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SECTION 1.  

DESCRIPTION OF PROJECT 

GENERAL 

The Seymour Airfield project is an Advanced Twin Engine School 
oomprising 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,.Indiana, and covers a tract of 2,560 acres, 
two miles square, occupying Sections 25 and 36, T6N, R5E, and Sections 
30 and 31, T6N, R6E of the 2nd P.M. The auxiliary fields, described 
in Section 38 of this report, are located from the base field as follows: 

Walesboro Field No. 1 
U. Anna Field No. 2 
Grammer Field No. 3 
kiilport Field No. 4 
Zenas Field No. 5 	 

17 air miles, due North 
18 air miles, east by northeast 
19 air miles, due northeast 
16 air miles, due southwest 
26 air miles, east by northeast 

4•1.010 

1111•011.1.1.11 

011,11=111111 

For a regional map of the entire project, showing State and County 
highways, railroads, municipalities, East fork of the Whi.te River 
and small scale key maps of all fields see Exhibit 1-A. 

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

Buildings and structures are for housing, messing, recreation, 
storage, hospitalization, training, ordnance and administration of 380 
cfflcors, 520 cadets, 155 WAACs, 31 nurses, 3254 enlisted men, totaling 
4350; and messing facilities for civilians employed in the maintenance 
of post utilities, training and flying equipment. 

Major construction and improvements at the five auxiliary fields 
include clearing and grubbing; drainage; strip grading on auxiliary 
fields Nos. 3, 4, and 5; oter-all grading; stabilized gravel runways 
and taxiways at field No. 1; concrete runways and aprons at field 
No. 2; dressing, fertilizing, and seeding of the fields; and pro- 
tective fencing. The auxiliary fields cover a total area of 4,084 acres;- 
(see Exhibit 2-A) as follows: 

Walesboro Field No. 1 -- 805 
St. .hone Field No. 2 --- 809 
Grammer Field No. 3 ---- 652 
laillport Field No. 4 ---1160 
Zenas Field No. 5 	 658 

acres, approximately one mile by II miles 
acres, approximately one mile square 
acres, approximately one mile square 
acres, approximately 11 x 1 mile 
acres, approximately one mile square. 
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The project was developed and designed by the Louisville Dis-
trict Office of the U. S. Engineer Corps, with Warren & Van Praag, 
Inc., Architect-Engineer, cooperating in the design of the utilities, 
heating and ventilation, railroad, roadways, and drainage. Field 
layout work, inspection, engineering and architectural supervision 
were performed by the Architect-Engineer's staff under direction of 
the Area Engineer of the project. 

Design layout and nonstruction work covered over 1050 original 
contract drawirgs, 2700 pages of specifications, over 2000 supplemental 
detail drawings preeared or checked during construction, and the pre-
paration of 120 approved change orders. Record plans and drawings of 
the project total 742 and have been officially transferred to the Fest 
Engineer. 

Preltrainaey vork was commenced on May 12, 1942, and the entire 
project essentially completed with minor exceptions on February 28, 
£943- Tho first group of buildings, comprising 7 warehouses, were 
ready 2?r  Teo:via:icy on August 23, 1942; other sections of the con-
struethn:work were completed and utilized at various dates as des-
cribed an the several sections of this report until the completion 
date. The entire project was 75% completed when the Post was activated 
on December 1, 1942. 

The total proleot cost is approximately 115,000,000.00, divided 
into 35 prime contracts, and undertaken by 28 prime contractors, and 
ever 55 subcontractors, and utilizing approximately 4,000,000 man-
hours of work. 

In general, each contractor employed adequate equipment, and a suf-
ffelent number of workmen for the completion of his contract within 
the contract completion date. However, in many instances there was an 
oaee-run of time required for the completion of construction which in-
eluded erection of equipment. Time over-runs were also caused by 
nelement weather conditions during the months of May and June, 1942, 

and during the late Fall and Winter months, particularly with regard 
to the construction of concrete runways and aprons. Failure to com-
plete railroad connections, due to lack of rails, was reflected in the 
eonrteuction progress of the concrete work. Considerable delay was 
r3se oecasionod by high ground water conditions which affected clearing, 
crelibing and grading; sanitary and storm sewers; and construction of 
building footings and foundations. There was considerable delay oc-
casioned in the completion of the project as a whole, due to a low prior-
ity rating (AA-4) for building materials and fabricated equipment. As 
a rule, equipment items did not arrive at the site on originally scheduled 
dates, in spite of concerted efforts to expedite the deliveries. 
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SECTION 2. 

ENGINEERING AND SUPERVISION 

District and Area  Engineer's Organization 

The entire project, comprising the Advanced Twin Engine School, 
Base Field and Axdliary Fields, was constructed for the Southeast 
Army Air Forces Training Center, Maxwell Field., Montgomery, Alabama, 
under the direction cf the U. 8, Engineer Corps, Louie7ille District 
by authority of.  Dir?ctive A-1391 of the Office of the Chief of Engineers, 
U. S. Army. Aar -.Oeparteent, 

This wonic was under the insnediate direction of tie District Engin-
eer, Henry Fatchings, Jr., Colone3, from. May 12, 191,2 to November 9, 
1942:  and Henry F. Hannis, Colonel, from November 1? 1942 to date. 
Colonel Hutch:eage designated Jean P. Case, 1st Lt., and Captain since 
November 18, 1942, as Area Engineer, who has served since the beginning 
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 organization which worked 
in close cooperation with him. The average number o: employees from 
May 12, 1942 to February 28, 1945 (ai months) in the various depart-
ments of the organization was as follews: 

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

(Architect, engineers)  draftsmen, inspectors 
stenographers, clerks, accountants) 	 250 

The functional chart of the organization is shown in Exhibit "A". 

Arlhitect-Engineer Organization 

Warren & Van Praag, Inc., Consulting Engineers of Decatur, Illinois, 
were the Architect-Engineers for this project. Their contract was nego-
tiated on May 12, 1942, with the Construction Contract Board in Washington, 
D. C. and is designated as Contract No. W559eng-8015. The services of 
the Architect-Engineer were performed under the general direction of the 
U. S. District Engineer Officio at Louisville, Kentucky. 

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

Title II, Engineering supervieien and inspection of construction. 

The original contract contemplated the construction of the Base 
Field, Advanced Twin Engiae School,. end Three Auxiliary Fields. Sub-
sequently, the corteact work was extended by increasing the scope of 
the work to include two additional auxiliary fields; widitional build-
ings and all incidental items of construction: the fiend boundary 
surveys; etc. The closing date of the contract was ex+ended to Febru-
ary 28, 1943. 

Work under Title I of the Architect-Engineer oontraot was com-
menced on May 12, 1942 at Decatur, Illinois. The Architect-Engineer 
Office was moved on May 24, 1942, to Soymeur, Inaiana and work was 
immediately resumed on May 25th in the Shield: Memorial Gymnasium. 
On July 12, 1942, the plans and specifications covering all major • 
utilities, buildings, etc, for the Base Field as outlined in Title,' 
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 head-
quarters at the Base Field, where work was continued for the duration 
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 labor, and have continued to and including February 
28, 1943. 

The Architect-Engineer contract 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 essentially 
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 un-
finished construction work included 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 a portion of protective fencing at both the Base and Auxi-
liary fields. All utilities and all buildings were completed as of 
February 28, 1943, as was all other essential heavy construction. 

Ire the prosecution of the work, the Architect-Engineer staff elm-
slating of architects, engineers, draftsmen, construction inspectors, 
clerical and laboratory staffs, accountants and others maintained an 
average employment of 250 per day, and reached a maxim= of 435 em-
ployees during the peak of construction. Exhibit "B" shows the 
functional chart of the organization. 
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Tho e:chitestrral and engineering rervices rendered by the 
Architect-Engineer organization wore e%peditiously and skillfully 
performed. The conduct and cooperation of the Architect-Engineer 
organization with the Area Engineer Offico, the .Post Commander and 
other authorized United States Agencies were exoellent. 
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SEC=  3. 

LANDS ArD raters.ay.wAY  

Land Acquisition 

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

No, 1. Jos. W. Springer, Land Acquisition Office, Camp Attorbury, 
Columbus, Indiana. Under his management the initial plalning data 
was commenced. The work was conducted through the Land Acquisition 
Office in Columbus. 

No. 2. Frank H. Wolfe of the Real Estate Section, Ohio River 
Division, U. S. Engineers Corps, who on June 18, 1942, o?ened the first 
land acquisition office in the High School Building, Seymolv, 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 spur right-of-way were lonductod. Tract owner-
ship data was prepared on five auxiliary fields and the apix.eisal 
program on these fields was commenced. 

No. 3. Lt. Carl Howell, Real Estate Section, Ohio Rive,- Division, 
relieved Mr. Wolfe on September 7, 1942, and continued w,.th tho duties 
of his office until September 14, 1942. During this time appraisal 
work on the auxiliary fields was conducted and curative work on title 
certificates was initiated. 

No. 4. Robert L. Moss relieved Lt. Howell on Fepteml,er 14, 1942, 
and continued as project manager until November 16, 1942. During this 
time, payment and closing procedure was initiated and completed on 18 
tracts optioned on the base field and 9 tracts on the railroad spur 
right-of-way. Appraisal work was completed on the auxiliary fields 
and the optioning program on them was initiated and completed. 

No. 5. Sidney H. Showalter relieved Mr. Moss as project manager 
on November 18, 1942, and continued in that capacity to the date of 
this report. During this time, payments and closing procedures on the 
auxiliary fields were completed. Tract ownership data was prepared 
and the acquisition of easements for drainage ditches off of the 
auxiliary fields was initiated. This includes ditches, known 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 data 
was initiated for the Kasting Ditch running south from the Base Field. 
Tho drainage ditches include 30 tracts of land totaling approximately 
80 acres. 

Also, data is being prepared for the acquisition of avigation ease-
ments bordering the base field and the five auxiliary fields. Property 
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mene-sh'.p -nape have been prepared showing the loeaeion of obstruc-
tlone in tie glide angles, and these indicate approximately 150 owner-
shipe, PaaRgar for the removal of these obstructions will be sub-
stantial of auproirimate2y 50% of these rrIpeeties and in some instances 
fee perchases may be advisable. Gross appraisal rork reflecting the 
approximate cost of the removal of glide angle obstructions has been 
completed. 

The rerairidg work to be done by the Land Acquisition Office con- 
sists chiefly of completing the acquisition of avigation easements 
and clearance rights. 

Form of Precurements 

All procurements of land for the base and aexiliary fields and 
'elle right-of-way for the railroad spur includes full ownership of the 
lend, oil and mineral rights. None of this land acquired has ever 
been undermined. All roads on these sites have been closed by pro-
ceedings;in Commissionerts Court in their respective counties. 

A land survey has been made of each field; maps have been pre-
pared and a perimeter description appears on each of said maps. Trans-
aetions for all of the tracts of land hereafter referred to as optioned 
have been closed and the owners have been paid. 

The procurement of the rights-of-way for the drainage ditches out-
side the boundary of these fields have been in the form of perpetual 
easements with the right to re-enter upon said rights-of-way 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 FIELD 
Jackson County, Indiana 

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

Number of Tracts: 25 

Acreage: 2,534 

Appraised: $571,643.00 

Number of Tracts optioned: 18 
Amount: 	 $353,960.00 
Acreage: 	 1,591 
Date: 	 June 17 to August 12, 1942 

'Number of Tracts condemned: 	 7 
Amount: 	 $217,663.00 
Acreage: 	 943 
Date of Judgment: 	 September 3, 1942. 
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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, 1942. 

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: 	 785 

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 
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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 Tracts: 6 

Acreage: 640 

Appraised: $77,761.00 

Number of Tracts optioned: 6 
Amount: 	 $77,761.00 
Acreage: 	 640 
Date: 	 September 21 to September 24, 1942 

No tracts 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 Tracts optioned: 7 
Amount: 52,654.00 
Acreage: 573. 
Date: September 28, 1942 to October 13, 1942. 

Number of tracts condemned: 6 
Amount: $ 83,474.00 
Acreage: 568 
Date of Judgment 
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ZENAS AUXILIARY FIELD No. 5 

Jennings County, Indiana 

Directive: August 26, 1942. 
Initial Possession: August 19, 1942. 
Initial Possession under: Construction Permit. 

Number of Tracts: 
	 10 

Acreage: 	 640 

Appraised: 
	

A8,832.00 

Number of Tracts optioned: 	 10 
Amount: 	 48,082.00 
Acreage: 	 640 
Date: 	 October 2 to October 6, 1942. 

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

RAILROAD SPUR RIGHT-OF-NAY 
Jackson County, Indiana 

Date of Directive and Initial Possession in Division Files. 
Initial Possession under: Construction Permit. 

Number of Tracts; 	 9 

Acreage: 	 7.288 

Appraised: 	 ,7e11,040.00 

Number of Tracts optioned: 	 9 
Amount: 	 W.1,040.00 
Acreage: 	 7.288 
Date: 	August 13 to November 10, 1942. 

Number of Tracts condemned: 	 None 
All tracts optioned. 
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OCTION 4 

ORIGINAL TOPOGRAPHY - BASE SITE  

GENERAL Exhibit he shows tee original plat site together with the 
surface contours of the land, section lines, farm houses, school build-
ings, fences, wooded areas, roads, lanes, ridges, sloughs, and the 
existing Seymour Airport, on which the initial preliminary layout of 
the Base Site has been superimposed. This area was mostly farm land 
planted in corn, oats, wheat and barley; acme pasture land; and several 
tracts (approximately 126 acres) of virgin timber, mostly oak, beech, 
gum and sycamore. The trees represented hundreds of thousand board 
feet of lumber; many trees were five feet through at the butt and stood 
over 75 feet in height. The area was poorly drained, and had a number 
of marshy meadows and seeps Aaich remained wet until August. Some of 
the area had been tiled and drained to facilitate the removal of excess 
water to carry on farming operations. 

A sandy ridge traversed the area irregularly running northwesterly 
and easterly from the mid-point- of the west boundary line to about the 
north quarter point of the east boundary dividing the site into two 
main watersheds. Approximately two-fifths of the site is tributary to 
the East Fork of the White river watershed and drains northerly into 
Heddy run and thence three miles westerly to the East fork. The sou-
therly three-fifths of the site is in the Musoatatuck river watershed ‘" 
and drains through Basting and other drainage ditches which extend 
southwardly for thirteen or more miles before reaching the Muscatatuck 
river. 

The contours of the ground surface shown in Exhibit "C" are given 
in elevations to the U.S.G.S. datum. The average elevation of the 
dividing ridge between the above described watershed is from approxi-
mately 580 to 600 feet; and the average elevation of the areas to the 
north and to the south of the dividing ridge is from 568 to 572 feet, 

The top soil over the area was a sandy silted loam with some humus, 
from 4 to 8 inches deep; in a few small spot areas, the soil had peaty 
characteristics. Subsoils as indicated by trench excavations for sewers 
were different in the two watersheds. North of the dividing ridge, the 
top soil is in general underlaid by water bearing sand of varying depth, 
and immediately thereunder is a dense impervious blue-grey clay which 
contains a considerable quantity of silt. This so-called silty clay 
sloughs freely when excavated and becomes soupy when water is present. 
Another water bearing sandy stratum is generally found immediately be-
low the impervious grey clay. South of the dividing ridge, the top 
soils are underlaid by a dense highly impervious blue and yellow clay, 
two to five feet in thickness and underlaid by saturated fine sand and 
alluvial soils. 

Test borings were made and logged throughout the area to ascertain 
elevations of ground water and types of subsoil. These borings were 
made at 100 ft. intervals on the center line of all runways and within 
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t.:w parking apron area, a total of over 300 tests, and presented asaur  
ate data on the subsurface conditions. 

On the north ha)f of the N-S runway Tool:el:inn the groundwater ele-
vation averaged one foot below ts natural ground surface except at the 
intersection of N-S and Ng-SE rur*ays. At the dividing ridge the ground 
water elevation was eet- feet below the natural ground. At the intersec-
tion of the N-S and E-W runways 'aoeatior, the ground water elevation 
was at the graund surface and this area was a veritable marsh. The 
most unfavorable ground conditions on the entire site were in this area 
as the subgrade was completely saturated and toe li.ght to permit drainage. 
The west half of the E-N1 runway was parallel with and approximately 400 
feet north of an original farm drainage ditch and the ground water level 
varied between 1 and 2 feet below the natural ground surface, The east 
half of the E-41.  runway traversed a very heavy wooded tract the ground 
water level! practically at the natural ground surface with water pooled 
in the entire area. The north end of the NE-SW runway was on higher 
ground and the ground water level was 2 to 3 feet below natural ground 
surface. The north end of the NW-SE runway was on a sandy ridge and 
boring up to 9 feet in depth did not reach the ground water level. The 
borings on the south end of both NE-SW and NN-SE runways showed the 
ground water level to be 1 to 2 feet below natural ground surface. (See 
Exhibit "C"). 

The forces of the Area Engineer set up several test areas to check 
the perviousness and permiability of the sub'-soil by laying drain tile 
at different depths with different type backfill and then ponding the 
area, ascertaining that the velocity of fli.cw in the average sub-soil 
was approximately 1/2 foot in 24 hours. 

Preliminary topography work on the base site was done by forces 
from the Louisville District Office. Final work was done by forces 
of the Architect-Engineer on the base field and auxiliary fields. 
There were no U.S.G.S. maps available for the site of either the base 
field or any of the auxiliary fields. 
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E-E(Y21(.'. 	5 

ri_1^Lir '.12D GT:TB:TIC; 	FLE) 

GENERAL 

Jlearing and grunhing of the Dasc7iald lAended over the entire 
area of sore :"5.50.aorec, LncTudirn4 125 acres o' virgin tlrnor land • 
divided into 0 tracts of\land. 'Mo.it of the.ni wooded tractl were in 
tha line of the proposed runway, apron and bnildinr; aretv3 and re-
quired immediate removal prior to grading operations. (roe Exhibit uCw).  
The cloari.ng 'and grubbing work included. tha -.T:alling of trees; ramo401, 
and blaeting of stumps; pilling of roots, burni4 c,f all brush; . mod! 
removal of all logs and salvaged timb)r. Virgln tirbr tracts mere 
mostly oak, beech, gum, sycamDr3 and come hickory and locust. F9ar: 
tracts 	1, 2, 3 and 4, containing npproximately 100 acres 
found growing under very wet condition 	TilJlons f:uitable for fibee 
posts were loft piled at the site. 

Blasting of the rtualps was done in accordance with the rules 
set up in the Safety Manual, shd inzdiaed to meet field conditions. 
All dynamite work was completed free fro;._ in;:ures and casualties. 
The Safety Department was in fu:,? 3ha,.ge of ,t!l.odr, for the use of 

c,dynaraite. 

Tres at the sites of the old. Saurencamp and Miller .resi4 
were left in place. inasmuch RO thef.:e nealdenceJ are to be at 
the. Air Corps. 

CO/STRUCTION DATA 

clearing_ and grubbing work at the Base Cite vas 
'OA a single contract to Ralph Myers Construction Co. of Sal 
Indiana. Pertinent dates in the progress of this work are- 

Division Yo 	 B-1 
Designation.. 	 Clearing and Grubbing 
Contract No 	17559eng-6264 
-Gubcontractor 	 Martindale & Weston 

Salem, Indiana 
Office rprk started at Louisville 	April 16, 19112 
ilans 8c Specs.completed 	 June 16, 1942 
Bids Opened at District Office........:lune 29, 1942 
Letter of Award Issued 	 July 1, 1942 
Receipt of Notice to Proceed 	July 2, 1P42 
Construction started 	 July 6, 1942 
Original Scheduled Completion 	Jug.31, 1942 
Actual Construction Completed 	Oct. 12, 1942 
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Clearing and (4rubtinc - Part ^f Con;ract 7559errr-A 
RFilph Y.vers Construction C=pt.ny 

Workmanship Doti,  the prime and subcontractors had skilled and ex-
porlonold workmen whoh v7.:Ls reflected in 7;ood workmanship. 

Construction 2rogress 	 v;s.s comparativel7 slow, due to rain 
and. wet :round conditions; auk:. 1.:.ok of tools and workmen; however, 
gradir operations were rot delayed at any time. 

An al.71st:act of a chronological descripion of tho construction 
summarized from the daily construction report:, illustrates the import-
ant items retarding progress: "The cleari.lg smd 7rubcing wort started 
on jr.ly 6, 1042, with 15 non felling timber in Tract 	7. The- con- 
tractor was unable to get snffisient tools to employ more than 15 men. 
at the beginning of the joU; but on July leth, a se and shift was 
started anJ there was a to-:?.l number of 70 mei. anploved. About this 
tine several days of rain slowed down the operations, and it was.41n- • 
pbssible to do anything except cut trees and pile brush The cog-
tractor tried to use bulldozel- s to push oat Jma): trees and stumps 
but he was unable to get traction due to the mud and water in the 
area. Small tools and sufficient labor con-Vpued to be a problem 
until about the 20th of July at which 	the contractor had approx- 
imately 120 men clearing, blasting r,tu:7- ps, piling and burning brush. 
He was using 3 bulldozers and a crae iLT piling brush." 

"By August 1st the ground "aad a:':ied up sufficiently 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 
tracts- No. 1 and 3 were ready for grading by August 15th. Tracts 
Nos. 4,5;6 and were completed and ready for grading by September 
5th, These tracts included all the heavy clearing and grubbing on 
the area. The other tracts were light; clearing and grubbing con-
sisted, in general, of scattered large trees and brush." 

"Tracts Nos. 1, 2 and 3 were set up for completion July 31st. 
Tract No. 2 was substantially completed August 10th and Tracts 
Nos. 1 and 3 were substantially completed September 8th and 14th 
respectively. Tracts 4 to 9 inclusive were setup for completion 
August 31st. Tracts 4 and S were substantially completed September 
15th; Tract No. 6 was substantially completed September 22nd; Tracts 
Nos.• 7 and. 8 were substantially completed September 24th; Tract No. 5 
was substantially completed September 25th." 

"Clearing and grubbing in the balance of the contract was com-
pleted October 12th -with the exception of several stumps along the 
fence lines of the East, 'jest and South bovadary." 

No change orders.  were required under this contract. 

Summary of Construction Operation 
(a3 Organization 	 average 
(b Efficiondy4 	 average 
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SECTION 6. 

GRADING - LASE FMLD 

GENERLI 

1t3ms of work included under the title of "Grading at Base Field" 
az.e excavation:  stripping, top soil replacement, compacting of the 
excamtion .aid other similar items. In general, this earthwork com-
prised 2,311,000 cubic yards of common excavation; 2,000 act-Hs of tcp 
soil stripping and replacement covering 1,381,000 cubic; yards, making 
a total of 3,592,000 yards of earthwork handling and compqcting 

Established grades at the base field were determined on a maximum 
gradient of 1*%. The basic design was established by the U. S, 
District Office at Louisville and developed by the Architect-Fngineer. 
The earthwork covered an area of over 2,000 acres in which maximum, 
excavation cuts below the existing ground level were as large a74 12 
feet and fills as great as 10 feet above the natural ground. surface 
were required. The specifications allowed a plus or minus of 1/10 
feet tolerance in grading. The finished elevations of the subgrade 
for the area of the runways, aprons, and taxiways was 0.3 feet below 
the established grades. 

In general, tests indicated compaction to or in e:xess of the 
optimum requirements. The characteristics of the various types of 
soil encountered were all conducive to very satisfactory crapaction 
in accordance with the requirements specified. All the fills were 
placed in 6-inch layers thoroughly rolled and sprinkled foroptimum 
moisture content. The average dry weight of the naturc.l soil was 
109 pounds; and the average weight of soil with optimum 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 por cubic 
foot. Below this figure, the compaction was considered unsatisfactory 
and additional compaction was required. (Soo Section 19 for discussion 
of Soils Analysis.) 

CONSTRUCTION DATA  

General  - The grading work was arranged in a single contract on a unit 
pride basis por cubic yard and awarded to Ralph Myers Construction 
Company of Salem, Indiana. Throe subcontractors assisted in the 
earthwork:- 

McVaugh-Haynes of Centerline, Mich. 	doing. 18.5% of the work 
Chernua Construction Co. of St. Louis, Mo. 	" 	16,2% " 	U 	it 
Triangle Const. Co., Kankakee, 1„11.  	4.3% " 

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

Office Work at Seymour started 	 May 25, 1942,  
Plans & Specs. Completed 	 June 18, 1942 
Letter of Award Issued .... 	 July 2, 1942 
Receipt of Notice to proceed 	 July 2, 1942 
Construction Started 	 July 7, 1942 
Original Scheduled Completion 	.August 31, 1942 
Actual Construction Completed 	 February 28, 1943 * 

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

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

Construction Progress - Progress was slow during the first month due 
to extreme high Ground water conditions encountered. The prime con-
trector'broke ground on July 7th at the site of the E-W runway, vest 
of First Street, and spent days in maneuvering his earth loading 
and handling equipment from bogging down in the mire. Early opera-
tions were devoted to fence, crop, and vegetation removals; stripping, 
stocking, and piling top soil on the E-W runway at the intersection 
with NR-SE runway. 

A brief description of the construction progress is taken from 
the summary construction report abstracted from the daily inspection 
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 Northwest 
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 regard-
ing the foundation under fill area due mostly to the fact 
that equipment was unable to operate without sticking in 
the mud after the area had been stripped; this was accounted 
for by the fact that the ground water level was less than a 
foot below the normal ground surface. The Louisvi.11e 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 speci-
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 office, dated 
July 22nd, set the subgrade elevations 0.6 feet below finish 
elevations in the runway and apron areas, and no top soil 
was plaoed within these areas. By August 15th grading between 
tho N-S 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 area was 
fine graded, also the east west runway area from station 30 
to the end Sta. 55/00 and the north south runway area from the 
south Sta. 557(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 Street 
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. 5 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 taxi 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 complete 
November 1st. The Myers Construction Company put a part of his 
equipment in on the N-S runway in addition to McVaugh-Haynes 
equipment in order to expedite completion. 

"When the paving operations were begun. September 21st stakes 
were sot to plan grades for the paving. It was found that the 
grade was consistently a tenth low on the apron area and the, 
grading contractor was required to place approximately 10,000 
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yards spread out on the apron area. Although the specification 
allowed a plus or minus 1/10 foot tolerance in grading and 
compliance with a directive from the district office insisted 
upon by their grading advisor that the subgrade be held six 
tenths below finish grade. 

"After October 5th Myers and Chernus confined their entire 
operations to the grading of the all over landing field. Werk-
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 accordance 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 original 
storm drainage lines and changed the location of others after 
the area grading had been performed. For the most part grading 
in the all-over landing field was very light, however, it was 
necessary in most cases to strip and replace top soil after 
the grading was done. The all-over grading was finished east 
of the triple box with the exception of some finish dressing 
in the north and east area and the area grading west of tho 
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 the west boundary directly west of the E-W runway as of 
this date." 

After December 22, 1942, finished dressing work of the surface 
could not be carried on expeditiously because of the unfavorable 
weather conditions. 

No change orders were issued on this contract; however, a 
supplemental agreement, dated August 1, 1942, added earthwork for tem-
porary ditches and permanent drainage ditches which is described in 
Section 7 - "Drainage - Base Site". 

Summary of Construction Operations  

(a) Organization 	  average 
(b) Efficiency . . • • . . . . 	 nvorage 
(c) Initiative . . . 	  average 
(d) Resourcefulness 	  average 
(o) Execution of contract . . Work accomplished efficiently and 

well 
(f) Contractor made payment to sub-contractors, labor, etc. when 

duo. 

Construction Guarantee - Completion of contract is guaranteed by per- 
formance 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 ditches:-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 drainage system serving about 55% of the Base Site area 
tributary through Kasting Ditch, 124 miles long, to the Muscatatuck 
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 drainage 
system. 

The 'drainage improvement comprises 8.94 miles of open ditches in-
volving 425,000 cubic yards of earthwork; 6,450 lineal feet of concrete 
apron trenches; 5,100 lineal feet of reinforced concrete box-section 
conduits; 84,500 lineal feet of storm sewers; 60,500 lineal feet of 
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 grad-
ing and underground sewer work. 

A set of record plans of the complete drainage systems as described 
above, covering locations, sizes, sections, elevations, details and 
other pertinent data has been officially placed on file with the O.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 Arehiteet-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, 1942. 

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

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

Basic  Data on Design  

North Drainage System. The pertinent basic design factcrs for the 
MiTTYWiTIci drainage, including the building area, ara as followsi- 
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( 
(2) 

(5) 

Use of rational formula, (1 = CIA, 
Design storm of 1.4 inches per hour, taken from Miscellaneous 
Publications, No. 204, U.S. Department of Agriculture, by 
David L. Yarnell, pages 41, 42, 43. 
Frequency of above storm, expectancy of one in 2 years. 
Coefficients used in above formula:- 
(a) Woods...0.1 (b) Cultivated lands.... 0.2 (c) Lawns and 

pastures....0.3 (d) Gravel roads ,... 0.7 (e) Pavements 
and roofs....0.9. 

Critical time, in terms of velocity in feet per second from 
the farthest point to intake of inlet:- 
(a) Woods.... 0.2(b) Cultivated lands.... 0.5 (c) Pavements 

and roofs.... 4.0 (d) Gravel roads.... 3.0 (e) Lawns and 
pa6tuzes.... 1.0. 

(6) Coefficient of friction ("n") in Manning's formula:- 

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

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

North Drainage System.  

Open Ditches. The existing drainage found in this section was very 
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 ditch 
from Heddy run starting just beyond the northwest corner of the military 
reservation and extends a few hundred feet along the west boundary of the 
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 East, where the 
48-inch sewer of the main storm sewer system of the building area dis-
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 ditch provides immediate outlets for all road ditches in the 
officers area, hospital area, motor pool area, warehouse. etc. 

All ditches are flat bottom and of varying widths, with 2;1 sloping 
banks. They comprise the following lengths and widths starting at the 
outlet at Heddy run (See Exhibit 3-A, Part 1):- 

2840 Lin. Ft. with 15 foot bottom width 

	

3533 " " 	" 10 " 	n 	11 

	

1624 " t: 	n 8 " 	n 	't 	 Ckj- 

	

1548 11 If 	11 5 " 	n 	n 

	

3A55 n it 	:I 3  n 	It 	It 

ea) 	n n 	1 3  n 	n 	r 	ibmAch d itch) 

Tb3 gradient of the main ditch is 0.087 except for the Jnror 2/3 of a 
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mile which has a rradient rf 0.32%, 

Sewers. The building area south of E Avenue is drained through the 
underground conduits and inlets comprising 6 main lines and several 
connection laterals making a complete system of underground storm 
drainage of 5.07 miles of sewers, divided as follows:- 

185i Lin. Ft. 10" storm drains (Vit. tile) 
3123 " et 12" n It :7 	ft 

6856 
59 

N 

ti 
r 1,51, 

- 16" 

r 
. 

r 

I 
r 

n 
r 

I 

),-37 n - 18" I! n n n 

715 it a . 219 " tt ft 11 

3373' " 
,. 
' - 24" It el n el 

3E59 a ei - 27" it " (R.C. pipe) 
1389 a " - 30" el It n II 

540 et r - 33" " n II ft 

1000 tt 1 - 36" et n ft t1 

203 " n w 39r r 11 ft ft 

933 et le - 42" " " n n 

726 71 it ..., 	48" el It 11 tt 

180 - Type A, B & C Inlets 

lain 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 
of small drains sc‘rving as storm water outlets for a number of buildings 
are eonnect,ed to the storm mains. 

Temporary Ditches. The main temporary ditch with 8 foot flat bottom, 
slopes, extending for over 4,000 feet, was located to the west and 

south of the existing Seymour airport, and effectively served to lower 
the ground water table, and expedited grading and underground work. 
This ditch has been refilled. 

Road Bridges. The six arch-type bridges are located where the main road- 
ways crossed the main ditch as indicated in Exhibit 3-A, Part 1. These 
b:,•idges were designed according to Bulletin No. ST52 of the Structural 
Bureau of the Portland Cement Association, but with modifications as to 
the tensile stress requirements in the bottom slab. This type of bridge 
ixesents a pleasing appearance in the area, and requires an unusually 
snail amount of critical material (18.5 lbs. of steel per cubic yard of 
concrete). 

The South Drainage System. 

Deen Ditches. The drainage area served by open ditches in the south 
Tra inage system is divided into two parts, namely, the Marginal Ditches 
and the main outlet, Kasting Ditch. 

The marginal ditches are four-foot flat bottom, with 2C. lop!.ng 
bznic: and have gradients of 0.1C% except at the several ehect. dams 
along these ditches. The total lengths of the east and west marginal 
ditches are 10,855 feet and 8,850 feet respectively. These 1,J.1.-gin al. 
ditehes serve the all-over landing field area and as outlets flr the 
inderdrainage system; and also to divert the rua-off around the E;11-
ever field area so as to reduce the size of the storm d,..,. r.. 
:,he area. 
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The north part of Kasting Ditch was enlarged and deepened as an 
outlet for the concrete triple box conduit and is a 25-foot flat bottom 
ditch with 2:1 sloping banks, finished to an average gradient of .06%. 
The improved length of 13,600 feet extends from the south line of the 
military reservation southwardly for a distance of 2.57 miles. Appur-
tenant construction items involved in themarginal and Kasting Ditch 
improvements included three new bridges and the underpinning of one 
County highway bridge. 	 'ate  

Observations of Nesting Ditch during periods of high run-off in-
dicate serious flooding, downstream below the enlarged section of 
Kasting Ditch and it appears advisable to extend the deepening and 
widening of this ditch for a distance of five or more miles. This will,' 
also involve the underpinning and reconstruction of nine more bridges./ 

Storm Sewers. The underdrainage system in the south drainage area is 
divided into two parts; namely, the system serving the runway-taxiway 
area and the south all-over field. 

The runway-taxiway drainage system is made up of ten lines of 
sewers and the pavement edge drains as follows: 

1. Apron trenches, 10 units totaling 6,476 feet 
2. Apron trench outlet 
3. Concrete box sewers 
4. Sewer lines A, B, C, D, E, F and G, totaling 107,616 
5. Pavement edge drains 

The all-over field system is made up of ten lines of sewers known as 
lines H, I, J, K, Il, M, N, 0, P, P-1, and box sewer sub-drain, totaling 
13,115 lineal feet. 

A breakdown of all underdrainage in the south drainage system is as 
follows: 

Runway-Taxiway Area 

225 Lin. Ft. of 514  x 61  Single box sewer conduit 
1436 
3390 

A 

ft 
" 
	1 
5V x 6' 

" 	x 6' 
Double box sewer conduit 
Triple box sewer conduit 
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if 

tt 

fl 

tl 
12" plain concrete sewer pipe 
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South All-Over Area 
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CONSTRUCTION DATA 

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

Division AF-1 

Division B-8A 
Division B-8B 

*Part of 

Contract No. W559eng-6361* 
Contract No. W559eng-6314 
Contract No. W559eng-6744 
Contract No. W559eng-6366 
Contract No. W559eng-6316 

concrete pavement contract. 

The above contracts were awarded to four prime contractors: 

Contractors 	 Contract No. and Designation 

Drainage Contractors, Inc., 
Detroit, Michigan 
Nolan Construction Co., 
Detroit, Michigan 
Frank S. Tillman, 
LaCrosse, Wisconsin 

(Joint Contractors and 
Co-adventurers) 
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Subcontractors; 
Birmingham Contracting Co., 
Birmingham, Michigan 
Lametti & Lametti, 
St. Paul, Minnesota 
R. R. Dawson, 
Bloomfield, Kentucky 

Ralph Myers Construction Co., 
Salem, Indiana 

R. R. Dawson, 
Salem, Indiana 

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

Ralph Myers Construction Co., 
Salem, Indiana 
(Division B-8B)  

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

W559eng-6744 - Bridge work 
at Ditches (off reservation) 

W559eng-6366 Underdrainage 
lines in North Drainage 
system 

W559eng-6316 - Open ditches 
in North Drainage System 

Subcontractors- 
K. M. Winslow, 	 On concrete arch-type 
Salem, Indiana 	 bridges 

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

Underdrainage of South Drainage - Under Contract No. W559eng..6361 -
Drainage Contractors, Inc., Nolan Construction Company & Frank S.  
711711man, Joint Contractors. 

Materials. The major items of material used in the construction of 
underdrainage of the south drainage system included concrete, rein-
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 size 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 covers; 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 to 
dimensions and acceptability. 
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SOUTH DRAINAGE SYSTEM 

Division No. 
Designation --.....1........ 

AF -1 
pnAerdraint!ge Open Ditches Bridge Work 

Contra 	No. t559eng- 

Office work started 

Flans & Spec. completed 

6361 	 6314 

Design in District Office 

6744 

12/15/42 

1/15/43 

Bids opened at District Office 8/3/42  7/18/42 1/23/43 (1) 

Letter of award issued 8/3/42  7/21/42 1/23/L3 

Receipt of notice to proceed 8/3/42  7/23/42 
ry 
-4 Construction started 8/17/142 9/1/142 1/29/43 

Original scheduled completion 10/1/142 8/15442 2/28/43 

Revised scheduled completion 11/1/142 3/6/43 

Construction completed 2/28/143 * 2/19/43 2/28/J43 * 

(1) At Area Engineer Office, Seymour. 

* Balance of minor items transferred to Job A-5 
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NORTH DRAINAGE SYSTEM 

Division 
Designation 

B-8A 
Underdrainage 

B-8B 
Cpen Ditches 

Contract No. W559eng- 6366 6316 

Office work started (Seymour) 6/12/42 6/12/42 

Preliminary report filed 6/25/42 6/25/42 

Report revised and returned 7/042  7/1/42  

Plans & Spec. completed 7/12/42 7/12/42 

Bids Opened at District Office 8/5/4.2  7/23/142 

Letter of Award issued  8/5/42  7/23/42  

Receipt of notice to proceed 8/10/42 7/23/142 

Construction started 8/14442  7/28/0 

Original scheduled completion 11/8/42 8/22/142 

Construction completed 2/28/14.3 (991) 12/31/42 

Transfer to Area Engineer 2/28/43 * 2/28/143 

* Balance of sliper:ision transferred from Architect Engineer 
to Area Engineer. 



Vae!enarship. in cementing on the wericlanehin of both le. contractors 
end subcOTTractcrs in the e::ecution of this contract, considerations 
have been given to the local situation as to the limited capacity of 
raw materials and manufacturing plants of precast concrete pipe; the 
importance of other construction work, particularly pavements and 
box sewers, using the output of available crushed stcne; and the 
limited time of the construction schedule. In view of these consid-
erations, the workmanship of all three subcontractors would be class-
- ified good, and in many respects 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 a 51 calendar day period, ending October 1st, 
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 operations. 

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 were 
called 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 reportr 
indicate that time was lost due to breakdown of machinery, much of 
which might have been avoided, by proper timing of needs in machinery 
parts. 

4. Construction could not be prosecuted effectively due to i 
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 a.iy 
degree of efficiency or satisfactory progress. 

5. During September and October 1942 there was a shortage of 
sewer pipe to meet the field .requirements. The local precast con-
crete manufacturers did not have sufficient capacity to MP et the 
needs of all contractors working on war defense contracts in this 

6. Sewer construction was done under unfayorable subserfaca 
conditions. The contractors were delayed in sewer construction due 
to saturated sand and silt encountered at and below the flea line of 
many sewers. This one factor alone retarded construction pr::gress. 
The lack of suitable filter material, or backfiliing around '..he pipe 
tn overcome the difficulties due to fine running sand and si7t was 
present throughout the major part of the construction i)eriel, 
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7 Considerabe time and labor were required for the cleaning of 
'allots and sewers. It was almost impossible to prevent the fine silt 
and „sand from the ground surface to reach the sewers after construe-
idien* Many days were consumed in cleaning out the sand and silt which 
had collected in the system. 

Chen ac. Major changes covered by change orders in the underdrainage 
`e with drainage system aret 

1. The change in pipe specifications from Federal Specifications 
SS-F-371 types I and II to A.S.T.M. specifications Nos. C13, C14, C75, 
and C76; the replacing of cast iron inlet covers with precast concrete 
type; the redesign of the reinforced conorete box sewer; the elimin-
ation of some 58 miles of porous type underdrain tile; and reduction 
In Rootage of storm sewers of various sizes in the south all-over 
field area. 

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

3. The redesign of the triple box sewer to include the run-off 
of the marginal ditches. 

The above changes represented a net deduction of 3.6% from the ori-
ginal contract price. 

Contractors's Organization. The contract W559eng-6316 consists of 
both large-scale sewer construction and concrete paving work, and 
was awarded to the group of contractors, as a joint contract venture; 
Drainage Contractors, Inc., and Nolan Construction Company, both of 
Detroit, 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 Company is also a 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 a smooth operating administrative organ-
ization, the bonding company acted as a general manager through the 
person of H. V. McKenzie, general manager for the joint organization. 

Birmingham Contracting Company of Birmingham, Michigan, operated 
as a subcontractor doing 4.75% of the work. The organization is 
described under contract W559eng-6366. 

Lametti & Lametti of St. Paul, Minnesota, is a partnership 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-
eontractor, He normally operates as a partnership with R. Strunk. 
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Underdrainage of the North Drainage System, Contract No. W559eng-6366  
Birmingham Contracting Company, Birmingham, Michigan. 

Materials. Materials for the north underdrainage system selected by 
the contractor were similar to the types described for the south under-
drainage system, all of which complied with the specifications. 

Workmanship. The contractor had experienced skilled pipe layers and 
machine operators, which was reflected in a good class of workmanship. 

Construction Progress. The original construction period of this con-
tract covered a 93 day period ending November 8, 1942, and has re- 
quired some additional 120 days to reach a state of final completion 
and acceptance. The major construction items of the contract were 
complete within the 93-day period to the extent of over 90% physical 
completion; however, to date the contractor has been unable to clean 
all inlets and smaller drains free of silt and sand sufficiently to 
be acceptable and secure a final release on this contract. 

Chief causes of the over-run in the construction period are: 

1. Continuous and continual maintenance of the storm sewers due 
to top soil erosion carrying silt and sand through the inlets to the 
storm sewers. 

2. The relocation of the BEMI building from the original site 
in the plot plan requiring redesign of additional storm sewers 
(known as No. 6) in this area. The redesign was made after sewer 
construction had started. 

Changes. Major changes covered by change order in the original con-
tract for the underdrainage system of the north drainage area are: 

1. Relocation of the BEMI building described above. 

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

3. The building of headwalls at the end of storm sewer lines in 
the south drainage system, which were added as a Supplemental Agree- 
ment to this contract, dated February 8, 1943, and scheduled for 
completion on February 19, 1943. 

Contractors's Organization. The Birmingham Contracting Company oper-
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 employed 
by this company-. 
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Open Drainage (Eesting_Ditch) Contract W5.59en -6314 
Open Drainage (North Drainagel-Contract W559eng-6316  
Ralph Myers Construction Company, Salem, Indiana  

Workmanship and Progress. The contractor on the above open ditch 
earthwork had an expeITEced organization and excellent earth hand-
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 good, 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 constructing the 
temporary ditches. Work in the outlet ditches was postponed until 
the temporary ditches were completed and the existing airport aban-
doned. 

All open ditch work was done true to line and grade; slopes 
were fine trimmed in a 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 the 
low resistant characteristics of the loose silty soil to erosion. 

As part of the open ditch work in the north drainage area, the 
six reinforced concrete arch-type bridges were constructed by K. M. 
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 aban-
doned as a temporary flying field. Workmanship on all bridges was 
excellent. The contractor had excellent skilled workmen, adequate 
equipment and cooperated at all times. 

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

Bridge Work (off Reservation) - Contract 059eng-6744  
R. R. Dawson, Bloomfield, Kentucky 

The work under this contract included the construction of four 
new bridges and the underpinning of one existing bridge along the 
enlarged and improved section of Fasting Ditch, south of the Base 
Field. The work was awarded on. February 8th and scheduled for cm.. 
pletion February 19, 1943. As of February 28th, this contract was 
35j= completed. 

The underpinning work consists of extending concrete curtain 
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 Government-furnished. In general 
these bridges have a center span of 24 feet and with two app7aoaoh 
spans, making a total length if approximately 48 feet. 



Progress has been exceedingly slow quo 	inelement weather and 
high water; in faot, a longer period for this work under Winter condi-
.tiore would have been in order, particularly for this contractor, who 
operates just a small organization with a limited amount of construe. 
tion equipment available. 

Comnents and Remarks. A few comments are given herein relative to the 
more important construction problems and difficulties encountered in 
the drainage work described in the above contracts, together with 
some suggestions which may be helpful in the maintenance of the sys-
tems and in similar construction work in the future. 

It was impossible to secure suitable coarse materials as filter 
media for backfilling around the pipe to meet the specifications. 
Either crushed 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 crushed stone from the local quarries. The 
available co-called pit-run gravel could be obtained from pits along 
the East Pork of the White River, but it was little better than sand 
and not coarse enough to meet the specifications. 

When crushed stone was needed as a coarse aggregate for concrete 
in the pavements, concrete box sewers, apron trenches, and for the 
base and surface of road construction in the building area, it was 
not possible to get crushed stone as a filter media for backfilling 
around pipe, much less to get any material delivered in the field. 
Hence, it was necessary to delete all special backfill material from 
the construction after November 30, 1942. 

Anticipating the overall requirements in the matter of sand, 
gravel and crushed limestone for the project as a whole with respect 
to available output of local pits and quarries, may have permitted 
considerable advance stock piling or even advance deliveries to the 
site. The problem of allocating the material among the contractors, 
in accordance with their needs and progress, and also finding sub-
stitute materials in advance of construction to avoid the demand 
exceeding the supply without retarding construction progress was 
difficu it. 

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 erosion. Consequently, inlets 
and newly constructed small underdrainage lines were partially filled 
with silt and sandy and no doubt will continue to do so until the 
ground surface is provided with a mat of vegetation, grass, eta., to 
prevent surface erosion. 

It is .recoeaended that seeding operations be made a part of 
grading work,. even if excavating -  sewer trenches and other erni.r 
wo:k were to destroy some of the secded.areas, Apparently, the 
only practical solution to prevent soil erosion and 	entering 
inlets and sewers after construction 3.s to seed a".1 graded areas 
immediately after grading with a type of grass or grz,vrel. w:ii.011 



provide a root mat to hold the newly graded surfaces. It will also 
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 concrete units chiefly the precast grates for the apron tren-
ches, due to the irregularities in the dimensions of the precast pre-
ducts. These bars were cast in wooden forms at the site, under not 
too favorable conditions, and products true to dimensions and of uni-
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 concrete 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 additional study 
and observations. It is recommended that several gaging and obser-
vation stations be set up along Kasting Ditch to compile data for 
design of extensions to the open drainage system. 
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SECTION 8. 

RAILROAD - BASE FIELD 

DESCRIPTION 

General - The railroad system for the Base Field 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 Frank 
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 preliminary 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. 

A set of record plans of the railroad connections showing lo-
cation, elevations and pertinent details is designated as Record 
Drawings No. STES-AE-1RR to 7RR, dated 12-14-42, and has been 
officially filed with the Post Engineer in accordance with the 
transfer of the improvement in O.C.E. Form 290B. 

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

Main Track 	  7,423.0 feet 
Switch No. 1 	  2,618.0 feet 
Switch No. 2 	  1,011.7 feet 

	

Switch No. 3     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, 
etc., 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 Pennsylvania 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 a 
No. 10 turnout was installed 340 feet south of Idle Post 1-60, 
and ran to their west right-of-way line from which point the track 
was constructed by contract. 

From this connection the track takes off at a 10 degree curve to 
the right and extends southwestwardly to the west line of Walnut 
Street extended a distance of 3,624 feet. A 50-foot width right-
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 33 feet from the southerly line of said right-of-way. Poles 
for the electric power feeder line are in the center of the southerly 
10 feet of the right-of—way. West from 1:alnut 'Street the track con-
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 herein according to the construction 
stations. 

The construction work consisted of clearing, draining, grading, 
road bed, spacing ties thereon, laying lining and spiking rails 
and switches, spreading ballast, and raising the grade and aligning 
of traek. 

The clearing comprised clearing the ground of grass, weeds 
and cornstalks in advance of the road bed construction. The track 
was constructed on the subgrade so that the crushed stone ballast 
could be delivered on cars and dumped on the subgrade. The track 
was brought to grade in lifts and the ballast spread and compacted 
thereunder and along the track. 

laiterials 

Ties - The ties were furnished and trucked here by Floyd Stark of 
fedora,  Indiana, from whom 9,000 untreated ties were ordered. Of this 
number 6,935 were used in the tracks and 976 were piled along the 
tracks near .:alnut Street. The ties were of a very poor grade and 
did not meet the specifications. They were cut from native timber 
into sizes 6"x6", 6"x7", 6"x8", 7"x3" and 7"x9". So numerous wore 
the miscellaneous defects that at one time before final delivery the 
entire lot was rejected. Later their use was permitted because of 
the difficulty in obtaining a better grade of ties. ;;.ore than 1,000 
were finally rejected, and all rejected ties were purchased by Frank 
S. Tillman and used in his extension to Track Ho. 3 leading to his 
concrete 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 ties were shipped 
from a war plant project at Terre Haute, Indiana. 

Culverts - Culverts were constructed of creosoted oak timber sawed 
to dimensions, and these provided 304 lineal feet of 12-in. by 16-in. 
box culverts. 
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Rails, Turnouts 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 project. 
&witches 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 
76173tring list of materials which were allocated for the project, 
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, 
114 3/4" bolts and nuts, 2,400 lineal feet of 604 rail (80 pcs. 30 feet 
long), and 82 pairs of couplings for 	rail. 

CONSTRUCTION DATA 

Contract No. 
Contractor 	 

   

W559eng -6238 

   

  

Acme Railroad Construction Company, 
Cleveland, Ohio 

  

Pertinent Dates 	 1942 

Office V;ork Started 	  Or 	 June 1. 
Plans and specifications completed 	  -June 15 
Bids opened and contract awarded 	 June 27 
Receipt of notice to proceed 	 July 1 
Completion Date, First Priority 	 August 15 
Subgrade began 	 August 15 
First rail arrived, 2000 lin.ft. with bolts, couplings, 

plates, etc., unloaded by Penn. R.R. Co. 
Construction began 
First rails laid & spiked (250') 	 
Use of ties, authorized 	  
Two cars 60 lb. rails & couplings arrived 
Track laying resumed 	  
Completion Date, Second Priority 	 
Actual Completion - 47 days late 	 
Transfer to Area Engineer 	  

Construction Projress - The chief delay in the construction of the 
railroad 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, namely, 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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	August 17 
	August 25 
September 10 
September 15 
September 17 
September 25 
September 29 
November 16 
November 16 



Priority, September 29, 3942. 

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 railroad 
by the end of the second Priority, or 47 calendar days ahead of the 
scheduled completion date. 

The delay in delivery of the allocated materials for the rail-
road 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 
concrete 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 tho 
contractor for he had a good organization and ample equipment, and 
during the period materials were available for his work, the progress 
was good. 

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- 

Lin. Ft. 
;.lain Line 	 100# 

Lin. Ft. 
85# 

Lin. Ft. Lin. Ft. 

0 4 00 2.C. 10°  Curve 
0 	28 	to 	9 + 05 	 877 
0 .1- 42 	to 	8 + 87 	 845 
9 4 05 	to 	9 4 38 33 • 
8+87 	to 	9120 33 
9 + 38 	to 38 4 66 2,928 
9420 	to 38 4 71 2,951 
38 4 66 	to 38 4 74.7 8.7 
38 4 71 	to 38 + 74.7 3.7 
38 4 74.7 to 39 + 50 - Turnout 
39 + 50 	to 39 + 62 12.0 
39 + 50 	to 39 4 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 + 63.9 to 49 + 40 - Turnout 
49 4 40 	to 53 + 31 391.0 ' 
49 4 40 	to 53 f 31 391.0 
53 4 31 	to 54 4 06 - Turnout 
54 4 06 	to 54 4 29.3 23.3 
54 4 06 	to 54 + 48.5 42.5 
54 4 29.3 to 74 + 23 1,993.7 
54 4 48.5 to 74 4 23 1,974.5 
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For Switch No. 

	

0 + 00 	Heel cf Frog 

	

+ 00 	to 0 + 16.5 

	

0+00 	to 0 4. 27 
0 + 16.5 to 25 + 20 
0 1. 27.0 to 25 * 20  

Lin. Ft, Lin, Ft. Lin. Ft. Lin. Ft. 
100+ 	85,4 	754. 	sc# 

16.5 
27 

2,503.5 
2,493.0 

For Switch No. 3 

0 T 00 	Heel of frog 
0 + 00 	to 	2 + 43.4 243.5 
0 + 00 	to 	2 + 30.5 230,5 
2 * 43.5 to 11 4 41.5 898 
2 + 30.5 to 11 + 56.5 926 

For Oil Station Track 

End of Frog to P. O. 22.0 
P.C.-to P.T. 733.0 
P.T. to End of 754 19 
End of 754 to end of track 1,094 

1.722 	66 2,754.5 18,986.7 

The Acme Railroad Construction Company is an organization with 
quafiffed men and equipment to handle several contracts at one time, 
and can furnish ample equipment and do railroad work efficiently. 
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SECTION S. 

ROADS - BASE FIELD 

DESCRIPTION 

General •- The Base Field is served by a gridiron of improved primary 
sale., 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 Lov.isville District Office, with revisions in design to meet 
changes in and additions to the plot plan, and with modifications 
in construction to meet the field conditions encountered. 

system comprises 6.15 miles of primary streets; 5.74 miles,  
of secondary streets and roadways; 65,000 square yards of service 
drives and parking areas; some twenty-four miles of roadway ditches; 
and 63 road culverts. The completion of this improvement 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 
51 in. in size and all other work incidental thereto. 

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

The improved surface of all roadways, drives, and parking 
areas is a traffic compacted, crushed limestone base course placed 
on a prepared natural earth subgrade, with special construction 
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-
1RPR to 13 RFR inclusive, dated February 15, 16, 17, 1943. 

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

The gradients 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 percent 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 soil. 
Shoulder slopes are 3/4 in. per foot of width. 
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The base course for all roadways, drives and parking areas is 
six inches in thickness except in a few cases where the thickness 
is 9 inches and 12 inches. The primary roads are twenty-two feet 
wide with three-inch crown; the secondary roads are eighteen feet 
wide with two and one-half inch crown, and the service drives ten 
feet wide with two-inch crowns. French drains of crushed stone were 
placed at low points in gradients. 

Draina eFeatures - Only the portion of the building area south of 
E. venue is provided with underdrains. ';',Mere underdrains were 
available, inlets to them were provided in road ditches. 'There under-
drains were not provided, the surface drainage was carried in side 
ditches to the large open drainage ditches. Culverts were provided 
where necessary. In the area served by underdrains few culverts were 
required. 

CONSTRUCTION DATA 

General - The prime contraotor placed the crushed stone base courses 
and culverts and the subcontractor did all earth excavation and earth-
work finishing operations. 

The pertinent data and dates covering this section of the work 
are: 

  

Division No.: 
Designation: 
Contract No.: 

      

B-6 
Construction of Roads 
W559eng-6357 

        

        

        

  

Prime Contractor: 
Name 	 
Address 	 

   

    

Ralph Myers Construction Company 
Salem, Indiana 

    

    

  

Sub-contractor: 
Name 
Address 	 

    

Triangle Construction Company 
Kankakee, Illinois 

      

Dates 

    

          

Office work started 
Preliminary report filed 
Report reviewed and returned - - - 
Plans and specifications completed-
Letter of award issued 
Receipt of notice to proceed 
Construction started 	 
Original sehediadd complotibn - -
Actual construction completed - - 
Transfer to Area Engineer 	 

June 1, 1942 
June 15, 1942 
Juno 17, 1942 
July 12; 1942 
August 1, 1942 
August 1, 1942 
AuguSt 22,1942 
November 14, 1942 
February 22, 1943 
February 26, 1943 

Materials -.The crushed stone was furnished from the Paul Frank Quarry 
at North Vernon, Indiana and delivered to the subgrade by truck. It 
was of good quality, tough and hard and had good binding qualities. 
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In general three different sizes were used. First layer on 
4,ne subgrade was 3 inches of stone passing a 2" screen and retained 
on a le" screen. Second layer was 3 inches of stone passing a 1" 
screen and retained on a 	screen. Third layer was 1 inch to 2 
inches of stone screenings passing a i;" screen and graded to dust. 
The second and third courses were the same throughout but the 
gradation for the first course was modified at times to expedite 
deliveries of stone from the same quarry to the paving contractor. 

Culverts - The culverts were built of good quality reinforced con-
crete culvert  pipe manufactured by the United States Concrete Pipe 
Co., in accordance with the specifications of the Arerican Society 
of Testing Materials. Serial Designation ASTM-C-76-41. 

Workmanship.- The workmanship throughout was very satisfactory. The 
grading operations by the subcontractor were particularly well done 
and true to design grade and cross-section. The work by the prime 
contractor in placing, leveling, compacting, and smoothing the crushed 
stone courses was likewise well done. Culverts were set true to 
line and grade and well bedded. 

Subgrade - Subgrades were composed generally of sandy soil which 
contained enough clay binder to compact well. They were accuratol:,  
shaped, well compacted, dense and hard. There were a few exceptions 
where soft and unstable material was found. In such cases the un-
stable material was removed and replaced with suitable natural 
soil. In several places unsuitable subgrade material was removed 
and additional thickness of stone used. 

The subgrades for the service drives were in general much loss 
satisfactory because such drives were placed during unfavorable 
winter conditions. In many such cases the subgrades were strengthened 
and the backfill over culverts was made by the addition of pit run 
gravel. 

Construction Progress - At times the progress was delayed by area 
grading operations not being completed, by construction operations 
in progress or not having been completed by contractors for under-
ground utilities; and by the necessity to construct service drives 
and parking areas after the completion of buildings. 

The placing of crushed stone was delayed and progress retarded 
by allocation of a large portion of the output of the Frank Stone 
Quarry to the pavement contractor in order to keep pavement construction 
at maximum production. 

By reason of these conditions and the unfavorable weather 
during the late Fall and Winter months the contract completion time 
was exceeded by one hundred days making the construction period about 
double the original contract period. 

Change Orders - There were no major change orders. The unit price 
contract permitted increase or decrease of contract items without 
change orders and no unusual conditions arose requiring major changes. 
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Zummarzbf Construction  Operations - The prime contrsc.;or's organ-
-MI10n for this, contract was necessarily very small but entirely 
adequate. General supervision was given by a Superintendent having 
onnrgo of several contracts on the area, and there was a superin-
tendent who gave his entire time to the management of this contract. 
Only a small labor force and a small amount of equipment 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 so 
maintained. 

The relationsbetween the prime contractor and subcontractors 
were entirely cooperative and congenial. Payments by the prime con-
trtztor to material producers, subcontractor and laborers were satis-
factory and prompt. Laborers of the subcontractor were well treated 
and promptly paid. All laborers seemed well satisfied with the con-
ditionc under which they worked. There were no labor shortages or 
labor disputes. 

In general the work was executed in a satisfactory manner as 
it progressed so that only minor corrections were necessary lacr. 
These were made promptly as requested. The contract was entirely 
completed in a satisfactory manner in accordance with the plans ancl 
specifications. 

Guarantees - There are no guarantees of materials or workmanship 
provided for in this contract. 

Gcmments It is important that this improvement be well maintained 
during the next few months. Having been placed adjacent to and over 
trenches for drainage structures, underdrains, sewers, water mains 
and other excavations which disturbed the density of the subgrade, 
=equal settlement of the surface should be expected. Being of traffic 
bound construction the crushed stone base is not yet fully stabilieed. 
Maintenance should consist of keeping the shoulders and ditches smooth 
and free from obstructions to drainage, by the addition of crushed 
stone of proper quality, size and gradation to tho surface and by 
:requently smoothing it. 

These maintenance operations should result in a base course of 
smooth even surface and maximum density to receive the bituminous' 
re:fade when spring or summer conditions are favorable. 

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

PAVEUENTS - EASE:FMB  

GENERAL 

The pavement of the flying field at the Base Field consists of 
a connected system of runways, taxiways and parking aprons so laid out 
as to enclose the warehouse and building areas on three sides and be 
readily accessible from them. (See Exhibit 3aC showing Roads & Pave-
ments). The pavements were constructed in accordance with the aperovad 
layout plan furnished by the Louisville District Office. 

The total pavement area is 828,577 square yards, an area equiv-
alent to approximately 175 acres of concrete slab or enough pave-
ment to build an eighteen-foot concrete highway 80 miles long. 
The quantity of raw materials required for the construction of this 
runway-taxiway-parking pavement Wel 165,000 tons of crushed stone 
and gravel, 92,000 tons of sand, 211,000 barrels of cement, 196,500 
lineal feet of expansion joints, 160,000 pounds of stool, and other 
incidental materials. The general location and the layout of the 
improvement are shown by Exhibit 3-C of Section 22 of this report. 

The pavement of all runways, taxiways and parking areas is a 
Portland Cement concrete pavement of a minimum thickness of six 
inches placed on a prepared natural earth subgrado. It is divided 
into strips and blocks by expansion joints. The details of the 
location, lengths, widths, elevations, gradieete, joints, etc. are 
shown on the Record Drawings identified as Plea No. STES-AE-2RFR, 
dated February 17, 1943 and Plan No. STES-A11-14RPR, dated February 15, 
1943. The new work was officially transferred to' the Post Engineer 
with O.C.E. Form No. 290B. 

Design - There are four runways each 150 ft. widie and 5,500 ft. 
long, one in eact,of the following directions:- North-South (N-S), 
Northwest-Southeast (NW-SE), East-West (E-;7),and Northeast-Southwest 
(NE-SW), by which each of the runways has been designate 	The taxi-
ways are 50 feet in width and have a total length of 11.813 feet. 
The parking apron has a width of 600 feet with an average length of 
5,855 feet, and has 3,288 tic-down anchors spaced throughout its 
length. A small apron is adjacent to the Base BoOpecring i. ain- 
tonenco and Inspection Building and has an area of 1t,530 square yards. 

The maximum gradient for taxiways and runways is 0.68%. Each 
taxiway and runway elopes from its longitudinal center line to the 
edges on a one percent grade. The principal apron slopes from each 
longitudinal edge (both edges) toward covered concrete box drains 
traversing 1,ts entire length and located fifty feet from its outer 
edge. The drains are connected to tho underground drainage system. 
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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 under-
ground drainage system described in. Section 7. 

CONSTkUCTION DATA 

The plans and specifications for the concrete pavements and sou.t17 
underdrainage system including the pavement underdrains were arranged 
in a single contract No. W559eng-6361 and awarded to a group of 
contractors, namely; 

Frank S. Tillman, LaCrosse, Wisconsin 
Drainage Contractors, Inc., Detroit, Michigan 
Dolan Construction Co., Detroit, Michigan 

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

Subcontractors who worked on concrete pavements under this con-
tract, are: 

DeSalvo Construction Co., Cincinnati, Ohio 
1[1. H. Ringwald & Sons Co., Chillicothe, Ohio 
ben N. Stilfield, Rock Island, Illinois 
Putnam & Greene, Ft. Wayne, Indiana, 

There were five construction plants set up for proportioning and 
mixing the concrete materials. Four of these plants were in the 
northeast portion of the area near the north end of the T.:1E-SW runway 
for which materials were received by both railroad and truck. The 
fifth plant was near the north end of the N-S portion of the apron 
to which materials were delivered by truck only. The plant set up 
by the prime contractor was a central mixing plant from which the 
mixed concrete was delivered in af!itator trucks to the pavement area 
being placed. The other four plants were proportioning plants from 
which dry batches of proportioned materials were delivered by truck 
to traveling concrete mixers operating at the pavement area being 
placed. At all plants materials were proportioned by weight. 

The pertinent dates covering construction period of this work 
are:- 

Division No. 
Designation: AF-2 - - Concrete Pavement 

AF-3 	- Concrete Pavement 
Hans and Specifications completed - - 41.0 

E5,1s opened at District Office - - 
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for Runways & Taxiways 
for Aprons 
- - At Louisville 
- Augunt 3, 194n 

AF -2 & AF -3 



Letter of A.vard Issued 	  August 3, 1942 
Receipt of notice to proceed 	  August 3, 1542 
Construction started (initial pavement) - September 21. 1942 
Original Scheduled Completion 	  November 15, 1942 
Actual Construction Completed 	  February 28, 1945 * 
Transfer to Area Engineer - 	  February 28, 1943 

*Except for work added by ohange order, minor replacements, and clean 
up. 

Division of Work - The prime contractor placed the E-W, the NE4W, 
and a portion of the NW-SE runways, the major portion of the taxiways 
and about 18% of the principal parking apron. He produced the con-
crete at the central mixing plant and hauled the mixed concrete to 
the subgrade in agitator trucks. 

The construction of the N-S and a portion of the BW-SE runways 
and portions of the taxiways were built by W. H. Ringwald & Sons 
Company as subcontractor. 

The pavement placed by the DeSalvo Co., Ben K. Stilfield and 
Putnam and Greene was entirely for the parking aprons. The entire 
area cf runways, taxiways and principal apron had been previously 
graded and consolidated to within one tenth foot of subgrade elevation. 
?he fine grading and consolidation necessary to bring the subgrade 
4--,0 true contour and compaction was done by the pavement contractors 
just prior to placing the pavement. 

The percentages of the pavement placed by the prime and sub. 
contractors are: 

Subcontractor - DeSalvo Construction Co. 
Subcontractor - W. H. Ringwald & Sons Co. 
Subcontractor - Ben K. Stilfield -
Subcontractor -- Putnam and Greene -  

43.3% 
20.6% 
16.7% 
11.5% 

• 7.9% 

Prime Contractor - Frank S. Tillman 

 

 

Yaterials - Raw materials for the concrete work came from the fol..,  
lowing sources:- 

CoarseLzpgates - Gravel from American Aggregates Corp., plants 
at Richmond and Indianapolis, Indiana, delivered by railroad. 

Crushed Stone - from Paul Frank Quarry at North Vernon, 
Indiana delivered by truck; from Radcliffe & Berry Quarry at 
Scottsburg, Ind. delivered by trunk; and from Louisville Cement Co., 
quarry at Speed, Ind. delivered by railroad. 

Fine  Aggegate - Sand from the American Aggregate Corporation 
from Indianapolis plants, delivered by rail; E. & T. Burnside Co., 
Tao. from Garden City plant near Columbus, delivered-by truck; Thew-, 
son from Cortland, Indiana, pit,delivered by truCke and Ahl.ert & 
Spray, Seymour, Indiana, pit, delivered by truek. 
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Cement - Portland cement was furnished in bulk and sacks from the 
following companies:- 

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, Indiana. 

High early-strength-cement in bulk and sacks was furnished by. 
Universal Atlas Cement Co., Buffington, Ind. 
Lehigh 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 Elgin, 
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 plant 
at Newark, N. J. 

Aggregates furnished by American Aggregates Corp. and part of 
those furnished by E. & T. Burnsides Co., Inc. were inspected and 
tested by Pittsburgh Testing Laboratory. Other materials were accepted 
on certificate of compliance or were inspected 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 construction. Frequent tests wore made throughout 
the construction period on representative samples of materials and 
eonerete taken during the construction of all pavements. Materials 
and concrete tests are discussed in Section 19 of this report. 

General Construction 

Procedure - The placing of pavement slab proceeded in general in the 
following manner:- One lane of pavement, 20-feet, 22-feet, or 25-feet 
in width, was placed along the center line of a 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 was 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 concrete and as a track to carry the 
heavy machinery used for preparing the subgrade, and for spreading and 
finishing the concrete of the adjacent slab to be laid. Thus the 
plleing of pavement proceeded continuously back and forth en .1ternate 
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sides of the pavement already placed. By reason of the long lengths 
of the lanes being laid they were generally well beyond the limits 
of strengths required before placing any loads thereon. In many 
cases the results of the beam tests were used as a guide in determin-
ing when proper strength had been attained. The minimum time was 
set at five days. 

Batch Plants 44 Equipment  

Tillman Plant - This plant, by far the largest of the paving batch 
plants, was located on a spur from railroad branch to the field, as 
were all paving batch plants except Ringwald and Sons Const. ,Co. 
The latter was located near the north end of the N-sS apron. 

At the start of paving operations on September 21, 1942, ter 
field railroad branch was not yet completed. Uaterials were trucked 
in to all batch plants, and cement was delivered in bags. Upon 
completion of the spur, bulk cement was used, and sand and gravel 
delivered to material bins by conveyor belt. 

Aggregate bins, cement bins and cement scales were furnished 
by Butler Bin Co., Waukesha, Wisconsin. The cement was conveyed to 
the cement bin by a screw conveyor. The aggregate conveyor was 235 
ft. long and 47 ft. high. The conveyor belt, made by the Atlas Con-
veyor Co. of Clintonville, Wisconsin 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 two 
water trucks in cold weather. The mixers produced a maximum capacity 
of 1280 cu. yds. per day over a 2-day period. 

Equipment on the grade - One 25 ft. "R-B" Power Fine-grader; mis-
cellaneous bull dozers, motor patrols, forms, etc; ten Ford and 
Chevrolet trucks equipped with Rex and Jaeger Agitation mixers, 
holding four cu. yds. of ready mixed concrete or three cu. yds. of 
transit mix. 

DeSalvo Plant 

Equi.f.ent at plant - One 125 bbl. Johnson Cement Bin; one Blaw-Knox 
san• opper and scales; one Butler Stone bin and scales; one Northwest 
5/8 cu. yd. crane; bull dozer; etc. 

.quipment on the grade - One Rex 27E Paver and later, one dual-drum 
5'1E Paver; two batch Dodge and Chevrolet trucks; one Adams Motor 
Patrol; one finishing machine; etc. 

Ringwald and Sons Plant  

Evament at the plant - Blaw-Knox.Dry Batch Plant with 50 ton stone 
and 30 ton sand compartments with Blaw-Knox Scales; one 	cubic 
yard Koehrign bull dozer; one P & H Truck crane on Mack Truck with 
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1/2 yard bucket; etc. 

Equipment on the Grade - One 27E Multi-Foote Paver; one 25 foot Jaeger-
Lakewood finisher; one 25 foot Cleveland Form Grader; one 25 foot 
Carr Subgrader; one 25 foot Heltzel Fleroplane; ten Ford and three 
Chevrolet batch dump trucks. 

Stilfield Plant 

at the plant - One 60 ton Erie aggremeter; one Lorain Crane; 
bull dozer; etc. 

Equipment on the grade - Two 27E Rex mixers; one 20 foot Jaeger Lake-
wood finishing machine; one Flexplane; one subgrading machine; tank 
trucks; motor patrol, etc. 

Putnam & Greene Equipment 

uipnent at the plant - One 300 bbl. Blaw-Knox Cement Plant; one 60 
n, two compartment steel Blaw-Knox bin and scales; one 	yard 

Northwest Crane; one bull dozer; one 3/4 yard Koehring Crane; etc. 

Equipment on the grade - One 34E Ialti-feete Paver; one 22 foot "R-D" 
Power Fine grader; one 22 foot Blaw-Knox finishing machine; one Cleft 
Plane joint installer; one dual drive 12 foot motor patrol; tank 
trucks; etc; eight two-batch Ford dump trucks equipped with Hercules 
cement batch boxes. 

71orkmanship  - The natural soils for subgraders were in general good, 
being 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 about November let. Later, after heavy 
rains and the alternate freezing and thawing weather set in, it was 
impossible to prepare and keep a satisfactory subgrade composed of 
natural earth materials. During the remaining construction period 
all unsatisfactory soft, yielding and frozen subgrade materials were 
removed and replaced with bank run sand and gravel compacted as tho-
roughly as possible with heavy caterpillar tread equipment. 

Pavement was placed true to lines and grades and well finished 
up to the time unsatisfactory subgrade materials were encountered after 
which time 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 necessary to cover with 
paper and straw for protection of the concrete against freezing. Con-
siderable marred surface resulted during the period in which paper 
and straw were used for protection. 
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Cons=truction progress - There was a delay in getting initial pave-
ment operations started because the railroad spur leading into the 
area was not completed on schedule. Thereafter the construction 
progress was controlled largely by the availability of aggregates, 
the supply of skilled and common laborers and suitable weather con-
ditions. 

There were at all times enough laborers to keep paving eperations 
going when other conditions permitted but much of the time during 
the construction period the progress would have boon bettor if all 
laborers desired had been available at the time of operations. 

The effeet of unsuitable weather for pavement construct on had 
the most marked effect on the progress of construction and upon the 
date of completion. After several factors, principally the lack of 
railroad facilities to deliver raw materials, had brought pavement 
operations into the winter months, tee alternate wet and freezing 
weather conditions frequently prevented any progress for days at a 
time. , Temperatures had to rise above 26 to 28°  F. and subgrades 
previously prepared required remaking so that the concrete trans-
porting and placing operation could again be resumed. 

The total result of all delays was to prolong the construction 
period an additional one hundred calendar days. The original con-
struction schedule was set up for seventy days, and with the 100 
days over-run, the actual period was 170 days ending February 26, 1943. 

Change Orders - The major changes were as follows: 

1. A change in material quantities covered by change order due to 
redesign of pavement, after the award of the contract in which the 
average thickness of the concrete pavement and length of expansion 
joints were increased; and the quantity of stool reinforcing bars was 
reduced. 

2. The addition er standard cement and high early strength cement 
to give higher early strength in the concrete slab to eeeedite con-
struction in cold weather. 

3. The removal of unsatisfactory subgrado material Ind replacement 
with pit run sand and gravel. 

4. Additional apron and taxiway pavements at hangars and at the 
13E11I building. 

Smmary of Construction Operations - The organization of the prie 
contractor has been described under contract 7j559eng-6361 in Suction 7, 
"Drainage". The general management of the entire contract of which 
the pavement construction was a part, was vested in a manager who had 
general supervision over the distribution of work, the purchase and 
distribution of the materials and the distribution of the payments. 
Most of the materials mere purchased by the prime contractor and 



and distributed to the contractor and subcontractors using them. 
Cement was an exception being purchased and deliveries managed by 
each organization independently. In general the supervisory manage-
ment of all organizations was satisfactory. Each followed the plans 
and specifications willingly and functioned efficiently and satis-
factorily. 

The relations between prime contractors, management and sub-
contractors were congenial and cooperative. Payments to subcontractors 
material nroducers and laborers were satisfactory and prompt. 
Laborers were well treated and promptly paid. Laborers seemed well 
satisfied with conditions under which they worked. There were no 
labor disputes. 

The pavement Ark covered by this contract is completed in a 
satisfactory manner in accordance with the plans and specifications 
except there remains a small amount of pavement added by change order, 
minor replacements and clean up. 

Guaranty 

By the terms of the contract, materials and workmanship are 
guaranteed for a period of ono year after completion and acceptance 
of the work. This guaranty is covered also by the performance bond 
which remains in force and effect for the same period of time. Written 
notice to the contractor as to defective work and materials is required. 

C osments 

The contractors and subcontractors for this improvement had 
good up-to-date equipment of proper design, most of which was of the 
latest and most efficient models. This taken together with efficient 
management organization places them in an advantageous position to 
carry on additional work of this nature. 
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SECII017, 11. 

WATER SUPPLY, DISTRIBUTICT SYSTLI  

MOP REEOVAL  PLANT 

Jeneral 

The water supply system of the Advanced Twin -Engine School com-
prises tubular wells, deep well pemping equipment, well pump houses, 
well pump discharge lines, concrete surface storage reservoir, iron 
removal plant, high service pumping station, chlorination equipment, 
water distribution mains, fire hydrants, valves, service lines and 
appurtenances (See Ifthibit 3-D). 

The water is pumped from the wells by deep well turbine units 
through low pressure lines directly to the farro-filter unit for 
removing the iron content only, and thence flews into the surface 
storage reservoir. The high servicevmmlae_uatts draw water 
through independent suction lajoatia„Abluaservoir and discharge it 
into the water distribution system at apprelaimately011A,_presArA, 
Provision for by-passing the ferro-filter and also the storage 
reservoir have been made so that the raw well water can be dis-
charged directly into the reservoir and into the common suction of 
the high service pumping units. The water is normally sterilized 
by chlorine as it leaves the filter before entering the surface 
reservoir. later can also be chlorinated when discharging directly 
into the reservoir and at the main into the suction line of the 
high service pumps. The electric high service units can be operated 
either manually or automatically. niter is metered- before discharging 
it into the distribution system. 

The water supply system has ample capacity for domestic and 
fire fighting requirements and for reasonable future expansion. A 
set of record plans of the entire water supply system as described 
above, shearing locations, sizes, elevations, ties, details and all 
other pertinent data has been placed on file and is desinnated as 
Record Drawings Viater Supply and Distribution System, STNS-AE-1M to 
WES...AE-21NR, dated December 10th, 1942, and Record Drawings STES-
AE-22VIR to 24M dated February 20th, 1943, for the iron removal 
plant. 

The water supply and distribution syetem have been designed and 
constructed in general conformity with the preliminary report on 
"Water :ilapnly for Advanced Twin :engine School", Seymour, Indiana, by 
Warren & Van Praag, Inc., Architect-Engineer, and trenemitted to the 
Area Engineer under date of June 20th, 1942. Duo consideration was 
given during construction to certain recommendations and suggestions 
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embodied in a letter from the Division Engineer, dated July 31st 
1942. 

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 31st, 1942 and is in accordance with instructions 
from the District Office in a memorandum dated October 21st, 1942. 

Preliminary Investigation  

a. Sources of Supply  

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

1. Water from the Seymour Water Company, which furnished filtered 
river water to the City of Seymour. 

2. Water from the East Fork of the White River. 
3. Water from wells in glacial deposits. 

The estimated costs of providing a suitable and adequate 
supply of water from the above sources indicated that a water supply 
from wells in glacial deposits located within and adjacent to the 
project 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, Indiana" by "Warren & Van Praag, Inc. transmitted to 
the Area Engineer under date of.  June 20th, 1942. 

b. Electrical Earth Resistivity Survey 

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

Summary results of the resistivity survey indicate that 
the probable water bearing formations lie in the north central 
portion of the project site and in the area north and west of the 
project site. Future development of additional supply is possible 
in the area as indicated by the resistivity survey, and tent wells 
should be drilled to verity the presence of water bearing strata before 
undertaking construction of additional permanent wells, 

c. Ceeality of water 

The -sanitary quality of water obtained in the test drilling 
was good, but contained a total hardness of approximately 300 p.p.m. 
as calcium carbonate and an iron content of 7 to 12 p.p.m, It was 
further determined that the iron content of the water could be 
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economically reduced by proper treatment. Offioe studies and pre-
liminary plans on the softening of the water (removal of temporary 
hardness) were prepared, recommendations made, and placed on file 
with the District Office. 

Final Design Data 

a. Population served 	  
(Authorized Resident Personnel of 4132 
with 50% increase) 

b. Domestic consumption (70 gal. per capita) 
Daily consumption (301 g.p.m.) 	 
Minimum rate of flow (151 g.p.m.) 	 
Maximum rate of flow (753 g.p.m.) 	 

0. Fire Flow (rate) 	  
(for 2 hours) 

d, Source of Supply (wells) 
Operating capacity,(16 hour day)(2 wells) - 450 g.p.m. 
Staedby capacity (16 hour day) (1 well) - 250 g.p.m. 
Total capacity 4 wells 	  700 g.p.m. 

e, Storage Capacity 	  200,000 gallons 
(Based on 12 hours domestic requirements) 

Pumping Capacity (High Lift Pumps) 
Domestic rates (3 units) 	  800 g.p.ee 
Fire rates (2 units) 	  1000 gepale 

Total 	  1800 g.p.m. 
Residual Iron Content 

Treated Water (Fe ) 	 
Capacity of iron removal pleat 

6our00 of Supply 

a. .The water supply for .  the project is furnished by three 
tubular Wells, each designed for 'a yield of 250 gallons per minute. 
Each well ie\ approximately 80 feet deep equipped with 11 inch 
outside diameter 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 top of the screens. 

b. Pumping sts show each well to be capable of supplying 300 
gallons per mince without excessive drawdowm. The observed 
static water levels in the wells was approximately 9 feet below the 
ground surface. 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 capacity of 
these wens of 15. For reference to detailed leg; of these wells, 
well construction and charts of the official 48 hasmar pumping tests, 
see drawings /los. ATES-AE-6271 to 64W inclusive, dated 10-30-42 which 
have been placed on file. 

6198 
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C, Mineral analyses of the water were made from samples taken 
during the official pumping tests. Copies of the mineral analysis 
are given herein:- 

Mineral Analysis of Water from Well No. 1 (Post Bldg. Nov  367) 

Turbidity 
Color 
Iron 
Dissolved CO2  

Water as reoeived 	Filter Water  

.p.p.m. 

	

120 	 0 

	

30 	 4 
9.0 p.p.m. 	0.1 

35.0 p.p.m. 
Reaction 7.1 pH 

ANALYSIS OF WATER AS RECEIVED 

Mineral Oxides 
per million 

in Parts Hypothetical Combinations 
Grains per Gallon 

in 

Silica 16.0 Silica 1.050 
Alumina 4.8 Oxide of Iron & Alumina 1.026 
Ferric Oxide 12.8 Calcium Carbonate 12.450 
Calcium Oxide 119.6 Magnesium Carbonate 4.648 
Magnesium Oxide 38.1 Sodium Carbonate 2.134 
Sodium Oxide 22.8 Sodium Sulphate 0.076 
Combined CO2 150.7 Sodium Chloride 0.064 
Chlorine, ion 0.7 
Sulphur Trioxide 0.7 Total dissolved solids in 

grains per gallon 21.448 
Half bound CO2  150.7 Total hardness, calculated 

to calcium carbonate 	17.885 

Note that all of the hardness is temporary hardness and this water 
can be softened to approximately 1 sr. gal, by merely heating the 
water 200°  to 210°  F. 

Mineral Analysis of Water from  Well 	2 (Post Bldg. No.  300) 

Findings in Farts per Million Hypothetical Combinations in 
Grains per Gallon 

Sediment 
Silica 2.0 Silica 0.117 

7.0 Ferric Oxide 0.583 
L.1u:Ana 3.5 Alumina 0.204 
Calcium Oxide 3.0 Calcium Carbonate 0.314 
Magnesium Oxide 1.0 Magnesium Carbonate C.122 
Carbon Dioxide 3.5 Total Sediment 1.338 
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CLEAR WATER (Filtered)  

Turbidity 0.0 Silica 1.028 
Color 0.0 Alumina 0.117 
Reaction 7.1 pH Ferric Oxide 0.023 
Iron 0.25 Calcium Carbonate 11.103 
Dissolved Oxygen 1.2 Magnesium Carbonate 4.129 
Silica 17.6 Sodium Sulphate 0.142 
Alumina 2.0 
Calcium Oxide 106.6 Total dissolved solids 18.672 
liagnesium Oxide 33.8 Total hardness, calculated 
Sodium Oxide 4.2 to Calcium Carbonate 16.020 
Combined CO2  120.8 
Chlorine, ion 3.4 
Sulphur trioxide 1.4 Half bound CO2 120.8 

The Half Bound Carbon Dioxide converts all carbonates into 
bicarbonates thus holding the insoluable carbonates of calcium and 
magnesium in solution. 

Lineral Analysis of Water from No. 	3 (Post Dldg. No. 299) 

Findings in parts per million Hypothetical combinations 
Qrains per gallon 

in 

Sediment 
Silica 7.1 Silica 0.426 
Iron 12.0 Ferric Oxide 0.980 
Alumina 3.7 Alumina 0.215 
Calcium Oxide 4.7 Calcium Carbonate 0.489 
Magnesium Oxide 1.2 Magnesium Carbonate 0.019 
Carbon Dioxide 3.69 

Total Sediment 2.129 

CLEAR WATER (filtered) 

Turbidity 
Color 
Reaction 

0.0 
0.0 
6.8 pH 

Silica 
Alumina 
Ferric Oxide 

1.096 
0.099 
0.051 

Iron 0.5 Calcium Carbonate 11.313 
Dissolved Oxygen 3.4 Lagnesium Carbonate 4.012 
Dissolved CO2  35.0 Sodium Carbonate 2.997 
Silica 18.8 Sodium Chloride 1.428 
Alumina 1.7 Sodium Sulphate 0.140 
Calcium Oxide 108.8 
Magnesium Oxide 32.9 Total dissolved solids 21.126 
Sodium Oxide 44.0 Total Hardness, calculated 

to Calcium Carbonate 16.282 
Combined CO2  142.5 
Chlorine, 	ion 14.7 
Sulphur Trioxide 1.3 Half bound CO2 142.5 ppm 

The half bound carbon dioxide converts all carbonates into bi-
carbonates thus holding the insoluble carbonates of Calcium and 
Magnesium in solution. 
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Deep Well Pumping Units (/ 

Each well is equipped with a deep well turbine type havina 60 
feet of 6-inch column pipe, in 10-foot lengths with malleable flanges, 
and le diameter shaft tubing with 1* diameter shafts. Oil lubri-
cated bowls are 4 stage with bronze impellers and drain ports. Ten 
feet of 6-inoh suction. pipe was installed below the bowls with a 
galvanized strainer at the lower end. Sixty-five feet of 1/0 
black arought iron air pipe was installed in each well, the lower 
end of which is at the elevation of the bottom of the bowls of the 
pump. 

Each turbine pump is driven by a vertical electric mo-Cns of 10 
h.p. Well pump No. 2 and well pump no. 3 have in addition to the 
electric motor, 18 h.p. gasoline engine stand-by power units for 
use when the electric power supply is not available. The gasoline 
engines drive the pumps through flexible shafts and right angle 
goer drives 

sch moll pump is furnished with altitude gauge, solenoid oiler, 
presaUre gauge on discharge, `ate valve, check valve, water meter, 
and is connected to the coomion cast iron low pressure main. The 
electric motors on the well pumps can be started and stopped by 
remote push button controls located in the high service pump house. 
Each well pomp unit is housed in a suitable and substantial frame 
well building. 

Water Treatment 

The iron content of the water is reduced by means of a ferro 
filter typo with mechanical equipment. Water from the well supply 
is mechanically sprayed on a bed of anthrafilt and the iron thus 
oxidized as ferric-hydroxide is filtered cut in the anthrafilt media. 
Wash water for the filter is provided by using two of• the high service 
pumps. Forced ventilation of the filter is provided to reduce 
carbon dioxide present in the raw well water supply. From the filter 
unit tiro water discharges into the storage reservoir. The water 
is also stabilized by the *Calgon* treatment method of feeding 
sodium hexamotaphosphate to the water as it loaves the high service 
pump station. 

Iron Removal Plant 

The ferro-filter installation consists of a wooden tank, l03-
feet in internal diameter by 14 feet in height, in which an under-
drain system of cast iron free veres is placed. This syttem is 
covered with 12 inches of graded gravel, from 2* to 1A* in size 
over which is placed cm eight-foot depth of anthracite filtering 
media. nbovo the filter bed is the cast iron distributor for soray-
ing of the raw well water. An exhaust blower drams its suction from 
the bottom of the filter bed, and discharges to atmosphere. accessary 
piping, valves and aepurtenances are provided to permit proper and 
flexible operation of the unit. The entire unit rests on wood tears 
and posts supported from the bottom of the reservoir, and is housed 
in a frame building. 
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Water storage  Reservoir 

A circular reinforced concrete reservoir of 200,000 gallons 
capacity was constructed to provide surface storage. This reser-
voir is covered with a wooden roof and composition roofing. 

Hieh Service Pump Units  

High pressure water service to the water distribution system is 
furnished by horizontal, single stage, centrifugal pumping units of 
the following oapacities: 

2 units (No. 1 & No. 5) 
1 unit (No. 3) 
2 units (No. 2 & No. 4)  

500 g.pem.,_with gasoline engine(41 HP) 
400 g.p.i. with motor drive (20 HP) 
200 g.p.m. with motor drives (15 HP) 

The three electric motor driven pumping units are controlled 
by an automatic pressure control set to maintain a pressure in the 
watermain of 50 to 60 pounds per square inch. Manual control is 
provided in addition on all pumping units. Each pump is independently 
valved, and can be operated independently or simultaneously with 
any one or more of the other units. 

Chlorinator Equipment 

Two automatic chlorinators are installed in the high service 
pump house. Each chlorinator has a feed capacity of 40 pounds of 
chlorine per 24 hours. Chlorine can be applied to the raw well 
water and also the filter plant effluent. 

Master Flow Meter 

A flow meter of the venturi tube type having a maximum capacity 
of 2.2 E.G.D. was installed in the high service pump discharge main 
to indicator record and totalize the amount of water pumped into the 
distribution system. 

Water Distribution System  

The water distribution system is of the gridiron pattern and 
consists of the following major items: 

10.4 miles of 10 inch to 4 inch cast iron pipe ,  
3.3 miles of 3 inch to 1 inch wrought iron service pipes 

41.3 tons of specials and fittings 
85 valves in cast iron water mains 
147 valves in wrought iron service connections 
107 fire hydrants 

All water mains have a minimum cover of 3.5 feet. Fire 
have been placed to provide adequate fire protection service 
out the built-up area; valves are located through the system 
flexibility in operation and making of repairs and additions 
system with the minimum of 	to the service. 
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CONSTRUCTION DATA 

General - The plans and specifications for the construction of tha 
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. W559eng-6280 
Contractor - Layne Northern Co., Mishawaka, Indiana 

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

Iron Removal Plant -Contract No. W559eng-6162 
Contractor - Birmingham Contracting Co., Birmingham, MC 

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

Permanent Fells - Contract No. W559eng-6280 - Layne Northern Compaxij 

Materials  used for the three permanent wells have been described under 
the source of supply. 

Equipment installed under this contract: 

Well No. 1 (Post Bld5. No. 387)  

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

Pump 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. 
H.P. 10 	Serial No. 279225 
Volts 220/440 	Amps. 27/17.5 
Type C.F.U. 	R.P.L. 1800 

Pumplio. 12178 - Layne-Bowler, Inc., Memphis, Tennessee 
Marshalltown 6" Combination Pressure and Altitude Gauge 

N-, 	Meter Sparling Co., Los Angeles, California - Main Line 
Meter No. 10454 

AV  ht Angle Drive No. J6586 - 
Gasoline Engine - Novo Engine 
No. C.W. 133710 - 3 1/4" bore 
Complete with flexible drive,  

Food Machinery Corp., Massillon, Ohio 
Co., Lansing, Michigan 
4" stroke 
globe starting bottory and tools. 
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Div. B-2 
Div. B-2A 
Supply and Div 	P-2B 

Division No. Permanent Distribution Iron Rumo-val 
Designation Test Wells Wells System Plans 

Contract No. 1559eng- 6358 6280 6346 6162 

Office work started 5/194  i2  5/19/42 5/19/L2 9/20/42 

Preliminary report filed 6/20/12 6/20/L2 6/20AP 9/17/42  

Report reviewed & returned 6/20/42 7/1/42 7/042  9/17/42 

Plans & Spec. completed 7/6/42 7/7/42 10/21/42 

Pids opened at District Office 7/8/42. 7/24/42  11A/42 

Letter of award issued 5/29/42  7/8/42 7/28/42 11/24/42 

Receipt of notice to proceed 5/29/42 7/9/42  7/30142  11/26/42 

Construction started '6/2/42 7/14/42  8/8142 11/27/42 

Original scheduled completion 7/1/42.  8/23/42 11/12/42 1/28/43 

Actual construction completed 10/15/42 12/3/42 * 

Transfer to Area Engineer 11/1/12 12/1/142 2/28443 

Engineering supervision transferred direct to 
Area Engineers Office on 2/28/43 



Well No. 3 (Post Bldg. No. 299)  

Motor e U. S. Electrical Motors Inc.,`Milford, Connecticut 
H.P. 10 	Serial No. 279213 
Volts 220/440 	Amps. 27A3.5 
Type C.P.V. 	R.P.M. 1800 

Pump No. 12177 - Layne-Bawler, Inc., Memphis, Tennessee 
Larshalltown Combined Pressure and Altitude Gauge 
Meter - Sperling Co., Los Angeles, California - 6" Main Line Le. 10453 
Gasoline engine - Novo Engine Co., Lansing, "Lich. 
No. C.W. 133708 3 1/4" bore 4" stroke 
Complete with flexible shaft, Globe starting battery and tools. 
Right angle drive No. J7125 - Food Machinery Corp., Massillon, chin 

Workmanship - Standard accepted methods were used in the construction 
of tho tubular wells. The results of the official well-tests are 
indicative of the high grade of wort manship both in the well con-
struction and setting of the deep well pumping equipment. 

Construction Progress - Period of construction covered a 40-day period 
ending August 23, 1942. The construction actually over-ran 22 days 
due to failure to receive pumping units as originally scheduled. A 
detailed construction report for the period from July 14eto date of 
completion comprising a tabulation of the chronological events 
during construction and pertinent equipment data has been placed 
on file. 

Principal Chancres - A new location for permanent Well No. 3 was 
necessary and test well was required to determine the characteristics 
of the glacial deposits before starting construction of Well No. 3e 

Construction Oneration - The Contractor maintained a No. 2 Well 
drilling rig with adequate and skilled workers for the eonetructio 
of the three permanent wells which were drilled in or6ar of No. 2, 
No. 1 and No. 3. 

Water Supply and Distribution - Contraot W559en 6346  

Birmingham Contracting Company 

Materials - The contractor selected cast iron pipe, boll and spigot 
type-  class 150 for all water mains, using braided jute and leadite 
for joints. Water service pipes are of standard wrought iron pipe 
with screwed fittings. All valves in the distribution system are 
standard hub-end gate valves of the A.W.W.A. standard; small valves 
in the service lines are standard brass gate type. 

The water supply system included the use of reinforced concrete 
for reservoir and substructures; superstructure work is of a tem-
porary nature, similar to theatre of operations type construction. 
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Pumping Unit No. 2  
Motor - U. S. 
15 H.P. 
220/440 volts 
40°  C Type SC 
3 Phase 
Pump - American 
Fig. No. 4004 
Head 125 
Shop No. 64441,-,, 

6.4%°Fisher Air 

Electrical Motors, Inc., Milford, Connecticut 
Serial No. 307844 
Frame 326-4 
Amps. 40/20 
60 Amps. 1800 

Well Works, Aurora, Illinois 
Size 3 x 3 AD 
GPM 200 
RPM 16-90 -/i7515'  

Relief 

Equipment - Equipment installed in this contract comprises the 
following: 

Pumping Unit No. 1  
Gasoline Engine - Continental Motors Corp., Detroit, Mich. 
6 cylinder engine - No. F186-5047 with Willard battery 
Pump - American Well Works, Aurora, Illinois 
Fig. No. 4006 	 Size 4 x 4 AE 
Head 125 	GPM 500 	 RPM 1600 
Shop No. 66870 	 Fisher Air Relief 

Pumping Unit No. 3 
Motor - U. S. Electrical 
20 H.P. 
220/440 Volts 
3 Phase 
40°C Type S.C. 
Pump - American Well Works, 
Fig. No. 4004 
Head 125 
Shop No. 66872 

Fisier Air 

Motors, Inc., Milford, Conn. 
Serial No. 282860 
Frame 364-4 
Amps. 50/25 
1800 RPM 60 

Aurora, Illinois 
Size 3 x 3 AD 
GPM 400 
RPM 1727 

Relief 

Pumping Unit No. 4  
U. S. Eleotrioal Motors, 
Motor - U. S. Electrical 
15 HP 
220/440 Volts 
Type S.C. 40°  C  

Inc., Milford, Connecticut 
Motors, Inc. 

Serial No. 308680 
Frame 326-4 
Amps. 2/20 
1800 RPM 60 

Pump - American Well Works 
Fig. 4004 	 Size 3 x 3 AD 
Head 125 	 RPM 1690 
Shop No. 66869 	 GPM 200 

Fisher Air Relief 
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Pumping Unit No. 5  
Gasoline Engine - Continental Motors Corp., Detroit, Michigan 
6 cylinder No. F186-5046 with Willard battery and charger 
Pump - American Well Works, Aurora, Illinois 
Fig. No. 4006 	 Size 4 x 4 AE 
Head 125 	 GPM 500 
Shop No. 66871 	 RPM 1600 

Fisher Air Relief 

Master Meter - Indicating, recording and totalizing type. 
Primary Device 	 Venturitube 104  x 4.936" 
Instrument 	 No. 10-344-5358 
Chart 	 No. 1194 

Chlorinator  Equipment  
2 Units - Type SA-MASVM 
	

Wallace & Tiernan Co., Newark, N.J. 
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 Do-ion Circuit Breakers Type A.B. 100 Amps. 
Type unit style No. 545023B 

High and Low Water Alarm  
B. 71i Controller Corp., Birmingham, Michigan 
Relays No. 32387 and No. - 32388 

7,Torkmanship - Maintaining an alert inspection service was essential 
to securing acceptable workmanship on the laying of water mains and 
services. Considerable retesting of water mains to_ locate leaks for 
repair was necessary before all mains and tervioes wore found accept-
able within the limits specified. Workmanship rn fc:r cork, cons.' 
crete and superstructures was good. 

Progress of Construction - The original construction period for 
the entire contract was 105 calendar days, ending November 12, 19421 
actual completion of the work required 126 days. The over-run in 
time was due principally to failure to receive the equipment on 
schedule, 

Initial construction of the reinforced concrete reservoir was 
retarded due to the unusual construction conditions found at the 
original site of the surface reservoir. Weather conditions were 
very favorable for progress and no labor disputes were recorded. 
However, interference with other utilities under simultaneous con-
struction required close cooperation of constructing organizations 
to prevent loss of time. 

63 



Changes - Two major changes covered by change order are:- 

1. A reduction in the schedule quantity of unit price items 
to agree with actual amount constructed and measured. 

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

Construction Operations - The organizations of the contractors or 
the permanent wells, water supply and distribution system were rood 
and all work was done in an efficient manner. Initiative and 
resourcefulness were shown in overcoming delays in construction. 
Appraisal of the work done shows that the contractors for the 
various contracts are respectively well qualified to handle con-
struction project of water plants and other- similar work. 

Iron Removal Plant, Contract WE59eng-6162 

Birmingham Contracting Company  

Material - The description of the iron removal plant has been given 
in Article 7 of this section and covers the various materials used. 

Equipment - The contractor selected the following items of equip-
ment, all of which comply in general to the speei?ioations. 

Rotary Aerator - Type R Sposial, Manufactar9a 
American Well Works, Aurora, Illinois 
Size:- 10'-0" dia. with 4 arms - capacity - 500 g.p.m. 

Blower Unit - {Vacuum type) - Capacity 300 C.F./do 
'30" water, No. 6-23 Type F Fan, 
American Blower Co., Buffalo, N. Y. 
Motor 71 H.P. 220 volts, 60 cycle, 3 phase 

Wash Water Meter - Capacity - 1500 g.p.m., Type MIS 
Simplex valve & Meter Co., Philadelphia, Pennsylvania 

iAxing & Feed Equipment - "Calgon" 
Chemical - - - Sodium hexametaphosphate 
Capacity Range - - 1 to 5.4 gals. per hour 
Builders - Providence Co., Providence, R. I. 

'Workmanship - An alert inspection service was essential to secure 
acceptable workmanship. 
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Progress of Construction - The original construction period of the 
work was 60 calendar days ending 1-28-43; actual completion will be 
approximately May 1, 1943 on account of slow deliverfes in equipment, 
particularly the blower unit. 

Changes - No major changes in design or oorstruction are expected. 

Construction Operations - Appxaisa' of the work done shows that the 
contractor for the work is well qualified to handle this type of 
work. 

Guarantees - Under the terms of all tho contacts, general guarantees 
are provided in the performance bond against defective materials, 
workmanship and equipment, for a period of one year from date of 
final acceptance, In addition, with respect to the performance of 
the iron removal plant the following guarantee is a part of the 
contracturlA. documents:: "The contractor shall guarantee that the 
equipment installed will be capable of reducing the iron content of 
the water flowing from the clear well so as net to exceed 0.1 one 
tenth) parts per million effluent iron content7-- 

Government Approval - Final plans for the Permanent Wells, ?;rater 
Supply & Distribution System, and Iron Removai Plant were submitted 
to the Indiana State Board of Health and received approval. Reoese-
mendations made by the Sanitary Engineering .Department of the State 
Board were incorporated into the work as constructed. 

Remarks - The work under the various contracts has been constructed 
in accordance with good standard engineering practpe. . Great care 
was exercised to see that the wells, watermains, pumping equipment, 
piping connections, and surface reservoir were thoroughly chlorinated 
before being placed in service. A representative of the Indiana 
State Board of Health gave valued assistance in tustira the various 
parts of the water distribution system for residua?. alurine content. 

Complete data on the equipment installed under the various con-
tracts has been compiled and placed in the proper file. A copy of 
all approved shop drawings has boon assembled and transmitted to the 
Post Engineer. 
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•SECTICK 12 

SEWACE & SEWAGE TRE.kirmaT2 7roaKs 
• 

GENERAL 

The sanitary facilities of all buildings 9n .,;he military reser-
vation of the Advanced Twin Engine School are directly connected to 
a separate and independent-sanitary collection... System, tributary to 
a central newage pumping station and sewage treatment plant, located 
in the northwesterly part of the resertration. (See Exhnit 3-E). 
The system including treatment works has ample capacity for present 
requirements with limited provisions for reasonable future expansion 
likely to be expected. A set of record plans of the entire system 
covering a31 sewer and structure locationo, sig.es, sections, eleve-
tions, ties, 6ete.ils and all other pertinent data has been plade an 
file and is designated as record drawings No. L;TEC-AE-1SR to 3 
dated ;November 14, 1942. 

The system of collection and treatment plant have been designed 
and constructed 5n general conformity with the prclimirary report 
on "Sewers and. Sewage Treatment Plant", revised to include the cor-
rections and notations made by U. S.Engineer Office, Louisville, Ky., 
in a letter dated June 11, 142; and with due consideration given to 
the recommendations and suggestions offered by the Division Engineer 
at Cincinnati, Ohio, in a letter dated July 31, 1942, 

.Sanitary Sower System 

Description - The 74anitary sewer system comprises reefs. 11'...:,000 lineal 
feet of vitrified pipe sewers, ranging In size fret. 2kineh to 6-inch 
diameter; 115 manhole:,; eact iron ditch cessoings- seec5.al concrete 
encasements and cradles; and appurtenances, arranged to provide ade-
quate service for present ooretrucidon and'future buildings likely 
to be constructed within the 500 acre tract between the runways of 
the airfield, north of the aprons. 

/-Basic Data on Design  

The pertinent basic design factors of the system are, as 
follows: 

Connected poEulation to be served 	 6200 
(Present connected (-41327-plus 50% increase 

2. Extent of sewered area 	 500 acres 

3. Total Length of Sewers & Connectioe 	42,000 fts(P.2 lines) 
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Breakdown of sewers lengths, by size:- 
15" Sanitary Sewer 	 
12" 

 

-644 ft. 
 

	

10" 
	

11 	 11 

	

8" 
	

11 
	

" 
If 
	

•1 
	

(house conneatiens )----10964 " 

4. Flow Quantities 
--7TIow per capita connected-- 

A:la-iane for infiltration 
A7erage Gals. per mile per 
T,;tal average rewagc flow ( 

--(normal domertic) EO galr.por 24 hrs. 
-(hospital)-- ----100 gal.por 24 hrs. 

(8.2 miles) 
gals. 

65 	)---------0.5 Mil. Gal.por 

I 
5: 4 SewelLpesiln - 'Peak Raes for Connecte0 ',cads 

11.11,u'7ary Connected Ratio:--Peak RE -;e 
Population 	to Average Flow 
500e000 OOOOOOOO 000 4.0 11116 ,040.06 

1000.04.   3.7 6,60:00 4 00 

2C00v00 	 ft0040 

	  3.62..,. 	 
5000..,..„.. , • • .... 3.55— , 	OOOO C4Op 1,15 

Peal: Rates 
M.G.P. 

00 

140,6 L 16  :4 

...,. 0.48 
3,71 

5000.— O 	 ... 3.5 	  1.36 
1.67 
1.77 

7000.01.0.011m00 ,00000 3104500000.004 

3.40.,........  

4. MInunum Grader.' and Velocities:- 
Min. Grades in 

Dia.in inches 	Ft. per 1000 ft. 
cl) 	12 /- 

	

6" 	 6A0 	1.3 

	

8" 	 5.6 	4.0 	 ? 2 

	

10" 	 2.4 	2.8 	 2.3 

	

12" 	 1.8 	2.2 	 • 2,1 

	

15" 	 1..3 	1,5 .0 
*Flowing. half full 

 

(I) Used for ,I.esign where necessary. 
(2) Prom Chapter VII of "Engineering Manual" date 

Marsh 20, 1942. 

The reduction in the grades of sanitary sewer below those 
given in Chapter VII of the Engineering nanual to the extent of 
approximately 10 was justified inasmuch as self-cleaning velocity 
can still be maintained in view of the good workmanship obtained 
on the construction, and inasmuch as it was both economical as 
well as expeditious not to have exceeded cuts of 18 feet in the 
unfav rable water bearing subsurface conditions present. 

Remarks-Future Expansion of Siltem 

The sanitary sewer system is designed and ce^,nstruoted to allow 
for Additional submains, latora) sewers and house co:inactions for 
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sanitary requirements within the built-up area between the runways, 
north of the aprons. 	or sanitary service outside of this area, it 
till be necessary to construct sepaeatc main sewert tributary to the 
main l5-iaeh sewers, :t is essential ee he beat :Interests to contip-
ue construction of additional sanitary STAV7a .older tee same speci-
ficatioes and rigid inspection as t.'as Cif the erigieal sewers. 

Sewage 'treatment Vorks 

Description - Cemplete treatment for tha roneval of'ceser as% of the 
Sewage rohds ancl bio-cheraical oxygen. demand (B ..Gene) from the raw 
sewage 	nrovided by sewage works of. '.-':e type conmenly referred 
to as "senarate is:l'edge digestion, trickling filter an:', chloeinationn. 
The plant eomprises a coarse bar screen, comainution of the raw sow, 
age solids, sewage numpine station, primary settle z. tank, standard 
trickling filter flmal settling tank, cheeeination, separate diges-
tion of seeage solids, and open air sludge drying beds. 

Ple TWX 	flow roaches the plant oite be geavity thro 
a single 15-inch rain sewer, and is imaedietely paJsed through a re-
volving basket, equipped with slots and -eetting devices for reducing 
the size of allecaide before flowing into the get well. The sewage 
flow is anteratieary pumped from the wet wall through a common force 
line to a prisary settling tank, designed to (a) collect and concen-
trate all the settleable solids to a central point, ready for. remereal, 
and (b) produce a settled sewage containing not over 40 to 45 percept 
of (suspended) esutresciblaeaelids and 600 of theebio-chemical oxygen 
demand of that asentathed, in the original raw sewaeo. 

se 
The settled sevaee (-effluent) feet the prirara tank overflows 

radially along the peripheral top of the tank, and is collected 
through a trough add pipe lines to the center, ee 7.11e .filter bed, 
where by means of a revelviae distribetor the settled sswage is uni- 
formly spread over the surface of the Bite: 604 M0414 ferushee 
limestone). The Wilildses primarily sets is * Mobil media tore 
the physical chartotoriotio of the sewage solids through biological 
agencies are ,.Seiseeed from a state of colloidal suspension of a non- 
settleable nature to e state where, if the filter effluent is allowed 
to remain quieseent, the patrescible solids will actually settle 
and separate out, leaving a clear stable supernatant liquid, 
(plant effluent) suitable to be discharged into the natural water- 
course. Contrary to the general opinion, a trickling filter does 

-tnet remove any aewase solids, but rather serves to foster conditions 
wherein the physical characteristics of the finely divided and colloidal 
organic natter in the settled sewage, after trickling through the 
filter media, are changed as described above. Underlying the trick- 
ling filter eedia is a system of open tiles and channels, comprising 
an underdrain system for collecting the effluent. 

The final tank functions similarly to the primary tanks for 
the removal of the newly foemed settleable solids sloughing off the 

68 



9 

filter rock. The clear effluent from the final settling tank is 
finally given a dose of chlorine, acting as a sterilizing agent, and 
allowed to remain in contact for 15 to 20 minutes to reduce the 
bacterial count of the plant effluent before discharging it through 
the outfall sewer in the open ditch and Heddy run, and thence flowing 
into the East Fork of 'Mite River. 

The _sewage solids collected in the primary and final tanks 
are pumped to the digestion tank, unheated but equipped for gas col-
'lection as a means of controlling the dissemination of odors. The 
digeste0 sludge is run onto open sludge drying beds of fine sand 
and gravel, underlaid with a collecting system of open field drains. 
The dried Mudge, a law grade fertilizer, is removed by truck or 
wheelbarrow In& used for fill and top soil for fine grading. 

Design Date - 	pertinent basic design factors; rated capacity 
of the vary our unit: of the plant; major functions of the plantrelad 
list of special .evagc equipment, as taken from the final reoori.p1ans 
as built, are as follows:- 

(1) Connected  Load  - 
Populf-tien (present) 	 4132 
Populvtion Factor 	 1.5.  
Ta.,a1 for Design 	 6200 

(2) Sewage Volume (6200 connected) 
Average 2,4 hour volume:- 	 (65 g.p.c.) 
Domestic (50 g.p.c.) 	 .310 
Hospital (additional) 	 .020 
Infiltration allowance 	 ,050 
lase Items, Drains, etc. 	 0,20 

6:46M.G./24 hrg4 

(3) Rates of Flow 6200 cennected)- 
ld hour rate 
4 hour rate (Maximum 
4 hour -ate (Minimum) 
Extrlme Pak (3.5 x Av. Volume) 

0.56 11.G.D, 
0.75 E.G .D 
0,16 n G.D. 
1.40 M.G.D. 

(4) Sege  Characteristics (6200 connected) - 
Total Suspended Solids (0.27 lb/cap) 1670 lbs/day. 
Total Biochemical Oxygen Demand (0.20 lb/cap) 1240 lbs/day 
Applied to Filter Bed (0.12 lb/cap) 750 lbs/day 

) PumPinZ CP.Pa0..b.Y - 
tinit No. 1-- (5HP) 	 250 g.p.m, 
Unit No. 2 - (5HP 	 400 g.p.m. 
Unit No. 3 - (7-1/2 HP) 	 -609 g.p.m. 
Unit No. 3 (operating with gas engine) 	900 gip**. 
Total 3 units operating together 	1250 g.p.m. 
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(6) Treatment Provided - 
Raw Sewage - 9C% removal of suspended matter- 

88 to 90% bio-chemical oxygen 
demand (B.O.D.), and 96% bacteria 
through sterilization. 

of grease and scum - - - By digestion 
of raw sludge and hulus - By digestion 
of supernatant from digester - - By return 

to primary tank or on sludge 
drying beds. 

o2. gas (digestion tank) - By burning as 
waste for odor control 
- - - Drying beds - 

removal by truck 
and used for fill. 

After chlorination, through 
outfall sewer to main ditch. 
and Heddy Run and t4,4p, to 
East Fork of White 1134;0*,. 

(b) Disposal 
(0) Disposal 
(d) Disposal 

(e, Disposal 

Tlisposal 

(g) D3sposa3 

of digested sludge 

of plant efflueW: 

(7) Screening Facilities 
1- :.emually e3eaned bar screen, 

Clear openings 	 3.?]" 
Chan:31 width 	  27-6" 
Depth of flow   15 inches at 

1.4 M.G.D. 
Anm1•:= 02 bar screen  	30 degrees with 

horizontal 
Comments: The bar screen is to serve as a standby-

unit for mechanical unit, and to take excess 
'law over 1.0 M.G.D., if neeessr,ry, 

1- Corrinuto: Unit (screening and cutting unit' 
Size - - - • -.1QA (Chicago Pump Company 
capacity - • 	0.4 M.G.D. at 3" loss 

0.7 M.G.D. at 9" loss 
3,1 M.G.D. at 15" loss 

Control - - Motor manually controlled through push 
button station at screen channel. 

( 8 ) Primary  Sedimentation (Single Unit)- 
Type 	  Circular tank, center feed and peripheral 

ovIrflow, 
Dimensions - - b0 feet diameter by 10 feet side water 

depth. 
Equipment Type Clarifier Mechanism - (Dorr Co.) 
Rating 	 

At Rate of flail Detention 	Settling Rate 

0.40(Ave,0177 

	

M.G.D. 	Period Hr. 	.dtZiei,foot,  

	

3.18 	 570 
0.56(16 hr.rata) 
	

2.18 	 820 
0.75(4 hr.ma7.) 
	

1,70 	11."(i 
1.40(Peak!: 	 .92 	1960 
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Scum Removal -
Sludge Removal 

Automatically skimmed, collected, and discharged.. 
- Mechanically collected and' concentrated, but 

manually removed by gravity. 
By gravity to main sewer. Drainage - - - 

(9) Trickling Filter Bed (Single Unit) 
Size 	  
Area 	  

••• 

Underdrains 	 
Rates of Application-

Hinimum----250 g.p.m. (using Pumping Unit #1) 
Average ---400 g.p.m. (using Pumping Unit V2) 
Maximum---. 1200 g.p.m.(using Pumping Units -11, 	&O) 
Application-Intermittently with operation of 

raw sewage pumps. 

Rated Capacity of Unit - 
By Volume 	  M.G.D./Acre 
At average flow (0.40 m.g.d.) 	  1.54 
At 16 hr. flaw (0.56 m.g.d.) 	  2.23 
At 4 hr. flow (0.75 m.g.d.) 	  3.08 
At Max. Peak Rate 	  5.04 

Depth of Media 
Media Size 	 
Distribution 	 

120 Foot Diameter 
0.26 Acres 
6 feet (average) 
2" to 3" for top 5 ft. 
4 Arm Unit No. 120 
(American Well Works Co.) 
Armere Filter Block 

By Organic Loading 
At 60% of B.O.D. (0.12 lbs. per capita) 
applied to filter 	  
Rate of al?plication, total - -  ---- 

unit 	 

750 pounds 
480 lbs .acre foot 
0,3 lbs.per.cu.yd. 
of filter media 

By population Loading 
For 4132 (present connected) 	 
For 6200 (design) 	  

(10) Final Sedimentation (Single Unit) - 
Type 	  circular tank, central feed and 
Dimensions - - 35 feet diameter by 7 feet wide 
Equipment - Type-Clarifier Mechanism (Dorr Co.) 
Rating - - - 

At Rate of Flow 	Detention 
M.G.D. 	period - Hr. 

0.40'(Av. Daily) 	 3.05 
0.56 (Av. 16 hr.) 	 2.18 
0.75 (Max. 4 hr.) 	 1.62 
1.40 (Peak) 	 0.87 

peripheral 
water depth 

2640 per Acre foot 
4000 " " 	" 

Settling.  Rate 
Ltp.m.jsq.ft.  

420 
590 
799 
1470 

Sludge Removal - Mechanically collected and concentrated but manu- 
ally removed by pumping. 

Drainage - - - - By pumping. 
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(16) Measurement of Sewage 
Method----- 

Max. capacity -
Effective Range 
Records 	 

Size 

Flow 
- 900  V-notch "ieir at Outlet channel of 

contact tank with float recording head 
on Jeir. 
	 2'-0" wide by 1'-0" in depth 
1.6 M.G.D. 
-0.16 to 1.6 M.G.D. 
By float operation, electrically trans- 
mitted to indicator, recorder and totaliz- 
ing device located in office room. 

-(11) Chlorine contact tank (Single Unit) r 
Size 	 Rectangular, 4'.'-10" vide x 17,-8" long 

x 5'-6" side water depth. 
Flow direction-Horizontal, around baffles 
Rating - - - - Detention Period of 24 minutes at normal 

plant capacity of 0.4 M.G.D. 

(12) Sludge Digestion (Single Unit) - 
Size 	 40 foot diameter x 244* feet side water 

depth, and 25 feet total water'depth. 
Type 	 Circular, with hopper shaped bottom 
Equipment - - Floating Cover (Pacific Flush Tank Co.) 
Capacity - - - Total Volume of 28,000 cu.ft. or 4,2 cu.ft. 

per capita for 6200 connected. 
Gas collection-2" line to waste burner for odor control 

only. No utilization of gas included in 
plans. 

Heating Facilities - rone, no coils provided for preseat 
or future heating. 

(4 units) - 
22 ft. wide x 70 ft. long. 

- 6200 sq. ft., 1.0 sq. ft. per capita. 
let sludge by Travity directly onto beds. 

• By shovel and fork, directly into wheel-
barrow or truck run onto beds. 

(13) Sludge drying beds  
Size 	 
Total Area -
Application 
Removal - 

Depth of Filter Media - -12 to 15" of graded sand and ;rail. 
Underdrains 	- 6-inch vitrified clay pipes with open joints. 

(14) Connedtimt  channels , sewers ,  force mains, etc. ----  
Capacity 	 1.75 M.G.D. (max.) 

(15) Points for application of Chlorine (sterilization and odor control) 
(arAt entrance to wet well. 
(b) At outlet of primary tank. 
(e) At entrance to contact tank. 

(17) Bypasses (for plant operation and emergencies) 

1. In case of complete power and standby failure for the 
. raw seva:e pumping units, use 10-inch valvel overflow from 

wet well to: main outfall sewer. Sewage can be chlorinated 
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as it flom throuzb. he wet well. 

2. If necessary to bypass primary tank, final 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 
overflow in 15-inch influent line to distributor at 
center of filter. 

4. If necessaryiplibripass final tank, usetkmass gate in 
final tank inlet box. 

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

6. If necessary to maintain an increase rate of sewage flow 
through the plant at night, use 8-inch bypass from inlet 
channel to contact tank through main sewer. and wet well. 

7. If necessary tobytass the pumping of raw sludge to the 
digester, use 6-inch discharge line from pumps to sludge 
beds. 

(18) Drainage facilities 
For Wet   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 tc wet well. 
Chamois 	  Drainage provided for all channels 

when not in use. 
Digester 	  To main sewer, and also to beds 

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

sever. 

(19) Housing Facilities - 
Pump Office Control (P-O-C) Building 

First Floor for Laboratory, Chlorine Room, Toilet 
and office. 

Basement for Sewage Pumping Units, Heating Plant, Raw 
Sludge Pumping Unit, Electric 
Controls, Float Switch, Gas 
Engine Standby, and Coal Storage. 

Sludge Control house for sludge control valves and piping, 
flame trap (waste gas) and 
drip trap. 
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(20) Control Laboraterx - 
Equipment and chemicals furnished -'e) run following standar4- - 
testl: 

Settleable solids 
Suspended solids, total, volatile and fixed 
Hie-chemical oxygen demand (B.O.D.) 
Dissolved oxygen (D.0.) 
Stability (methylene blue) 
Hydrogen-ion (PH) 
Residual chlorine 

(21) Remarks on Provisions for Future Expansion  

In view of the tight sewer construction of the aanitary sower 
system and the unusual low ground water infiltration secured; and, 
in view of the feasibility of controlled water supply of a cantormart 
area as a means of maintaining within the limits of design, botheties 
water supply and sewage flow, it is estimated that the sewer systhe 
and sewage treatment plant as designed and constructed may br,  capable 
of handling loads in excess of the 6200 connected population design 
to the extent of 20 to 25%, by making certain small scale additions 
and changes. Important items for future expansion of this plant 
which should be given careful consideration before undertaking large 
scale construction expenditures are: 

L Increasing the sewage pumping capacity by 
(a) Changing impellers of pumping unit No. 1 to the situ 

of No. 2. This will increase the capacity of No. 1 
unit from 250 g.p.m. to 400 g.p.me4and 

(b) Changing impellers and motor capacities cf pumping 
units No.2 and No. 3 to the extent of approximately 
33%. No other changes would be necessaey in the raw 
sludge pumping units. 

2. The primary settling tank. as constructed is eepable of 
handling an increase of 20 to 25% in the design flow with little 
drop in efficiency an measured by the removal of the settleable 
solids. The increased loss of head from primary tank through the 
revolving distributor at peak rate will require raising primary weir 
two to three inches for efficient operation of the primary tank. 

3. The final settling tank as constructed is capable of. handling 
an increase of 20 to 25% in the design flows with little loss in the 
sedimentation efficiency. 

4. An increase of 25% in the design flows will reduce the con-
tact yeriod in the contact tank, tut will still remain over the minimum 
of 15 minutes. Increased contact time can be secured through utiliza-
tion of the outfall sewer us constructed. 

Appreciable increases in capacity of the tri  ckling filter 
bed as designed cannot be made eecnomically; Lowvcre-i', the desigh 
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of 4-he bed and eeveIetng dietribmtor contemplated espy don of this 
snit by the adch'etien of e h..gh ctqacity - low head pumping enit for 
the puipoee of eecercelatioe 02 W. filter effluent at e constant 
rate through the f_lter eed. 	mill be both an economical as 
well as an efficient method of increasing the rated capacity of the 
filter. An :'.ecrease in the total design population and total bio-
chenicni oxygen demand loadings of from 30 to 50% of the present filter 
design may bu expected depending on the applied B.O.D. loadings on 
the Mtn:. The distributor has a maximum rated capacity of 1200 
g.p.m. (1.75 11.GtD.) 

SmIll increases in efficiency and/or population loading of 
the *filter unit can be effected by the addition of 2 to 4 inures 
of crushed granite stone, 1-1/2 inch size, to the top of the bed. 
Sufficiene clearanee has boon allomed in the design for this addition- 
al depth of stone. This granite stone topping is allodee.rable 
the event that nl- alleeastetee - appears to become unduly fraltured by 
the winter .rather conditions. 

q. The sludge digester as constructed has a capacity of 442
cubic feet per capita. This appears very ample without the utilizae 
tion of the .sewage gas for maintaining the optimum temperature for 
maximum rata of digestion of the volatile solids. .This unit of 
digestion Capacity ray be reduced to 3-0 cubic feet per capita 
or less should heating coils and gas utilization plant be added in -CZ-a 
future. The increase in capacity of the unit may then be upward 
over 30 percent or provide digestion capacity for a connected load le 
8.000 people or more. 

7: Increase it the capacity of sludge drying beds oae be easily 
made by extending the present beds to the east. Provsnrne for this 
expansion hae been made in the layout of the connecting lines. One 
additional bed will increase the capacity of the reds 2c; of erevide 
Open drying beds for 7,800 population. 

S. All force mains, channels and main connecting and eutfall 
sewers are amply designed to handle a maxinun flow of 1.75 !.G-D. 
(1200 g.p.m.). 

CONSTRUCTION DATA 

Xep0Or04. 

The plans and specifications fee the construction of the sani-
tary sewer system and sewage treatment worke erre arranged in two 
independent sections in accordarce with he nature and type of work 
as follows: 

Division (n-3) - - 	IanIta77 Sew Syst-om 
Division (B-3A) - - 	3oviare Treatment Plant 
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July 16, 
Sept. 9, 
Oct. 16, 
Oct. 21, 
Feb. 12, 

1942 Aug. 3, 
1942 Oct. 16, 
1942 Feb. 12, 
1942 Feb. 8, 
1943 Feb. 12, 

The pertinent :law.. ana -latos or the constructloi period of the above 
divisions of the work from th3 commencement of office studies to the 
final completion and transfer to the Post Commander, are as follows: 

Division No, 
Designation 

Contract Number 
Prime Contractor 

Sub-contractor 

Office 7ork Started 
Preliminary Report Filed 
Report Reviewed t?z Returned 
Plans w Specs. Completed.  
Bids Opened at District Office 
Letter of Award Issued 
Receipt of :otice to Proceed 
Construction Started 
Original Scheduled Completion 
Actual Construction Completed 
Transfer to Area Engineer 
Transfer to Post Command  

(B-3) 	 (B-3A) 
Sanitary Sewers 	Sewage Treatment  Plan 

1559eng-6282 	 W559eng-6345 
TT.L. Halley Co. 	Buesching Bros. 
Nashville, Tonn. 	Construction Co. 

Ft. Wayne, Ind. 
Industrial Piping 
Engineering Co. 
Ft. Wayne, LA, 

May 19, 1942 
	

May 19, 1942 
June 6, 1942 
	

June 6,1942 
June 14, 1942 
	

June 14, 1942 
June 30,1942 
	

July 7, 1942 
July 9, 1942 
	

July 25;1942 
July 9', 1942 
	

July 25;1942 
July 10,1942 
	

July 25, 1942 
1942 
1942 
1943' 

194" - 
19(,3 

Sanitary Sewers - Contract 7559en6282 
By ETITfrey  COmpanx,  Contractor-.-  

Material - The major items of material selected within the limits of 
the specifications included vitrified clay pipe for sewers; cast iron 
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 specifications, 
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 consj;ruction as measured 
by the results of the :round water infiltration and physical tests 
were above average. 

A brief statement on the final sewer inspection and ground water 
infiltration tests of the completed sewer system substantiates the 
above statement on morkmanship:- 
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1. All :'ewers weee found in substantial compeienee with final 
teste fer alignment of sewers made during Oct. 2-20, 1942. 

2 	All sections of sewers tested for infiltration (final) 
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 
1600 gals. per 24 hours per mile pf sewer. (Note: 
Limits specified-were 4,000 gals 24 hours/mile for 8-inch 
sewers, and 8,000 gals/24 hours mile per 10-inch, 12-inch 
and 15 inch sewers.) 

Construction Progress - The original construction program of the 
sanitary sewer system (Contract VT559eng-6282) covered a sixty day 
period, ending SepteMber 0, 1942, and was exceeded by thirty-seven 
calendar days twelve days of this over-run however, were approved 
to cover the additional sewer work over' the original schedule of 
iquantties 

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

(a) The )ask of Immediate availability of well point systems. 
Initial orders and subsequent orders covering some three thousand 
feet of well points, pumping equipment, etc., required thirty days 
or more before deliveries were made. Higher 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 eecessive rains of fay and June 
1942, and lack of surface drainage. Steps to assist this contractor 
were immediately taken by the .construction of both permanent and 
temporary ditches. 

(c) The inadequate timing for deliveries of vitrified pipe com-
plying with recuirements. The contractor failed to provide an ade-
quate stock pile of all sizes of pipe, being supplied by a single 
manufacturer, and consequently at the peak of construction, it was 
necessary tc call on many manufacturers for vitrified pipe, all of 
whom were filling orders 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 experienced due to 
failure to have compressor unit, air hammers, diaphragm pumps, suction 
hose, etc., delivered on the job when first needed. Hours of idle 
machinery due to repairs were unusually large, 

(e) The inexperience in sorer conetrretion on the part of key 
men of the contractor made it difficult to cope with the subsurface 
conditions encountered. The District Office arranged for special 
assistance to the contractor by placing on the job for several weeks 
an engineer especially exoorioncod in this type of sewer, construction 
and sewer organizations, 
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Cilaages - The origanai contrect was arranged on a unet ?rice basiu 
because it Vas anticipated that (a) charges in locatior of 'clic, 
sanitary sewers nere expected; (b) adjustments in elevaticns of 
finished grade and sewer lines would be required to avoid conflict:: 
with water mains and storm sewers; and (c) additional sewers and 
house connections to service some 24 buildings were contemplated. 
Such changer were most readily made under the unit price contract. 

The principal changes in the original contract mere:- 
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 flaw-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 
84,to provide sanitary drainage to some 30 addi-
;;ional buildings. 
3, '211e increase in the amount of sheeting ordered 
left in place, gravel for sewer foundations, and 
eonerete for cradle and encasement of sewers. 

Construction Operations:- Construction operations were carried on 
under direetien of a single resident superintendent and a represent- 
ative of the. 	L. Haney Company, who visited the work during the 
construction period. Skilled workmen and foremen experienced to meet 
the urfaVorabie subsurface conditions encountered, were not immedi 
ately available: but, with the engineering assistance given and 
experience gained during the first two months of operation, a well 
rounded organization with sufficient experienced assistant superin-
tendents, foremen, and pipe layers were present to complete the cone 
tract at a very satisfactory rate of progress. 

. Records indicate that payrolls, invoices for materials, claims 
for damages and equipment rentals were paid promptly. 

Guarantees - ender the terms-of the contract general guarantees 
are provided in the performance bond against defective materials and 
workmanship in the sewer system for a period of ono year after 
final acceptance, or to October 21, 1943. 7ritten notice to the 
contractor is required in such event. 

Sewage Treatment Plant, Contract -759e/Ige6345 
y Buesching Bros. Construction CompeIli 

.Materials - The major items of material} selected within the limits 
of the specifications included -vitrified clay pipe for severs and 
drains; vitrified clay pipe e5.th slip-se-al bituminous joints and 
encased in concrete for the larger pressure lines; cast iron pipe 
with lead joints for the small forts main.: and sludge lines; rein-
forced concrete for all substructures; wood oonstraction for super-
structures, railings, eovers, gates, etc.; local limestone for trick-
ling filter media; and pr3cast plain consrete products for steps, 
walls, etc. 
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All materials fo.-  concrete were rithin the 1mi'e ipecified, 
ind tests on flexural strength of beams and compressive strengths 
of cylinders exceeded the minimum requirements. (For summary-of 
tests on aggregates, cement and concrete, see Section 19 - flaterials 
Inspection & Field Laboratory). 

Flu ant - Sewage equipment items included the following: 

No. 	Item of ETIAIErnt 
1 	Comninutor Unit 
3 	Sewage Pumping Units 
1 	Primary Tank Clarifier 
1 	Revolving Distributor 
1 	Final Tank Clarifier 
1 	Chlorinator Unit 

Set of Laboratory Furniture 
Laboratory Equipment, Apparatus. 

1 	Sewage Flow Meter 
1 	Sump Pumping Unit 
1 	;Water Seal Pumping Unit 
1 	Plunger Type Sludge Pump 
1 	Scru-peller Type Sludge Pump 

ilanufacturer 
Chicagoump Company 
American Jell Works 
The Dorr Company 
American 'len Works 
The Dorr Company 
Wallace & Tiernan 
W.M.Kimball Co. 
Kauffman-Lattimer.Co. 
The Bailey Meter Co. 
Chicago Pump Company 
Chicago Pump Company 
Chicago Pump Company 
Chicago Pump- Company 

All equipment selected by contractor conforms to specifica-
tions as to materials, workmanship, functions, and guarantees. 

Workmanshii - Continuous inspection and engineering assistance 
were maintained to insure good workmanship for all tanks and sub-
structures. All concrete was batched at the Seymour plant of the 
BUrnside Sand and Gravel Company and transported to the plant site 
in transit mixers. 

The tightness of concrete tank structure as measured by test, 
and in particular the tightness of pump pit constructed to .a depth 
of 20 feet below the surface and in 16 feet of ground water are ex-
amples of excellent workmanship in the mixing and placing of concrete. 

The precast concrete work for various wa4s,stepsiwalkwaySi on fills 
around the plant site have settled. This was unavoidable as it was 
necessary to expedite the outside work before full settlements of 
the fills around the tank structures could be assured. This work, 
being of concrete blocks with mortar or joints may be conveniently 
repaired during operation; however, it is advisable to delay such re-
pairs until the summer of 1943. 

First class workmanship on the fine grading around the plant 
structures and site was not secured in v7'.ew of the unfavorable weather 
conditions. Mulching of the slopes and berms was substituted in 

. place of seeding. It is desirable that additional fine grading of 
the entire plant site be undertaken in the early spring, preparatory 
to seeding-and landscaping of the site. 



Construction ?rlgrasr 

The original .:enetruction schedule of the sewage treatment 
elant (Contract 7559eng-6345) covered an eighty-day period, ending 
October 16, 1942, and was 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 other jus-
tifiable items. 

The rate of construction progress is indicated by the percent 
of completion based on the partial estimates prepared semi-monthly: 

Remarks 

Approximate corrected 
date of complettpo 
First equipment items 
in place 

Except for 3 equipment 
items awaitin delivery. 

Excluding eleven sewage equipment items, all of which were de-
layed in delivery beyond original shceduled and rescheduled dates, 
the balance of the contract should have been 80.8% completed on 
October 31, 1942, or 14.3% behind schedule for the following major 
reasons: 

1. Delay in completing 21 day sodium sulphate tests on local 
quarries for filter stones to secure satisfactory filter media in 
compliance with specifications. 

2. Delay in delivery of small cast iron pipe, fittings, spec- • 
ials, check valves and valves as originally scheduled. 

3. Desire on part of contractor to avoid a 'period of idleness 
between completion of major construction items and original delivery 
dates of equipment; hence, contractor operated with a smaller organi-
zation. 

4. No work on Sundays; loss of 10 calendar working days. By 
November 15, 1942, the contractor had all construction items and two 
equipment items completed, representing 86.5% completion; the remain;. 
ing 13.55 covered the equipment items, 1-e.&:filling, fine grading, 
cleanup, and testing. The period of from November 15,1942 to January 
15, 1943 was devoted principally to Jreoti:m of ewe equipment and 
other miscellaneous items; and, from January- 15, 1.943 to Fobruary 1, 
1943, to adjustments and testing of equipment re7xAre, 
grading and final check-'gip. As of 7obruary 12, 1943, sludge pump 
No. 2 and the flow meter have not boon delivered. 

Date of Partial Estimate Percent Complete 
August 31, 1942 10.2 
September 15, 1942 20.1 
September 30, 1942 28.8 
October 15, 1942 45.5 
October 31, 1942 66.5 

Yovenber 15, 1942 86.5 

December 15, 1942 88.0 
December 31, 1942 90.0 
January 15, 1943 97.0 
February 1,1943 99.5 
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Changes - The oeiglral contract for !;Ise eewage plant ere erranged 
Clr a lump cum pei.ce inasmuch as complete detailed plans could be • 
nreparee, und fele changes weee expected. The principal changes 
were: 

1. The relocttion of the site in order to continue eperat.im 
of the existing Seymour Air Field on whiCh the plant 
site was originally located. 

2. Extension of the butfall sewer due to the plant relo-
cation. 

3. Deduction of X1633.00 to cover cost of equipment items 
deleted from contract. 

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

Guarantees- Under the terms of the contract, general guarantees are 
provided in the performance bond against defective materials, work-
manship; also, mechanical guarantees of all items of equipment ineor-
porated into the plant. The period of guarantee extends over a-e 
period of one year after final acceptance, or to February 12, 1944. 
Individual letters of mechanical guarantee from manufacturers and 
vendors have been received and properly filed. ''bitten notice to' 
the contractor and manufacturer of equipment is required for replace-
ments in defective mechanical parts, materials and workmanship 

Contractor's Organization - The Buesching Brothers Construction Comp-
any of Ft. 'ayne, Indiana is a partnership of four brothers, arrang-
ed where each of three brothers is placed in direct field charge 
of a project under construction, and the fourth supervises all office 
work for the projects from the home office. At Seymour, 7jerrer 
Buesching was in full charge of the organization, acting also as 
field engineer and superintendent. The method of operation had ad-
vantages in expediting material orders and decisions on construction 
problems; however, economic interests and the profit motive on the 
part of the owner-superintendent tendecl to retard construction pro-
gress. Overhead costs were kept at a minimum. 

The Industrial Piping and EnLjneering Company of Ft. 7Layne, 
was subcontractor on the piping, heating and plumbing work, and 
has an enviable record in this type of work. Sufficient skilled 
workmen were available as the pipe, valves and equipment items were 
delivered at the site. 

Practically all major construction equipment such as excavating 
machinery, bulldozers, well point system. truces, nulaps, etc., wore 
secured on a rental basis. Concrete being ready mixed and delivered 
Ito the site, concrete mixing maehinery mns lot recessery. 

The volume of labor, both ckillecl end eonmon 'eels maintained at 
a minimum, but at an 'efficient eaaee, 

Buesching Brothers Gonstruction Courany as n amen, efficient 
and resourceful organization, well qualified to hand)e ceretruotien 
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proects of sewage treatment works, water plants, and other similar 

Governmental Approial - 

A written approval under date of July 14, 1942 by the State 
Health Commissioner of the State of Indiana was secured on the plans 
and specifications and design data for the sanitary sewer system 
and for the sewa:e treatment plant. 



SECTION 13 

ELECTRIC LIGHT AND POWER FACILITIES  

GENERAL 

The electric light and power requirements for all buildings are 
provided by an overhead primary and secondary distribution system, 
fed through a substation that steps down from 33,000 volts, 3 phase, 
60 cycle to 7,200 volts, 3 phase, 60 cycle. Exhibit SeF_indieates 
the location of the incoming feeder line, the substation, the three 
distribution feeders, the transformer stations, secondaries, and 
location of buildings. Lore detailed information on the distri-
bution systems such as wire sizes, transformer sizes, location of 
building services, etc., are shown on record drawings STES-AE-1ER 
to 14ER, dated December 17, 1942. In addition, the constructiee 
drawings have been revised to show construction details of work its 
constructed (Drawings,Nos. STES-AE-2E to 14C inclusive and 18E, ZOE, 
and 23E to WE inclusive). The interior wiring drawings fee. the 
various building's have been revised to show construction details of 
work as constructed (Drawings Nos. STES-AE-98E to 102E inclusive, 
104E to 112E inclusive, 114E to 142E inclusive, 144E to 149E inclu-
sive and 151E to 152E inclusive). 

Copies of above record and construetion drawings , maps and 
specifications were delivered to the Post Engineer with the official 
transfer of construction, Form No. 290A, dated December 10, 3142. 

The distribution system and interior wiring has been designee 
and constructed in general conformity with the preliminary report 
and drawings, dated June 11, 1942, presented to the U. S. District 
Office at Louiseille, and revised to include oorrecticns ane noteeioes 
from that office and the office of the Division Engineer, Cinninnati, 
Ohio, wherever possible. 

Description and Deeige Considerations - With the limited infer- • 
elation available, power and lighting requirements were estimated end 
allowances were provided fo a 50% increase for future load require-
ments. The loae location's were fixed by a teetative camp layout; 
and sites and locations of substation and distribution lines were 
immediately determined. By directive OCE-Circular Letter 1508, 
Lighting loads were fixed at 0.4 watt per square foot for enlisted 
men's quarters; 0.8 watt per square foot for officers' quarters, 
mess halls, administration buildings, post exchanges, post offices, 
etc.; and 1.0 watt per square foot for recreational rooms with the 
exception of special buildings, such as theater and chapels whore 
the Government standards were used. Power loads were more difficult 
to determine at the inception of the-design because of the uncertain-
ties in power requirements of the equipment likely to be available 
at the time of construction. In some cases, especially electric 
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cooking, receipt of electrical equipment indicated loads to be 
considerably in excess of those anticipated. 

The 33,000 volt feeder was fixed by the power source available 
and it was decided to distribute at 7,200 volts since that voltage 
lent itself readily to joint construction with an overhead telephone 
system and to a delta-connected power system which would allow open 
delta operation in emergencies and eliminate the need for standby 
transformers. Load estimates with allowance for 50% increase in the 
future, called for Three 500 KVA transformers in the substation. Ts 
provide for 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 trans-
former to 625 KVA. 

The substation was located as near the center of load as pos. 
sible. Three distribution feeder circuits are arranged for radial 
operation normally, and with loop operation when required le emerges.. , 
cies, where sections may be isolated. 	 'ti  

only one feeder from the source of power was permitted; how--
ever, the 2eeder can be fed from two independent sources ef power 
by the Public Service Company of Indiana - from either Seymour ar 
Scottsburg. At the junction, where this feeder connects wish the 
power company's lines, three-pole top switches were insta)lod ard 
are all closed in normal operation. Two of these =itches in t'ee 
power company's main line can isolate either Seymour or Scottsbur:, 
while the third in the camp feeder can isolate the casep. Ths ease; 
feeder to the eastern boundary of the reservation eras constnected 
by the Government as part of the 53,000 volt feeder line; the 
extension beyond the boundary continues along right-of-way of the 
railroad spur and-was erected by the Public Service Compary cf 
Indiana. 

The substation feeds 75,000 lineal feet of overhead li:ies and 
365 services through 1690 KVA of transformers. The only under-
ground distribution system (4,000 lineal,feet) is for the 47 aeron 
service outlets. 

In senerals  the secondary system is 320/24S‘ volt sinee phase 
and 240 volt, three phase. ?he exceptionz are tor the five hangars 
and for the two Base Engineering buildings which are fed with 124 
volts, single phew); and 203 vo:7sts, three phase, with four wire 
service from wye connected transformer barks, In all cases, the 
neutral wire is carried on the poles as he top wire, and where 
single phase and three phase current are ca,-ried from a delta con-
nected transformer banks  the bottom wire is the wild phase. Trans-
former and lin0,0110acitiCs have been figured on actual anticipated 
loads using diyersity factors that vary from 50% to 90% depending 
upon the nature or the loads with an average diversity factor of 
65%. In additions  allowance for 50% future load expansion and for 
loading transformers 125 to 140% on peeks have been provided. 
Some of the copper wires, especially for the primary, are larger 
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than necessary for these f:igures, because of the michanieal strength 
requirements. 

Floodlighting is provided for the substation, the gasoline 
storage area, the area in front of the hangars, and for the Ease 
Engineering Maintenance and Inspection Building. Fence lighting is 
provided around the Ordnance area and the Bomb Sight Storage. Area, 

A main series street lighting circuit provides lighting for 
the main streets that serve as main entrances to the camp area; and 
for main streets in the hospital, recreation, and headquarters 
areas.. Seven additional multiple lights are spotted at strategics 
road interseetiene. Some limited lighting for other eecendary 
streets and parking areas is obtained from the outside lighte 
on buildings adjacent to them. 

Utility Calany  ..ervice Contract  - Power is metered at two, points - 
at the main substation, and at the Ordnance Area. A third poidi 
will )likely be added to serve the talnut 'tree entrance. In each 
case, the meters and metering transformers are the property cf the 
power company. The main power for the camp is being parchaeod under 
the - Power Company's Rate Code 107 which incorporates tle 

MAXIMUM LOAD CHARGE (monthly) 
*1.50 per month per Kilowatt of Billing Max. Load in the mentli 
ENERGY CHARGE (In addition to the Max. road Charae). 
2.25% per KWH for the first 3,000 KWH used in any month 
1.8% per KWH for the next 7,000 KWH used the sane month 
1.2¢ per KWH for the next 10,000 KWH used tho same rontl,  
1.0% per KWH for the next 80,000 1,-Nti used the sseee naaan 
0.8% per KWH for the next 100,000 KWH used the sere month 
0.7% per KWH for all over 200,000 KWH used the same !math 

This rated code, in addition, provides that where the eaetomer 
owns the complete substation structure and ecuirmont, inel&inc 
switches and preteetive equipment transformers ana other apnaretua 
which is necessary tc tale service from the transmission lice 
voltage, a ceedit of 10% of the monta3y maxtaum lead charge wial be 
made. It also provider adjustment cf the maxi:eum load used for 
billing purposes in accordance with measured powe, factor ard as a 
load factor oredat, 3 mil.Ls aor kilo watt 1-eur 	w'll be aa7owed 
for all energy ease:: ie excess of the product oif f;(' heurc uce 
multiplied by maxiaum loae of the billias. 

Remarks on Future Expansion - It is net :iaely that any future,  
k expansion will neoessitate any revision it 'he substation or..priniary 
feeder lines and secondary lines. Iraneformers allow for a 50% 
growth unless constderable of the grawth le concentrated in small 
areas. Already some building loads are being doubled and trebled 
which will necessitate an increase in transformer and copper size 
those points, if many see grouped on the same transformer, 

at 
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CONSTRUCTION DATA 

General - Electric light and power was handled as three separate 
activities, i.e. (a) the 33,000 volt feeder line to the project; 
(b) the 7,200 volt camp distribution system; and (o) the interior 
wiring for light and power. The plans were drawn simultaneous and 
built under separate contracts, and divided as follows: 

Division (E.4) - 
 33,000 Volt Feeder Line 

Division (B-4a) -  7,200 Volt Distribution System 
Division (B-4b) 
	

Interior Electrical Work. 

The pertinent data and dates of the construction period are 
follows: 

Designation B-4) (B-4a) (B-4b) 
Contract number W559eng-6-2/1 W559eng-6294 IT659eng-63A7 
Prime Contractor Shely Const. Co. A.Wood Hardin Pearson Cons 

Lexington, Ky. New Albany, Ind. 	Co. 
Bentaa Harbo_ 
Michigan 

Office work started 5/25/42 5/25/42 5/25/42 
Preliminary report filed 6/11/42 6/11/42 641/42 
Report reviewed & returned 6/18/42 6/142 6/18/42 
Plans S..- Spec. completed 6/25/42 7/2 7/10/42 
Bids opened at Dist. Office 
Letter of award issued 7/6/42 7/16/42 7/24/Z 
Receipt of notice to proceed 7/7/42 7/18/42 7/29/42 
Construction started 7/16/42 7/31/42 8/20/42 
Original scheduled 

completion 7/24/42 10/16/42 12/15/4 
Actual construction 

completed 7/29/42 12/10/42 
Transfer to Area Engineer 12/11/42 12/11/42 2/28/42 

* Engineering supervision taken over by Area Engineers Office 

The 33,000 Volt Fedor Line - Contract q559engr6271 

The 7,200 Volt Distribution System -  Contract r559enc-6294 

Interior Electrical Work - Contract W659enr6317 

Laterials - The pole lines were built on full creosoted pine poles, 
using wood crossarma with metal orossarm braces on the 7,200 volt 
lines and wood crossarm braces cn the 33,000 volt line. Wood braced 
were specified throughout but wer) unobtainable and metal ones were 
substituted. Primary lines aro or bare copper and secondary lines 
are of weatherproof insulated wire. Line hardware is galvanized. 
The substation is constructed from creosoted poles and lumber. 



Under contract W559eng-6317 for the interior aleetrical work, 
most of the interior wiring is with loom wire or Romex utilizing 
Moncor composition outlets and switches. In some casej, such a3 
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: 

Manufacturer Item of Equipment 

For Substation 

Transformers 
34.5 Kv air break switch 

, 34.5 Lightning arresters 
7.2 Kv Lightning arresters 
34.5 Kv Liquid fuses 
15 Kv three shot disconnects 

For Distribution System  

Transformers 
.7.2 Kv Lightning arresters 
Disconnect cutouts 
Street Lights 
Street Light Regulator 

General Electric Co. 
Line Material Co. 
General Electric Co. 
Line Material Co. 
Line Material Co. 
Line Material Co. 

General Electric Co. 
Line Material Co. 
Line Material Co. 
Line Material Co. 
General. Eleetric 0o. 

All equipment selected by contractor conforms to specifications 
as to materials, workmanship, functions, and guarantees. 

Worlananship - Continuous inspeobica anq engineering assistance on 
all three contracts maintained tc insure j-,00d workmanship and was 
as successful as could he expected under present day conditions of 
time limitation and the labor anti mateeials sf,.tuation. 

Construction Proge;r, • The '.ihel7 CorserJetiot Cempany completed 
their cortracl, oa the 33,000 'reit Feeder Cin3 within the allocated 
time for all practical rurposrs, and wiz well ahead of the need for 
the work involved. The only work. left to be done after the expiration 
of time was the installation of i. Cu v ?;ey clips which did not in 
any way affect the utility 	the line. After delivery of the clips,  
the contractor completed 3he be.le.nee r)- the contract within a few 
days. 

The contract with 	FeLrdin for the 7,200 Volt Distribution 
System extended beyond the allotted perio: of 90 calendar days for 
three reasons: 
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. Inability to start to rinrk 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 opera-
tion in his contract. 

24 Delayed shipment of a few items of materials. 

3. Time extension necessitated by additional work. 

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

The contract with Pearson Construction Company for the Interior 
Electrical Work extended beyond the allotted period of 144 calendar 
days for the following reasons: 

1. hack of available buildings in which to work during the 
early days of the contract. 

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

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

4. Additional work by change order. 

Changes - The only major change from the original plans and speci-
fications was the addition of a fire alarm circuit; the exterior 
portion being added to the 7,200 volt distribution system, Contract 
T559eng-6294 and the interior portion of the wiring to the interior 
electrical work. Contract W559eng-6317. 

Minor changes involved the quantities of electrical items and 
were due to additional work, and to variations in lighting and power 
requirements in the various buildings for which unit prices were 
established, or required to be established. Except for the 
addition of the fire alarm system, ohanges did not exceed 2%°oP the 
original lontralt 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 
manufacturer's standard guarantee covering workmanship and materials 
and the guarantee specified in each of the contracts and signed by 

:the contractors on acceptance of their contract. 
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CONTRACTOR'S UEGADIZL.TION 

Shell Construction Company - This contract was hardly large enough 
to set up much of an organization. A line crew was sent here w:.th 
a foreman and was here only a few days. It was necessary for ins 
speotors to do most of the supervision and expediting of materials. 

A. Wood Hardin - This contractor had a good office personnel and 
did a good job of expediting materials. Vlien the job started the 
crews lacked adequate supervision, but this situation was later 
corrected. It seemed that the contractor was unable to get help 
that could or would do a good day's work. Lacking control over tke 
labor situation, he did the best possible with the labor that was 
sent to him. 

Pearson Construction Company - This contractor did a poor job of 
ordering and expediting materials. His labor supervision was ex-
cellent and only part of his skilled labor was sufficiently experl 
ienced to be classified as good. 
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SECTIOU1 

GASOLINE AND OIL FACILITIES 

General. The gasoline and oil facilities consists of the following 
systems: 

1. An underground gasoline storage system with station and die. 
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 oar shipments of lubri-
cating oil and dispensing to transport trucks for delivery to planes 
(Air Corps Oil Storage System). 

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 
gasoline 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 O.C.E. Form 
290A: 

1. For the Q.M. Gasoline Storage System - 
Drawings STESwAE-NO FR1 to FRB, dated 12-1-42. 

2. For the Air Corps Oil Storage System -
Drawings STES-AE-NO FR9 to FR17, dated 12-15-42. 

3. For the Air Corps Gasoline Storage System -
Drawings STES-AE-NO FR18 to FR32, 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 Oil Systems were prepared in the District Office at 
Louisville as approved by the Chief of Engineers. Detailed working 
plans were prepared at the site. 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 follows:- 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 101-6" diameter Underwriters tank was set on con-
crete base and saddles and anchored to prevent flotation. Top of 
tank is set level with pump house floor and mounded over with earth-
fill; tank is equipped with combination water lock 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 variab2e vol-
ume control pump with sufficient capacity for future expansion; air 
eliminator to eliminate air from gasoline deliveries; positive piston 
displacement meters in dispensing units to record and total all de.. 
liveries; 300 watt mushroom floodlights over pumps for night deliveries; 
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-
vided. 
CONSTRUCTION DATA 
Pertinent Dates. The pertinent data and dates of the construltion 
period from the commencement of office studies to final completion 
and transfer to the Post Commander are as follows: 

Contract designation 	 ..W559eng-6297 
Contractor, Hipskind Plumbing and Heating Co., 
Fort Wayne, Indiana 
Office work started.... 	 May 19, 1942 
Preliminary plans and specifications 
	 June 26, 1942 

Reviewed and approved by U.S.E.D ... .....July 1, 1942 
Plans and cpeoifications completed 
	

July 2, 1942 
Bids opened.,....... 	  July 18, 1942 
Letter of award issued 
	

July 18, 1942 
Final contract issued 	

 
August 19, 1942 

Construction started........ 	  September 14, 1942 

Actual completion made 	  
Original completion date 
	

September 18, 1942 
November a3, 1942 

Transferred to Area Engineer 
	

December 5, 1942 
Transferred to Post Command .............December 18, 1942 

Construction Progress. The original program contemplated construc-
tion in sixty days which would ordinarily be more than ample; how-
ever, after the letter contract was issued, the contractor and 
contracting officer at Louisville entered into negotiations with 
reference to the amount to be added for unusual subsurface conditions ,, 
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The actual time for completion required an additional 40 days 
beyond final contract date. This was due to priority delays on 
critical materials. Since this kind of a job is principally equip-
ment installation, no material progress could be made until the tank, 
arrived. The tank was ordered August 21, 1942, and arrived Septelube, 
22, 1942. The contractor delayed the excavation as much as poesibk 
to time it with the arrival of the tank and also to gain as much as 
possible from lower ground water conditions, which the drainage sys-
tem, then under construction near the 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 SeptemLer 
when excavation started the ground water level was at 10 feet belcm 
the surface. This lowered ground water level eliminated part of the 
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 
Pumping Unit with 3 H.P. 3 phase explosion 
proof motor, Yale &.Towne IIfg. Co., 
Stamford, Connecticut 

2 	Meters and Air eliminator, R. N. Brodie Co,, 
Oakland, California 
Valves and fittings, Ohio Pattern Works, 
Cincinnati, Ohio and A. Y. McDonald Co., 
Dubuque, Iowa 

All of the equip: 	aunt furnished by the contractor confnrm3 to 
specifications as to materials, workmanship, functions and guarantees. 

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

The ccncrete base for the tank was poured monolithic and rein-
forced with several Layers of cleened old fence wire available on 
the site, to avoid use of new critical 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 the base by 
reinforcing bare 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: 

Dates 	 Percent Completed 

October 1. 1942 	 32.0 
November 2, 1542 	 85.0 
November 15, 1942 	 91.5 
November 28, 1942 	100.0 
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Guarantees. Under the terms of the contract, general guarantees arc 
rovicled-Tri the performance bond, against defective materials and 

workmanship. Equipment is of standard manufacture and carries menu-
facturers guarantee. The contractor's period of guarantee extends 
for one year after acceptance or to November 28, 1943. Written notio3 
to the contractor and manufacturer of equipment is required for re-
placement of defective mechanical parts. 

Summary. The plans and specifications were well prepared for present 
and future requirements. An additional 12,129 gallon tank of the 
same size can be added east of the station without interference with 
underground water and sewer lines and additional dispensing units 
can be added within the limits of the 100 G.P.M. pump. The install-
ation work by the contractor was excellent and the system should 
operate efficiently for years with only minor replacements of gaskets 
and hose required, 

AIR CORK  IXBRICATING  OIL SYSTEM. 

Th.4.s system consists of four horizontal used tanks placed under-
ground with a total storage capacity of 61,104 gallons divided as 
follows 

Tank Number Sizc - Dia. x Length 
Capacity in 
Gallons Sterage for 

1 10'-6" x 291-5" 19,054 Waste Oil 
2 101-6" x 17'-9" 11,500 Diesel Oil 
3 10%4" x 231-7" 15,275 #120 Lube 
4 101-6" x 231-7" 15,275 #98 Lube 

The system operates as follows soil is unloaded from the bottom 
of tank cars by gravity directly to the underground storage tanks, 
and is then pumped from the tanks by three positive displacement 
variable volume oonL.rol pumps through three loading arms directly to 
trucks for dellvJry to planes. The waste oil tank has provision for 
receiving waste all from trucks by gravity and a fourth pump can dis-
charge the oil into the bottom or top of tank cars as desired for 
shipment to reclaimng plants. 

Design Features. c: used aboveground gasoline storage tanks were 
reconditioned and redesigned for use as the oil storage tanks. Tank 
installations ware designed to meet the existing high ground water 
conditions; the tanks are set on concrete bases and saddles and 
anchored to prevent flotation and embanked with earth to provide a 
3 foot r,over. The system included individual variable piston dis-
placement pumps arranged for operation by remote control from the 
loading ar.as. 
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CONSTRUCTION 11110.. 

Contract designation... ..... 
Contractort-Joseph Halpern, Brooklyn, New York 

rtinent Dates. 

Plans and specifications completed....e 	August 10, 942 
Bids opened ... .. 0.., ..... ...,........ 	August 20, 1942 
Letter of award issued.....,... ......... . .August 20, 1942 
Contract issued. ........... 'WOOS, t ..... 	August 20, 1942 
Construction started 
a, Reconditioning of the used tanks 	. . August 26, 1942 
bo Installation....., 	 September 15, 1942 

Original completion date.. 	 October 20, 1942 
Actual completion date 	 December 15, 1942 
Transferred to Area Engineer.... 	December 16, 1942 
Traneferred to Post Command 	 January 8, 1943 

Construceeepleeeress. The original program contemplated construction 
In 60 dely:7:FiiviFee17Tndecision in fixing a definite location delayed 
commencement. 20 days. Additional delays were due to time required for 
reconditioning used tanks, delay in delivery of needed critical mater-
ials, and inclement weather conditions. 

Change orders were required during the progress of the work to 
meet local subsurface water conditions, to recondition used tanks, 
and to provide faailities for handling receipt of waste oil to stor-
age tank. 

The rate of construction progress is indicated by perce 
completion shooing on the semi-monthly estimates as follows: 

October 1, 1912 
Oetober 15, 1942 
November 2, 1942 
November le, 1942 
December 1e 1942 
December 15, 1942  

Percent Completed 

6 
30 
63 
79i 
98 

100 

The prLncipal items of equipment used were as followss 

4used horizoutel riveted and caulked storage tanks with 
3/16' shell, 1/4" heads, manufactured about twenty years 
ago by Graver Tank Company, East Chicago, Indiana, fern. 
iehad by U.S.E.D., feeuisville, Kentucky. 

4 now special variable volume control pumps and motors 
manufactUred by Yale & Towne Manufacturing Company, 
Stamfore, Connecticut. 

--,Piping, valves, and fittings manufactured by Buckeye Iron 
& Brits Company, Dayton, Ohio, and A. Y. McDonald Company, 
Dubuque, Iowa. _ 



The delivery capacity is dependent on the temperature and vis-
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 to 
ifioations as to materials, workmanship, functions and guarantees. 

Workmanship. Continuouwa-inspeotion and engineering assistance was 
maintained to insure good installation and operation. All concrete 
was batched at the Seymour plant of the Burnside Sand and Gravel 
Company and transported to the site in transit mixers. 

AIR CORPS GASOLINE SYSTEM. 

Description. This system consists of seven used vertical above 
ground field erected storage 
gallons divided as follows' 

tanks with a total capacity of 342,489 

Capacity in 	Octane and 
Tanks Size - Dia. x Height Gallons Number of System 

1-A 161  x 204 -2".  30,169 #73 1 
1-B 201  x 241-10"1 58,148,  #73 1 
1-C 161  x 201-2"st 30,169 #73 1 
1-D 161 	x 30,169 #73 1 
1-E 20' x 24'-10"

/ 
58,148 r---  #73 1 

2 25! x 28?-.10"1( 105,517 ,--- #91 2 
3 16- x 20'-2" 30,169 #100 3 

The system is provided to handle 3 grades of gasoline and oper-
tee as follows: Gasoline is unloaded from the bottom of tank cars 
hrough fill header line from which positive piston displacing pumps 

discharge the gas into the storage tanks. It is then pumped directly 
from the storage tanks by other positive piston displacement pumps 
directly through loading arms to trucks for delivery to the planes. 

Design Features. The design includes exposed fill line headers with 
facilities for 8 cars; two cross connected positive displacement 
tank car unloading pumps with total unloading capacity of 500 G.P.M.; 
and four positive displacement dispensing pumps (cross connected in 
pairs) with a total output capacity of 1050 G.P.M. All pumps are 
equipped with strainers, check valvesa  by-passes and dual set of air 
chambers. Tanks are individually diked with earth to hold from lja-
to 2 times tank capacities. Each tank is provided with anti-freeze 
water drain-off valve, fused emergency shut-off valves on inlet and 
outlet openings, gate valves on inlet and outlet openings, check 
valve on inlet opening,byapass relief around gate valves on discharge 
side, electric water detector looks, outside eye level capacity 
gauges,, wood ladders, top and side manholes and two pressure and 
vacuum vents on top:  one 4-inch for relieving ordinary pressures at 
lz oz. end vacuum at 1 oz. and the other 6-inch for additional emer-
gency relief at 8 oz. in case c excessive pressure due to fires 
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Jsed field erected tanks were rebuilt and reconditioned to save 
use of critical war material. 

There are seven separate dispensing units with wooden operator's 
platforms to dispense gasoline at 150 G.P.M. each. Lights are pro-
vided for night operation. All motors and electrical equipment of 
any kindara explosion proof. All electrical wires are lead covered 
and are carried underground in steel conduit and sealed junction 
boxes. Emergency shut-off switches at dispensing units and transfer 
pumps shut off the entire system until a master control in A.C. rube 
Oil House is manually operated to start operation again. 

CONSTRUCTION DATA. 

This work was divided into two partss-one contract for dismant-
ling and re-erection of tanks and one part for installation of pip-
ing, pumps, eleetrioal work, etc. Two separate contracts were 
awarded, 

Par.:, One - Ereetion of Tanks 

Contract Designation 	 NoM559enge6578 
Contractois Midwest Construotion Company, 

1841 West Morris Street, 
Indianapolis, Indiana 

Pertinent Date:. 

No plans prepared 
SpecLfieations prepared by U.S.E.D ....... 	October 6, 1942 
Contract awarded 	 October 6, 1942 
Construction started (erection} 	 October 17, 1942 
Original completion date 	 
Actual completion date 	 
Transferred to Area Engineer 
Transferred to Post Command 	 

   

....December 10, 1942 
January 15, 1943 

   

   

    

February 15, 1943 
February 20, 1943 

    

    

Construction  F-o_ress. The original contract was to dismantle four 
30,000 gellon tanks 	the Standard Oil Company in Indianapolis and 
to ship end re-erect them at Seymour. While this work was in progress, 
the District Office at Louisville decided to include in this contract, 
by Change Order, tae 58,000 gallon tanks located at the Pure Oil Cele" 
palsy in LogausNirt, Indiana, and one 105,000 gallon tank located at 
the Mader! Oil Company in. Crawfordsville, Indiana. 

The rate of construction 
completion. Avon on the semi-monthly 

Dates 

progress is indicated by the percent of 
estimates as follows' 

Percent Completed 

November 2, 1942 26 
Neverber 15, 1942 271  
December 3, 1942 312 
December 15, 1942 68 
January 2, 1943 80 
January 15, 1943 100 
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The contractor worked crews simultaneously dismantling at the 
above locations while other crews were erecting here. The steel 
for the four 30,000 gallon tanks arrived here and the tanks were 
completely re-erected November 30th. The steel for the 58,000 
gallon tanks arrived here November 23rd and they were completely re-
erected December 27, 1942. 

The steel for the one 105,000 gallon tank arrived here December 
1942, and was completely re-erected by January 15, 1943. 

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

Workmanshi . Continuous inspection and engineering assistance was 
maintained to insure good welding. The contractor had sufficient 
crews, equipment, and ability and has done his work well, progressing 
as rapidly as weather permitted. The Government purchased new steel 
for tank bottoms in the three large tanks, and top and side manholes 
for all tanks. 

Guarantees. Under the terms of the contract, general guarantees are 
provided in the performance bond against defective materials and 
workmanship. Signed statement has been furnished the Post Command, 
by the contractor, to guarantee the tightness of this work against 
leaks for three months after acceptance, or until May 15, 1943. 

PART TWO - INSTALLATION OF PIPING AND OPERATING EQUIPMENT.  

Contract Designation... 	 No. W559eng-6573 
Contractors Walters Construction Co., 

Woodside, New York 

Pertinent Dates. 

Plans and specifications 
prepared by U.S.E.D. 	 September 28, 1942 

Contract awarded 	 October 9, 1942 
Construction started. 	 November 1, 1942 
Original completion date 	 December 10, 1942 
Actual.eemp/etieu date 	 February 20, 1943 
Transferred to Area Engineer 	 February 20, 1943 
Transferred to Post Command 	 February 20, 1943 

Construction Progress. Work was started November 1st and continued 
thout interruption except for delays due to winter weather, to 

delay in erection of tanks, and to deliveries on explosion proof 
electrical equipment. 

During the progress of construction, change orders were made tr 
cover the following equipment: positive piston displacement pumps 
were used throughout; one additional transfer pump, wood shelters 
for pump prctection, fused emergency shutoff valves, and emergency 
escapement vents for safety were added. Bonding, insulating, and 
g'eounding 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 follows: 

Dates Percent Completed 

rovember 20, 1942 18 
December 1, 1942 35t 
December 16, 1942 43* 
January 2, 1943 60 
January 15, 1943 - 72 
February 1, 1943 89 
February 20, 1943 100 

The principal items of equipment consisted of: 

4- 300 G.P.M. pumps with 7t H.P. motors ) Manufactured by 
2- 200 G.P.M. pumps with 72 H.P. motors ) Viking Pump Co. 

Cedar Falls, Iowa 
7- Loading arms - Ohio Pattern Works, Cincinnati, Ohio 

,7- Electric water detector locks,- Wayne.Co., Ft. Wayne, Ind. 
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., 
) Dubuque, Iowa 

Guarantees. Under the terms of the contract, general guarantees are 
Provided in the performance bond against defective materials and 
workmanship. Equipment is of standard manufacture and carries the 
manufactureOs guarantee. 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. 

Organization. The contractor had no equipment of his own and except 
ror supe vision, subcontracted all parts of the work as follows: 

Name 	 Address 	 Nature of Work 

Ben Basham 	 Charleston, Ind. Earthwork, carpentry 
and concrete 

Greenblatt Electric Co. 	Atlanta, Ga. 	Electric work 
Lockwood Construction Co. 	Woodside, N. Y. 	Piping and valve work 

The contractor's supervision and management of subcontractors 
Was excellent and the work progressed as rapidly as possible after 
arrival cf the tanks and equipment. 

Commente and Remarks. All of the plans and specifications were well 
prepared and only required construction changes due to the tile cf 
used tanks of varying sizes and conditions, local subsurface water 
conditions, 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 
in such a manner as not to 
standards of requirements, 

2. The specifications 
of the electrical systems. 

should designate trade names of equipment, 
eliminate competition, but to set up good 
and avoiding uncertainties as to details. 

should detail thoroughly the operations 

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 specifi-
cations open to either gate or plug valves. 

6. Fused automatic emergency shut-off valves should be specified 
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 electrical 
currents and all rail joints bonded and grounded. 

10. All pumps should be housed for protection. 

11. Walkways should be provided over dikes to tank operating 
valves. 

12. Lights should be provided for night operation. 

13. Platfofms should be provided at dispensing stands for load!. 
ing operations. 

140 8peeifications should permit use of positive piston dis-
placement pumps with by-passes on all flows over 30 G.P.M. 

15. Previsions should be made for insulating and heating the 
lube oil house to prevent congealing of oil in cold reather 

16, Provision should be made to heat lube oil tank cars for 
unloading in cold weather. 
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SECTION 15 

BUILDINGS - BASE FIELD 

SCRIPTION 

//General - The buildings on this Post, comprising 413 structures at 
the Base Field, have been laid out and designed with the purpose of 
efficiently housing and servicing the military and,civilinn per-
sonnel. Provisions for civilian personnel haws been helCto a 
minimum, although it is contemplated that a relatively large 
number of civilians will be employed in various oapacities when the 
post is operating at full strength. There are no provisions for 
housing them on this reservation; messing facilities haws, however, 
been provided. 

Attention is directed to Exhibit 4-A, in Section 22, entitled 
*Alphabetical List of Buildings and structures". This Exhibit con-
tains, in a concise tabulation, the pertinent information on all 

L. buildings and structures. 

k Capacities - Buildings were originally contemplated for a military 
personnji-of 372 officers, 506 cadets, 3254 enlisted men and 150 
VIAACs. Based on the allotment of 50 square feet per person for 
living quarters, the Post, as constructed, has a capacity for 432 
officers, 520 cadets, 3434 enlisted men and 1.64 MACS and officers. 
Subsequent directives from the Office of the Chief of *mineers 
have indicated that increases in personnel at air foros-stations 
of this type will be made by an adjustment in the capacities of the 
existing structures, based on an allotment of 40 square feet,per 
person for living quarters. 

Capaoities for the various classifications of structures at 
this station are tabulated herein on the following condensed Schedule 
of Building Types and Capacities: 

CORDRNSED S,CBEDUIE OF BUILDING TYPES AiD CARACITIES 

Types of ..ltructures 	 No. of Bldgs.  Capacity  
Barracks and Quarters 	 161 	4641 Lin 
hospital Buildings 	 ( a 	321 Ten 

	

( 6 	14460 sq.ft. - --,- 
Lavatory Buildings 	 38 	- 44.66 Nen 
Warehouses 	 19 	8440$ sq.ft. 
Ness Halls 	 8 	3777 Uen - 
Shops, Hangars, Etc. 	 ( 18 	132,272 sq.ft. 

	

( 1, 	2 Vehicles 
Recreational & Instructional Bldg!. ( Apo 	1322 Itien 

	

( 34 	60621 sq..ft. 	-. 

100 	 ..:i, 



Types of Structures 	 No. 

Supply Buildings 
Ordnance Buildings 
Administration Buildings 
laiscellaneous Buildings  

of Bldp. Capacity  

	

20 	 29507 sq.ft. 

	

7 	 6820 sq.ft. 

	

46 	109,488 sq.ft. 

	

17 	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 
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 O.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 
Division A-2 
Division A-3 
Division A-4 
Division A-5 
Division A-6 
Typical Drawings 
Applying to Divi- 
sions A-4, A-5, and 
A-6 

WRAC Housing 
Skeet and Pistol Ranges 

3 Drawings 
39 Drawings 

105 Drawings 
84 Drawings 
93 Drawings 
96 Drawings 

19 Drawings 
37 Drawings 
6 Drawings 

Total 	 482 Drawings 

The above record drawings include complete detailed records of all 
plumbing, heating, refrigeration and ventilation systems installed 
as subcontracts (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: 

A. Drawings prepared by the Architect-Engineer modifyfmg 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 Government 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 Data and  Layouts. The original layout of buildings and struci--
tures for this project was made by the U. S. Engineer Office, Louis-
ville, Kentucky, in conjunction with the approval of the Southeast 
Army Air Forses Training Command, Maxwell Field, Montgomery, 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 struc-
ture including 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 Headquarters and Headquarters Squadron 
d. Air Base Squadron 
e. Material 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 werl added to the original 
general layout of the Base Field, and the several approvals for these 
buildings have been scoured from the Post Command, Louisville Dis-
trict Office, and the S.E.A.A.F.T.C. 

A site layout plan of the Advanced Twin Engine School is shown 
in Exhibit 3-H. The air operations buildings and the A. C. Squadron 
Hangars are grouped around the periphery of and adjacent to the con-
crete aprons;,Ae school squadrons are grouped in various sections 
in areas adjacent to the north; the officers quarters, hospital 
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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-S 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 majority 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 Buildings. With few 
exceptions, all other buildings are Theater of Operations Modified 
type. 

The construction employed for Theater of Operations Modified 
r  and Mobilization Modified types is discussed at greater length here- 
inafter under "Construction Data." 

Future Expansion. The possibilities for expansion of the existing 
living 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 features 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 from the standards established by 
the Office of the Chief of Engineers of the War Department. 

The Theater of Operations buildings were modified by the use 
of wood floors in all living quarters, and concrete floors in all 
other buildings of this typo. 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 W669eng-
6220), the exterior facing of all T. O. Buildings is a buff colored 
Colo-Siding, a 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. O. Construction) originally con-
templated, has resulted not only in a better appearing project, 
but in a more weathertight, useful and serviceable construction as 
well. 
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The modification of the Mobilization Type Buildings has been 
confined prinoipally to the elimination of critical materials such 
as metal stacks, reinforcing, and other items of metal and other 
similar materials. Floor construction in all mobilization buildings 
except hospital buildings was also changed to concrete. • 

CONSTRUCTIJN DATA  

General. The plans and specifications for the construction of the 
buildings (except the few buildings included with utility contracts) 
were divided in eight divisions, as follows: Divisions A-1 to 
A-6 inclusive, the A. C. Squadron Hangars, and the WRAC Housing. 
The A. C. Squadron Hangar drawings were classified with Division A-6 
for record drawing purposes because all five hangar buildings are 
located in that area, 

Construction of the A. C. Squadron Hangar Buildings and the 7AAL 
Housing was authorized subsequent to the other buildings on the, 
base field. The purpose of subdividing the base field buildings 
into six original divisions was to expedite construction by allow-
ing certain portions to be started before the drawings and specie 
fications for the whole were completed. This was effective in the 
case of Division A-1, the Temporary Warehouses; bids were taken and 
a contract awarded 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 datos with the District 
Engineer. Proposals were arranged which offered prospective bidders 
the choice of bidding on any one or more divisions of the work. The 
award of Divisions A-2 to A-6 inclusive was made to O'Driscoll & 
Grove, Inc., and H. L. Fischer, Inc., of New York City as a single 
contract. This was helpful from the construction standpoint in that 
it reduced the contract work and reports required, expedited progress, 
and aided in standardization of construction features. 

Pertinent Dates of Construction. The pertinent data and dates of 
the construction period of all the above mentioned divisions of the 
work from the commencement of office studies to the final completion 
and transfer to the Area Engineer are listed on the following sheet 
entitled, "Pertinent Dates of Construction". 

Subcontractors. The subcontractors employed by the various prime 
building contractors on this work are listed below according to 
contract number: 

Subcontractors Under Contract W559eng-6220  

Name and Address 

 

Brief Description of. terk  

Plumbing & Heating 
Window Cleaning 
Painting 
Electrical 
Millwork 

Millwork 

Robert J. Stadtmiller, Shelbyville, Ind. 
Edward Moritz, Shelbyville, Ind. 
Martin Kelsey, Shelbyville, Ind. 
Pearson Construction Co., Seymour, Ind. 
Dunlap & Co., Inc., Seymour, Ind. 
Burnet-Binford Lumber Company, Ind- 

ianapolis, Indiana 
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Subcontractors Under Contract W559engr6319  

Name and Address  

Carlson Building Specialties, 
Chicago, Illinois 

Chicago Roofing & Sheet Metal 
Co., Chicago, Ill. 

Commercial Fuel & Service Co., 
Bellville, Illinois 

The Dell Corporation, Morton 
Grove, Illinois 

Fox Bros. Mfg. Co., St. Louis, Mo. 
General Electric Supply Corp., 

Louisville, Kentucky 
James E. Smith Plumbing & Heating Co., 

Louisville, Kentucky 
Stanley Schultze & Co., Louisville, KJ. 
R. B. Tyler, Louisville, Ky. 
United Cork Co., Cincinnati, Ohio 
VanCamp Hdw. & Iron Co., Indianapolis, 

Indiana 
Mid-States Engineering Co., 

Champaign, Illinois 
E & T Burnside, Columbus, Ind. 
Alphons Custodis Chminey Const. Co., 

Detroit, Michigan 
Ceco Steel Products Corp., Chicago, 

Illinois 
Erickson Flooring Co., New York, 

New York 
Sager Weatherstripping Co., Chicago, 

Illinois 
A. F. Koedding, Jr., St. Louis, 

Missouri 
F. A. Wilhelm, Indianapolis, Ind. 
W. I. Schnurr, Louisville, Ky. 
The Bartel Co., Toledo, Ohio 

Brief Description of Work 

Miscellaneous Iron 

Roofing ez Sheet Metal 

Trucking 

Warm Air Heating & Vent. 
Millwork 

Refrigeration Equipment 

Plumbing & Heating 
Glazing 
Expansion Joint Material 
Refrigeration Insulation 

Hardware 

Refrigeration Unit 
Plant Mixed Concrete 

Radial Brick Stack 

Steel Reinforcing 

Floor Laying 

Weatherstripping 

Painting 
Masonry Work 
Plastering 
Wood Flag Pole 

Subcontractors Under Contract W559eng-6481 

C. L. Mahoney, Kalamazoo, Mich. 
Platt & Schneider, Edinburg, Ind. 
Imbue Brothers, Cincinnati, Ohio 
C. (Buss) Kirchdorfer, Louisville, Ky. 
Sager Weatherstrip & Caulking, Corp., 

Chicago, Ill. 

Plumbing & Heating 
Masonry 
Roofing & Sheet Metal 
Painting 

Caulking 
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Subcontractors Under Contract 1%659eng-6702  

Nome and Address  

Frey Planing kill Co., Ino., 
Louisville, Kentucky 

James E. amith Plbg. & Htg. Co., 
Louisville, Kentucky 

Chicago Roofing & Sheet Metal Co., 
Chicago, Illinois 

Pearson Construction Co., 
Benton Harbor, Mich. 

Belknap Hardware and Mfg. Co., 
Louisville, Kentucky  

Brief Description of Work  

Millwork 

Plumbing & Heating 

Roofing & Sheet Iietal 

Electrical Work 

Hardware 

Prime Building Contractors. The construction data included in this 
report will be analyzed and narrated by reference to the various 
prime, building contractors, in order that the work performed by each 
prime contractor, even though comprising different types of con-
struction, may be considered with respect to the workmanship and 
management of the individual contractor's organization. Information 
regarding the mechanical work on these buildings is not discussed 
here, but is contained in Section 16 of this report. 

1. Shelby Construction Co.,  Inc., Contract W559eng-6220, 
Construction of 7 Warehouses 

General. The construction of seven Temporary Tarehouses was the 
first building contract awarded on this project. The contract in-
cluded no mechanical work; the electrical work was handled under 
another contract, and there were no provisions in these buildings 
for plumbing or heating of any kind. Certain interior partitions 
and cannon stoves were subsequently furnished and installed by 
purchase and hire, entirely without reference to the contraot under 
discussion. 

Construction of the Field Quarters Buildings for the Area 
Engineer and the Architect-Engineer was added to this contract by 
Supplemental Agreement, which included plumbing, heating and ' 
electrical work. 

Construction. The exterior wall construction on the Temporary Ware-
houses consisted of nominal 1" wood sheathing covered by tar paper 
and painted wood lath battens. These are the only buildings OA 
the project using this exterior treatment. 

Difficulties_Encountered. Considerable difficulty was encountered 
with the standard roof construction called for by the Government 
drawings which were the basis of the Architect-Engineer's drawings 
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Authorized Extended Comple-
tion Date 

Actual Construction Completed 

Transferred to Area Engineer 

(1) Div. A-2 
(2) Div. A-3 
(3) Div. A-4 
(4) Di.v. A-5 . p-6 

9_14'42  
11-10-42 

11-16-42 

2-28-43 

Transfer be-
gan 10-29-42 
Transfer corn- 
plated 2-28-43 

12-18-42 

2-28-430 2-28-43* 

*Engineering Supervision transferred free' Architect-Engineer 
to Area Engineer 

rERTINUNT DATES OF CONSTRUCTION 
BUILDING CONSTRUCTION CONTRACTS 

Cont. W559 
eng-6220 
Shelby Constr. 
Ce., Inc., 
Shelbyville, 
Ind. 

5-:x.-42 

6-6-L2 

6-20-42 

6-20442 

6-22-42 

8-21-42  

Cont. 5559 
eng-6319 
OtDrisoell 
& Greve, Inc. 
and B. L. 
Fischer, Inc., 
New York, N.Y. 

5-14-42 

7-12-42 

7-22-142 

7-24-42 

7727-42 / 

9-15-421 
10-15-42(2 
10-10-42(3 
10-25-42(4) 

Cont. W559 
eng-6481 
Pearson 
Const. C.., 
Benton 
Harbor, Mich. 

Work done in 
District Of-
fice 

7-12-42 

9-1-42 

9-1-42 

9-1-42 

11-15-42  

Cont. 5559 
eng-6702 
G. Kehl Sons 
Chicago, 
Ill. 

Work d-me in 
District Of-
fice 

7-12-42 

12-1-42 

12-1-42 

12-9-42 

1-15-42 

Office Work Started 

Plans and Specs. Completed 

Bids Opened at District Office 

Letter of Award Issued 

Receipt of Notice to Proceed 

Original Scheduled Completion 



for these buildings. It is felt that the purlin spacing originally 
called for was inadequate to prevent excessive deflection of the 1" 
roof sheathing boards on roofs of such a flat slope, and that the 
specified roofing materiel (standard for T. 0. construction of this 
type) was inadequate. To overcome these defects, the purlin 
spacing on five of the seven buildings was reduced from 4,-0" to 
2'-0" c.e. This was of material aid from a construction stand-
point, but did not alleviate the inadequacy of the 55-lb. mica 
surfaced roll roofing installed as the roof covering. The contractor 
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 accampliehed 
by a separate contract entered into by the Area Engineer and the 
Chicago Roofing and Sheet Metal Company. 

Allocated and Government-Furnished Equipment and Materials. Aalo7. 
cated materia.ls under this contract consisted of structural ludioci 
and nails, with the customary provisions that the non-structural 
lumber and certain starting lumber be furnished by the contractor. 
There was no government-furnished equipment for these buildings. 

Workmanship. The contractor's workmanship and coordination of :he 
work of subcontractors was very satisfactory, and continuous in-
spection by the Architect-Engineer staff resulted in a job of 
uniformly good construction. 

Progress. The contractor's progress was good; the scheduled com-
pletion date was not strictly complied with, but all buildings were 
substantially completed and ready for occupancy within a few days 
of the scheduled date. It is not felt that the contractor wa3 
remiss or negligent in the prosecution of his work. Final acceptance 
was delayed by the arrival of certain minor items, over which the 
contractor had no direct control. 

Changes in the Work. There were no major changes in the work under 
this contract. The installation of additional purlins has been 
previously mentioned. On the Field Quarters Building certain 
minor revisions were made during the course of construction to render 
the building more adaptable to the operations of the Area Engineer 
and the Architect-Engineer. 

Guarantees. A one-year general guarantee covering repair andAr 
replacement of defective materials and/or workmanship ir one of the 
contractual obligations. 

Contractor's Organization. The Shelby Construction Co., Inc., le a 
small, compact, adaptable and efficient organization which operates, 
effectively with a minimum of overhead costs. 



2, O'Drisooll and Grovel  Inc., and H. L. neon's!, Inc. 
diontraa 77559en -6S19 
OnStruction  of T. U. Mod. and Mobilisation Meti  Auildings.  

Oeneria• The largest building construction contract on this project 
was *wrded to the above mentioned organisation which, for purposes 
of simplification, will hereinafter be referred to as O'Driscoll 
and Grove. Their contract comprised all building work in Divisions 
A-.2 to A-6 inolusive, exclusive of electrical work, and constituted 
all of the originally authorised bui1ding construction on the Base 
Field, except the Temporary Warehouses, 

Construction. The principal innovation in the construction of the 
buildings under this contract eankisted in a change 'in the con-
templated exterior wall construction of the T. 0. Buildings from 
1-inch wood wall sheathing with tar paper and painted lath battens 
(stud spacing 4'-0" c.c.) to l/2-inch T4G gypsum sheathing and 7/8-
inch granule surfaced fiberboard exterior facing, installed over 
studs respaced on 2'-8" center to provide additional rigidity. 

All construction was base& on Government standards so far as 
principal features of layout, design and structural work were con-
cerned, and modificatioee at this field were as previously described 
herein. 

Alle 	 WARAppeant.  Structural lumber, 
ae4iumasesi, 	pressure boilers, steam 

hot water generators and storage torts, water heaters and hot water 
storage tanks, and vacuum and condensate pumps were allocated under 
this contract. Government-furnished equipment to be installed by 
the contractor included cannon stoves.  (U. S. Army ;4=1 Space Heaters), 
grease interceptors, kitchen equipment, and hospital medical equip-
ment. 

The quality of the allocated structural lumber was none too good, 
particularly in the larger members, and careful inspection had to 
be exercised to prevent the incorporation of unsatisfactory pieces 
into trusses, columns, and similar members. For a discussion of the 
difficulties encountered with allocated medium pressure boilers, 
storage tanks, etc., see Section 16 of this report. 

A considerable delay was experienced in the delivery of the 
Government..furnished kitchen and hospital medical equipment from 
central procurement. In faot, some of the equipment called for by 
the drawings was never furnished, and proper credits wore established 
for the %mission of the installation. 

WOrkesnekip.  The contractor's workmanship was generally good. Co-
ordina£ion of the subcontracotrs was about as good as could be expected, 
considering the very large number of them. The final results, how-
ever, are considered well above average in most instances. On the 
whole, the types and quality of materials, and the ability and ex-
perience of direct and supervisory labor were consistently good. 
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Fro ress. The progress of this contract was considerably behimd the 
original schedule, and none of the specified contract completion 
dates for the various divisions were met. There were several reasons 
for this; (1) Due to the nature and extent of the heavy grading 
operations being performed under another contract, not all of the 
site was available to the contractor for the commencement of build-
ing operations at the beginning of his work. (2) A considerable 
delay was experienced in the delivery of much of the allocated 
and Government-furnished materials and equipment. Attempts were 
made by both the contractor and the Area Engineer to expedite delivery 
of this material, with only moderate success. A considerable delay 
in final completion of the contract was occasioned by the continuous 
rescheduling of the delivery dates. (3) The contractor prosecuted 
his work in an efficient, diligent manner until the contract was 
approximately 75% complete, at which time he began reducing his 
organization to the point where the construction progress noticeably 
declined. It is not felt that this slowing down was justifiab 
in the light of other pertinent factors, or that it resulted in any 
appreciable net gain to the contractor since it delayed final com-
pletion of the work as a whole. With practically no exceptions, 
however, all of the buildings were ready for occupancy by the Air 
Corps when required. 

Changes In the Contract. Changes in the work can roughly be clas-
sified into four groups; (1) additional buildings or facilities 
not covered by the original directives; (2) changes in construction 
and requirements caused by subsequent directives modifying or revising 
the contract work; (3) miscellaneous structural and mechanical changes 
and revisions required by changes in allocated and/Or Government-
furnished equipment; and (4) miscellaneous changes made in the interest 
of improving the construction as it applied to individual problems 
of operation and maintenance. 

The total cost of change orders under this contract totaled 
approximately 4165,000.00. The contractor's original proposals 
covering this work were in excess of 4210,000.00, but negotiations 
carried out by the Architect-Engineer prior to preparation of the 
actual change orders resulted in a saving of the difference in the 
above figures. 

Guarantees. A one-year general guarantee covering repair and/Or 
replacement of defective materials and/Or workmanship is one of the 
contractual obligations. 

Contractor's Organization  The contractor's organization was well-
integrated and performed very efficiently on most items of the work. 
The purchasing and 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 authorized 
changes in the work which were ordered executed in advance of price 
agreements. 

110 



3. Pearson Construction Co., Inc., Contract Yi559eng-6481  
Construction of A. C. Squadron Hangars. 

General. The construction of the five Air Corps Squadron Hangars 
was awarded to the Pearson Construction Co., Inc., subsequent to 
the award of the principal building contraot to O'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 accordance with 
standard Government drawings, modified and adapted for use at this 
station. 

Allocated and Government-Furnished Equipment and Materials. All 
lumber except exterior and interior wall sheathing, siding and mill-
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-
factory 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 know 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 a month after the scheduled 
completion 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 satis-
factory and generally effective. There was no principal delay caused 
by non-delivery of materials other than the allocated lumber. 

Changes In The Work. Tho changes in this work wore 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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Guarantees. A one-year general guarantee covering repair and/or 
replacement of defective materials and/or workmanship is one of the 
contractual Obligations. 

Contractorls Organization. The performance of the contractor's 
organization was quite satisfactory. Purchases and deliveries of 
contractor-furnished items were well 000rdinated. One or two of 
the sub-contractors were usually behind the progress of the remain-
ing work, though this did not result in any serious delays. excellent 
supervisory employees on the part of the contractor resulted in a 
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 awarded to G. Kehl Sons of Chicago, Illinois. This work was 
the last building construction work of any magnitude authorized for 
the Base Field. The mechanical work for these buildings was included 
in this contract. 

Construction. The TAAL buildings are a sort of 1ybrid combination 
of T. O. Modified and Mobilization Modified construction. The con- 
tractor was given an option in the choice of siding materials, 
and chose to use 1/2 inch T&G gypsum sheathing and wood siding. 
The general framing of the buildings is comparable to T. O. construc- 
tion. The two WAAC Barracks are the only two-story buildings 
constructed on this project. 

Allocated and Government-furnished Equipment. There was no allocated 
material under this contract. The following items, however, were 
Government-furnished: cannon stoves, copper wire, electric light 
bulbs, and kitchen equipment. Largely through the expediting efforts 
of the Area Engineer and the Architect-Engineer, all of the Government.. 
furnished equipment was delivered in time to be installed by the con-
tractor without delay in the construction schedule of his work. 

Workmanship. The workmanship on this contract was unusually good. 
Many of the 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 strict interpretation of the specifications. 
There was a manifest interest in obtaining good workmanship, and 
the finished product is evidence of this fact. 

Progress. The progress of this contract was the nearest to schedule 
of all the building construction contracts. On the contract com-
pletion date the work was 96% complete, and was virtually ready for 
occupancy. A few undelivered 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 *ere all that remained at that time, and the first 
two of these items were outside the contractor's control. Con-
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 good. 

Changes. The changes in this work were negligible. The work pro-
ceeded smoothly, the drawings and specifications were closely 
followed; no altering direotives were received during the course 
of construction, and the change orders were held to a minimum. 

Guarantees. A one-year general guarantee covering repair and/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 evidenced 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 

General.  The items of work described in this section under the above 
title are the equipment and installation of all complete plumbing, 
heating, refrigeration and ventilation systems in the various build-
ings on the Base Field, constructed by both prime and subcontractors. 
Divisions of the work given in the following tabulation: 

Contract 	 Title 	 Division 

Prime Contract Hospital Heating Plant & Systems Div. B-10 
W559eng-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 
W559eng-6319 	 and A-6 

Subcontract of Heating Systems 	 In Divs. A.2 
W559eng-6319 	 to A-6 

Subcontract of 	Heating Systems 	 In Divs. A-2 
W559eng.6319 	 to A-6 

Subcontract of Heating Systems 	 In Div. A-3 
W559eng-6702 

Subcontract et Heating Systems 	 In Div. A-3 
W559eng-6702 

Subcontract of Plumbing System 	 In Div. A-4 
W559eng-6481 	 and A-6 

Subcontract of Plumbing System 	 In Div. A-2 
W559eng-6319 	 to A-6 

Prime Contract Refrigeration in Civilian 	In Div. A-4 
W559eng-6481 	Mess 
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In Contract No. 

 

Heating, Plumbing, Refrigeration 
and/or Ventilation Work By 

Arranged and 
work done by 

     

W559eng-6354 	Hipskind Heating & Plumbing 

W569eng..6319 	James E. Smith Plumbing & 
Heating Co. 

J. E. Lindsly Sprinkler Co. 

Co. 	Prime Contractor 

Subcontractor on 
Plumbing & Heat-
ing Work for 
O'Driscoll & 
Grove, Inc., & 
H. L. Fischer, Inc. 

1559eng.6319 	General Electric Supply Corp. 

155 n -6481 	C. L. Mahoney 

W559eng-6702 	James E. Smith Plumbing & 
Heating Co. 

Subcontract on re-
frigeration for 
O'Driscoll & Grove, 
Inc., & H. L. Fis-
cher, Inc. 

Subcontract on 
heating and plumb-
ing for Pearson 
Coast. Co. 

Subcontract on 
plumbing and heat-
ing for G. Kehi 
Sons 

The plumbing work done by subcontract under Contract W559eng-
6319 required continuous and continual retesting of the plumbing 
connections before acceptance as a whole was finally made. 

Materials and Workmanship. In general, all materials and equipment 
furnished 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, namely: 
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 W559eng-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 continuous 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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