank

8. If necessary to maintain an increase rate of sewnge flow:
through the plant at night, use 8-inch bypass from inlet
chamnel to contact tank through main sewer and wet well.™
7. If necessary tobydmss the pumping of raw sludge tc the
digester, use 6-inch discharge line from pumps to sludge

beds .
(18) Drainage facilities : ;
For Wet ‘Jell = - - = « By bulkheading incoming sewer during
low flows only. :
For Pump Pit « - - - - Sump pump, discharging into wet

well or sewer.
~ Primary Tank - - - = - 8-inch drain to main sewer.
Final Tank - « - = - -~ Through 6-inch sludge line to -
pump, and thence to sludge digester
and sludge drying beds. =
Contact Tank = = = « - 4-inch valved drain line t- wet well.

Charnals = = = - « = - Drainage provided for all channelg///
when not in use.
Digestetr - « = = « - = To main sewer, and also to beds

through sludge pumps.
Plant Grounds - - - - Surface drainage system to outfall
sewer.

(19) Housing Facilities -
Pump éffice’Control (P-0-C) Building

First Floor for lLaboratory, Chlorine Room, Toilet
and office.
Basement for Sewage Pumping Units, Heating Plant, Raw
. Sludge rumping Unit, Eleetric
Controls, Float Switch, Gas - :
Engine Standby, end Coal Storage.
Sludge Control Iouse for sludge control valves and piping,
flame trap (waste gas) and
drip trap.
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20) Control Leboratury -
“Tquipment and chemiculs furnished to run followlr*g stand
tasta:

(a.}, Settlsable solids

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

(a) Dissolved oxygen (D.O)

{e) Stability (methylene blue)

(f) Hydrogen~ion (PH)

(g) Residual chlorine

(21) Remarks on Provisions for Future Expanaion

In view of the tight sewer construction of the lﬁnﬁﬂ;’z S
system and the unusual low ground water infiltration secured; s
in view of the feasibility of controlled water supply of a ¢
area as a means of maintaining within the limits of design, bo
water supply and sewage flow, it is estimated that the sewer s
_and sewage treatment plant as designed and constructed may b
~of handlinz loads in excess of the 6200 connected population
‘to the extent of 20 to 25%, by making certain small scale additi
~and changes. Important items for future expension of this p
‘which should be given careful consideration before undertak:iz:
teale eonstruction expenﬁlturos are:

- L Incroasing the sewage pumping capacity b _
{a) Changing impellers of pumping unit No. 1ta ©
of No. 2. This will increase the capacity of
unit from 250 g.pem. to 400 g.p.ms4 and
(b) Changing impellers and motor capacities of g
units No.2 and No. 3 to the extent of approxima
33%. No other changes would be ncce..»sa:*y in ©

sludge pumping units.
2. The primary settling tank. as constructed is vepable
handling an inerease of 20 to 25% in the design flow with 1i%
drop in efficiency as moasured by the removal of the settleab!
1ids. The incrcascd losa of head from primary tank through
revolving distributor at peak rate will require raising pri
Q;w bo three inches i’or efficient operation of the primary !

. 3+ The final settling tank as constructed is capable of.
m‘liaemu of 20 to 25% in the design flows with little lctt
sedimentation efficiency.

An increase of 25% in the design flows will rod“
ﬂi: pﬁiad in the contact tank, but will still remain ox

of 15 minutes. Increased contact time can bes secured throt
tim of the outfall sewor us constructcd.

; 5, Appreciable incrsases in capacity of the trickli
bed as designed cannot be mede ecenomically; Lowuver, the des:
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he bed. and revoiving Qi siribitor contemplated expsasion of
it by the 'dd"tlon of a high Qﬁ'loity « low head pumping un
he purpose of recirculabion of tHe filter effluent at a cous
ate through the filter ved. THIS will be hoth an economical s
well a8 an officient method of inéreasing the rated capacity of
Pilter. An increase in the botal design population and total bi
chenicel nxysen demand loadings of from 30 te 50% of the present :
“design may bu expected depending on the applied B.C.D. loadings o
the fi.gtm ¢« The distributor has a maximum rated capacity of 1200
gg.p.m. (1,75 M.G,D,)

~ Small inoreases in efficloncy and for population loading
the filter unit can be effected by the addition of 2 to 4

- erushed sranite stone, 1-~1/2 inch size, to the top of
ufficient ciearance has beon allowed in the design for
1 depth of stone. This grarite stone topping is also. d
he event that tl> limestdme - appeers to becoms unduly f‘rmtu.
the winter mwather conditions.

« The sludge digester as constructed has a capacity of
bnbio eet per capita. This appears very ample without the utili
on of the sewage gas for maintaining the optimum temperaturs fe
Mum rats of digestion of the volatile solids. .This unit of
igestion capacity may be reduced to 3-1/2 cubic feet per capi
or less should heating coils and gas utilization plant be ad
uture. The increase in capacity of the unit may then be up
over 30 percent or provide digestion capacity for & connec

4000 people or more.

: 7: Increase ir the capacity of sludge dry:‘mg beds caa
mede by extending the prosent beds to the east. Provisicns
xpansion has been made in the layout of the comnecting lines.
ditional bed will incroese the capacity of the beds 8"5» o
,n &rying beds for 7,800 population.

84 Al forcs mains, channels and main conrecting and oubf
w are amply daaiwned to handle a maxinum flow of 1,75 M.G |

' /

e :_utoﬂ.ons in accordarce with - " he na’ure and Sypo af

Division (3-3) = = - - = Saniterr Sewer System -
Division (3-3A) -~ =~ « - Clowape Troatment Flart
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The pertinent dato and dates of the constructica period of the ab
divisions of the work from thz comnencement of office studies to the
final completion and transfer to the Post Commander, are as follows:

Division No.
Designation

(B-3)

Sanitary Sewers

_Sewage Treatment Plart

(B-34)

Contract Number
Prime Contractor

Sub-contractor

Office Work Started
Preliminary Report Filed

1565%eng~6282

W.Ll. Hailey Co.
Nashville, Tenn.

May 19, 1942
June 6, 1942

v

W559%eng=-6345
Buesching Bros.
Construction Co.
Ft. Wayme, Ind.
Industrial Piping &
Engineering Co.
Ft. Wayne, Iudy
May 19, 1942

June 6,1942

Report Reviewed & Returned June 14, 1942 June 14, 1942
Plans & Specs. Completed June 30,1942 July 7, 1942
Bids Opened at District Office July 9, 1942 July 25,1942
Lettey of Award Issued July 9, 1942 July 25,1942
Receipt of Fotice to Proceed July 10,1942 July 25, 1942
Construction Started July 16, 1542 Auvg. 3, 1942
Original Scheduled Completion Sept. ¢, 1942 Oct. 16, 1942
Actual Construction Comvleted Oct. 16, 1942 Feb, 12, 1943
‘Transfer to Area Ingineer Oct. 21, 1942 Feb. 8, 194%
Transfer to Post Command

Feb. 12, 1943 Feb. 12, 1943

Sanitary Sewers - Contract W559eq&:628%

By I. L, Failey Company, Contractor -

Material -~ Tho major items of material selected within the limits of
The specifications included vitrified clay pipe for sewers; cast iror
pipe for ditch crossings; hot poured bituminous compound and oakum for
sewer joints; brick for manhole walls; precast reinforced frames and
covers for manholes; concrete for encasements and cradles; and crushed
stone for sewer foundations where required. In general, all materi-
als used were found well within the limits of the specificationms,

with the exception of the physical requirements for straightness and
plumbness of the vitrified clay pipe.

Workmanship - In view of the unusually difficult subsurface conditions
encountered, the inexperience of the skilled and unskilled labor
available, and the lack of experienced supervising personnel on the

part of the contractor, continuous vigilant inspection and engineer-. =

ing construction assistance were maintained to insure good workman-
ship on the sewers. The workmanship on the cons%ruction as measured
by the results of the ground water infiltration and physical tests
were above average.

A brief statement on the final sewer inspection and grownd water
.infiltration tests of thc completed sewer system suhstantiates the
above statement on worlmmanship: -
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1. All cowers wevre found in substantial compliues with tinsl
test:' alignment of' sewers made during Ozt. 2-20, 1942,

2, ALl seclions of sewers tested for infiltration (flnal)
were found to be well within the limits specified. The
final test made on Oct. 20, 1942 by measuring the volume
of ground water flow of the entire sewer system in the
wet 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 of sewer. (Note:
Limits specified were 4,000 gal//?4 hours/mile for 8-inch
sewers, and 8,000 gals/?4 hours/mile per 10-inch, 12«inch
and 15 inch sewers.)

Construction Progress - The original construction program of the
sanitary sewer system (Contract W559eng-6282) covered a sixty day
period, ending September 9, 1942, and was exceeded by thlrty-seven
calendar days: twelve days of this over-run however, were approved
to cover the additional sewer work over’the original schedule of =
gquantities. i

The princinal factors requiring additional time to the original
construction schedule were

(a) The lask of irmediate availability of well point systems.
Initial orders and subsequent orders covering some three thousand
feet of well points, punping equipment, etc., required thirtcy days
‘or more before deliveries were made. IHigher priority rating than
AA-4 could not improve delivery.

(b) The unusually high ground water levels encountered along
the main sewer locations due to the excessive rains of llay and June
1542, and lack of surface drainage. Steps to assist this contractor
were immediately taken by the constru0u10 of both permanent and
temporary ditches.

(c) The inadequate timing for deliveries of vitrified nipe com-
plying with raouirements. The contrector failed to provide azn cée-
quate stoci: plle of all sizes of pipe, being supplied by a single
manufactursr, and consequently at the peak of construction, it was
necessary tc call on many manufacturers for vitrified pipe, all of
whom were filling orcers 'as fast as the pipes were removed from the
kilns.

(d) The inadequate planning or anticipating requirements as to
special construction equipment, trenching machines, construction sup=-
plies, etc. Delays in construction progress were cxperienced due to
failure to have compressor unit, air hammers, diaphragm pumps, suction
hose, etc., delivered on the job when Tirst needed. Hours of idle
machinery due to repairs were vmusually large.

(e) The inexperience in sswer constrration on the pert of key
men of the contractor mads it difficult to cope with the subsurface
conditions encountered. The Distriet Office arranged for special
assistance to the contractor by placing on the job for several weeks
an engineer especially exverienced in this type of sewer. coastruction
and sewer organizations.
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Changes - The origirai contrnct was arranged on a un.t price b@
Because it was anticipated thut (a) chargss in location of the
ganitary sewers wers expenied; (b) adgustments in elevaticns of
f:nished grads and sewer lines would be required to avoid confli
with water mains and storm sewers; and (c) additional sewers and
House connections to service some 24 buildings were contemplated.
Such changes were most readily mede under the unit price contract.

The principal changes in the original contract were:-

1. The use of cast iron pipe in place of vitrified
pipe for the sanitary sewer lines where they crossed
new drainage ditches above their flow™lines.

2. The increase in the original footage of the
sewers and house connections from a total of 37,000
lineal feet to 40,000 lineal feet, an increase of
837 ,to provide senitary drainage to some 30 addi-
vioual buildings.

Js “he increase in the amount of sheeting ordered .
left in place, gravel for sewer foundations, and T
‘ conerete for cradle and encasement of sewerse. -

 Comstruction Operations.- Construction operations were carried om
~ under direction af a single resident superintendent and a represer
ative of the U, L. Hailey Company, who visited the work during th
_eonstruction period. Skilled workmen and foremen experisnced %o
the urfavorable suvbsurface conditions encountered, were not immed
ately available: btut, with the engineering a331stance given end
experience gained during the first two months of overation, o well
_ rounded organization with sufficient experienced assistant superin.
~ tendents, foremen, and pipe layers were present to campleue the com

~ tract at a very satisfactory rate of progress.

, Records, indicate that payrolls, invoices for msuorlals cl&~”"
1; for damage° and equipment rentals were paid promptly.

Guarantees ~ Lnder the terms of the contract general gvarantess

are provided irn the performance bond ogainst defective materials am
workmanship in the sewer system for a period of one year after
final acceptance, or to October 21, 1943. Written notice to the
eontractor is required in such event. :

~ Sewnage Tmtmen*t Plant. Contract W559eng-6345
“gg gueechlnﬁjﬁ}oa. Construction Company

E&terials -~ The major items of materials seleciued within the 1i

“the specifications included vitrified clay pipe for sewers and
drains; vitrified clay pipe with slip-seal bitumiaous joirts and
‘encased in concrete for the larger precsure linas; cast iron pi‘
with lead joints for the small *"orcn muine and 3ludge lines; rein
orced concrote for all substruclurcs; wood construction for su
tructures, railings, sovers, gates, zic.; locar lirestone for
ing filter modia; and procast plain consrete products for stép&
walls, ectc. ;
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Inspection & Field Laboratory).

All materials for concrete were within the limi's speec:
~and tests on flexural strength of beams and compressive strey
- of eylinders exceedec the minimum requirements. (For summary
tests on agrregates, cement and concrete, see Seotion 19 - H&%e’

Equipment - Sewage equipment items included the following:

' No. Item of Equipment Manufacturer
T Comminutor Unit Chicago Company
3 ~ Sewage Pumping Units American ‘iell Tiorks
1  Primdry Tank Clarifier The Dorr Company
1 Revolving Distributor American Tell Works
= Final Tank Clarifier The Dorr Company
1 Chlorinator Unit ‘ Wallace & Tiernan
1 Set of Laboratory Fumiture WeMoKimball Coe :
Laboratory Equipment, Apparatw  Kauffman-lattimer Coe
1 Sewnge Flow Meter The Bailey Meter Co.
i - Sump Pumping Unit Chicago Pump Company
1 jWater Seal Pumping Unit Chicago Pump Company
| Plusger Type Sludge Pump Chicago Pump Company
1 Seru~peller Type Sludge Pump Chicago Pump Company

All equipment selected by contractor conforms to speé;f
tiam a8 to materials, workmanship, functions, .and gue.rantaeg

: Férknnnshi -~ Continuous inspec'bion and engineering assist
~ wers maintained to insure good- worlmanship for all tanks and su
structures. All concrete was batched at the Seymour plant
Burnside Sand and Gravel Compony and transported to the nitm
in transit mixers. ‘

The tizhtness of concrete tank structure as maasured by te
and in particular the tightness of pump pit constructed to a é
~of 20 feet below the surface and in 16 feet of ground water are
amples of excellent workmanship in the mixing and placing of

: The precast eoncrgte work for various walls,steps,wal
around the plant site have settled. This was unavoidable as
necessary to expedite the outside work before full settlements
the fills around the tank structures could be assured. This
being of concrete blocks with mortar or joints may be ommt&ntgiy
repaired during operation; however, it is advisable to delay
g&ira until the sumner of 1943.

’ First class workmanship on the fine grading around the p.
ttruetm'es and site was not secured in view of the unfavorable
conditions. Mulching of the slopes and berms was substituted
place of seeding. It is desirable that additional fine grad
~ the entire plant site be wundertaken in the cerly spring, pre <
to naé:lng and 1a.ndscapi*1g of the site.




. Construction Progress =~

The original zonstruction schedule of the sewage treatmen:
plant. (Confract W55%eng-6345) covered on eighty~day period, endis
October 16, 1942, and wns exceeded by 119 calendar days; 15 days
of this over-run were approved to cover the delay in starting due
to the relocation of the sewage treatment plant site and e‘bhor }
~ tifiable items.

& The rate of construction progress is indicated by the pero:
- of completion based on the partial estimates prepared semi-mont

- Date of Partial Estimate Percent Complete . Remarks
- Kugust 81, 1942 10.2 :
~ September 15, 1942 ' 20.1
_ September 30, 1542 28.8
October 15, 1942 45,5

. Ogtober 31, 1942 : 6645 Approximate
: date of comp
. November 15, 1942 8645 First equipme

: in place

- December 15, 1942 88.0
~ December 31, 1942 90.0
January 15, 1943 97.0 : :
February 1,1943 : . 99.5 Except for 3
= items awniti

: Excluding eleven sewnge equipment items, all of which wer
~ layed in delivery beyond original shceduled and rescheduled-
the balance of the contract should have been 80,8% completed om
October 31, 1942, or 14.3% behind schedule for the following ma

: - 1, Delay in completing 21 day sodium sulphate tests on lc
quarries for filter stones to secure satisfactory filter media
compliance with specifications.
. - 2. Delay in delivery of small cast iron pipe, fittinga,;
ials, check valves and valves as originally scheduled.
3. Desire on part of contractor to avoid a period of
‘between completion of major construction items and original de
dates of oquipment; hence, contractor operated with a smaller oi
:atim.
: 4. No work on Sundays; loss of 10 calendar working days.
November 15, 1942, the contractor had all construction items
equipment item completad representing 86.5% completion; the 3
ing 13,5% covered the equipment items, backfilling, fine zradii
cleanup, and testing. The pericd of fmm Novembor 15, 1942 to
15, 1943 was devoted principally to zrection of seware cqsxi'
‘ai;her miscellaneous items; and. from January 1%, 1943 tn Fobr
1943, to adjustments and tosting of cquipmert remcirs, baclfill
grading and final check-np. As of Tebrucry 12, 1043, s.ludga.j'f
No. 2 and the flow meter have not been delive»ed. .
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Chan es - The origiral co“tmct for tre sewnge plant wrs arranged
or a ump sum price, irasmuch as comp rete dotailed plans coull be
1pz,3p...rec, and fev: changes wei'e expected. The principal chunges
_ Were: i
" " 1. The relocition of the site in order to continue operalion
of the existing Seymour Air Field on which the plant
site was originally located.
2. Extension of the outfall sewer due to the plant relo-
- cation. =
3, Deduction of $1633.00 to cover cost of equipment 1tema ’
deleted from contract.

/ The above changes and other minor changes represent a reduct
ion of 0.5% of the original contract price.

Gua.ranteel- Under the terms of the contract, genéral guarantees
pron&ed in the performance bond against defective materials, work
- ‘manship; also, mechanical guarantees of all items of oquipmztt ine
porats“ into the plant. The period of guarantee extends over a-'s
period of cne year after final acceptance, or to February 12, 19
Individual letters of mechanical gucrantee from manufacturers and
- vendors have been received and properly filed. "ritten notice ¢
the contractor and manufacturer of equipment is required for repluce=
ments in defective mechanical parts, materials and workzna.nship@

Ctmtra.ctor s Orgon 1za.t10n - The Buesching Brothers Construchor
any “of Tt. ayne, Indiana is a partnershlp of four brothers, arrang
ed where each of three brothers is placed in direct field charge
of a project under construction, and the fourth sulsérvmes all bf&‘iﬁ
- work for the projects from the home office. At Seymour, Wernsr
~ Buesching was in full charge of the organization, acting alsc as
- field engineer and superintendent. The method of operation had ad
mtages in expediting material orders and decisions on construction
vﬂ*’probloma, however, economic interests and the profit motive on the
part of the owner-superintendent tended to retard comstruction pre
~ gress. Overhead costs were kept at a minimum, :

The Industrial Piping and En\,meering Company of Ft. Nayne,

- was subcontractor on the piping, hcating and plumbing work, aad
‘has an enviable rocord in this type of work. Sufficient skilled

- vcrkmen were available as the pipe, valves and equipment itoms mi
delivered at the site.

Practically all major construction equipment such as excavatir

- machinery, bulldozers, well point system. trucis, nwaps, etc., wore
'uenred on a rental basis. Concrete. be.mg re.;dy mixed - and doli,'
%o the site, concrete mixing machinery wos 1ot recessnry. :

; The volume of laber, bHoth ckilled nnd cormon was maintained a;
a minimum, but at an ‘efficient nlaaic.

‘Buesching Brothers Construction Courany i# « sacll, officient
a.nd reaourceful organization, well qualirisd tc bhandl: sorstruction
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SECTION 13

EIECTRIC LIGHT AND POWER FACILITIES

GENERAL
The electric light and power requirements for all buildings
. provided by an overhead primary and secondary distribution system
fed through a substation that steps dom from 33,000 volts, 3
80 cyele %o 7,200 volts, 3 phase, 60 cycle. Exhibit 3-F indis
- the location of the incoming feeder line, the substation, the
mmmm feeders, the transformer stations, secondaries, and
location of buildings. Eers detailed information on the distri
n systems such as wire ‘sizes, transformer sizes, location
ilding services, eto., are shown on record drawings STES-ARe
to I&ﬂ, ﬁa‘bed December 17, 1942, In addition, the construe
&'miw ‘have been revised to show construdtion details of
cmmw (Dﬂminga Nos. STES-AE-2E to 148 inclusive and 1
¢ 86E inclusive)., The interior wiring drawings £ the
ildings have been revised to show construction detei
ngtruc (Drawings Nos, STES-AE-98E to 102E inelusi:
imimiﬁ, 1148 to 142E inclusive, 144E to 149&;’
: 13 to 152E inelusive),

a8 of sbove record and construstion drewings, mape
m were delivered to the Post Engineer with the ¢
wotion, Form No. 290A, dated December 10,

: mm system and interior wiring has besn des
yte Lin general carturnﬁy with the prelﬁninaryg

ville, and mued to i.nclnae correcticns and

‘bi% office of the Division Engimer, €

a;m a 50% increase £ar future loaﬁ r
ions were fixed by a teatative camp :
mm ‘of substation and distribution lines
l By direstive OCE-Circular Letter 1
i@ at 0.4 watt por square foot for en
0.8 watt per square foot for officers® quarte
nistretion buildings, post exchanges, post o
t per square foot for recreational rooms w
1 buildings, such as theater and chapels
Mﬁrﬁ- were usod, Power loads were more di
“the Inoeption of the design because of the
) requirements of the equipment likely to be avai
m th of construotion, In some cases, éspecially eleet
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/ ceak&ng, receipt of electrical equipment indioaued loads to ba
ably in excess of those anticipated,

Tho 33,000 volt feeder was fixed by the power source |
 and it wes decided to distribute at 7,200 volts since that
~ lent itself readily to joint construction with an overhead
. system and to a delta~comnected power system which would a
delta operation in emergencies and elimingte the need for
; ‘Wfﬂﬂi&rl. Load estimates with allowance for 50% increase
» 11 for three 500 KVA transformers in the substat
@rwtd. fw ‘still further expansion, if necessary, these trans=
- formers are prepared to readily receive and mount forced draft
 ventilation equipment that would raise the rating of each tr
,t‘m ta 625 KVA.

?hsu substation was located as near the center of lod as p

ﬂ.’ble. Three distribution feeder circuits are arranged for r
operation normelly, and with loop operatiom mn roquired i3 |

m, ‘where -Sections mey be Lsolated. '

%ly one feeder from tho am ‘of power was permitted;
ever, the -%r can be fed from two independent sources o
Eyiﬁs Public Service Company of Indiana -- from either Ssym

ottsburg, At the junction, where this feeder connects wi:
: any‘s lines, three-pole top switches were installed

ed in normsl operation. Two of these switches-:
: .ak'in ‘line can isolate either Seymour or Soot
rd in the camp feeder can isolate the canps  The
‘."[fﬁf ern boundary of the reservotion was ccnstruck
overmment as part of the 33,000 volt feeder lire; the
‘beyond the boundary omtinues along right-olewuy of
md‘m erected by the Public Servise Compaz:y

o

iﬁtﬁt‘;iéi’ Vrs's»dix 75‘000 l:medl feet of overhoad 11:1#,
wmxgh 1&&0 KVA of transformers. The ouly wnde
u%:&oa system. (4,000 lineal feot) is ror the 4?

r iruz, ‘lsha %e&sﬁuy system is 120/240 ¢olt, single
thres. _“a. ite axoeptions are for the five

m w&ren; eapeohl}.y for tha pﬂrmy,' k



ian nacoanry fw these f*gures,, because of the machanical
requirsments. :
Flnodligh‘bmg is prwided for the substation, the ‘gasol
- storage arca, the area in front of the hangars, and for the Eas
Engineering Mainienance and Inspeotion Building. Fence lighti
m‘cridsd around the Ordnanoe Area and the Bomb Sight Stm'ags

A main series street lighting circuit provides lighting £
the main streets that serve as main entrances to the camp area;
for main s‘crects :\.n ths hospi‘aal recreation, and haadquartars;

- rogd im “",rsestians. Scmo limited .‘Lft.ghvl::.nb for other secondary
itrt‘tt and parking ereas is cbtained from the outside igh»i‘
on baimiﬁga aﬁaacan‘h to them. :

mn, -I:he meters and ma’earing h'gmi‘cmem are thoe prop&rtybfﬁt, e
power company. The main power for the camp is being purchased
‘Bi&s?mr Company's Rate Code 107 which incorporatas ths f clloy

mm CHARGE (monthly)

~ $1,50 per month per Kilowatt of Billing liax,Load in the
m? CHARGE (In addition to the Max. Load Charge).

~ 2.26¢ per KWH for the first 3,000 KWH used in eny month
1.8¢ per KWH for the next 7,000 KWH used the same month

1.2¢ per KWH for the next 10 000 KVWH used ths same nmonth

1.0¢ per KWH for the next 80,000 FWH used the same ncalh

~ Ou8¢ por KWH for the noxt 100,000 KWH used the sume mou

“ﬁc?j per KWH for ell over 200,000 KWH used the sume rout

F% rated code, in addition, provides that where the cud
m +the gomplete substation structurc and equirmont, inaludipg
switches and protestive equipment ‘ransformers and other appar
which is necossary tec taxe servico from tho transmission line
witage, a oredit of 10% of the monthly maximum load charge wiil
made . I'h also provider adjustmont cof the maxirwm load used for
41ling purpoces in accordance with messured puwsn factor ard as
aotor crgdit. 3 milis per kilewatt row (EWi' will be a
1 energy 'sed iu exeess of “the product of 360 houre uce
¢ Mad by mﬁmm loac of the bihiag.

: e any ravumn in the substt
lima lﬁd aaamdary lines, Iransformers allow for
rth m:}.tn Mmiderable of ubse grfmth is concentr&be&
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CONSTRUCTION DATA

meral - Electric light and power was handled as three separat:

ptivities, i.e. (a) the 33,000 volt feeder line to the projec
{b) the 7,200 volt camp distribution system; and (c) the im
wiring ror light and power. The plans were drawn simultaneous
 built nndor separate contracts, and divided as follows:

Division (Be4) - 33,000 Volt Feeder L:Lne
Division (Be4a) - 7,200 Volt Distribution System
Division (3-41:) - Interior Elestrical Work.

ﬂn pertinent data end dates of the construction period are

B4 ) , B-'i&' :
S}mly Const. Co. A.Wood Elrd.tn
Lexington, Ky. New Albany, In

5/25/42 5/25/42
Preliminary report filed - 8/11/42 ‘ 6/11/42
sport reviewed & returned 6/18/42 6/18/42
Pm & Spec. completed 6/25/42 7/3/42
Bids opened at Dist. Office
Letter of eward issued 7/6/42 7/16/42
Receipt of notice to proceed 7/7/42 7/18/42
Construction started 7/16 /42 7/31/42
Original scheduled
completion 7/24/42 10/16 /42
Actual construction :
- completed 7/29/42 12/10/42
Transfer to Area Engineer 12/11/42 12/11/42

% Eingineering supervision taken over by Area Engineers Of:

'ﬂa amm ant Feoder Line - Contract W559eng-6271
7,200 Volt Distribution System - Contract vssseg-e')s& :
Elaah' Zcal Work - Contrast %596!15:-6317

k.

terials -~ The pole lines were built on full creosoted pim p
ﬁt wood crossarms with metal crosserm braces on the 7,200 wolt
&&It and wood crossarm braces cn the 33,000 volt line., Wood bre
sified throughout but wers uncbtainable and metal ones we
bed. Primary lines are ¢f bare copper and secondary line
: satherproof insulated wiro, Line hardware is galvanized.
e substation is constructed rram orecsoted poles end lumber,

36



Under contract W65%9eng~6317 for the interior slectrical work,
most of the interior wiring is with loom wire or Romex, utilizing
Moncor composition outlets and switches. In some case;, such as
the mess halls and engineering shops, black conduit was utilized
where necessary to provide more protection to the wire circuits.
The majority of the buildings have simple porcelain fuse blocks
while some of the more important buildings -have circuit breaker
panels for circuit protection. With the exception of special
service application, simple 12-inch metal shades were used. In
all three contracts the specifications for materials have been
strictly adhered to with very few exceptions.

Equipment - Electric equipment supplied is as follows:

Item of Equipment Kanufacturer

For Substation

Transformers : ~General Elecgtric Cos .-
'34.5 Kv air break switch Line Material Co.
¢ 34.5 Lightning arresters General Electric Co.

7.2 Kv Lightning arresters Line Material Co,.

34,5 Kv Liquid fuses Line Material Co.

15 Kv three shot disconnects Line Material Co,

For Distribution System

Transformers General Electric Cn,
.7+2 Kv Lightning arresters Line Meterial Co.
Disconnect cutouts Line Meterial Co.,
Street Lights Line Material Co.
Street Light Regulator ‘ General Electric Co.

All equipment selected by contractor conforms +to specificatioﬁs
as to materisls, workmanship, functicns, and guarantees.

'Wcrknanship - Continuous mspem:‘m and engineering assistance on

three contracts maintained tec irsure jood workmanship and wes
as successful &3 could be expoocted under present day conditions of
time limitatior. and “che lebor and mutsriais situation.

Construction Progrese - The Shely Comstructiorn Cuampany completed

Their contract oa tne o’S C00 Veclt Feeder Lin» within the allocated
time for all practical rwrposcs, and wus well ahead of the need for
the work involved. The only worik left to be done after the expiration
of time was the installaticn of 2 few guy clips which did not in

any way affect the utility of the lins, After delivery of the clips,

- the contractor completsad che balanss orf the co:ﬁ"ract within a few
days.

| The contract witih 4. Vood Hurdin for the 7,200 Volt Distributica
System extendsd beyond ths allotted p°r10\ ol 90 calendar days for
three reasons:



1. Inebility %o start to -vork soon enough and with a force of
sufficient size because of the priority given to grading
operations on the site., Grading had to be done before
power poles could be set to proper grade, the first operai-
tion in his contract. :

' 2, Delayed shipment of a few items of materials, '
3., Time extension necessitated by additional work. . ot e

1 Regardless of an extended campletion date, the progress was
- sufficient to provide service as needed for construction parpma
- and for Post purposes.

= The contract with Pearson Construction Company for the mw
f’f’fﬁoutrieal Work extended beyond the allotted period of 144 calsw
- days for the following reasons:

V. Lack of available buildings in which to work during the -
early days of the contract. 4

2. Slow delivery on some materials due to untimely handling
orders and expediting of materials on the part of the ¢
tractor. :

3. Slow delivery of equipment, to be supplied by others, for
. connection under this contract. :

4, Additional work by change order.

; es - The only major change from the original plans and specis
cations was the addition of a fire alarm circuit; the exterioer
portion being added to the 7,200 volt distribution system, Contract
W559eng=-6294 and the interior portion of the wiring to the interic

';cltotrieal work. Contract W55%9eng=6317. '

Minor chenges involved the qmm:ities of ‘electrical items and
_were due to additional work, end to variations in lighting and powe:
reguirements in the various buildings for which unit prices were
esteblished, or required to be established. Except for the :
addition of the fire alarm system, changes did not exceed 2% of the
original contrast price for the 33,000 volt feeder line and 8% of
the contract estimate of the interior electrical work.

Guarantees - The guarantees involved in these contracts are the
menufacturer's stamard guarantee covering workmenship and materials
and the guarantee specified in each of the contracts and ai;md hy

the cortraectors on accept&nqe of their contract,
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| CONTRACT(R'S (RGAIZATION

Shely Construction Company - This contract was hardly ls_.rge enovg
- set up much of an organization. A line crew was sent lLere w:
P& fman and was here only & few days. It was necessary for ine
spectors to do most of the supervision end expediting of materia

A. Wood Hardin - This contractor had e good office personnel and
& go ob of expediting materials. Vhen the job started ¢
crews lacked adequate supervision, but this situation was later
gorrected. It seemed that the contractor was unable to get help
 that oould or would do a good day's work, Lacking control over
- labor situation, he did the best possible with the labor that was
unt to him.

- Pearson Construction Company - This contractor did a poor job of
ar?o'ring and expediting materials. His labor supervision was
%eollent and only part of his skilled labor was sufficiently e
~ lenced to e classified as good,
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SECTION 14

GASOLINE AND OIL FACILITIES

Generals The gasoline and oil facilities consists of the following
sys%ems's

1. An underground gasoline storage system with station and dise
pensing outlets, located in the Motor Pool Area, near 4th Street and
B Avenue, for the purpose of receiving and serving trucks, cars, etc.,
under the direction of the Post Quartermaster (Q.M. Gas Storage System).

2+ An underground lubricating oil storage system with pump house
and dispensing outlets located on B Avenue in the northeast part of
the Field, for the purpose of receiving tank car shipments of lubri=-
cating oil and dispensing to transport trucks for delivery to planoa
(Air Corps 0il Storage System).

s

3./ An above ground gasoline storage system with pumps and dis-
pensing outlets, located ‘on B Avenue in the northeast part of the
Field, for the purpose of receiving tank car shipment of aviation
asoline and dispensing to transport trucks for delivery to planes
%Air Corps Gasoline Storage System).

Locations of the above systems are shown in Exhibit 3=G.
Ties, elevations, and dimensions of the various parts making up

these systems are shown in the following record drawings, which were
officially transmitted to the Post Engineer as part of 0.C.E. Form

290A:
l. For the Q.M. Gasoline Storaﬁ System =
rawings -NO o s da 12=]=42,
2+ For the Air Corps 0il Storage System -
~ Drawings §TE§-£-§O FRY to %I’?. dated 12-15-42.
S« For the Air Corps Gasoline Storage System =
~ Drawings STES=AE=NO ﬁ_ 18 to FRoZ, dated 2=20=43.,

The Q.M. gasoline storage system was designed and constructed
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 District
Office at Louisville, July 2, 1942. .

General plans and specifications for the Air Corps Gasoline and
Lubricating 0il Systems were prepared in the District Office at
Louisville as approved by the Chief of Engineers. Detailed working
plans were prepared at the sites The systems are in general con~-
formity with Standard Army Plans, revised to meet local conditions.
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Q. M. GASOLINE STORAGE SYSTEM

Description. This system has a storage capacity of 12,129 gallons,
and operates as followss~ Gasoline is transported via truck from
outside sources of supply and delivered into the underground storage
tank by gravity andis then pumped by a 100 G.P.M. unit to two dis~
pensing units mounted in the driveways adjacent to the pump house
for direct dispensing to trucks and cars. The dispensing units have
a continuous maximum output capacity of 60 G.P.M.

Design Features. A 10'-6" diareter Underwriters tank was set on con-
crete se and saddles and anchored to prevent flotation. Top of
tank is set level with pump house floor and mounded over with earth-
£ill; tank is equipped with combinmation waterlock and foot valve to
prevent water getting into pipe lines. All valves on tank are access~
ible through valve box on tank and all piping removable by means of
double tapped bushings. Other items include automatic variable vol=
ume control pump with sufficient capacity for future expansion; air
eliminator to eliminate air from gasoline deliveries; positive piaéon
displacement meters in dispensing units to record and total all de= :
liveries; 300 watt mushroom floodlights over pumps for night deliveriss;
and combination operators station and pump house; motor and all elec-
trical equipment in the pump -house are explosion proof, operated by
explosion proof remote control switches at dispensing units. Suffi-
cient easily«cleaned strainers of 80 mesh in fill, discharge, and
dispensing lines to assure clean gasoline deliveries"are also pro=
videds

CONSTRUCTION DATA

Pertinent Dates. The pertinent data and dates of the construntion
period from the commencement of office studies to final completion
and transfer to the Post Commander are as follows:

Contract designationsessevsceccacsssees W59 ng=-6297
Contractor, Hipskind Plumbing and Heating Co.,

Fort Wayne, Indiana

Office work started.u...........--....oMay 19, 1942
Preliminary plans and specifications
filed.u.-a-.e...........’.......-.......June 26, 1942
Reviewed and approved by U.S.E.Duececesesduly 1, 1942

Plans and cpecifications completed.sss..duly 2, 1942

Bids OWI_IGd.’ooooo-oonuo-ooonccov--ooocoJUly 18; 1942
letter of award issued.. oo-.ov-o.ooa-o-oJuly 18, 1942
Final contract issuad...n........--....August 19, 1942
Construction startedesssvscecesvsessscseSeoptember 14, 1942
Origlnal completion daten....--.o......September 18; 1942
Actual Qompletion mde.-......un......November 28, 1942
Transferred to Area Engineersessssssses.sDecember 5, 1942
Transferred to Post Commandessessveess «sDecember 18, 1942 -

Construction Progress. The original program contemplated construcs
tion in sixty days which would ordinarily be more than ample; howe
ever, after the letter contract was issued, the contractcr and
contracting officer at Louisville entered into negotiations with
reference to the amount to be added for unusual subsurface conditicns.
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The actual time for completion required an additional 40 dayrs
beyond final contract date, This was due to priority delays cn
eritical materials. Since this kind of a job is principally equip-
ment installation, no material progress could be made until the tenk,
arriveds The tank was ordered August 21, 1942, and arrived 3eptewnosu
22, 1942, The contractor delayed the excavation as much as possible
to time it with the arrival of the tark and also to gain as much as
possible from lower ground water conditions, which the drainage sys. -
tem, then under construction near ths site, was effecting. We had
taken soil tests in June and July indicating ground water at 3 feet
beneath the surface. This level had been lowered until in Septembex
when excavation started the ground water level was at 10 feet below
the surface. This lowered ground water level eliminated part of tho
sheeting estimated as necessary and a deduction was made from the
contract to offset it.

The principal items of equipment used were as follows:

.1 = 12,129 gallon Underwriters, Underground Tank,
! leader Iron Works, Decatur, Illinois
1 = Pumping Unit with 3 H.P. 3 phase explosion
proof motor, Yale &.Towne Mlfg. Co.,
Stamford, Connecticut
- Meters and Air eliminator, Re N« Brodie Co-,
Oakland, California
Valves and fittings, Ohio Pattern Works,
Cinoinnati, Ohio and A. Y. McDonald Coe.,
Dubuque, Iowa

N

All of the equipment furnished by the contractor conforms to
specifications as to materials, workmanship, functions and guarantees.

Workmanship. Continuous inspection and engineering assisten ce was
maintained Vo insure good installation and operation. All concrete
was batched et the Seymour plant of the Burnside Sand and Gravel
Company and trausocrtcd to the site in transit mixers.

The cconcrote base for the tank was poured monolithic and reine
forced with several layers of clesned old fence wire available on
the site, to aveid use of new oritical material, The tank saddles
were poured after the tank was set in place to give the best setting
possible to the tank. They were firmly anchored to ths base by
reinforeirg bars and tank strap anchors in the base.

The rate of construction progress is indicated by the percent
of completion shown on the semi=-monthly estimates as follows:

Detos " Percent Completed
October 1, 1942 3240
November 2, 1542 85.0
Novembar 15, 1942 91.5
November 28, 1942 100.0
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VG n the performance bond, against defective mterials aﬂ.;_

yorkmanship. Egquipment is of standard manufacture and carries manmu
facturer's guarantee. The contractor!s period of guarantee
‘or one year after acceptance or to November 28, 1943. ertten n
to the contractor and manufacturer of equipment is required for
;yheemnt of defective mechanical parts.

1ry. The plans and specifications were well prepared for
&nd ure reguirements. An additional 12,129 gallon tank of
 same size can be added east of the station without interference w
underground water and sewer lines and additional dispensing units
~ oan be edded within the limits of the 100 G.P.M. pump. The imstal
_ ation work by tho contractor was excellent and the system should
 operate efficiently for years with only minor rephconntl of gﬁi ¢
e mﬂ hose regquired-

m cc«a;n YTBRICATING OIL SYSTEM.

. This system consists of four horizontal used tanks phaeé
P iy« SOURL Weorape sepmotty of €1,100 grilons SiveNE as

' Capacity in
nk Number Size - Dia. x length (Gallens Sterage for
1 10'=6" x 291.5" 19,064 Waste 0il
2 106" x 17te9® - 11,500 Diesel 0il
3 10°-6" x 231a7" 16,275 #120 Lube
4 106" x 23%a7" 15,276 #98 Lube

T m'&en operates as fonows s=0il is unloaded from the
f t&ak cars by gravity directly to the underground storage tanks
;_w is ‘bhtn mﬂ fran the tanks by three positive disphomﬁ

: - 5
mh tur éolhary to planes., The waste oil tank has provision tﬂ'
iving ﬁste oil from trucks by gravity and a fourth pump can
, Q‘&i mto the bottm or top of tank cars as desired fcl' =

: iéha tanits are set on emnte bases and saddles and -
Wnt flotation and embanked with earth to prwiéi a

Mﬁ amapd for operation by ranote control from thb =



ONSTRUCTION DaTd.

me* deaigm"icn. eecseces. .n........unnlom596ng-6401
ontractors=Jjoseph Halpern, Brooklyn, New York

-tinent Dates.,

Plans and speoifications completedsecsssesesssdugust 10# !ﬁ%

Bids opmd.nnnn...-...m.......un..uAuguBt 30, ¥4

letter of award issmdnoono-aoom-o-'oncooco'Amﬂt 26‘

; Contract issued............n....n.........sugnat 29. 1“
> Construction started ;

a, Reconditioning of the used tankse..sss.August 26, uﬂ :

be Instalh*ion..u.-..n.u........-.....Sop'hemr 13;

Original completion dateeescsscssseesersssssOotober 20, 1S

Actual completion dat@ceceossssssescesssssssDocember 15,

Transferred to Area Ensm’rcooo-ttooo.t--oomw ﬁg- L9

Transferrsd to Post cmﬁonuoooo.o-.ooo.océﬂmry &, 19¢

ﬂ‘h‘

k_;;;,,.‘mtrumion Progress. The original program contemplated oonsty
¥ Gayc, nowever, indecision in fixing & definite location del
ommencement 20 days. Additionmal delays were due to time re quire
reccnditioning used tanks, delay in delivery of needed eﬂtiﬂi
: hl:, and inclemeut weather conditions.

Change orders were required during the progress of the work to
meet local subsurface water conditions, to recunditim used tanks,
and to provide fasilities for handling reoeipft of waste oil to stor-
age tanke.

The rate of conmstruction progrees is indicated by pcro‘ei%‘*
yompletion showing on the semi-monthly estimates as followss .

Dates : Percent Completed
Ostober 1, 1942 - 6%
QOctober 15, 1942 _ 30

. Novembor 2, 1542

~ Novemboer 1o, 1942 79%

~ December 1; 1642
Jecembar 15, 1942 100

o pmgnt.  The prinoipal items of equipment used were as fullm:«

4 3«! horizoutal riveted and caulked storage tam with
 3/15" shell, 1/4" heads, manufactured about twenty years
- ago by Graver Tank Company, East Chicago, Indiama, furne
- irshad Ly U.S. E.D., Louisville, Kentucky. =

4 new special variable volume control pumps and motors
menufactured by Yale & Towne Manufacturing Company,
‘Stamfor¢, Connectiocut. A

£ whping valives, and fittings mnufaotured by Buch»yv Iron
& Brass Company, Dayton, Ohio, and A. Y. McDonald Conpaw,
Dubuqua, Iows -



The delivery capaoity is dependent on the temperature and !
cosity of the oil used; however, the system should be more than
~_ample for all required usages at this field.

All of the equipment furnished by the contractor conforms tﬁ
-~ specifications as to materials, workmanship, functions end guara:

- Wor! Continuous®inspection and engineering assistance was
me - to insure good installation and operation. All concrete

was batched at the Seymour plant of the Burnside Sand and Gﬂul

- Company and transported to the site in transit mixers: '

SAIR CORPS GASOLINE SYSTEM.

This system consists of seven used vertical above
d 13 erected storage tanks with a total capacity of MM
s divided as followss

ion.

= Capacity in Octane and e
; Size - Dia. x Height Gallons Number of System -

16t x 20'=2"% 30,169 #73 1

20" x 24'-10"" 58,148 — 73 1

16! x 20'=2"w 30,169 73 1

16! x 201-2"" . 30,169 #73 1

20! x 24%-10" ' 58,148  #73 1

25t x 28t-10"Y 106,617 . #o1 2

16° x zoz’-zw 30,169 #100 3

The system is ;roviacd to handle 3 grades of gasoline nnd W
ates as followss; Gasoline is unloaded from the bottom of tank cars
through fill header line from which positive piston displac :
discharge the gas into the storage tanks. It is then pumped d
from the storage tanks by other positive piston displacement pumps
directly through loading arms to trucks for delivery to the planes.

o _ The design includes exposed fill line headers with
1lit cars; two oross connected positive displacement
hnk car unlmding pumps with total unloading capacity of 500 G.P.M.
~and fouwr vositive displacement dispensing pumps (cross connected in
~ pairs) with a total output capacity of 1050 G.P.M. All pumps are
 equipped with strainers, check valves, by~-passes and dual set of air
~ chambers. Tanks are individually diked with earth to hold from
%o 2 times tank capacities. Each tank is provided with anti-freeze
_water drain-off wvalve, fused emergency shut-off valves on inlet and
outlet openings, gate valves on inlet and outlet openings, cheek
lve on inlet opening,by~pass relief around gate valves on discharg
side, eisotric water detector lotks, outside eye level capacity
uges, wood ladders, top and side manholes and two pressure and
vecuum veuts on top; ome 4=inch for relieving ordimary pressures at
1% oz. end vaouum at 1 og. and the other 6-inch for additional emer
~ genoy relief'at 8 oz. in case of excessive pressure due to rsa




; Used field erected tanks were rebuilt and reconditioned
~ use of oritical war material.

{ There are seven separate dispensing units with wooden operator!
platforms to dispense gasoline at 150 G.P.M. each. Lights are pro=
wvided for night operation. All motors and eleetrical equipment of
gny kindare explosion proofs. All electrical wires are lead cmﬁa
and are carried underground in steel conduit and sealed jumction
 boxes« Emergency shut-off switches at dispensing units and mm
pumps shut off the entire system until & master control im A«Cs
01l House is manually operated to start operation agains

 CONSTRUCTION DATA.

e This work was divided into two partss-one contract for disma

- ling and re-erection of tanks and one part for installation of p

; 5.35. oumps, electrical work, ete. Two separate contracts were
mﬂo - ) -

Fdra One = Eresetion of Tanks

Contract Daaigmtion.. sesssassvnstsncsranse 00“0'“599%’6578
Contractors Midwest Construction Company,

, 1841 West Morris Street,

Indianapolis, Indiama

Pertinent Datec:

No plans prepared

Specifications prepared by U.S. E DessseseeasOctober 6, :
Contrac‘b awardedesccecsestessessssssscsssesslotober 5, ;m
Construction started (erection)esssscessceseeOctober 17, 1
Original completion datesssssssscvssssesesssDecember 10, 1“%
Actual 3&!’1@"51@ dﬂtv‘o.oool.ﬁlolnooonocto'oamry 15; 1“‘
Traasferred to Area Engineer..nu..........Febmr'y 15‘ lﬂi
Transferred to Post Commandseees -............Febrmry 2&* w

‘6mruotion P"o 655+ The original contract was to disiantle four

ge.. a8t the Standard 0il Company in Indianapolis

‘%o ship end re: -eract them at Seymour. While this work was in progre

the District Office at Louisville decided to include in this ccntrac

* Change Order. two 58,000 gallon tanks located at the Pure 0il Con
pany in Logausport, Indiarma, and ome 105,000 gallen tank lccam a

ha Standard 04l Company in Crewfordsville, Indiama,

.~ The rate of construction progress is indicated by the percenk
;cwpletiap shown on the semi-monthly estimates as followss

1

Dates . Percent Completed
November 2, 1942 26

November 15, 1942 27

Dacember 3, 1942 31

December 15. 1942 68

Jaruary 2, 1943 80

January 15, 1943 100

96




s The comtractor worked orews simultaneously diamntnng nt the
‘ ;-ﬁbm locations while other crews were erecting here., The steel
~ for the four 30,000 gallon tanks arrived here and the tanks were

~ eompletely re-erected November 30th. The steel for the 58,000

~ gallon tanks arrived here November 23rd and they were conphtoiya
- erected December 27, 1942,

= The steel for the one 105,000 gallon tank arrived here De
17, 1942, and was oomplete ly re-erected by January 15, 1943,

4ll of the equipment furnished by the contractor conforms to
~ specifications as to materials, workmanship, functions and rante

Workmanshi Continuous inspection and engineering assistance was
: mx%o insure good welding. The contractor had sufficiemt
_erews, equipment, and ability and has done his work well, promﬂ&_ :
- as rapidly as weather permitted., The Govermment purchased new stee
~ for tank bottoms in the three large tanks, and top and side manhole
fv&' all tanks.

- Guarantpes., Under the terms of the contract, general gmramu @l»
e d in the performance bond against defective materials amd
‘workmanship, Signed statement has been furnished the Post Commands
by the contractor, to guarantee the tightness of this work against
leaks for three months after acceptance, or until May 15, 1943

m TWO -~ INSTALLATION OF PIPING AND OPERATING BQUIMFT

‘ cﬁn’k&'&ﬁt u‘!ismt!.OBQOQ-.o-otovooooﬁo..tooo.noEOO 1!5593135-65?8
Mmctan Walters Construction Co.,
: : Woodside, New York

f*sﬁimnt Dates.

Plans and specifications .. .- - .~

prepared by U.S.E.D. ................September 28, 1942
Contract awardedessesscccesrcecevesssslotober 9, 1942
C—omtruot_ion startedeecccesesessseseccsNovember 1, 1942
Original completion datesesesesessesssDecember 10, 1942
&Gtﬂll-ompbtt“.dlte.u.r......-u...Febmry 20, 1943
Transferred to Area Engineer.eecse«.es. Fobruary 20, 1943
Transferred to Post CommandesesessesssFobruary 20, 1943

] emtruction Progress. Work was started November lst and continued
¢ rruption except for delays due to winter weather, to
delay in erection of tanks, and to deliveries on explosion proof‘
tlectriml equipment, A

- During the progress of construction, change orders were mde ta,
_oover the following equipments positive piston displacement pumps
- were used throughout; one additional transfer pump, wood skeltere
for pump prctection, fused emergency shutoff valves, and emorgency
escapement vents for safety were added. Bonding, insulating, and
,:y*n\mding of tracks was provided for safety. Loading platforms
and lights were provided for better operations.
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The rate of construction progress is indicated by the percentage
of completion shown on the semi=~monthly estimates as followss

Dates Percent Completed
November 20, 1942 18
December 1, 1942 35-%—
December 16, 1942 433
January 2, 1943 60
January 15, 1943 - 72
February 1, 1943 89
February 20, 1943 100

The principal items of eguipment consisted of:

4~ 300 G.P.M., pumps with 74 H.P. motors ) Manufactured by
2= 200 G.P.M. pumps with 75 H.P. motors ) Viking Pump Co.
Cedar Falls, Iowa
7= Loading arms = Ohio Pattern Works, Cincinnati, Ohio ™
/7= Electrio water detector locks.- Wayne Co., Ft. Wayne, Inds
14~ Vacuum and pressure vents ) Morrison Bros.,
14-- Fused emergency shut off valves ) Dubuque, Iowa
Gate valves, check valves and ) Wm. Powell Co.,
strainers ) Cincinnati, Ohio
) A. Y. McDonald Co.,
) Dubugue, Iowa

Guarantess. Under the terms of the comtract, éeneral guarentees are
G the performance bond against defective materials and

workmanship. Equipment is of standard manufacture and carries the
mnufacturer's guarantees The contractor's period of guarantee
extends for one year after acceptance, or to February 20, 1944.

Written notice to the contractor and manufacturer of equipment is
required for replacement of defective mechanical parts.

Organizatione The contractor had no equipment of his own and exocept
Tﬁgﬂﬁﬁmon, subcontracted all parts of the work as follows:

Name Address Nature of Work

Ben Basham Charleston, Inde Earthwork, carpentry
and concrete

Greenblatt Electric Coe Atlanta, Ga. Elsctric work

Lockwood Construction Co. Woodside, N. Y. Piping and walve work

! The contractor's supervision and management of subcontractors
was excellent and the work progressoed as rapidly as possible after
arrival cf the tanks and equipment.

Comments and Remarks. All of the plans and specifications were weli
prepared ana only required construction changes due to the use of

uced tanks of varying sizes and conditions, local subsurface weier
conditione, and additional safety features.
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The following suggestions are made only with the sole thought of
helpfulness in preparation of future plans and specifications for =
similar work:

1. The specifications should designate trade names of equimnt,
in such a manner as not to eliminate competition, but to set u g.i
standards of requirements, and avoiding uncertainties as to details.

2. The specifications should detail thoroughly the operatiom
of the electrical systems.

3. The functions of valves and mechanical units should be
designated.

4, Gasoline should be unloaded from the tops of tank cars.

5. Gate valves should be specified instead of allowing speaifi»
oatmnz open to either gate or plug valves.

63 Fused automatic emergency shut-off valves should be speoified
on inlet and outlet openings of aboveground gasoline tanks to stop
flow of liquid in case of fire.

7. Sufficient vent escapement capacity should be provided on
top of tanks to prevent tanks blowing up in case of fire.

8. Float type water detection should be used as being more
positive and durable than electronic tube and probe rod type.

9. Gasoline track should be insulated against stray electriocal
currents and all reil joints bonded and grounded.

10. Allzpumps should be housed for protection.

11, Wallways should be provided over dikes to tank operating
valves. ‘

12, Lights should be provided for night operation.

13. Platforms should be provided at dispensing stands for 'logd-
ing operations.

14, Speocifications should permit use of positive piston dis=
placement puaps with by-passes on all flows over 30 G.P.M.

15. Provisions should be mde foi_' insulating and heating the
lube o0il house to prevent congealing of oil in cold weather.,

16. Provision should be nnde to heat 1obe oil tank cars for
unloading in cold weather.
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~ SECTION 15

'BUILDINGS - BASE FIELD
. IESCRIPTION |

: cmm-u The buildings on this Post, comprising 413 strut
e Field, have been laid out and designed with the
~ efficiently housing and servieing the military and oivil{
- sonnel, Provisions for civilian personnel have been he:
- minimum, although it is contemplated that a relatively
‘number of civilians will be employed in various capacities
post is operating at full strength. There are ne provisio:
housing them on this rmmt:lon; messing facilities hﬂn,
m yrori.bd

Attention is directed to Bxhibit 4-4, in Seetion 22, er
™Alphabetical List of Buildings and Structures". This Exhib
tains, i'& a concise tabulation, the portimnt information a't
1ilding: anst structures.

ties - Buildiagl were originally contemplated for a
nel of 372 officers, 506 cadets, 3254 enlisted men an
'_Muﬁu allotment of 60 square feet per perso
V quarters, the Post, as construeted, has a capaci
fficers, 520 m; ’Qst ca&wwd men and 166 m ond

ties for the verious classifictions of structurés
lon are tabulated herein on the following cmdensed
zms lﬂé camttMs

2 OF BULLDING TYPES AND %nzrm
No. of 31@“

orestional & Instructional Bldgs.
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Types of Structures ‘ No. of Bldgs. Capacity

Supply Buildings 20 29507 sq.ft.
Ordnance Buildings 7 6820 sq.ft.
Administration Buildings 46 109,488 sg.ft.
lMiscellaneous Buildings A7 19,426 sq.ft.

* School, theatre, chapels,

Any discrepancies observed between the: Schedule and the
capacities listed above is accounted for by the fact that the
Schedule lists total capacities of all structures under any one
classification; thus, in the case of the Barracks and Quarters; for .
instance, the capacities of the Guards' and Prisoners‘' Barracks have been
included in the totals in the Schedule, but were not .listed in the V
facilities above.

Record Drawings =~ Record drawings of all building construction show-
ing plans, elevations, sections, and details of construction as
built have been officially filed as directed in 0.C.E., Form 290,
These record drawings of the buildings and structures, described
under this section, have been prepared in accordance with the

"~ contract divisions and contract awards, and are grouped and indexed
as follows:

‘Division A-1 3 Drawings
Division A=2 39 Drawings
Division A-3 105 Drawings
Division A-4 84 Drawings
Division A=5 93 Drawings
Division A=6 96 Drawings

Typieal Drawings

Applying to Divi-

sions A-4, A-5, and

A=B 19 Drawings
WAAC Housing 37 Drawings
Skeet and Pistol Renges 6 Drawings

Total 482 Drawings

The above record drawings include complete detailed records of all
plumbing, heating, refrigeration and ventilation systems installed

as subcontractsn?See Section 16 of this report) and all the electrical
work in the hangars, WAAC housing and Civilian Mess.

The basic types of the record drawings fall into five groups,
as follows: hd '

A. Drawings prepared by the Architect-Engineer modifying standard
Government drawings.
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B. Drawings prepared by the Architect-Engineer without reference
to Government drawings.

C. Standard Government drawings modified by the Architect=-
Engineer for use on this project.

D. Standard Government drawings used without modification.

E. Standard Govermment drawings modified by the U. S. Engineer
Office, Louisville, Kentucky, for use on this project.

‘The record drawings themselves are also appropriately marked so that
an inspection of any individual drawing will indicate in which of
the above-listed groups it belongs. (See Exhibit 4-B)

"Design Date and Layouts. The original layout of buildings and strue--
tures for this project was made by the U. S. Engineer Office, Louis=-
ville, Kentucky, in conjunction with the approval of the Southeast
&rmy Air Forees Training Command, laxwell Field, lMontgomery, Alabama.
Reference is made to Exhibit 4-B in Section 22, which is a tabulation
of all buildings and structures on the Base Field, arranged numerically
by "Post Building Number" and contains pertinent data on each strue=-
ture includlng basic type of building 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
classified as follows:

1, Officers Area
2. Cadets Area
- 3. Squadron Areas
a. School Squadrons (Nine)
b. Band Squadron
c. Air Base Group Headquar‘t:ers and Headquarters Squadron
d. Air Base Squadron
e, liaterial Squadron
f. Aviation Squadron (Colored)
g+ Quartermaster Squadron
. h. Quartermaster Squadron (Colored)

4, Hospitalization

5. Station

6+ Ordnance

7..Range Facilities (See Section 17 of this Report).

Several additional buildings wers added to the original
general layout of the Base Field, and the several approvals for these
buildings have been secured from the Post Command, Louisville Dis-
trict Offiee, and the S.E.4.A.F,T.C. =

A site layout plan of the Advanced Twin Engine School is shcwn _
in Exhibit 3-H. The air operations buildings and the A. C. Squadron
Hangars are groyped around the periphery of and adjacent to the con=-
crete aprons; #he school squadrons are grouped in various sections
in areas adjacent to the north; the officers quarters, hospital

102



area and WAAC housing areas are located at the northerly end, near
the center of the reservation; and the Sub-depot and warehouse areas
are arranged in the northeastern quadrant, near the railroad spur
and main supply road. The ordnance area is in an isolated area,
located in the northwestern section of the site, 1,200 feet west of
the north end of the N-§ runway. -

¢ The types of building construction fall into two classifi-
cations: Theater of Operations Modified, and Mobilization Modified.
Mobilization Modified construction is used for the magorlty of the
buildings in the Hospital Area, the principal buildings in the
Sub-Depot and Ordnance Areas, and certain recreational, instruc-
tional or operational buildings such as the Theater, Chapels,
Photographic Laboratory, and Link Trainer Bulldings. With few
exceptions, all other buildlngs are Theater of Operations Modified

type.

(“ The construction employed for Theater of Operations Modified
" and Mobilization llodified types is discussed at greater length hare—
k\inaftgr under "Construction Data."

Future Expansion. The possibilities for expansion of the existing
1iving facilities has been previously described under "Capacities.”
There is ample room for expansion of the field by the addition of
future buildings. The original general layout of the field was
apparently conceived with careful thought given to building expansion
possibilities. With the building spacing employed on this project,
the ratio of building 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 is approximately 6, which is
indicative in a general way of the expansion possibilities available.

Special Features of Design. The only special featuros of design
employed in the construction of these buildings is in the types

of modification employed, inasmuch as the great majority of
structures have been constructed fram the standards established by
the Office of the Chief of Engineers of the War Department.

The Theater of Operations buildings werc modified by the use

of wood floors in all living quearters, and concrete floors in all
other buildings of this type. This was done in the interest of

conservation of critical materials., With the exception of the seven
Temporary Warehouses constructed under Division A-1 (Contract W559enge
6220), the exterior facing of all T. 0. Buildings is a buff ocolored
Celo-Siding, & product of The Celotex Corporation., This project was
one of the first in this section of the country to utilize this
exterior wall surfacing material on such a sizeable scale. It is
felt that the substitution of this material for the tar paper and
wood lath battens (typical for T, 0. Construction) originally corw
templated, has rosulted not only in a better appearing project,
but in a more weathertight, useful and serviceable construction as
well,
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 award of Divisions 4~2 to A=6 inclusive was made to O'Driscoll &

The modification of the lMobilization Type Buildings has been
confined principally to the elimination of critical materials sus
as metal stacks, reinforcing, and other items of metal and other
gimilar materials. Floor comstruction in all mobilization buil
~ exeept hospital buildings was also changed to conecrete. :

CONSTRUCTION DATA

General. The plans and specifications for the construction of thi
ngs (except the few buildings included with utility contracts)

were divided in eight divisions, as {ollows: Divisions A=l %o
4=6 inclusive, the 4. C. Squadron Hangars, and the WAAC Housing.
The 4. €. Squadron Hangar drawings were classified with Division 4-6
~ for record drawing purposes because all five hangar buildings are
lm'eafd in that area.

thruotion of the 4. C. Squadron Hangar Buildings and thﬂ Y‘m
. Housing was authorized subscquent to the other buildings on the,
base field. The purpose of subdividing the base field building_s,
into six original divisions was to expedite comstruction by allow=
ing certain portions to be started before the drawings and speci= -
fications for the whole were completed. This was effective in the
case of Division A~1l, the Temporary Warehouses; bids were taken and
& contract ewarded before the most of the drawings for the remaining
- buildings were completed. The drawings and specifications for the
other five divisions were filed at various dates with the Distriet
- Bngineer. Proposals were arranged which offered prospective bidders
~ the choice of bidding on any one or more divisions of the work. The

~ Grove, Inc., and H., L. Fischer, Ine,, of New York City es a single
- sontract. This was helpful from the construction standpoint in ‘bhi%:
it reduced the contreact work and reports required, expedited progres:
_ and aided in stmdn'disntion of oonstruetion features. ~

*hinent: Dates of C onatruotion. The pertinent data and dates cﬁ' =
~ The construction period of ail the above mentioned divisions of the

i!wark from the commencement of office studies to the final completim
~ and transfer to the Area Engineer are listed on the following sheet
Lfentitled, 'Pei?tinent Dates of Comstruction". :

Subcontractors. The suboontractors employed by the various prime
Bul lding contractors on this work are listed below according to
»contraot number s

Suboontractors Under Contract W559eng~6220

~ Neme and Address Brief Doscription of Vork

Robert J. Stadtmiller, Shelbyville, Ind, lebmg & Hea.t‘.{ag
- Edward Maritz, Shelbyville, Ind, Window Cleaning
~ Martin Kelsay, Shelbyville, Ind. Painting

- Pearson Construction Co., Seymour, Ind. Elestrical

~ Dunlap & Co., Ing., Seymour, Ind. Millwork

. Burnet-Binford Lumber Company, Ind- ‘

ianapolis, Indiana Lillwork
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Subcan‘tu-actors ‘m.r Contract wsssag_ 319

& and Address

‘Brief Description of m =

?f - Carlson Building Specialties,
Chicago, Illinois
Chicago Roofing & Sheet lMetal
: . Co., Chieago, - Il1.
~ Commercial Fuel & Service Co.,
Bellville, Illinods
The Dell Corporatiom, Merton
Grove, Illinois .
~ Fox Bros. lifg. 9'05, St. Louu, Mo,
~ General Eleectric Supply Corp.,
Louisville, Kentucky
= Jm‘gp Smith plmbiﬂ‘ & HO‘tiﬂg Co.,
= ‘Louisville, Kentucky
~ Stanley Schultze & Co., louisville, Xy,
= R. B-fm:‘, Louisville, !y. :
~ United Cork Co., Cincimnati, Ohio
 VenCamp Hdw. & Iron Co., Indianapolis,
-~ Indiane
~ Mid-States Engineering Co.,
= Cheampaign, Illinois
- E & T Burnside, Columbus, Ind.
~ Alphons Custodis Chminey Cmt Cos, -
: Detroit, Michigan
caeo Steel Produots Corp., Chicago,
é,fﬁ‘iﬁ‘.ﬂfu Floo’ﬂng Co., New York,
- New York ‘
._-Bager Weatherstripping Co., Chicago,
- Hlincks
- &« F. Koedding, Jr., 8t. Louis,
= Missouri
- F. A. Wilhelm, Indianapolis, Ind.
~ The Bartel Co., Toledo, Ohio

Glazing

Hiscellaneous Irpn

Roofing & Sheet lMetel
Trucking

Warm Air Heating & Veztt.
ll&llwork v

Refrigeration Equimsﬁt*

Plumbing & Bntiag

Expension Joint w
Refrigeration Insulat

Hardware

Rcfrimatien Unit
Plant Mixed Concrete

Radial Brieck Stack
Steel Reinforeing

Floor Laying
Weatherstripping

Painting
Masonry Work
Plastering
Wood Flag Pole

Subcontractors Under Contract W559eng-6481

Ce L. Mahoney, Kalamazoo, Mich.

Platt & Schmeider, Edinburg, Ind.
Imbus Brothers, Cincimmati, Ohio

O, (Buss) Kirohdorfer, Louisville, Ky.
Sager Weatherstrip & Ceulking, Corp.,
. 31:3.&&50, 111,
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Subcontractors Under Contract Wssseng-s'loz

~ Neme and Address : Brief Description of Work

- Frey Planing Mill Co., Ino.,
Louisville, Kentucky Millwork

James E, Smith Plbg. & Htg. Co.,
= Louisville, Kentucky Plumbing & Heating
~ Chicago Roofing & Sheet Metal Co., =
, Chicago, Illinois Roofing & Sheet Metal
- Pearson Construction Co., : =
Benton Harbeor, Mich, Electrical Work
- Belknap Hardware and lMfg. Co., :
Louisville, Kentucky Hardware

~ Prime Building Contractors. The construction data included in this
~ repor yzed and narrated by reference to the variou
- prime building oontrastors, in order that the work performed b

~ prime contractor, even though comprising different types of ot
- struetion, may be considered with respect to the worhnmhip

- menagement of the individual contractor's organization. Inform:
~ regarding the mechanical work on these buildings is not discuss
~ here, but is contained in Section 16 of this report.

(ﬂ 1. ahalby Construction Co., Inec., Contract W559en, j-szzo
- Gomstruction of 7 Warehouses

Gmoul. The oconstruction of seven Temporary Varehouses was ﬂa
~ “building contract awarded on this project. The contract ine
ﬁm no mechanical work; the electrical work was handled under
- another contraet, and there were no provisions in these huildings
- for plumbing or heating of any kind., Certain interior partitionms
- and cannon stoves were subsequently furnished and installed by
- purchase and hire, entirely without reference to the contract ‘under
- discussion,

‘ Construction of the Field Quarters Buildings for the Area
 Engineer end the Architect-Engineer was added to this contract by
 Supplemental Agreement, which included plumbing, heating and '
‘Mie&l work.

~ Construction. The exterior wall construction on the Temporary m
~ houses consisted of nominal 1" wood sheathing covered by tar paper
end painted wood lath battens. These are the only buildings o1
ta project using this exterior treatment,

‘Bifﬁeultiea Encountered. Considerable difficulty was encounts:e'ﬁ
- with the standard roof comstruction called for by the Goverrment
 drawings which were the basis of the Arohi‘bect-Engineer"s draings'
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401

PERTINBNT DATES OF CONSTRUCTION

Office Work Started

Plans and Specs. Completed
Bids Opened at District Office
Letter of Award Issued
Receipt of Notice to Proceed

Original Scheduled Completion

Authorized Extended Cemple-
tion Date

Actual Construction Cempleted

Tranafﬁrred to Area Engineer

(1

(2

(3) piv. A-L

(L) Dive &5 & 26

BUILDING CONSTRUCTION SONTRACTS

Cont. W559 Cont, W559 Cont. W559 Cont. W559
eng-6220 eng-6319 eng-Al481 eng-6702
Shelby Censtr. otpriscell Pearson G. Kehl Sons
Ce., Inc., & Greve, Inc. = Const. Ce., Chicago,
Shelbyville, and H. L. Benten 4 1 I
Ind. Fischer, Ine., Harbor, Mich,

New York, N.Y.

Sei=li2 5ell-l2 Work dcne in  Work dene in
District of- District Of-
fice fice

bmbomls2 7-12-42 7-12-42 7-12-2

6-20-1;2 7-22-L;2 9=1.42 2142

6-20-142 7-2L-Li2 9-1-42 12-1-42

6=22-42 7=27-L2 rd 9=1-/2 12-9-4,2

8-21-42 9-15-L2(1 11-15-42 1-15-42

10-15-L2(2
10-10-42(3
10-25-L2(L
9-1l=li2 121842
11-10-L2 2-28-13
111642 Transfer be-  2-28-43¢ 2-28-L3 %
gan 18-29-42

Transfer cem~ .
pleted 2-28-L3%

tmngineering Supervisien transferred frem Architect~Engineer
%o Area Engineer



~ for these buildings. It is felt that the purlin spa.cing orizginald
 oalled for was inadequate to prevent excessive defleotion of the 1
- roof sheathing boards on roofs of such a flat slope, and that the
 specified roofing material (standard for T. O. construction of this
 type) was inadequate. To overcome these defects, the purlin
~ spacing on five of the seven buildings was reduced from 4'=0M to
~ 2'-0" c.cs This was of material aid from & construction stands
~ point, but did not alleviate the inadequacy of the 56-1b. mica
- surfaced roll roofing installed ms the roof covering. The con ,
- repaired the recurring leaks several times before final acceptance
~ of the buildings, but they kept reappearing so it was decided to
- re-roof the buildings, employing a two-ply mopped built=up roof
~ applied over the original roofing material., This was wemgulbi
by a separate contract entered into by the Area Engineer and the
- Chicago Roofing and Sheet Metal Company. : =

_‘lm‘b&a and Gmrment-?urnhhod Equipment and l&atoritg. Al
= terials under this ocontract consisted of structural lum
- and niila. with the customary provisions that the non-strustural

~ lumber and certain starting lumber be furnished by the cenﬁrgateri
i’?x;?fwa was no Govermment-furnished equipment for these buildinga :

{f tytctinn Sy the Architect-Enginser staff resulted in s job of -
- fmifmly good construction.

sogress, The contractor's progress was good; the scheduled co
pletion date was not strictly complied with, but all buildings
txﬁs'hmtuny completed and ready for occupancy within a few

the scheduled date. It is not felt that the contractor was
remiss or negligent in the prosecution of his work. Final ace

~ was delayed by the arrival of certain minor items, over which ﬁ
~ contractor had no direct control, :

~ Changes in the Work. T»ro were no major changes in the work m
= ﬁg contract. UThe installation of additioral purlins has been
previously mentioned. On the Field Quarters Building certain
minor revisions were made during the course of construction to r@w
the building more adaptable to the oparatiom of the Area Engmm

~ and the arehi’boctnmm

iiaag'mtew. A m-par general guarantee covering repa:lr mﬁ/e;'
replacemont of defective materials and/or workmwanship ie one of -
- contractual obligations. :

m‘kmwtar'a or mzution. The Shelby Construetion Co,, Inces
, 1, compact, adap’ e and efficient organization which aaex‘
jf"fcffeetivaly with a minimum of overhead costs.
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Ba Q‘Druooll nnd (k'm, Inc., and H, L. Fischer, Inc.

8 Swarded to the sbove mentioned organisation which, for p
of simplifieation, will hereinafter be referred to as 0'Dr j f
ui Grove. Their contract ecnprind all building work in D

all of t&i arigiml}.y authorized building coul'kruction on the m
?i'i&, except the Temporary Wnchmoa. :

mhﬁd exterior wall construetion of the T. O, Buudings tr*

- l=inch wood wall sheathing with tar paper and painted lath
(mg spacing 4'~0" o.cs) to 1/2~inch T&G gypsum sheathing and 7/8
- inch granule surfaced fiberboard exterior facing, installed over
‘M rﬁymd on 2'=8" center to provide additional rigiditye

All construction was based on Government standards so h:f
- prineipal features of layout, design and structural work were m
- gorned, and modifications at this field were as prev:leuliy‘ escribe
mm.

nt. Structural hﬁux
~ hot w&ter gmu-ka and storago tenks, water heaters and m e
m tanks, and vacuum and condensate pumps were allosated unde
| this contract. Govermment-furnished equipment to be installed bf
~ the contractor included cannon stoves (U. S. Army #1 Space He
‘ ”om intereceptors, ki‘hehon equipment, and hospital medieal e%ﬁip

~ ;*_j The qmli.ty of the allocated structural lumber wes none m
~ particularly in the larger members, and careful inspestion had
 be exereised to prevent the incorporation of unsatisfactory pi
~ into trusses, columns, and similar members. For a discussion of 1

- difficulties encountered with allocated medium pressure boilers,
a‘kw tanks, ete., see Seotion 16 of this report. -

: A considerable delay was expor&onoed in the delivery of tb
Government-furnished kitchen and hospital medical eguipment from
m?roemnt In fact, some of the equipment called for
~ the drawings was never furnished, and proper credits were ut&b

= far the omission of the installation. =

rimanship. The contrastor's ua*humhip was generally goaﬁ‘ Co=
ination of the subcontracotrs wes about as good as could be e
ddering the very large number of them., The final results,
Vm, “are considered well sbove average in most instences, On
(eﬁ?vhc«h, the types and quality of materials, and the ability and ex~
: mi&m of direct and supervisory labor were consistently g%
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88, The progress of this contract was considerably behind the
iginal schedule, and none of the specified contract completion
W for the various divisions were met. There were tmm rw“

for this; (1) Due to the nature end extent of the heavy
_ operations being performed under another contract, not all of eiw =
site was available to the contrastor for the cammencement of wm
~ ing operations at the begimmning of his work. (2) A considerable
delay was experienced in the delivery of much of the allocated
sod Govermment-furnished materials and equipment, Attempts were
made by both the contractor and the Area Engineer to expedite delive:
of this material, with only moderate success. A& considersble delay
in final completion of the contract was occasioned by the continu
rescheduling of the delivery dates. (3) The contractor prosecuted
- his work in an efficient, diligent mamner until the contract was
approximately 75% complete, at which time he began reducing his
~ organisation to the point where the construection progress noticeah
deolined. It is not felt that this slowing down was justifisble’
in the light of other pertinent factors, or that it resulted in any
~ apprediable net gain to the contractor since it delayed final ocoms
- pletion of the work as a whole. With praectically no exceptions,
 however, all of the buildings were ready for occupancy by the &k
cerp: when required.

inges In the Comtract. Changes in the work can roughly be elu— =
t» jed into four groups: (1) additional buildings or facilities
- mot covered by the original directives; (2) changes in emm
‘end requirements caused by subsequent directives modifying or
~ the contract work; (3) miscellaneous structural and mem ang
‘and revisions required by changes in allocated and/or Govermmenbe
furnished equipment; and (4) miscelleneous changes made in the t‘nﬁtﬁi
 of improving the construction as it applied to individual prebivﬁ
-~of operation and maintenance.

The total cost of change orders under this contract tet&loi"
‘approximately $165,000.00. The contractor's original proposals
- oovering this work were in excess of $210,000,00, but negotiations
- garried out by the Architect-Engineer prior to preparation of the
" actual change orders resulted in a saving of the difference in the
~above figures.

tees. 4 one-year gonenl guarantee covering repair and/or
« sement of defective materials and/or workmenship is one of the
Mnﬁ*utml obligations,

- nter'c Oor nnintion The contractor's organization was welles

2*“-‘ grated and performed very efficiently on most items of the works
The - wahuing mﬁ delivery of contractor-furnished materials was
“handled very effectively with little or no delays. The contractor
was, however, dilatory in the submission of proposals for guthorized
~changes in the work which were ordered executed in advence of prics
‘g‘mn'&m
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3. Pearson Construction Co., Inc., Contract %59055:6481
Tonstruction of &, C. Squadron Hangars.

General. The construction of the five Air Corps Squadron Hangars

was ewarded to the Pearson Construetion Co.,, Inc,, subsequent teo

the award of the principal building contract to 0'Driscoll and

Grove, This contract included all mechanical work, The construction
of a Triple Skeet Range (See Section 17 of this report) and the
Civilian Mess Building were added by Supplemental Agreements to this
contract.

Construction. The construction was carried out in accor;ianoe with '
standard Government drawings, modified and adapted for use at this
station.

Allocated and Govermment=-Furnished Equipment and Materials. All
lumber except exterior and interior wall sheathing, siding and lill-
work was allocated; there were no other allocated items. The .
Government-furnished equipment consisted of copper conductor (wire
or cable), electric light bulbs, and forced warm air furnaces,

Considerable difficulty was experienced in obtaining satis-
faetory delivery of the allocated structural truss lumber, and in
obtaining the proper lengths necessary for the construction of the
120 foot trusses and columns. Much of the original allocation list
called for "random length" pieces, and until the invoices were
received it was impossible to kmow what was going to be delivered.
An excessive amount of short lengths was contained in the random
lengths, which required redesign of column and bracing members to
use the shorter pieces of truss lumber received,

Progress., The contractor's progress was consistently behind schedule,
for several reasons. The allocated lumber was very slow in arriving,
and some of it was not on the job until & month after the scheduled
ocompletion date. Many of the important sizes of lumber did not
arrive until early in December, which delayed fabrication of the
trusses. This brought the construction work, all of which was out-
doors at that time, into winter weather, and continued precipitation
" caused complete cessation of the work on numerous occasions and
hindered operations on other days.

The contractor's efforts to overcome these obstacles were satise
factory and generally effective. There was no principal delay caused
by non-delivery of materials other than the allocated lumber.

Changes In The Work. The changes in this work were relatively few,
Re-design of certain columns and bracing members due to improper
sizes of allocated material has been referred to previously. The
other changes were principally concerned with adaptation of the
construction to the site conditions, and conformity with the standards
established at this station.
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. Guarankees. A one-year general guarantee covering repair and/or -
nent of defective materials end/or workmanship is one of the
obligations, -

mization. The performance of the contractor's =

- org ' 8 q satisfactory. Purchases and deliveries of
contractor-furnished items were well coordinated. One or two of

- the sub=contractors were usually behind the progress of the remains

- ing work, though this did not result in any serious delays. mm-t
supervisory employees on the part of the contractor resulted ina
job of uniformly high quality.

4, G. Kehl Sons, Contract W559eng-6702, WAAC Housing,

General. The smallest of the building contracts was for the con=
Struction of the four buildings comprising the WAAC housing, which
were awerded to G, Kehl Sons of Chicago, Illinois. This work was™
the lgst building construetion work of any magnitude authorized For

the Base Pield, The mechanical work for these buildings was mm
~in this contract,

Construction. The VAAC buildings are a sort of hybrid combination

ified and Mobilization Modified construction. The com=
trutor was given an option in the choice of siding materials,
end chose to use 1/2 inch T&G gypsum sheathing and wood siding.
The general framing of the buildings is comparable to T. O, construcs=
tion. The two WAAC Barracks are the only two-story buildings i
constructed on this project.

There was no alw
. under onty pllowing items, however, were
"-‘fﬁmrmt-tmuhsdz oanncn atmc, em ‘wire, eleotric light
bulbs, and kitchen equipment. Largely through the expediting efforts
of the Area Engineer and the Architect-Engimeer, all of the Govermmnte =
furnished equipment was delivered in time to be installed by the cons
,-Mar without dohy in the construction schedule of his work. :

_ Workman s The workmanship on this contract was unusually goods
vy stock items. of trim, lockers, cabinet work, etc., were

fabricated by the millwork subcontractor instead of by hired labor

on the job, which resulted in a class of work better than could have

- been required by the striet interpretation of the specifications,

~  There was a manifest interest in obtaining good workmenship, and
the finished product is evidence of this fact.

« The progress of this contract was the nearest to schedule

A he building construction contracts. On the contract com=

: pletiea date the work was 96% complete, and was virtually ready for
- ocoupancy, A few wndelivered items of hardware, some exterior :
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painting which was held up by cold weather, and other minor items :
of final clean-up Were all that remained at that time, and the first
two of these items were outside the contractor's control, Cone=
sidering the fact that this was entirely a winter contract, and

that the allotted time was no more than sufficient under favorable
circumstances, the contractor's performance was unusually goods

Chenges. The changes in this work were negligibles. The work pro-
ceeded smoothly, the drawings and specifications were closely
followed; no altering directives were received during the course
of construction, and the change orders were held to a minimum,

Guarantees. A one-year general guarantee covering repair a.nd/or
replacement of defective materials and/or workmanship is one of the
contractual obligations,

Contractor's Organization. The contractor's organization functioned
very efficiently on this job, as was eviddnced by the progress of
the work. It has been the observation of this office that the organ=
ization is closely knit and operates very efficiently, with little
lost motion,
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SECTION 16

PLUMBING, HEATING, REFRIGERATION & VENTILATION
DESCRIPTION '

Generals The items of work described in this section under the above
TItTe are the equipment and installation of all complete plumbing,

heating, refrigeration and ventilation systems in the various builde
ings on the Base Field, construoted by both prime and subcontractors.

Divisions of the work given in the following tabulation:

W559e ng=-6481

Mess
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Contraoct Title Division
Prime Contract Hospital Heating Plant & Systems Div. B=10
W56%eng~6354
Subcontract of Hospital Area Sprinkling System In Div. A«3
W559eng=6319
Subcontract of Refrigeration systems In Divs. A=2
W559eng=6319 to A=6
Subcontract of Heating Systems In Divs. A=2
W659%eng=6319 and A=6
Subcontract of Heating Systems In Divs. A=2
W559eng=-6319 to A=6
Subcontract o  Heating Systems In Divs. A=2
W569%ng=6319 to A=6
Subcontract of Heating Systems In Dive A=3
W659eng=6702
Subcontract of Heating Systems In Dive A=3
W559eng~6702
Subcontract of Plumbing System In Div. A=-4
W559%eng=6481 and A-6

- Subcontract of Plumbing System In Div. A=2
W659%ng=-6319 to A=6
Prime Contract Refrigeration in Civilian In Div. A=4 -



Heating, Plumbing, Refrigeration A.rrangedA and

 In Contract No. and/or Ventilation Work By work done by
W55%ng=6354 Hipskind Heating & Plumbing Co.  Prime Contractor-
W55%ng=-6319 James Eo Smith Plumbing & Subcontractor on
Heating Coe Plumbing & Heat=

ing Work for

Je E. Lindsly Sprinkler Co. 0'Driscoll &

Grove, Ince, &
He Lo Fischer, Ince

W569eng~-6319 Gereral Eleotriec Supply Corpe Subcontract on re=
. frigeration for
O'Driscoll & Grove,
Incs, & He L. Fise
cher, Ince

W559eng=6481 C. L. Mahoney Subcontract ‘on
" heating and plumbe
ing for Pearson

Const. Co.
W659eng~6702 Jamss E. Smith Plumbing & » Subcontract on
Heating Co. plumbing and heat-
' ing for G. Kehl
Sons

The plumbing work done by subcontract under Contract W659%ng=-
6319 required contimuous and continual retesting of the plumbing
connections before acceptance as a whole was finally made,

Materials and Workmanship. In general, all materials and equipment
Turnished by contractors on the plumbing, heating, refrigeration and
ventilation systems were in full compliance with the requirements of
the several plans and specifications under which the above contracts
and subcontracts were constructed and with one exception, namelys
The commonly known "Victory" type of cast iron pipe was used in place
of the type specified inasmuch as specified pipe was not available.

Workmanship on heating systems under contract W559%ng-6354 was
excellent. Initial tests on the complete work were indicative of

the care taken by skilled labor in assembling the heating equipment,
connecting piping, etc.

The plumbing work done by subcontractor under contract W559eng=
6319 required contimious and continual retesting of the plumbing
connections before acceptance of the work as a whole was finally made.

The workmanship by the subcontractors on plumbing and heating
in the Civilian Mess Building, A. C. Squadron Hangars and the WAAC
housing was good and all tests were found to be well within the
limits of acceptability.
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