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SECTION 1.  

DESCRIPTION OF PROJECT 

(MEAL 

The Seymour Airfield project is an Advanced Twin Engine School 
'reprising a Peso Site and five Auxiliary Fields, constructed far the 
advanced training of aviation cadets in the flying, operation and 
maintenanoe of twin engine planes. The Base Site, consisting of main 
field and school buildings, is two miles southwest of the City of 
Seymour, Jackson Camty,•Indiena, and covers a tract of 2,560 acres. 
two miles square, occupying Sections 25 and 36, T6N, R5E, and Sections 
30 and 31, T6U, i168 of the 2nd P.N. The auxiliary fields, described 
in Section 18 of this report, are boosted frcc the base field as fences 

WalesUcra Field No. 1 -- 17 air miles, due North 
St. Anna Field No. 2 -- 18 air miles, out by northeast 
Ornmmor Field No. 3 ---- 19 air miles, due northeast 
kinport Field No, 4 -- 16 air miles, due soot/most 
tense Field No. 5 	26 air miles, east by northeast 

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

The major construotion and improverents at the Base Site comprised 
clearing and grubbing; earthwork and grading; storm sowers and open 
dituhes; primary and secondary roads; concrete payments for taxi. 
rya, aprons, and runways; parking orou; sanitary sower system and 
sewage treatment plant; water supply, including iron removal plant and 
actor distribution system; railroad connections; primary and secondary 
rloctrioal power and lighting system; gasoline and oil facilities; 418 
',unclasp and struotures; dressing, fortilizing and sooding of the' 
finished surfaoo; and tho protective fonoing. 

Buildings and struoturos aro for housing, messing, recreations  
st3rago, hospitalisation, training, ordnance and administration of MO 
cf:!ans, 620 cadets, 155 RUCs, 31 nurses, 3254 enlisted men, totaling 
4350; and messing faoilitios for civilians employod in tho smintenanes 
cf post utilities, training and flying equipment. 

Major construction and improvements at the five auxiliary fields 
include clearing and grubbing; drainage; strip grading on auxiliary 
fiolds Nos. 3, 4, and 5; peer-all grading; stabilised gravel runways 
rad taxiways at field No. 1; concrete runways and aprons at field 
No. 2; dressing, fertilising, and seeding of the fields; and pro. 
teatime fencing. The auxiliary fields cover a total area of 4,084 sweeps 
(cm Exhibit 2-A) as follows, 

l ealesboro Field No. 1 -- 805 
:St. Anne Field No. 2 --- 809 
Crammer Field No, 3 ---- 652 
kinport Fuld No. 4 ---1160 
Bents Field No. 5 	 668 

acres, approxactely one mile by lianas 
acres, approximately one mile square 
acres, approximately one stile square 
acres, approximately 	x 1 mile 
acres, approximately one mile squat*. 
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Ths project was developed and designed by the Louisville Dis-
trict Offiocs of the U. S. Engineer Carpe, with Warren & Van Freud, 
Inc., Architect-Engineer, 000perating 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 Architent-Enginserla staff under direotion of 
the Area Engineer of the projoot. 

Design layout cad nonstructlon work covered over 1050 original 
contract drawirgs, 2700 pages of specirioations, over 2000 supplemental 
detail drawings prepared or checked during construction, and the pro - 
potation of 120 %promo change ceders. Record plans and drawings of 
the project total 752 and have boon officially transferred to the Post 
Enginoor. 

Prolinfnuy Rork was cuomonced on May 12, 1342, std tho entire 
project oss;..11..ially completed with minor uxoeptions on February 28, 
1945. Th: first group of buildings, comprising 7 warehouses, roro • 
roady .or tommaaoy on August 25, 1942; other sections of the con-
etruotion-gorL veto oomploted and utilised at various dates as des-
cribed it oho several sections of this roport until the ocuplotion 
date. The oath." projeot was 75% conplotod when the Post was activatod 
on Deoonbor I, 1942. 

The total proleot coat is approximately $15,000,000.00, divided 
into 56 prism contract., and undertaken by 28 prime contractors, and 
roe- 65 subcontractors. and utilising approximately 4,000,000 Mir 
hews of work. 

In general, each contractor employed adequate equipvent, and a cue - 
f!onont number of workmen for the oomplotion of his contract within 
*Lo contract completion date. Nowever, in many instances there was an 
user-run of time required for the complotion of construction which in - 
cludod erection of equipment. Time over-rum were also caused by 
thalami:tot weather conditio;r-a during the months of May and June. 1942, 
and during the late Fall and Winter months, particularly with regard 
tc the construction of concrete runways and aprons. Failure to com-
plete railroad connections, duo to lack of raila, was reflected in the 
renrtruction progress of the concrete week. Considerable delay was 
oleo occasioned by high ground water conditions which affected clearing, 
clubbing and grading; sanitary and storm sewers; and construction of 
building footings and foundations. There was considerable dolay oc-
casioned in the completion of the project as a whole, des to a low prior-
ity rating (AAA) for building notarial, and fabricated equipment. As 
a rule, equipment items did not arrive at tho site on originally scheduled 
dates, in spite of concerted offorte to oxpedite the deliveries. 
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SECTION 2.  

ENGIN:SERIN.; Air) S'UERVISION 

District and Area  Eirl1101•'?  arganization 

Tho entire projoot, comprising tho Advanced Twin Engine School, 
Bass Field rad Astil!ary Fields, was aenstri.mted for the Southeast 
Arty Air Force/. Training Contor, Martell 	Montgcrery, Alabama, 
under the direction of the U. S. Engineer Carps, 141447i110 District 
by authority of 75r,otive A-1391 of the Offiot of the Chief of Engineers, 
U. S. Army, Oar -,Joparten. 

This worctlt under the 5=tediate direction of the Oistrict Engin- 
eer, Horny F_:/.mega, 	Colono), from ray 12, 1942 to Novembor 9, 
1942. and ”/Jry F. Hannis, Colonel, from November 9, 1942 to date. 
Colonel Hutch:.ngs designated Jean P. Casco, 1st Lt., and Captain minas 
November 18, 1942, ea ,:rem Engineer, who has server minas the beginning 
of the project. 

As the work progressed through the dosign and construction periods, 
the Area Engineer built up an organization of officers, engineers, 
adninistrativo assistants, auditors, clerks, hired labor, otc., while 
the Arohitect-Engineer built up a actorate organization which worked 
in close 000poration with him. The average nuabor of employees tram 
May 12, 1942 to February 28, 1943 (9?! months) in the various depart-
ments of the organization was as felines: 

Dopartmont 	 Number   of 	Employees  
Officers (U.S. Engineors Corps/ 
Administrative Auditors and Accountants 	 40 
Enginoors, Eraftemen, inspootwa, natorial chockors 	204 
Guards 	 74 
Hired Labor 	 130 
Architoct-Engineer Organization 

(Architect, engineors, draftsmen, inspectors 
ctonographors, clerks, accountants) 	 250 

Tho functional chart of tho organization is shown in Exhibit "A". 

arlhitoot -Engineer Organization  

Warren G Van Prang, Inc., Consulting Enginoors of Decatur, Illinois, 
were the Architect-Enginoors for this project. :hoir contract was note-
tiatod on Uay 12, 1942, with the Construction Contract Board in Washington, 
D. C. and is designated as Contract No. W559eng-6015. The services of 
the Architect-Engincor woro performed under tho gonoral direotion of the 
U. S. District Encinoer Office at Louisvillo, Sentucky. 

The Architect-Engineer contract authorized architectural and 
engineering services under two seotions, namely, 
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TUACTIONAL CHART 
AREA ENGINEER 0Ra4N/ZAT/ON 

AT SEXMOUR A/RE/EL 

AREA EMI/VEER 
Cofi ,Aron nom 

Secretory 

ASSISTANT OFFICERS 
84SE G AUX MELDS OUARO SECTION SOFETY sicnon 

rat. 

ADM/NSTRATIVE AUDITOR PROJECT ENO/NEER PROJECT 

Lliecreneryl 1 _45„retoryl ARCHITECT-ENO/NEERS Secret° 

ISWttN tt RON PRAVisc 

--I MAIL ANO RECORDS FISCAL AUO/TOR EMI/NEERS A.ex itenchnst,ir 

-1 
RESIDENT oxicroR 

J 
PAYROLL 

PERSONNEL ASSISTANTS 

-1 PROPERTY FISCAL INSPECTORS 

-1 COST I TRANSPORTATION 
(Motor) MECHANICS 

VOLCHERI/V6 minaroarAriont 
pma) FOREMEN 

ALLOCATED 
IMMUREMEN 

PRIOR/TIES T  L.ADoc MATERIALS 
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Title I, Preparation of the necessary survey, plans and 
specifications; and 

Title II, Engineering supervielon and inspection of construction. 

TM original contract eoutospinted the construction of the Base 
Field, Advanced 71411 S1244110 School, end Three Auxiliary Fields. Sub. 
sentiently, the cortract work was extended by increasing the scope et 
the work to include two additional auxiliary fields; additional build-
logs and all incidental items of construction; the final boundary 
surveys, eft. The (dosing date of the contreot was extended to Fetes 
ary 28, 1943. 

Work under Title I of the Arohitect-Engineer contract was com 
apnoea on May 12, 1942 at Decuttur,'Illinois. The .trchitoot-Engineer 
Office was moved on May 24, 1942, to Seymour, Inniana 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, eta, for the Bose Field as outlined in Titlo.I 
of the contract were completed and delivered to the District Office, 

On September 19, 1942, the Architect-Engineer organization was 
moved from the Shields Gymnasium into a specially built office head-
quarters at the Base Field, where work was continued for the duration 
of the projeot. 

Construction end inspection services under Title II were mime 
memed on Jima 6, 1942, with the demolition of existing structures by 
purchase and hired labor, and have continued to and including Pommy 
28, 1943. 

The Architect-Engineer contract work was ordered terminated as of 
February 28, 1943, and the balanoo of the work was continued under 
direction of the engineering department of the Aron Engineer. As of 
February 28th, the work set forth in Titles I Ind II was essentially 
completed. There remained only the supervision and inspootion work 
on a few incomplete construction items and the closing of office records, 
progress reports, and auditing of accounts. Tho major items of um 
finished construction work included tho finish grading at the Base 
Field and five Auxiliary Fields; and the stabilising of the base for 
a portion of the runways at Walesboro Auxiliary Field No. 1 together 
with dressing, fertilising 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 ompleted as of 
February 28, 1943, as was all other essential heavy construction. 

Irr the prosecution of the work, the Architect-Engineer staff sow 
casting of architects, engineers, draftsmen, construction inspeotore„ 
clerical and laboratory staffs, accountants and others maintained an 
average employment of 250 per day, and reached a maximum of 435 em-
ployees during the peak of construction. Exhibit "B" shows the 
functional chart of the organization. 
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The crehitoctrral and engf.necrtcg rervioes rendered by the 
Architect-Zngineer orgar4sntion ware expeditiously and skillfully 
performed. The conduct and cooperation of the Architect-Engineer 
organisation with the Area Engineer Offico, the ?cst Commander and 
other authorized United Stites Agenoies were excellent. 
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SEC.71011.  3. 

.1.1708 AND t1u178:4?-  WC 

Land Acquisition 

lands mad rights-of-way necessary for the base and auxiliary 
fields were acquired in advance of surveys and construction worke  all 
o: which was accomplished by the Land Acquisition Department, aide& 
was in charge of the following project managers: 

No. 1. Joe. W. Springer, land Acquisition Office, Camp Atterbury, 
Columbus, Indiana. Under his management the initial plainisg data 
was ocumenced. The work was conducted through tho land Acquisition 
Office in Camber. 

No. 2. Prank H. Wolfe of the Real listato Section, Colo River 
Division, U. S. Engineers Corp., who on Juno 18, 1942, osnud the first 
land acquisition office in the High School Building, Seynow., Indiana, 
which was moved to Room 23, Yoh:slap Building, Seymour, on %%se 28, 
1942. During this time appraisal and optioning pro7ans on the bum 
field and the railroad spur right-of-way were sonduoted. Tract mar-
ship data was prepared on five auxiliary fields end the: 
program on those fields was commenced. 

No, S. Lt. Carl Howell, Roal Estate Section, Ohio River Division. 
relieved Mr. Wolfe on September 7, 1942, and occtiued w'.th the dut1e8 
of his office until September 14, 1942. During this time: appraisal 
work on the auxiliary fields was conducted and ouretivo uerk on title 
certificates was initiated. 

No. 4. Robert L. Noss rolioved Lt. Howell on :epteciher 14, 1942. 
and continued as projoot manager until November 16, 1942. During this 
time, payment and closing procedure was initiatod and completed on 18 
tracts optioned on the base field end 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. 6. Sidney E. Showalter relieved Mr. Moss as projeot 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 wore 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 iron the 
Crammer Field; the ditches on the west end north of St. Auto }staid; 
and one ditch southeast of Sena, Field. Likewise, traot ownership data 
was initiated for the /Casting Ditch running south from the Base Field. 
Tho drainage ditches include 30 tracts of land totaling approximately 
80 sores. 

Also, data is being prepared for the acquisition of avigation ease-
tents bordoring the base field and the five auxiliary fields. Property 



orthehlp sopa have been preparad showing the location of obstruc-
tions in tae glide angles, and these ithioate approxthately 150 other- 

PdAtgat for the removal of theca obstructions will be sub. 
stentiai 01 approximately 50% of those Traps:reties: and in some instances 
fee carchathe may be advisable. Oros appraisal %lark reflecting the 
approximate oat of the renrval of glide angle obstructions has been 
completed. 

Tho rerairiag work to be dons by the Land Acquisition Office eon- 
sista chiefly of completing the acquisition of avigation easement' 
and elearathe rights. 

Farm of Prdontemente  

All preourements of land far the but and ancillary fields end 
right-ef-way for the railroad spur includes full ownership of the 

lend, ail and mineral rights. None of this lath acquired has ever 
boon undermined. All roads on these sites have been closed by pro-. 
modingain Commissioner's 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. Trani-
antions for all of the trsote of land hereafter referred to as optioned 
have been closed and the owners have been paid. 

The procurement of the rights-of-say for the drainage ditches sub-
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 fat dm 
purpose of repairing, cleaning or ethargLng the ditches thereon, 

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

HAZE FIELD 
Jackson Couni7; -Indiana 

Directive: May 4, 1942. 
Initial Possession: May 23, 1942. 
Initial Possession under: War Posers Aot, 

/hither of Trouts: 

Acreage: 

Appraised: 

Number of !note optioned: 
Amount: 
Acreage: 
Date: 

Number of Tracts condemned: 
Amounts 
Acreages 
Date of Judgments 

26 

2,534 

$571,663.00 

18 
6353,960.00 

1,691 
June 17 to August 12, 1042 

7 
$217,663.00 

943 
September 3, 1942. 
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WALESBCRO AUXILIARY FIELD No. 1 
Partholocenr County, Indiana 

Diroctive: August 26, 1942. 
Initial Possession: August 26, 1942. 
Initial Possession under: Construction Permit. 

Number of Tracts; 

Acreage: 

Appraised: 

25 

809 

$125,879.00 

number of Tracts Optionod: 	 25 
knount: 	 $125,168.00 
Acreage: 	 809 
Date: 	 Septerlor 21 to October 16, 1942. 

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

ST. JJNE AUXILIARY FIELD No. 2 
Jennings County, Indiana 

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

Numbor of tracts: 16 

Acroago: 785 

Appraised: $56,170.00 

number of Treats optioned: 14 
Amount: $49,382.00 
Acreages 650 
Date: October 7 to October 10, 1942 

Number of Tracts condemned: 2 
Amount: $ 6,788.00 
Acroage: 135 
Date of Judgment - 
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GRADER AUXILIARY FIELD No. 3 
Bartholomew County, Indian►  

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

Ihmsber of Trnets: 

Acreages 

Appraised: 

6 

640 

$77,761.00 

Number of Tracts optioned: 	 6 
Amount: 	 $77,761.00 
Acreage: 	 640 
Dates 	 September 21 to September 24, 104$ 

No 'tracts oondemned. Entire field optioned. 

MILL6CRT 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 

Acreages 1,141 

Appraised: $136,128.00 

Number of Tracts optioned: 7 
Amounts $ 52,664.00 
Acreage: 513. 
Date: September 28, 1942 to October 13, 

Number of tracts condemned; 6 
Amount; $ 83,474.00 
Acreages $68 
Date of Judgment 

1942. 
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ZSNAS AUYIIIARY FIELD No. 5 

Jennings County, Indiana 

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

'Oumber of Tracts: 
	 10 

Acreage: 	 640 

Appraised: 	 448,332.00 

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

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

RAILROAD Sfl RIGHT-OF-WAY 
Jackson County, Indiana 

Date of Directive and Initial Possession in Division Files. 
Initial Possession undor: Construotion Permit. 

Number of Tracts: 	 9 

Acreago: 	 7.288 

Appraised: 	 $11,040.00 

Number of Tracts optioned: 	 9 
Amount: 	 $11,040.00 
Acreage: 	 7.288 
Data: 	August 13 to Novembor 10, 1942. 

Number of Tracts condemned: 
All tracts optioned. 
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corm 4 

ORIGINAL  '..OPOGRAPHY - BASE SITE 

GENERAL Exhibit "CI' dicers toe original plat site together with the 
7,17473.7 contours of the land, section lines, farm houses school build-
ings, fences, wooded areas, reads, lanes, ridges, slough:, and the 
existing Seymour Airport, on which the initial preliminary layout of 
the Baso Site has been superimposed. This area was mostly farm land 
planted in corn, oats, wheat and barley; some pasture land) and several 
treats (approximately 126 acres) of virgin tinter, mostly oak, beech. 
gum and sycamore. The trees represented hundreds of thousand board 
feet of lumber; many trees ware five feet through at the butt and stood 
over 75 foot in height. The area was poorly drained, and had a number . 
of marshy meadows and stops Witch remained wet until August. Some of 
the arca had boon tiled and divined to facilitate the removal of erred* 
water to carry on farming operations. 

A sandy ridge travoried tho atom triage-arty running northwesterly 
and easterly from the aid-point, of tho west boundary line to about the 
north quarter point of the east boundary dividing the site into two 
Min watersheds. Approximately two-fifths of she site is tributary to 
the East Fork of the White river watorshod and drains northerly into 
Noddy run and thence throe miles wostorly to the East fork. The sou-
therly three-fifths of the site is in the Nusoatatuck river extershed 
and drains through Elating and other drainage ditches which extend 
southnrdly for thirteen or more silos before reaching the Museatatuck 
river. 

The contours of the ground surface shown in Exhibit "C" aro 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 680 to 600 foot; and the average elevation of the areas to tho 
north and to the south of the dividing ridge is from 568 to 672 foot, 

The top soil over the area was a sandy silted loamwith some Simms. 
from 4 to 8 inches (loop: in a few small spot areas, the soil had pets 
characteristics. Subsoils as indicated by trench excavations for sowers 
were difforont in the two watersheds. North of the dividing ridge, the 
top soil is in goners' undorlaid by water bearing sand of varying depth, 
and immediately theroundor is a dense impervious blue-grey olay which 
contains a considerable quantity of silt. This so-called silty clay 
sloughs froaly when excavated and becomes soupy when water is present. 
Another water bearing sandy stratum is generally fount immediatoly be-
low the laporvious grey clay. South of the dividing rid go, the top 
soils aro underlaid by a dense highly impervious blue and yellow clay, 
two to fin foot in thickness and undorlaid by saturated fim sand and 
alluvial soils. 

Test borings wore wado and logged throughout the area to ascertain 
elovations of ground water and typos of subsoil. Theo* borings were 
made at 100 ft. intervals on the center line of all rutwaye and within 
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tho ?Irking apron area, a total of over 31'0 ẁaste, and prosented scour-
ate data on the subsurface oo-ii"iore. 

On the north half of the ?-S /tarty location the ground water ele-
vation averaged one foci-  below the natural ground =team except at the 
interseetion of N-S awl 111-313 runny*. At the dividing ridge the round 
water elevation was ci feet below the natural ground. At the intersec-
tion of tho N-S and E-lf nummys lomatlor., the ground water elevation 
was at the ground crarfam and this area was a veritable marsh. The 
meet unfavorable ground conditions on the entire site were in this area 
as the subirede was completely saturated and toe light to wait drainages 
The west half of the 2-11 runway was parallel with and approximately 400 
feet north of an original farm drairage ditch and the ground water level 
variod between 1 and 2 feet below the mtural grand surfam• The east 
half of the 13-If runny 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 16-311 runny was on higher 
ground and the ground water level was 2 to 3 feet helm natural ground 
surface. The north end of the NW-SE runway was on • sandy ridge and 
boring up to 9 feet in dopth did not reach the ground water level. The 
borings on the south end of both SE-SA and 11E-33 runways showed the 
ground water level to be 1 to 2 feet below natural ground surface. Oleo 
Exhibit IIC"). 

The forces of the Area Engineer set up several test areas to check 
the perviousness and permiability of the tuheoil by laying drain tile 
at different depths with different typo hacktili and then ponding the 
area, ascertaining that the 7olacity of f, es in the avenge sub-soil 
was approximately 1/2 foot in 24 hours. 

Preliminary topography work cn the base site was done by forces 
from the Louisville District Office. Final work me done by forces 
of the Architoot-Engineor on the base field and auxiliary fields. 
There were no U.S.G.S. saps available for the site of either the tan 
field or any of the auxiliary fields. 

d 
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e.E.o':1C1; 

f1.1.4.1 C'C-22": 6,3971181h0 	FIE1) 

IRMA!. 

:looting anC gruoting of the :au 'icIC is:toads! over the entire 
roe oC sore r959.aoree, Inctudin- 12S acre: oT virgin timer land . 
divided into 9 treats of ':end. 14:t 	thecle 'tooled trent, were in 
the link o: the proposed mousy, aproa anal buildinl area: an& re-
quired Immmdlato removal prior to grading oneraticom. (Toe Exhibit °C18). 
Tie cloeri:ig 'end grubbing work included the :idling of used; remand 
and Flatting of stumps; lei:ling of roots, burniCs of all hruehl and 
removal c: ell logs and, salvaged tiair. Virgin timbAr traots nen 
mostly oak, bcooh, gum, slowoor, and osse hickory And locust. Four 
tracts (No, 1, 2, 3 and 4, containing rpprox'motely 1C0 acres not ' 
found growing under very art oo,diciono. Tiobors cuitable for tom 
posts more loft piled at the site. 

Blasting of the rtunpa was done in b000rdunoo with the rules 
at up 5n the Safety Ntnuol, ane. mairied to moot field ocnditione. 
All dyne:Ate work was completed trot) frog injures and casualties. 
The Safety Department was !I fu17 chaege of ,,atbodo for the use at-

<dynamite. 

Tram,  at the cites of the old 3aurcnoamp and Miller res 
acre loft in place.5nasmuoh tr. thane "voidance,: are to be Atlas 
the. Air Corps. 

3ColSTRIJCTION DATA 

All clearing and grubbing work ot the Dose Otte was 
as a single oontraot to Reap': k'ors Construction Co. of Sa 
Indiana. Pertinent dates in the progress of this work ate 	40".  

nivision No 	 B-1 
Designation 	 flooring and Grubbing 
Contract No 	 11559ong-6244 
-Gtotontraotor 	 1artindalo &Vestal 

Salon, Indiana 
Office work startod at Louiart1le 	Ape.1 16, 19d2 
ilans & Speoa.00mplotod 	 Juno ld, 1942 
Bids Opened at District Office 	UAO 29, 1942 
Lotter of Award Issued 	 July 1, 1942 
Recoipt of Notice to Proceed 	'July 2, 1942 
Construction started 	 July 8, 194E 
Original Scheduled Completion 	fug.31, 1942 
Actual Construction Completed 	Oct. 12, 1942 
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(scarins and 4rulitiul_- Part -f Contract 7559ong.-$144 
ffiTnyh .4ura 70rS rtlOtiCts Ztt‘a am•••• 

Worlotanshin - Doti. the prism aral oubcoatal.ctor: had akilisd and ox-
FriAn  workmen which rss reflected in ;cod worklanship. 

Cozstruetior Proussu - Frezreso tr..: comparatively plow, due to rain 
1g-wet tronsuriondffiors; RIK. lack of toils trA irmir-sen; however, 
grading- oporatione ,,or, rot dolz5od ..t any tiro. 

An abst:ect of a chronological description of the  construction 
summarised from the daily construction reports illuetrates the import-
ant items retarding progress: "The oleazig ind yrubeing wore started 
on July C, 1942, with 15 non felling tivibor in Tract 	!. The cos- 
tractor vat urablo to get soffisient tools to erploy more thra 15 won 
at the  beginning  of  the job; Put  on  July leth, a saaond shift was 	• 
started ana there was a total nunber of 70 men employed. About this 
time several days of rain slowed down the oporatlens, and it was4t-
possibie t" do anything except out trees and pile PrusZ. The coq--.  
tractor tried to use bulldozers to push out seal: trues and stumps 
but he was unable to get traction due to the mud and water in the 
area. Small tools and sufficient labor oottirusui to bo a problem 
uatil about the 20th or July at which afro the contractor  hail approx-
imately 120 men clearing, blasting eturps, piling and burning brush. 
No was using 3 bulldozers and s sraao rLT piling brush." 

"By August lot the ground :w4 erSed up sufficiently to allow 
the  contractor to yard his logs and haul then  sty and by August 
4th, Tract No. 2 was oompletely aloared, ready for grading and 
tracts No. 1 and 3 were ready for grading by August 15th. Tracts 
Nos. 4,5;8 and ' were cooploted and ready for grading by September 
5th. These tracts included all tho heavy clearing and grubbing on 
the area. The other tracts yore light; clearing and grubbing con-
entod, in general, of scattered largo trees and brush.° 

"Tracts  Nos.  1, 2 and S were set up for completion July 31st. 
Tract No. 2 was substantially oceplctod  Argust 10th and Tracts 
Nos. 1  and S unto substantially completed Sectombor 8th and 14th 
reepootivoly. Tracts 4 to 9 inclusive were setup for completion 
August 31st. Tracts 4  and  S were substantially completed September 
15th; Tract No. 8 was substantially completed Soptomber 22nd; Tracts 
Nos. 7 nnd-8 mem substantially completed September 24th; Tract No. 5 
was substantially  completed Soptozbor 2bth." 

"Clearing  and  grubbing in  the balance of the contract was con-
victed Ootobor 12th with the oxoeption of several stumps along the 
force lines of the Xast, 'asst and South boundary" 

No change orders were required undo: this contract. 

Surrary of  Construction Or_En'icn 
(.1 Organization 	 avorago 
(b) Nitioionoja. 	 avcrago 
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(o) Tratoptxwo 	 overage miG fOov: 
los'oroefuin>oo 	 averts. anal tiaoro 

1, aeautioc of 00d.ran4 	work aocomplidrod 
olf.oinit.y An- well 

..:ontraewr met fal iwymisnial to  lubwoatraotor, labor, eta. 
ton dot. 

36 



SECTION 6. 

GRADING - LASS VD= 

O INERaL 

Itsra of work included under the title of "Grading at Base Field" 
rk 4XC471t50.1, stripping, top soil replacement, compactisig of the 
exossation ••-nd other similar items. In general, that carchwork com-
prised 4,10.,000 cubic yards of common excavation; 2,0CC aeries of top 
Boil stripe:a; and replacement covering 1,381,000 cubic yards, making 
a total of a,592,000 yards of earthwork handling and completing. 

Established grades at the base field were determined on a maxima 
gredienc 	I%. The basic design was established by chi U. S. 
District Offico at Louisville and developed by the Arehiteot-Engineor. 
The earthwork covered en area of over 2,000 acres in which maximum' 
excavation outs below the existing ground level were as  ;ATV al 12 
feet and fill. as great as 10 feet above the =aural ground surface 
were required. The speoifications allowed a plus or minus 1: 1/10 
foot tolerance in grading. The finished elevations of the sages& 
for the area of the runways, aprons, and taxiways was 0.5 foot below 
the established grades. 

In general, testa indicated impaction to or in oxoess of the 
optimum requirements. The characteristics of the various types of 
soil encountered wore all conducive to very satisfactory advection 
in accordancewiththe requirements speoified. All the fills *ern 
placed in 6-inch layer, thoroughly rolled and sprinkled foroptimum 
moisture content. Tho average dry might of the naturol coil was 
109 pounds; and the average weight of soil with optimum mi,isturo con-
tent was 127 pounds. Specification roquiroments called for 96% of 
optimum *compaction, and the average results of soil tests for on-
paction 

 
indicated an average of over 110 pounds dry weight per cubic 

foot. Below this figure, the compaction was oonsidorod unsatisfactory 
and additional compaction was required. (Soo Sootion 19 for disouesion.i, 
of Soils Analysis.) 

CONSTRUCTION DATA  

General - Tho grading work was arranged in a single contract on a unit • 
FairEasis per cubic yard and awarded to Ralph Ryon; Construction 
Company of Salem, Indiana. Throe subcontractors assisted in the 
oarthearks- 

NoVaugh-llaynos of Contorlino, Mich. 	 doing 18.5% of the work 
Chornus Construction Co. of St. Louis, Yoe  " 	1612% " 	" 	'. Triangle Const. Co., Kankakee, U. 	 a 	4.S% " 	" 	il  

end the balance of 61% was done by the prime contractor. 

17 



Pertinent dates ;ran the initial planning to the completion of 
the grading work are: 

Office Work at Seymour started 	 Nay 25, 1942. 
Plans & Specs. Completed 	 June 18, 1942 
Letter of acrd Issued 	 July 2, 1962 
Reoeipt of Notioe 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 

Tho above dates of original schedule oompletion 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. 

aCon 	 - Progress was slow during the first month duo 
: --eitrotidghgroni und rater conditions encountered. The prime con-
tractor 'broke ground on July 7th at the site of the E-W runway, met 
of First Strout, and spent days in maneuvering hie earth loading 
end handling equipment tram bogging down in the mire. Early opera-
tions wore devoted to folios, crop, and vegetation removals; stripping, 
stocking, and piling top soil on the E-W runway at the intersection 
with NW-SE rummy. 

A brief description of the construction progress is taken from 
the summary construction report abstracted from the daily inspeotton 
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 ton of the thirteen Euclid* 
stuck at one time and the prim oontraotor using two D-45 
Caterpillar Tractors to pull the elevating grader and he 
kept a couple of D-8's for Pushers on the Emlids. After 
fighting conditions in this area for about a week the cam 
tractor was moved to the 9-$ runway beginning at station 16 
and going north. no contractor moved a three yard Northwest 
dragline in on the sandhill south of Keating School with 8 
Euolids hauling to the dump; and an olovating grader and six 
Euclid., working on the south end of the sandhill picking up 
a sandy olay to mix with the almost pure sand omaing tnt 
the dragline operations. The oontractor had 6 twelve -yard 
LeTournoim scoops stripping top soil from the fill area and 
stook piling it outside the too of slope on the met side of 
runway fill area. There was considerable discussion regard-
ing the foundation under fill area duo mostly to the foot 
that equipment was unable to operato without stick:ins in 
the mud after the area had been stripped; this was accounted 
far by the fact that the ground water level was loss than ft 
foot below the normal gourd surface. The Louisville District 
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Office issued a directive that this entire area was un-
suitable material and would have to be removed before the 
fill could be placed so the contractor pulled his equipment 
off the N-S runway on July 16 and began work, in building 
area No. 6 using a dragline and Euclids in 9 foot out near 
the intersection of the N-S and hiT-SE sprit 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 export on levee 
work, as technical advisor to the Area Engineer. The speci-
fications required the removal and stripping of top soil 
100 foot each side of the center lino 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 
thn out areas. A directive frac tho Louisville offioo, dated 
July 22nd, set the subgrade elevations 0.6 foot bolow finish 
olovations in the rummy and apron grows, and no top soil 
was placed within these areas. By August 16th grading between 
tho N-S rummy and First Stroet 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 halt of the eastwest apron area was 
fine graded, also the east west runway area from station 30 
to the end Sta. 55/00 end the north south runway area from t:m 
south Sta. 55/00 to station 46 was °caplets 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 Stroob 
it was necessary to require the contractor to do acme skipping 
around in this operation so that the work of other contractors 
could be started and carried on, particularly for tho under-
drainage contractor and the general building contractor. 
Plan changes in the location of the base engineering buildings 
nooessitatsd 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 oast of First Street over the 
building area No. 6 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 duo to on old 
family graveyard approximately over the north taxi strip parallel 
to NE-SW runway and about midway of the taxi strip whore there 
was approximately a six foot out, and it was necessary to leave 
a largo bar of dirt in there to bo graded later after the cemetery 
was moved. However, by Septonbor 20th grading ma oomploto on 
the aprons and runways oxoopt for tho N-S, and all was oomplote 
Novonbor 1st. The Myers Construction Company put a part of his 
oquipmont in on the N-S runway in addition to MoVaugh-Haynes 
oquipmont in ardor to oxpodito completion. 

"When the paving operations wore begun September 21st stskos 
were sot to plan Lvados for the paving. It was fours.: that the 
grade was consistently a tonth low on the apron aron and the. 
grading contractor was required to place approximately 13,000 
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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 
eomplianoe 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. Work-
able plans wero never furnished for this area. The original 
plan was made for under drainage construction and work was 
laid out and performed in acoordanoe with this plan, however, 
a later edition changed the entire scheme deleting under-
drainage and substituting inlets for the oollootion of surface 
drainage. Grading was laid out to this plan, howovor, a sub-
sequent plan for the drainage deleted several of the original 
storm drainage lines and changed the location of others after 
tbs area grading had been performed. For the most pert grading 
in the all-over landing field was very light, however, it was 
n000ssary in moat oases to strip and ropierce top soil after 
the grading was done. The all-over grading was finished oast 
of the triple box with the exception of saes finish dressing 
in the north and east area and the trot grading west of tho 
triple box vas about two-thirds finished. No grading has 
boon performed on a strip adjacent to the triple box, and in the 
area on tho west boundary directly west of the E-W runway as of 
this date.' 

After D000mbor 22, 1942, finished dressing work of the surface 
could not bo carried on expeditiously because of the unfavorablo 
weather conditions. 

No change orders woro issued on this contract; however, a 
supplomontal agreement, dated August 1, 1942, added oarthwork far tom-
porary ditches and permanent drainage ditches which is described in 
Section 7 - 'Drainage - gas° Sito". 

Summary of Construction Oporations  

(a) Organisation 	  avorago 
(b) Efficiency 	  aver ago 
(o) Initiativo 	  &morays 
(d) Rosouroofulnoss 	  avorago 
(o) Execution of contract 	Work accomplished officiontly and 

roll 
(f) Contractor made peymont to sub-contraotors, labor, ate, when 

duo. 

Construction Guarantee - Cooplotion of contract is guarontocd by per-
nrmanco bond. 
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SECTION 7 

DRAINAGE - BASE SITE 

DESCRIFTICN 

General. The drainage of the Base Site consists of two major systems of 
stora water emirs, and open ditches;-namely, (1) The north 

drainage system serving about 46% of the Base Site area, tributary through 
a single min ditch to Reddy run and the east fork of White River; and 
(2) the south drainage system serving about 66% of the Base Site area 
tributary through Vesting Ditch, 121 miles long, to the Muscatatuck 
River. Exhibit 3-A Part 1 shows the general scheme of the atom sewers 
and ditches of the north amisse district on the Base Site, and Exhibit 
3-A Fart 2 shows the general scheme of drainage for the south drainage 
system. 

The trainer improvement comprises 8.94 miles of open ditches in-
volving 426,000 cubic yards of earthwork; 6,450 lineal feet at concrete 
apron trenches; 6,100 lineal feet of reinforced concrete box-section 
oceduits; 84,600 lineal feet of storm goners; 60,600 lineal feet of 
sub-drainage; 582 manholes and inlet structures; 6 reinforced concrete 
arch bridges; and other appurtenances thereto. In addition 2.53 miles 
of temporary drainage ditches involving the excavating and baokfilling 
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, sites, sections, elevations, details and 
other pertinent data has been officially placed on file with the 0.C.E. 
Fora 290A, and is designated as Record Drawings No. STES-AE -1DR to 
39DR inclusive, dated February 18, 1943. 

The north drainage system of the Base Field has been designed by 
the Arehitest -Engineer and constructed in general conformity with the 
preliminary report on "The North Drainage System" dated thus 25, 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 
piens. 

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

B11114 Dots on Design, 

North Ditino S tem. The pertinent basic design factre for the 
m go, including the building area, an Na f*I13,41- 
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(1) Use of rational formula, 0 A C.A. 
(2) Design storm of 1.4 inches per hour, taken from Miscellaneous 

Publications, No. 204, U.S. Department of Agrinulture, by 
David L. Yarnell, pages 41, 42, 43. 

(3) Frequency of above storm, expectancy of one in 2 years. 
(4) Coefficients used in above formulai- c 

(*) Woods....0.1 (b) Cultivated land s 	 0.2 	Leans and 
psstures....0.3 (d) Gravel roads 	0.7 (e) Pavements 
and roofs....0.9. 

(6) 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 	 0.6 (c) Fevemetas 

and roots.... 4.0 (d) Gravel roads.... 3.0 (e) Lawns and 
matums.... 1.0. 

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

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

South Drainage System. The Maio 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 
X... meager, possibly Just sufficient for cultivated and pasture lands. None 

of the existing ditches were used in the final construction. 

The north drainage system is constructed with the main outlet ditch 
frac Noddy 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, Fart 1). The upper halt 
of this ditch provides immediate outlets for all road ditches in the, 
officers area, hospital area, motor pool area, warehouse. etc. 	-cc:Fr 

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

2840 Lin. Ft. with 16 foot bottom width 
3633 " " • 10 " " " 
1624 a a It 8 a • I 

11+48 • • • 5 ii is if 

3045 lc II II 3 II • • 

COO it " ' 5 • a r 
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Ilerv:ah ditch.; 

Thy gradient of tho main ditch is 0.08% except foe: the caper 2/3 of a 



mile which has a mraoient if 0.54. 

Sewers. The building area sonth of E. Avenue is Onand through the 
underground conduits and inlets oomprising 6 main lines and several 
connection laterals asking a complete system of underground storm 
drainage of 5.07 miles of sewers, divided as foils's.- 

_ 
185. Lin. Ft. - 10" storm drains (Vit. tile) 

	

a856 " 	" 	- IS" 	• 	t 	II 	N PA 

	

3128 ' 	" 	- 12" 	. 	" 	a 	N 

	

69 '' 	: 	- 16e 	r 	4 	It 	I 

	

7437 • 	.: 	- len 	a 	e 	n 	' 

	

v15 II 	3 	.• 21" 	3 	II 	• 	11 

	

3373 ' 	- 24" 	• 	• 	• 	It 

	

4E89 '• 	it 	- 27" 	• 	" 	(R•C • pipe) 

	

158$ J 	II 	
303 	

• 	a 	l• N 

	

540 * 	r 	- 33" 	' 	• 	II 	• 

	

100I) w 	i 	- 38° 	" 	• 	11 	1 

	

205 it 	a 	. 39' 	II 	II 	• 	II 

	

933 a 	n 	- 42" 	" 	e 	n 	A 

	

726 4 	is 	. 48" 	" 	a 	Si 	II 

180  ... TYPE,  A, B & C Inlets 

lain lines Nos. 1. 2, 5 and 4 serve the squadron areas of the eohool 
area, and main lines Nos. 6 and 6 serve the warehouse area. A amber 
of small drains sarving as storm water outlets for a number of buildings 
are eorstected to the storm tins. 

Temporary Ditches. The tin temporary ditch with 8 foot flat bottom, 
III slopes, extending for over 4,000 feet, was located to the west-end 
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 orossed the min ditch as indicated in Exhibit 5-A, Part 1. These 
bridges were designM 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 
presents a pleasirg appearance in the area, and requires an unusually 
stall amount of critical material (18.6 lbs. of stool per cubic yard of 
concrete). 

The South Draimge System. 

)pen Ditches. The draimgo area served by open ditches in The south 
Tri-Mnierfeas is divided into two parts, namly, the Marginal Ditches) 
and the min outlet, Resting Ditch. 

TM marginal ditches are fatr-foot flat bottom, with 21' sloping  
bent. and an gradients of 0.10% except at the several uheoL dams 	",d 
axon  these ditches. The total lengths of the east and west marginal 
flitches are 10,865 feet and 8,850 foot respectively. There 1a-gina1 
ditches sores the all-over landing field area and as outlets f,1. the 
indardrainago system; and also to divert the run-off aronni th, 
stem field area no as 	to reduce the site of the stunt 	'A ...t..111 
The erect. 

23 



The north part of Pasting Ditch was enlarged and deepened as an 
outlet for the concrete triple box conduit and is a 26-foot flat bottom , 
ditch with 2.1 sloping banks, finished to an average gradient of .06%. 
The improved length of 15,660 feet extends from the south line of the 
ailitary resonation soutinerdly for a distance of 2.57 miles. Appuzys 
tenant construction items involved in themerginal and fasting Ditch/ 
improvements included three new bridges and the underpinning of and 
County highway bridge. 

Observations of Meting Ditch during periods of high run-off in- 
Hester serious flooding, downstream below the enlarged emotion of 
Resting Ditch and it appears advisable to extend the deepening and 
widening of this ditch for a distance of five or more miles. This 	_/  
also involve the underpinning and reconstruction of nine more bridges,. 

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

The runway-taxiway drainage system ie 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. Sower lines A, B, C, D, E, P and 0, totaling 107,616 Lin.Ft. 
5. Pavement edge drains 

The all-over field systole is made up of ten lines of sewers known as 
lines II, 1, J, K. L, Y, 11, 0, P, 11-1, and box sower sub-drain, totaling 
16,116 lineal feet. 

A breakdown of all unierdrairage in the south drainage system is as 
follows, 

Away-Taxiway Area  

226 Liao Pt. of 6 ' x 61 	 Single box sewer conduit 

	

1456 4 	
• • 0  x 61 	Double box sower conduit 

	

5590 " 	" • 1  x 61 	 Triple box sewer oexduit 

	

698 " 	" 12" plain concrete sower pipe 

	

1102 n • ige • 	• 	tot W 

	

5026 • • leg a 	w 	It R 

	

1556 " • 24" * 	n 	It n 

	

19/ " 	• 27" Reinforced concrete pipe 

	

515 4 4 50
1  g 	 n 	• 

	

1490 n y 861"  w 	 w 	" 

	

855 4 	" 15" 	• 	 .• 	culvert pipe 

	

68° It V  18' • 	 4 	u 	. 

	

C1 	le  21" • 	 It 	. 	. 

	

F32 	n 24' " 	 V 	R 	R 

	

;45.1 	I 	11 

	

501  11 	 n n n 

	

t8; ' " Si" n 	 a 	n 

	

4ele 	" 35n gs 	 r 

	

.7470 a /I 
62'  4 	 n 

	

SCZA . 1  48' • 	 . 	 . 
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6092 Lin. 
7088 
1729 

38996 
14990 
6177 
346 
2998 

Ft. 

• 
• 

• 

• 
• 

Rummy-Taxiway Area (Cont.)  

64" Reinforoed concrete culvert pipe 

	

60" 	* 	I 	• 	• 

	

66" 	* 	• 	• 	• 

6" Vitrified sewer pipe 

	

8" 	• 	• 	W 

	

10" 	• 	" " 

	

12" 	• 	01 	• 

12" Plain °secrete sewer pipe 

South All-Over  Area  

2301 Lin. Ft. 15" Plain concrete sewer pipe 
2728 	" 	• 18" 	" 	• 	• 	• 

• 21" " 	 • 

1481 	• • 241  • 
• 293 24" Reinforced concrete pipe 
• 1604 • 27" 	• • 
• 1235 It 50" • • 

444 • 33" 
1278 56" • 

345 21" • culvert pipe 
744 • 27" 

• 287 • 50" • 
• 298 

• 
35" • 

294 	
• 

566  

• 

• 

1409 • 59" 
1840 • 42" 
1282 	• • 48" 

CONSTRUCTION DATA  

General. The plans and specifications of the storm sewer drainage 
iqriaiirWere arranged in a number of notions to permit awarding of 
several ocetraotss 

Division AF-1 Contract No. 11569eng.6561* 
Contract No. 1559eng -6314 
Contract No. 1669eng-6744 

Division 8-81 Contract No. 1/569eng-6586 
Division 3-813 Contract No. 11659eng-6518 

*Part of concrete pavement contract. 

The above contracts were awarded to four prime contractors, 

Contractors  

Draimge Contractors, Inc., 
Detroit, Michigan 
Nolan Construction Co., 
Detroit, Michigan 
Prank S. Tillan, 
LaCrosse, Wisconsin 
(Joint Contractors and 

Co-adventurers) 
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Contract No. and Designation 

1569eng-6361 - The under-
drainage for the south drain., 
age system. 



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-BA) 

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

11559eng-6314 - Drainage for 
South Ditch (Fasting Ditch) 

1$59eng-6744 - Bridge work 
at Ditches (off resonation) 

11659eng-6366-Underdraitage 
lines in North Drainage 
system 

W669eng-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 commenoement 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. 11559eng-6561 -
Drainage Contractors, Inc., Nolan Construction Company a Frank S.  
Tillman, Joint Contractors.  

Materials. The major items of material used in the construction of 
underdraimge of the south drainage system included concrete, rein-
forcing steel, precast concrete units; vitrified sewer pipe of vary-
ing size fres 6-inch to 24-inch; plain concrete sewer pipe (B&S) of 
varying size from 12-inch to 24-inch; reinforced concrete pipe (Tao) 
of varying sizes from 27-inch to 36-inch; reinforced concrete culvert 
pipe (Tao) of various sizes from 15-inch to 66-inch; special filter-
ing backfill media around the pipes; electrical ducts; brink, mortar, 
cast iron frames and covers; precast concrete products; and other 
similar items. 

In general, all materials used oomplied with general require-
ments of the specifications with exception of the dimensions of 
precast concrete products, and availability of suitable filtering 
baokfill. 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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Division No. 
Designation 

SOUTH DRAINAGE SYSTEM 

Work -Bridge 
AF-1 

Underdrainage Open Ditches 

6361 6314 6744 Contract No. t559eng- 

Office work started Design in District Office 12/15A2 

Plena & Spec. oscillated 1/15/43 

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

Lotter of award issued 8/342  7/21/42 1/234 

Receipt of notice to proceed 8/3/42  7/23/42 

Construction started 8/17/42 9/1/42 1/29/43 

Original scheduled completion 10/1/42 8/15/42 2/28/43 

Revised scheduled completion 11/1/42 3A/43 

Construction completed 2/28A3 • 2/19/43 2/28/43 • 

(1) At Area Engineer Office, Seymour. 

• Balance of minor items transferred to Job A-5 



NORTH DRAINAGE SYSTEM 

B-88 
Open DitchesDitches 

Division 
Designation 

B-8A 	. 
Underdrainage 

Contract No. W559eng- 6366 6316 

Office work started (Seymour) 8/12/42 6/12/42  

Preliminary report filed 6/25/42 6/28/42  

Report revised and returned 7/1/42 7/1A2  

Plans A Spec. completed 7/12/42 7/124.2 

Bids Opened at District Office 8/8/42 7/23/42 
co co Letter of Award issued 8/5/42 7/234.2 

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

Construction started 8/14/42 7/28/42 

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

Construction completed 2/28/43 (99%) 12/31/42  

Transfer to Area Engineor 2/2843 • 2/28A3 

• Balance of superrision t.ransZtrred from Architect Engineer 
to Area 671gineer. 
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171.".-marship. 4:. nximi:lr.,q on the wercenihie on both as cout-sottrs 
eon surccal:acters in the erecution of this contract, considaraticris 
have been vivo': to the lowil situation uc to the Limited. capacity of 
ran omterials and tanifttotin ing plants of precast concrete pipe; tlw. 
importance of other construction work, partioulariy pavements and 
boo: sowers, using the output of available crushed stone; and the 
limited tire of the construction schedule. In view of these consid-
erations, the workeenship of all three subcontractors would be class-
ified good, and in any reap:tots Letter than the prime contractors, 
whose wor1=mnship a s a whole would be classified better than fair. 

Construction  Frsress.  The original construction period that this 
contract co-..erao 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 roach 
the final contract completion. The major causes of this over-run in 
the construction schodulo are, 

1. There was a loss of 10 days in the initial operations. It 
required considerable tire to organize operating crows, mohinery, 
and delivery of sower pip, in the 5 days allotted to start construc-
tion operations. 

2. There was a shortago of labor during August and September 1942, 
Tao prime contractor was continuously oonfrontod with the problem of 
sufficient and experienced labor of all trades. Subcontractors W(0-63 

called in to assist the prime contractor to enable him to mintain a 
more satisfactory construction schedule. 

3. There was an undue anour.t of breakdown in the excavating 
mchir.ery prior to October 21, 1942. The daily construction roportr 
indicate that tine was lost duo to breakdown of mchinory. mach of 
which night have boon avoided, by proper timing of needs in reontnery 
Forts. 

4. Construction could not be prosecutod effectively due to t.!” 
unfavorable weather conditions during the period from Sovembor 21, 
1742 to February 28, 1943. During the above period there woro ,cry 
few days when any contractor could do outside sewer work with a.v 
degree of efficiency or satisfactory progress. 

5. During September and October 1942 there was a ohortago of 
sewer pipe to mot the £Seld requirements. The :coal precast ODIY 
crete manufacturers did not have sufficient capacity to rat Vert 
needs of all contractors working on war defense contracts in this 
vicinity. 

6. Setter construction was done undor unSayorable substrAca 
conditions. The contractor, were delayed in sewer construction due 
to saturated sand and silt encountered at and below the flea line of 
eery sewers. This one factor alone retarded construction w..errss. 
The lack of suitable filter =ter's', or backfilling uroiaid -he pipe 
to. overcome the difficulties due to fine running send mid si.t 'Los 
p-esant throughout the =jot Fart of the construction ,errant. 
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7. Consicierab‘e time and labor were required for the cleaning of 
•note and sewers. It was almost Impossible to prevent the time silt 
.mad sand from the ground surface to reach the sewers after construe. , 
Lieu. Many days were consumed in cleaning out the sand and silt 'bleb 
bad collected in the system. 

Changer. Major changes covered by change orders in the underdrainago 
t-tfle—ioutadraizage system are, 

1. The change in pipe speoifioations from Federal Specifications 
82-P6371 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 concrete box sower; the elimin-
ation of some 68 miles of porous type uzderdrain tile; ani reduction 
in rootage of storm sewers of various Sites in the south all-over 
field area. 

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

3e. 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.. Crgenization.  The contract W559eng-6316 consists of 
both large-scale sewer construction and oonorete paving work, and 
was awarded to the group of oontraotors, as a joint eomtraot 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. Ventral's, 
President and Treasurer, Prank 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 bad 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. MoKenzie, 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 1559eng -5366. 

Zanotti A lemetti of St. Paul, Minnesota, is a partnership end 
did 9.8% of the contract as a subcontraotor. 

R. R. Dawson of Bloomfield. Indiana, devoted his organisation 
un the concrete apron trenches, doing 2.8% of the contract es a enbe 
‘ontroctor. Be normally operates as • partnership with R. Strunk. 
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Underdrairage of the North Drainage System, Contract No. W659eng-6366  
-tirosingham Contracting Company, Birmingham, Michigan.  

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

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

Construction Progreso. The original construction period of this eon- 
traot covered a 93 day period ending November 8, 1942, and has 

i   

re- 
quired

;itglitiligPr t4 tiO hatl flg: Pl:g ce  acceptance. The 	ost 	titeggtrna  
complete within the 95-day period to the extent of over 90% physical 
completion; however, to date the contractor has been unable to oleen 
all inlets and smaller drains tree of silt and sand sufficiently to 
be acceptable and secure a final release on this contract. 

Chief causes of the over-run in the oonstruotion period area' 

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 ct the Ball building from the original site 
in the plot plan requiring redesign of additional storm sewers 
Omani as No. 6) in this area. Tho redesign was made after sower 
construction had started. 

Chan° o. Major changes covered by change order in the original con-
tractfor the underdrainsge system of the north drainage arca aro; 

1. Relocation of the BUS building described above. 

2. Various changes in location of buildings, prinary 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 Organisation. The Birmingham Contracting Company oper-
ate, as a oorporation from the main offices in Birmingham, Michigan, 
with C. A. Phelps, President, Glenn Phelps, Setretary-Treasurerr 
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 Drairage (Fasting Ditch) Contract 11569eng-6314  
Orin Drainer Borth Drainage) Contract WSDeng..6316  
Ralph Myers Donstruction Cerny, Salem, Irdiana  

Workmanship and Progress.  The contractor on the above open ditch 
earthwork had an experienced organization and excellent earth hand-
ling equipment for carrying on this work in conjunction with the 
grading work of the Base Field done under • 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 &bans. 
domed. 

All open ditch work was done true to line and grade; slopes 
were fine trimmed in a first-class workmantilm manner. Considerable 
sloughing of the tanks has occurred at several places along these 
ditches due to the high percentage of silt in the top soils, and 00 
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-typo bridges were constructed by K. M. 
Winslow of Belay Indiana, as a subcontractor of Ralph Myers Coo- 
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 O Avenue West could not be started 
until after September 16, 1942, when the existing airport was stem= 
domed as a temporary flying field. Workmanship on all bridges as' 
excellent. The contractor had excellent skilled workmen, adequate• 
equipment and cooperated at all tines. 

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

&IAA. Work (off Reservation - Contract W669eng-6744  
R. R. Dawson, Bloomfield, Keriucky 

The work under this contract included the oonstruction 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 ocean 
platten

complete  
February 19, 1943. As of February 28th, this contract was 

36% 	d. 

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 end I-beams with wood plank flooring on the 
other. Timber and I -beams were Government-barnished. In general 
these bridges have a center span of 24 feet and with two oproach 
spans, mating a total length of nproximattly 48 feet. 



Progress las been exceedingly 'lc+ duo 20 inclement metier and 
high water; in foot, a longer reriod for this work under hinter condi r 
.tioys would have been in order, particularly for this ow:tractor. who 
operates just a mall organisation with a !baited amount of construe r 
U.= equiment available. 

Comments and Remarks.  4 few commits are given herein relative to the 
more important construction problems and difficulties encountered in 
the drainage work described in the above contracts, together with 
acme suggestions which my be helpful in the maintenance of the spa. 
tams and in similar construction work in the future. 

It was impossible to secure suitable coarse materials as filter 
media for Mal:filling around the pipe to meet the specifications. 
Either eruahed stone or gravel could be used for the filter media as 
backfill but the only notarial which could be obtained meeting the 
above requirement was crushed stone from the local quarries. The 
available so-called pit-run gravel could be obtained from pits along 
the East Fork 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 carso aggregate for concrete 
in the avements, concrete box severs, 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 tookfilling 
around pipe, such loss to get ami Notarial delivered in the field. 
Hence, it was necessary to delete all 'Foetal backfill material from 
the construction after November 20, 1942. 

Antieipating the over-all requirements in the matter of said, 
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 stook piling or even advance deliveries to the 
site. The problem of anointing the material among the contractors, 
2n emu:Mance 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 
difficult. 

A most important allied problem arising during the construction 
of sowers and ditches was that of top soil erosion. The grading of 
the over-all field and building areas left sores 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 sand. and no doubt will oontinue to do so until the 
ground surface is provided with a mat of vegetation, grass, eta., to 
prevent surface erosion. 

It is recommended that seeding operations be made a part of 
grading work, even if excavating sewer trenches and other s'ecilar 
work were to destroy soon of the seeded.areac. Apparently, the 
net practical solution to prevent sail erosion a1 silt entering 
inlets and more after construction do to seed all graded lams 
lneedietvly after grading with a type of grilse or growea idlic'a will 



provide a root rat to hold the newly graded surfaces. It will also 
prevent the troubles arising due to dust storms, many of which omourred 
during construction and retarded progress. 

Construotion difficulties were experienced in the placing of the 
precast concrete units chiefly the precast grates for the apron trim. 
ches, due to the irregularities in the dimensions of the precast prd-
ducts. These bars were oast in wooden forme 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 ohmage 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 Vatting Ditch below 
the enlarged section are matters which will require additional study 
and observations. It is reommerded that several gaging and °beers 
vation stations be set up along Keating Ditch to compile data for 
design of extensions to the open drainage system. 
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SECTION 8. 

RAILROAD - BASE FIELD 

DESCRIPTION 

Gonoral - Tho railroad system for the Salto ?told consists of a main 
i77,11Trom a oonnootion with the Ponnsylvania 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 thonoe continues 
southwesterly nearly 3/4 of a mile through the Warehouse Area with 
branch sidings to the coal, oil and gasoline storage areas. (Soo 
Exhibit 3-B in Section 22). 

There aro throe spurs from this main railroad connection, vie., 
No. 1, which further servos the warehouse area; No. 2, which serves 
the oil and Gas storage areas; and No. 3, which servos the coal 
storage yard. This latter track was extended for the use of Frank 
S. Tillman, Contractor, in hauling tutorials for concrete pavorsnts 
at his own expanse. 

Tho railroad extension was designed by the Architect-Engineer and 
constructed in goneral conformity with the approved proliminaryroport 
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 oonnoctions showing lo-
cation, elevations cad pertinent details is designated as Rocord 
Drawings No. ST'S-AE-1FIR to TRR, dated 12-14-42, and has been 
offioially tiled with the Post Engineer in accordance with the 
transfer of the improvement in 0.C.E. Perm 2903. 

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 oporato on it. The lengths of the 
railroad connection aro as follow: 

Hain Track 	  7,423.0 feet 
Switch No. 1 	  2,618.0 feot 
Switch No. 2 	  1,011.7 foot 
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 timbal., rolayor 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 conneotion 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 Mile Post I-60, 
and ran to their west right-of-inky line fraa which point the track 
was oonstruoted by contract. 

Fran this corn:erotica the track takes off at a 10 degree curve to 
the right and extends souttmeetnardly to the west line of Walnut 
Street extended a distance of 3,824 foot. A 60-foot width right - 
of-way was purchased across private properties (See Exhibit 2A-3) 
and fenced. The center of the track is 20 feet free the northerly 
line and 30 foot from the southerly line of said right-or-way. Poles 
for the electric power feeder line are in the center of the southerly 
10 feet of the right-of-way. West from Walnut Street the track con-
tinuos on the reservation. The maximum cane used is a 10 doge., and 
the maximum grade used is 0.7 per oent. Rails of different weights 
wore used as sham in a table herein according to the construction 
stations. 

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

The clearing comprised clearing the ground of grass, woods 
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 subgrado. The track 
ens brought to grade in lifts and the ballast spread and empactod 
thereunder and along the track. 

Materials  

Ties - The ties were furnished and trucked here by Floyd Stark of 
IMia, Indiana, from when 9,000 untreated ties were ordered. Of this 
umber 6,935 were used in the tracks and 976 were piled along the 
tracks near Walnut Street. The ties were of a very poor grade and 
did not meet the specifications. They were out Fran native timber 
into sites 6"x8", 6"x7", 6"x8", 7"x8" and 7"x9". So nmorous were 
the miscellaneous defects that at ono the before final delivery the 
entire lot was rejected. Inter their use was permitted because of 
the difficulty in obtaining a bettor grade of ties. lore than 1,000 
were finally rejected, and all rejected ties were purchased by Frank 
S. Tillman and used in his extension to Track No. S leading to his 
concrete nixing plant. Ties were alloosted to this project, and 
7,911 were so accepted. Ties used by F. S. Tillman's extension of the 
track wore not accepted. Three sets of used switch ties were shipped 
from a war plant project at Terre Haute, Indiana. 

Culverts - Culverts wore oonstruoted of creosoted oak timber sawed 
to dinonsions, and these provided 304 lineal foot of 12-in. by 16-in. 
box culverts. 
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Rails, Turnouts and Accessories - All rails wore second hand or 
relayer rails. All turnouts used wore No. 8, and all couplings, 
tie plates, etc. had been used prim• to delivery to this projeot. 
Switches are the sore 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 pousd and 280 gross 
tons of 85 pound %eight, but these quantities wore not furnished; most 
of the rails furnished were lighter. 

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

Excess  Notarial - There was used in the Tillman track extension the 
/171-1-Eiwing list of materials which wore allocated for the project, 
and which were loaned to the contractor, and are to be retained for 
area maintenanoe when this contractor's track is removed:- 

1,4C3 lock washers, 902 tie plates, 24C 7/8" bolts and nuts, 
114 3/4" bolts and nuts, 2,400 lineal foot of 601,  rail (80 cos. 30 feet 
long), and 82 pairs of couplings for 60d rail. 

CvNSTRUCTILE DATA 

Contract No. 
Contractor 	 

   

17559ong-62 58 

   

  

Acme Railroad Construction Company, 
Cleveland, Ohio 

  

Pertinent Dates 	 1942 

Office York Started 	  e• 	 June 1. 
Plane and speoifioations completed 	 June 15 
Bids opened and contract awarded 	 June 27 
Reoeipt 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. - - 	August 17 

Construction began 	 August 25 
First rails laid & spiked (250') 	 September 10 
Use of ties, authorised 	 September 15 
Two oars 60 lb. rails A couplings arrived - - - - 	-September 17 
Track laying roamed 	 September 26 
Completion Date, Second Priority 	 September 29 
Actual Completion - 47 days late 	 november 16 
Transfer to Area Engineer   	 november 16 

Construction Progress - The chief delay in the construction of the 
railroad was caused by the delay in receiving allocated materials. 
The cmpletion date was set under two priorities:- under the first, 
all work was to be ocmploted it 45 days except that noted under the 
second priority, namely, the placing of ballast, crossings, signs, and 
final ointment, which to to be completed in 90 days. The original 
completion dates were, - First Priority, August 15, 1942, Second 
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Priority, September Z9, 1942. 

The final oompletion date was Novoaber 16, 1942, an over-run 
of 47 calendar days. If the allocated materials wore 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. 

Tho delay in delivery of the allocated materials for the rail-
road construction was the moat serious of any particular item on 
the oomplotion of the entire project. By this delay shipment of 
materials to the site by rail delayed construction prat-roes of the 
oonorete work for runways, aprons and taxiway,. 

Workmanship - Tho construction work by this contractor was satin-
'factory and the track work was in excellont condition at the time 
of its acceptance. His construction progroes was decidedly retarded 
from the lack of the allocated materials. This was no fault of the 
contractor for ho had a good organization and ample oquipmont, and 
during the ooriod natorials wore available for his work, tin progress 
was good. 

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

Tabulation of Rolayer Rails by Construction Stations- 

Lin. Ft. Lin. Ft. Lin. Ft. 	Lin. Ft. 
;.iain Line 	 1000 	850 	750 	60i 

O 4 00 P.C. 10°  Curve 
O !. 28 	to 9 • 05 	 877 
• 4 42 	to 8 4. 87 	 845 
9 4 05 to 9 * 38 	 33 • 
8 	87 to 9 r 20 	 33 
9 + 38 to 39 r 66 
9+20 to 38 4 71 

	

38 4. 66 	to 38 r 74.7 

	

38 .4 71 	to 38 	74.7 
38 * 74.7 to 39 4  50 - Turnout 
39+ 50 to 59 62 
39:50 to 39 .4 74 
39 e 62 to 45 * 88 
39 	74 	to 45 .4 73 
45 e 88 to 48 • 63.9 
45 + 73 to 48 r 63.9 
48 + 63.9 to 49 + 40 - Turnout 
49 4 40 to 53 • 31 
49 4 40 to 55 r 31 
53 a. 31 to 64 4 06 - Turnout 
54 06 to 54 + 29.3 

	

54 4 06 	to 54 .4 48.5 
54 • 29.3 to 74 + 23 
54 is 48.5 to 74 + 23 

38 

8.7 
3.7 

12.0 
24.0 

275.9 
290.9 

391.0 
391.0 

23.3 
42.5 

2,928 
2,951 

626 
599 

1,993.7 
1,974.5 



Lan. Ft. 
Pm. Switch No. 3 	 100$  

0 • 00 	Heel of Frog 
C • 00 to 0 t 16.5 
O 4. 00 to 0 4 27 
0 • 16.5 to 25 t 20 
O t 27.0 to 26 * 20 

For Switch No. 3 

O 4 00 	Heel of frog 
O 4  00 to 2 1 43.4 
O .* 00 to 2 t 30.5 
2 • 43.6 to 11 • 41.6 
2 • 30.5 to 11 t 56.5 

Lin. Ft. Lin. Pt. Lin. Pt. 
86t_. 	754  

16.5 
27 

2,505.5 
2,493.0 

243.5 
250.5 

898 
926 

For Oil Station Track  

End of Frog to P. C. 	 22.0 
P.C..to P.T. 	 753.0 
P.T. to End of 75j 	 19 
End of 754 to end of traok 

 

1,094 

      

1.722 	66 2,754.5 18,986.7 

The Acme Railroad Construction Company  is OM organization with 
qualified men and equipment to handle several contracts at one time, 
and oan furnish ample equipment and do railroad work efficiently. 
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VICTIM S.  

ROADS BASE FIELD 

DESCRIPTION  

General - The Base Field is served by a gridiron of improved prier),  
IZZ-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 protect furnished . 
by the Louisville 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. 

The syJtom comprises 6.15 miles of primary streets; 6.74 mile" 
of secondery streets end roadways; 65,000 square yards of service• 
drives and parking areas; are twenty-four miles of roadway ditebse, 
and di road culverts. The ocmplotion 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 
roes; 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 
Sootion 22 of this report. 

Tho improved surface of ell roadways, drives, and parking 
areas is a traffic computed, crushed limestone bus course pitied 
on a prepared natural earth subgrado, with spotlit' construction 
methods adapted to moot available materials and unusual eubgrade 
conditions. The detail of locations, lengths, widths, grades, ele-
vations, sections, and design Metros of the system of roadways is 
shown on the R000rd Drawings, identified all drawings Nos. STES-AE-
1RPR to 13 RFR inclusive, dated February 16, 16, 17, 1943. 

Design - The road surfaces were designed to serve construction traffics 
W-as a base for a bituminous surface when the construction period 
was over. The exact typo and details of design are to be determined 
when this base has served the construction period and bermes properly 
consolidated. 

The gradients are in general very flat being loss than Ir.with 
only a few minor exceptions. The minimum gradient for roadside 
ditches was planned at two tenths of one peroont but some exceptions 
were necessary. 

Speoial Features - Side ditches have side slopes 4 on 1 or flatter. 
Flat 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 perking erase is 
six inches in thickness except in a few oases where the thickness 
is 9 inches and 12 inches. The primary roads are twenty-two feet 
wide with three -ineh crown: the secondary roads are eighteen feet 
wide with two and one-half inch cram, and the service drives ten 
feet wide with two-inch crown'. French drains of crushed stone ware 
placed at low points in gradients. 

Drainage Features - Only the portion of the building area south of 
k. Avenue is provided with uoderdrains. nore underdrains wore 
available. inlets to them wore provided in road ditches. Mere under-
drains were not provided, the surfaoo drainage was carried in side 
ditches to the large open drainage ditches. Culverts were provided 
where necessary. In the area served by undordr►ins few culverts were 
required. 

CCSSTRUCTION DATA 

deneril - The prime contractor placed the crushed stone base courses 
end 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 Nov 	  B-6 
Designation: 	  Construction of Roads 
Contract No.: 	  1659eng -6357 
Primo Contractor: 

"am 	  Ralph Myers Construction Company 
Address 
	

Salem, Indiana 
Sub-contractor 

Namo 	  Triangle Construction Compaq 
Address 	  Kankakee, Illinois 

Dates 

  

 

Office work started 	  
Preliminary report filed 	 
Report reviewed and returned - -
Plans and specifications dompleted - 
Lotter of award issued 	  
Receipt of notice to proceed - - - 
Construction started 	  
Original scheduled oompletiOn - - - 
Aetual construction completed - - - 
Transfer to Area Engineer 	 

Juno 1. 1942 
Juno 15, 1942 
Juno 17, 1942 
July 12: 1942 
August 1, 1942 
August 1, 1942 
August 22, 1942 
Nammaber 14, 1942 
February 22, 1943 
February 26, 1943 

Laterials - 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 goneral three different sitec were used. First layer on 
the subgrade was 3 inches of stone passing a 2ea  screen and retained 
on a le screen. Second layer was 3 inches of stone passing ale 
screen and retained on a is screen. Third layer was 1 inch to 2 
inches of stone screenings passing a ?IP scram and graded to dust._ 
The second and third courses were the same throughout but the 
gradation for the first ootrse was modified at times to expedite 
deliveries of stone free the same quarry to the paving contractor. 

Culverts - The oulverts were built of good quality reinforced con-
crete culvert pipe manufaotured by the United States Concrete Pipe 
Co., in accordance with the specifications of the American Society 
of Testing Materials. Serial Designation ASTN-C-703-41. 

Workmanship.- The workmanship throughout was very satisfactory. The 
grading operations by the subcontractor wore particularly well dono 
and true to design grade and cross-section. The work by the prim 
contractor in placing, leveling, oempacting, and smoothing the crushed 
atono courses was likewise well done. Culverts were set true to, 
lire and grade and well bedded. 

Subg•ade - Subgrodes were composed generally of sandy soil which 
contained enough clay binder to ccapaot well. They wore aoouratol•• 
shaped, well compacted, dense and herd. There more a fow exceptions 
where soft and unstable material was found. In such cases the un-
stable matorial was removed and replaced with suitable natural 
soil. In several plates unsuitable subtend° material was rcmovod 
and additional thickness of stone used. 

The subgrados for the service drives were in general much loss 
satisfactory because such drives were placed during unfavorablo 
winter conditions. In many such oases the subtrados wore strongthonod 
and the backfill over culverts was made by the addition of pit run 
gravel. 

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

.The placing of crushed atono was delayed and progress retarded 
by allocation of a largo portion of the output of the Frank Stone 
Quarry to the pavement oontractor in order to keep pavement eonstruotion 
at maximum production. 

By reason of these conditions and the unfavorable =ether 
during the late Fall and Winter months the contract complotion tins 
was exceeded by one hundred days making the construction period about 
double the original contract period. 

C)uulgo Orders - Thoro wore no major chants orders. The unit prioo 
contract pormittod increase or decrease of contract Stoma without 
change ordora and no unusual conditions arose requiring major changes. 
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Sucrarz_of Constructirn  Operations - The prime contractor's organ-
MIT= force contract was necessarily very small but entirely 
adequate. General supervision was given by a Superintendent having 
Ginty of savers' notraote on the area and there was a ouperin-
tendent vho gave his entire time to the management of this contract. 
Only a small labor force and a stall amount of equipment was used 
by the prime contractor. 

The subcontractor had a small but efficient organisation. 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-
tractor to material producers, subcontractor and laborers were satis - 
fautary and prompt. Laborers of the subcontractor were well treated 
and promptly paid. All laborers seemed well satisfied with the eon.' 
diticms 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 later. 
Thasa were made promptly as requested. The contract was entirely 
completed in a satisfactory manner in accordance with the plans and 
spooitioations. 

Guarantees - There are no guaranteoc of matorials or workmanship 
provirorlier in this contract. 

Cents - It is important that this improvement be well maintained 
Withe next few months. Having been placed adjacent to and over 
trovohos for drainage structures, underdrains, sewers, water mains 
mrd other excavations which disturbed the density of the subgrades  
coequal settlement of the surface should be expected. Being of traffic 
oomd construction the crushed stone base is not yet fully stabilized. 
Maintenance should consist of keeping the shoulders and ditches smooth 
and iron tram obstructions to drainage, by the addition of crushed 
°tone of proper quality, size and gradation to the surface and by 
:requontly smoothing it. 

These maintenance operations should result in a ban course of 
smooth even surface and maxima density to receive the biteminone 
surtabe when spring or sumer conditions are favorable. 

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

PAINIkENTS - BASE. FIELD 

The pavement of the flying field at the Base Field consists of 
a connected system of runways, taximays and parking aprons so laid out 
as to onoloao the warehouse and building areas on three asides and be 
readily accessible from them. (See Exhibit SAC showing Roads Is Pave-
ments). The pavements were conatruoted in accordance with the apprond 
layout plan furnished by tho Louisville District Office. 

Tho total pavement area is 828,577 square yards, an wooequiv-
alent to approximately 175 acres of concrete slab or enough preal‘ 
wont to build an oightommfoot oonorote highway 80 nibs long. • 
The quantity of row materials required for the construction of this 
runway-taxing-parking pavement was 185,000 tons of crushed atom 
and gravel, 92,000 tons of sand, 211,000 barrels of cement, 196,500 
lineal foot of expansion joints, 180,000 pounds of stool, and other 
incidental materials. The goneral location and the layout of tho 
improvement aro shown by Exhibit 3-C of Sootion 22 of this report, 

Tho pammont of all runways, taxiways and parking areas is a 
Portland foment concrete pavement of a minimum thicknoss of six 
inches placod on a proparod natural earth subgrodo. It is divided 
into strips and blocks by expansion joints. Tho details of the 
location, lengths, widths, olovations, Nradionts, joints, oto. aro 
shown on tho R000rd Drawings identified as Plan No. MS-AE-2RM, 
dated February 17, 1943 and Plan No. SUS-AE-148PR, dated Fobruary 16, 
1943. The now work as officially transferred to the Poet Enginoor 
with 0.C.E. Form No. 2908. 

posigc - Thoro aro for runways ouch 150 ft. wide and 5,500 ft. 
long, one in oad,of the following dirootions:- North-South -(N-S), 
Northwest-Southeast (tr-SE). East-host (E-ri),and NorthosstoSoutheost 
(NZ-SW), by which each of tho runways has boon designated. The taxi-
ways aro 50 feet in width and have a total length of 11,613 foot. 
Tho parking apron has a width of 600 foot with on averago length of 
5,865 foot, and has 3,288 tie-down anchors spacod throughout its 
length. A small apron is adjacent to the Soso Enginooring gain-
tor.onco and Inspection Building and has an area of 11,550 square yards. 

The maximum gradient for taxiways and runways is 0.68%. Each 
taxiway and rut way slopes from its longitudinal center line to tho 
ode,' on a ono percent grade. The principal apron slopes fro, &Inch 
longitudinal edge (both cages) toward (moored oonorote box drains 
traversing its entire length and located fifty foot from its outer 
odgo. Thoao drains are connoted to the underground drainaco eystom. 
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The slow of the largo apron is one-half of one percent Pr= the 
inner edge to the box drain and one percent from the outer edge 
(runway aide) to the bon: 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 aroas slope away from the pavements toward inlets to an under-
ground drainage system described in. Section 7. 

COSTKUCTION DATA  

The plans and specifications for thwoonorete pavements and south 
underdrainage system including the pavement underdreins ware arranged 
in a single contract No. W559eng -6561 and 'warded to a grow of 
contractors, namely; 

Frank S. Tillman, LaCrosse, Wicomusin 
Drainage Contractors, Inc., Detroit, Michigan 
Solon Construction Co., Detroit, Michigan 

as joint contractors end co-adventurers. Frank S. Tillman devoted his 
organisation arid equipment to the pavement work, while the other two 
carried on the construction of the south drainage syston. 

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

DeSalvo Construction Co., Cincinnati, Olio 
W. H. Ringwald 4 Sons Co., Chillicothe, Ohio 
Ben K. Stilfield, Rook Island, Illinois 
Putnam & Greene, Ft. Wayne, Indiana. 

There were fivo construction plants set up for proportioning and 
mixing the concrete materials. Foes of these plants were in the 
northeast portion of the are►  near the north end of the NE-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 agitator trucks to the pavorent aroa 
being placed. The other four plants were proportioning plants from 
which dry batches of proportioned natorials 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 oovoring construction period of this work 
are:- 

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

AF-S - Concrete Pavomont for 
Plans and Spooltioations completed - - - 

oponed at District Office 	  
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AF..2 k AF-S 
Runwar & towlways 
Aprons 
At Louisvillo 
August 3, :94"; 



letter of Award Issued 

 

August 
August 3, 
September 
November 
February 
February 

1912 
11.342 
21, 1942 
15, 1942 
2E, 1943 • 
28, 1943 

 

Receipt of notice to proceed 	 
Coast-motion started (initial pavement) 
Original Scheduled Completion 	 
Actual Construotion Completed 	 
Transfer to Area Engineer 	  

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

Division of Work - The prime contractor placed the F. -W, the WE -94, 
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 conoroto to 
the subgrade in agitator trucks. 

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

The pavement placed by the DeSalvo Co., Ben K. Stilfield and 
Putnam and Greens was entirely for the parking aprons. The entire 
area of runways, tomboys and principal apron had been previously 
graded and consolidated to within one tenth foot of subgrade 
The fine grading and consolidation necessary to bring the subgrade 
to inn contour and compaction was done by the pavement oontrastors 
just prier to placing the pavement, 

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

Pries Contractor - Prank S. Tillman 	  43.171 
Subcontractor - DeSalve Construction Co. - - - 20.5% 
Subcontractor - W. H. Ringwald & Sons Co. - - - 16.7% 
Subcontractor - Bon K. Stilfield 	  11.6% 
Subcontractor - Putman and Greene 	  7.9% 

Materials - Raw materials for the concrete work came from the gel-
lowing souroes:- 

COOSSO Aggregates - Gravel from Amerioan Aggregates Corp., plants 
at Richmond and IndiansialiTIndiana, 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 truck; and tram Louisville Cement Co., 
quarry at Speed, Ind. delivered by railroad. 

Fine Aggregate - Sand from the American Aggregate Corporation 
from Indianapolis plants, delivered by rail; E. * T. Bymnsii.e Co., 
Inc. tram Garden City plant near Columbus, delivered by truck: Thom-
con from Cortland, Indiana, pit,delivered by truce; rind Ahtcrt & 
2p-uy, Seymour, Indiana, pit, delivered by tru.A. 
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Cement - Portland Dement was furnished in bulk end sacks from the 
folding companies:- 

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

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

early-strength-cement in bulk and sacks was furnished by: 
Universal Atlas Cement Co., Buffington, Dui. 
Lehigh Portland Cement Co., Mitchell, Lid. 
Lone Star Cement Co., Greenoastle, Indiana 

Expansion joint material used was of a non-extruding prenoulded type 
and out to exact size, furnished by the W. R. Meadows Co. of Elgin, 
Illinois. Steel for expansion joints and for bar supports was fur - 
nisheeby Laclede Steel Co. of St. Louis, Mo. Tie down anchors wore 
of wrought iron furnished by the American Builders Supply Co. of 
Louisville, Ky. Curing compound used was 'learns:e furnished by 
Notional Concrete Curing Materials, Inc. of Now York City from its plant 
at Newark, N. J. 

Aggregates furnished by American Aggregates Corp. and part of 
those furnished by E. do T. Burnside' Co., Inc. were inspected and 
tested by Pittsburgh Testing Laboratory. Other materials were accepted 
on oertifioate of ocmplianoe or were inspected and tooted by the 
laboratory staff of the Arohiteot-Engineer. In general all materiels 
verso in accordance with specifications or nooessary modifications 
agreed upon during construction. Frequent tests wore made throughout 
the construction period on representative samples of materials and 
uonoreto taken during the construction of all pavements. Materials 
and conoroto tests ore 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 Union 
from end to end ar 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 planed 
served as a form to retain the concrete and as a track to carry the 
heavy machinery used for preparing the ettgrado, and for spraoding and 
finishing the concrete of the adjacent slab to be laid. Thus tho 
placing of pavement proceeded continuously back and forth an “Itarnate 



sides of the pavement already placed. By reason of the long length 
of the lanes being laid they were generally well beyond the limits 
of strengths required before placing any leach thereon. In many 
oases the results of the beam tests were used as a guide in detente. 
ing when proper strength had been attained. The minimum time was 
set at five days. 

Batch Plants & Equipment  

Tillman Plant - This plant, by far the largest of the paving batch 
iiratiTivirrocated en a spur from railroad branch to the field, as 
more all paying batch pleats except Ringwald and Sons Coast. Co. 
The latter was located near the north end of the N-S apron. 

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

• 
Aggregate bins, cement bins and cement scabs were furnished 

by Butler Bin Co., Waukesha, Wisomisin. The oement was oonveyed to-
the cement bin by a screw conveyor. The aggregate conveyor was 288 
ft. long and 47 ft. high. The ocaveyor belt, made by the Atlas Coma 
voyor Co. of Clintonville, Wisconsin is of rubber 2 feet wide. 

Two 2 	Ransom mixers were electrically operated, The 
mixers were supplied by a three-inch water line normally and by two 
water trunks 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 26 ft. hi-B°  Palmer Fine-grader; 	- 
eellsneous 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 

Equipment at plant - Coe 125 Dbl. Johnson Cement Bin; one Blaw-Knox 
sand hopper and scales; one Butler Stone bin and scales; one Hartbeest 
5/6 . yd. crane; bun dozer; oto. 

Equipm

ou

ent on the grade 	Rex 7E Paver end later, one dual -at 
54! Paver; two batch fledge and Che

2
vrolet trueks; one Adams Kotler

dr  
 

Patrol; ono finishing machine; etc. 

Ringwald end Sons Plant 

rment at the plant - Blaw-Knox Dry Batch Plant with 50 ton stem° 
—80 ton sand compartments with Blaw-Enos Sealed; cao qic cubic 

yard Koehrign bull dozer; one P H Truck crane on Fact Truck with 



1/2 yard bucket; etc. 

kuipment on the grade - Oae 27E 1Lulti-Foote Paver: ono 25 foot Jaegor-
lOkewood finisher; mo 26 foot Cleveland Form Grader; one 26 foot 
Carr Subgrador; one 26 foot Beltzel Fleroplano; ton Ford and three 
Cbavrolet batch dump trucks. 

Stilfield Plant  

Equipment at the plant - Cne 60 ton Erie Aggremoter; one Lorain Crane; 
lnal-  dozer; etc. 

Equipment on the grade - Two 27E Rex mixers; one 20 foot Jaeger Lekeo 
woad finishing machine; one Flexplano; one cubgrading machine; tank 
trucks; motor patrol, etc. 

Putnam & Greene Equipment 

Equipnont at the plant - One SOO bbl. Blew-Knox Cement Plant; one 60 
ton, two comportment steel Blaw-Knox bin sad sealos; one li yard 
Northwest Crane; one bull dozer; one 3/4 yard Koehring Crane; etc. 

Equipment on the grade - One 34E Multi-foote Paver; ono 22 foot "R-VI 
Power Fino grader; one 22 foot Blaw.Knox finishing machine; one Cleft 
Plane Joint installer; ono dual drive 12 foot motor patrol; tank 
trucks; oto; eight two-batch Ford dump trucks equipped with Hercules 
cement batch boxes. 

rorkmanship - The natural soils for subgradors wore in general good, 
boing very sandy or sand mixed with clay. Subgrados wore well pro-
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 woathor sot in, it was 
impossible to prepare and keep a satisfactory subgrado ocmposod of 
natural earth materials. During the remaining construction period 
all unsatisfactory soft, yielding and rfC4011 subgrado materials nero 
removed and replaced with bank run sand and gravel ccmpuctod as tho-
roughly as possible with heavy osterpillar. troad oquipmont. 

Paronont was placed true to linos and grades and well finishod 
up to the tizo unsatisfactory aubgrado materials memo onoountered atter 
which t1z a Low sottloments occurred and the contour of the pavement 
surface was not az good as that done previously. Lilomrise, the surface 
finish was vory satisfactory until it beoamo nocossary to cover with 
paper and straw for protection of the concrete against freezing. Con-
sidorablo marred surface resulted during the period in xhioh papor 
and strut: morn usod for protection. 
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Construotion progress  - more was a delay in getting initial pima, 
sent operation startod because the railroad spur leading into the 
area was not completed on schedule. Thereafter the construction 
progress was controlled largoly by the availability of aggrogates, 
the supply of skillod and oommon laborers and suitable woathor con-
ditions. 

Thoro wore at all times enough laborers to keep paving operations 
going when other conditions permitted but much of the tine during 
tho construction period the progress would have boon Dotter if all 
laborers desired had boon available at tho tins of operations. 

The offoot of unsuitable woathor for pavomont construction had 
tho most morkod offoot on the progress of construction and upon tho 
date of completion. After sovoral factors; principally the lack of 
railroad facilities to dolivor raw materials, had brought pavomont 
operations into the winter months, tho alternate wet and froosing 
weather conditions frequently prevented any progress for d►ys at a 
timo, .Tomporaturoz had to rise above 26 to 28° F. end subgrados 
previously proparod roquirod ramekins so that the concrete trans-
porting and placing operation could again bo rostaod. 

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

Chango Ordora  - Tho major ohangos wore as follows: 

1. A change in material quantitios covered by change order duo to 
redesign of pavomont, after the award of the contract in which the 
average thickness of the concrete pavement and length of expansion 
joints noro 'certain:id; and the quantity of stool roinforcing bora vms 
reduced. 

2. Tho addition of standard oomont and high early strength oomont 
to give higher early strength in the conoroto Blob to oxpodito con-
struction in cold weather. 

3. Tho ronoval of unsatisfactory subgrado material and roplacomont 
with pit run sand and gavel. 

4. Additional apron and taxiway pavomontz at tAngars and at the 
EEO building. 

Summary of Construction Operations  - Tho organization of tho prima 
contractor has boon dosoribod under contract 7E559one-6361 in Section 7, 
°Tr•ainage°. Tho :senora' 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 purohaso and 
distribution of the materials and the distribution of the paynonts. 
Yost of the tutorials woro purr:hoard by the prima contractor and 
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and distributed to the contractor and subcontractors usinz then. 
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 eatis-
factorily. 

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

Tho pavement work covered by this contract is conplotod in a 
satisfactory manner in accordance with the plans and spooifications 
except there remains a small xmount of pavement added by change ardor, 
minor replacements and clean up. 

Guarant 

By the terms of the contract, materials and workeanship are 
guaranteed for a period of one 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. Taitten 
notice to the contractor as to &featly.° work and materials is required. 

Co=ents  

The contractors and subcontractors for this improvement had 
good up-to-dato 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 additionnl work of this nature. 

51 



SECTION 11.  

Writ SUPPLY DISTRIBVTION SYSTEM & 

IRON =OVAL PLANT 

General 

The water supply system of the advanced Twin Dnine School *ma 
prises tubular wells, deep well pmping equipment, well pump houses, 
well pew discharge lines, concrete surface storage reservoir, iron 
removal plant, high genies pumping station, chlorination equipment. 
water distribution.maina, fire hydrants, valves, service linos and 
appurtenances (See Exhibit 3-D). 

The water is pumped from the wells by deep well turbine units 
through low prossuro lines directly to the ferro -filter unit for 
removing the iron content only, end thence flow into the surface 
storage reservoir. Tho high swvioe naming. unite  dram water 
throatgh i0101"Thelont  suottiaJit e_rspex_nir.and discharge it 
rate the water distribution  earglaSfieproximately 50 2.bp7. pros4ira, 
amisidifTWY-by -Passing the one-filter and also the storage 
reservoir have been made so that the raw woll motor can bo dis-
charged directly into the reservoir and into the emmon suction of 
the high service pumping unite. The water is normally sterilized 
by chlorin* as it loaves the filter before entering the surface 
reservoir. Water can also be chlorinated when discharging directly 
into the reservoir and at the main into the suction lino of the 
highservice pimps. The electric high service units can be operated 
either manually or autamatioally. rater; is metered befero_discharging 
it into the distribution- system. 

The water supply system has ample capacity for demotic and 
fire fighting requirements and for reasonable future expansion. A 
set of record plans of the entire water supply system as described 
above, showin6 locations, sizes, elevations, ties, details and all 
other pertinent data has been placed on filo and is designated as 
Record Drawings Water Supply and Distribution System, STES..AS -1TR to 
6.7dS-AE-21NR, dated D000mber lath, 1942, and Record Drawings 87E8-
AS-2271R to 24V1 dated February 20th, 1943, for the iron removal 
plant. 

The water supply and distribution system have been designed and 
constructed in general conformity with the preliminary report on 
"Water .Supply for Advanced Twin Engine School", Seymour, Indiana, by 
Warren J. Van Press, Inc., architect-Engineer, and transmitted to the 
Area Engineer under date of June 20th, 1942. Duo consideration was 
given during construction to certain rocs-aendations and suggestions 
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embodied in a letter from the Division Engineer, dated July Slot. 
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 Slot, 1942 and is in accordance with instructions 
from the Distriot 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. 
S. 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 beat sites 
for test drilling for a ground water supply. For orplete 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 or the 
project site. Future development of additional supply is possible 
in the area as indicated by the resistivity survey, and teat malls 
should be drilled to verity the presence of water bearing strata before 
undertaking construction of additional permanent wells. 

c. Quality of water  

Tho sanitary quality of water obtained in the teat drillimg 
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 awn 
further determined that the iron oontent of the water could be 
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economically reduced by proper treatment. Office studies and pre-
liminary plans on the softening of the water (removal of tonporary 
hardness) sere prepared, r000ssoendations =ado, and plaood on file 
with the District Office. 

Final Design Data 

a. Population served 	  
(Authord Resident Personnel of 4132 

inoreue) 
b. Domestio consumption (70 gal. per capita) 	4/24) 

Daily consumption (301 g.p.m.) 	 .434 31.0./24 bra. 
Main rate of flew (161 g.p.p.) 	.106 U.O.D. 
Maxima rate of flow (753 g.p.m.) 	 1.08 M.O.D. 

0. Fire Flow (rate) - - - - - 	  1000 g.p.e. 
(for 2 hours)' "  

d. Source of Supply (wells) 	 • 	 - 
Operating oapacity,(16 how day)(2 wells) - 450 g.p.m., 
Standby capacity (16 how day) (1 well) - - 260 g.p.m. 
Total capacity wells 	  TOO g.p.m.. 

0. Storage Capacity 	  200,000 gapes • 
(Based on 12 hours domestic requirements) 

f. Pumping Capacity (High Lift Pumps) 
Domestic rates (3 units) 	  800 g.p.m. 
Fire rates (2 unite) 	  1000 g.p.a. • 

Total 	  1800 g.pa. 
g. Residual Iron Content 

Treated Water (Fe) 	  0.1 g.p.m. 
Capacity of iron removal plant 	 flga C•Ppla 

•iSouroe of Supply  

a. The water supply for the project is furnished by three 
tubular wells, each designed far •a yield of 250 gallons per minute. 
Each well is approximately 80 feet deep equipped with 11•;  inch 
outside diameter wound screens, 15 feet long, extending into sand 
and gavel deposits. Twelve-inch diameter, blank steel well 
casings, weighing 51 pounds per foot, extends frco the surface to•  
the top of the screens. 

b. Pimping tests show each well to be capable of supplying 300 
gallons per mince without OX0033iV13 draadowa. The observed 
static water levels in the wells was approximately 9 feet below the 
ground surf see. 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 wells of 15. For reference to detailed logs of these wells. 
well occutruotion and charts of to offioial 46 hour pumping testa, 
moo drawings Hoe. AIMS -AS -62W to 646 inclusive, dated 10-30-42, which 
have been placed on filo. 

6198 • 
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C. Minorsl analyses of the water were made from samplos taken 
during the official pumping tests. Copies of the mineral analysis 
are given horeinte 

Mineral Analysis of Tater fret T411 No. 1 (Post Bldg. No. 567) 

Turbidity 
Color 
Iron 
Dissolved CO2 
Reaction 

ester as resolved 
120 
50 
9.0 p.p.m. 
35.0 p.p.m. 
7.1 pH 

ANALYSIS OF HAM AS RECEIVED 

Filter 'aster  
0 
4 
0.1 -p.p.m. 

Literal Oxides in Parts 
	

Hypothetical Combinations in 
per million 
	

Grains per Gallon  

Silica 
Alumina 
Porno Oxide 
Calcium Oxide 
Magnesium Oxide 
Sella Oxide 
Combined CO2  
Chlorine, ion 
Sulphur Trioxide 

Half bound CO2  

	

18.0 
	

1.050 

	

4.8 
	

Oxide of Iron & Alumina 1.026 

	

12.8 
	

Calcium Carbonate 	12.450 
119.6. 	Magnesium Carbonate 	4.648 

	

38.1 
	

Sodium Carbonate 	2.134 

	

22.8 
	

Salim Sulphate 	0.076 

	

150.7 
	

Sodium Chloride 	0.064 
0.7 

	

0.7 
	

Total dissolved solids in 
grain, per gallon 	21.448 

	

150.7 	Total hardness, calculated 
to oaloine carbonate 	17.886 

Note that all of the hardness is temporary hardness and this water 
can be softened to ►pproximately 1 Kr. gal. by sorely heating the 
water 200°  to 210°  F. 

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

Fir.dIngs in Parts per Million 	Hypothetical Combination. in 
Grains per Gallon  

Sediment 
Silica 
Iron 
Alumina 
Calcium Oxide 
Magnesia Oxide 
Carbon Dioxide 

  

	

2.0 	Silica 

	

7.0 	Ferric Oxide 

	

3.5 	alumina 

	

3.0 	Calcine Carbonate 

	

1.0 	Magnesium Carbonate 

	

5.5 	Total Sediment 

0.117 
0.583 
0.204 
0.314 
0.122 
1.358 
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CLEAR WATER (Filtered) 

Turbidity 
Color 
Reaction 
Iron 
Dissolved Oxygen 
Silica 
Alumina 
Calcium Oxide 
Magnesium Oxide 
Sodium Oxide 
Combined 002  
Chlorine, ion 
Sulphur trioxide 

0.0 
0.0 
7.1 pH 
0.25 
1.2 

17.6 
2.0 

108.6 
33.8 
4.2 

120.8 
3.4 
1.4  

Siitot 
	

1.028 
Simla 
	

0.117 
Ferri* Otitis 
	

0.023 
Calcium Carbonate 
	

11.103 
Magnesium Carbonate 

	
4.128 

Soditaa Sulphate 
	

0.142 

Total dissolved solids 18.872 
Total hardness, calculated 	• 
to Calcium Carbonate • 18.020 

Half bound CO2 	110.8 

The Half Bound Carbon Dioxide converts all carbonates into 
bioarbceates thus holding the insoluable carbonates of caloluatiad 
magnesium in solution. 

Mineral Analysis of Water from tell No. 3 (Post Bldg. No. 299)  

Findings in parts per million 	Hypothetical °combinations in 
grains per gallon 

Sediment 
Sitio* 
Iron 
Alumina 
Calcium Oxide 
Magnesium Oxide 
Carbon Dioxide 

7.1 
12.0 
3.7 
4.7 
1.2 
3.69 

  

Silica 
Ferric Oxide 
Alumina 
Calcium Carbonate 
Magnesium Carbonate 

Total Sediment 

0.426 
0.980 
0.215 
0.489 
0.019 

2.129 

Turbidity 
Color 
Reaction 
Iron 
Dissolved Oxygen 
Dissolved CO2  
Silica 
Alumina 
Calcium Oxide 
Magnesium Oxide 
Sodium Oxide 

CLEAR um (filtered)  

	

0.0 	Silica 	 1.096 

	

0.0 	Alumina 	 0.099 
6.8 pH Ferric Oxide 	 0.051 

	

0.5 	Caloium Carbonate 	11.313 

	

3.4 	Magnesium Carbonate 	4.012 

	

36.0 	Sodium CorbOINEte 	2.997 

	

18.8 	Sodium Chloride 	 1.428 

	

1.7 	Sodius Sulphate 	 0.140 
108.8 

	

32.9 	Total dissolved solidm 	21.126 

	

44.0 	Total Hardness, calculated 
to Calcium Carbonate 	16.282 

Combined CO2 
Chlorine, ice 
Sulphur Trioxide 

142.5 
14.7 
1.3 Half bound CO2 	142.5 ppm 

  

The half bound oarbon dioxide converts all carbonates into bi-
carbonates thus holding the insoluble oarbonatos of Calcium and 
Magnesium in solution. 
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Deep Well Pumping Units 	4./..27.-- 

Each well is equipped with a deep well turbine type having 60 
foot of 8-Snob 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-inch suction pipe was installed below the bowls with a 
galvanized strainer at the lower end. Sixty-five feet of 1/4" 
black wrought 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 vortical electric motor of 10 
h.p. Well pump No. 2 and well pump No. S 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 

Each roll pump is furnished with altitude gauge, solenoid oiler, 
pressure gauge on discharge, gate valve, check valve, water motor, 
and is connoetod to the common oast iron low pressure main. Tho 
electric motors on the well paps can be started and stopped by 
remote push button oontrols located in the high service pump house. 
.ach well pimp unit is housed in a suitable and substantial franc 
moll building. 

Tutor Troatmont  

The iron content of the water is reduced by mans of a Porto-
filter type 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 out 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 the 
carbon dioxido present in the raw well water supply. From the filter 
unit tho water discharges into the storage reservoir. The water 
is also stabilized by the "Calton" treatmont method of feeding 
sodium hexamotaphosphato to t:lo water as it loaves the high servioo 
pump station. 

Ob. 
Iron homoval Plant 

The forro-filter installation consists of a wooden tan::, 
foot in internal diameter by 14 foot in height, in which an undor - 
drain system of oast iron free vents is placed. This system is 
covered with 12 inches of graded gravel, from 2" to 1/4" in size 
over which is plaood an eight-foot dopth of anthracite filtering 
media. sbovo the filter bed is tF oast iron distributor for spray-
ing of the raw wv11 water. An exhaust blower draws its suction from 
tho bottom of the filter bod, and discharges to atmosphere. W000ssery 
piping, valves and appurtenances aro provided to posit proper and 
flexible, operation of tho unit. Thu ontiro unit rents on wood bets 
and posts supportod from tho bottom of the rosorvoi-, and is housed 
in a tram° building. 
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Water Storage Reservoir  

A circular reinforced concrete reservoir of 239,000 gallons 
capacity was constructed to provido surface storage. This reser.. 
voir is covered with a wooden roof and composition roofing. 

High Service Pump Units  

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

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

500 g.p.m. with gasoline engime(41 HP) 
400 g.p.m. with motor drive (20 HP) 
200 ;.p.n. with motor drives (15 HP) 

The three electric motor driven pulping units are controlled 
by en automatic pressure control set to maintain a pressure in ihs 
waternain of 50 to 60 pounds per square inch. Hernial control  
provided in addition on all vamping units. Each pm* is indepenteitly 
valved, end can be operated independently or eimulteamously with 
any one or more of the other units. 

Chlorinator Hquipmont  

Two automatic chlorinators are installed in the high service 
pimp house. Each chlorinator has a food capacity of 40 pounds of 
chlorine per 24 hours. Chlorine can bo appliod to the raw well 
eater and also the filter plant effluent... 

Master Plow Meter 

A flow meter of the venturi tube type having a naximon capacity 
of 2.2 r.G.D. was installed in the high sorvico Fuson 4isohargo main 
to indicator record and totalize the amount of 	0.ro.ped 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 oast iron pipe. 
3.3 miles of S inch to 1 inch wrought iron service pipos 

41.5 tons of specials and fittings 
85 nine in oast iron water mains 
147 valves in wrought iron service connections 
107 fire hydrants 

All Tatar mains have a minim= cover of 3.5 foot. Fire hydrants 
have boon placed to provide adequate tire protection service throuGh-
out the built-up Kroll; valves are located through tho system to permit 
flexibility in operation and making of repairs and adr"..tions to the 
system with the minimum of (interruption to the Serviro. 
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CoNSITIUCTICV DATA 

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

Test Wells - Contract No. 11559ong-6358 
Contractor - Diehl Pimp h Supply Co., Louisville. Kentucky 

Permanent Wells - Contract No. W559eng-6280 
Contractor - Layne Northern Co., Mishawaka, Indiana 

Water Supply & Distribution System - Contract No. 175590ns-6346 
Contractor - Birmingham Contracting Co., Birmingham, Mich. 

• 
Iron Removal Plant -Contract No. 14559one-6162 

Contractor - Bihmingham Contraoting Co.. Birmingham, Michi • 

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

Permanent Tells - Contract No. W559eng-6280 - Layne Northern Company 

Materials  used for the three pormenent rolls have boon described under 
the source of supply. 

Equipment  inotalled under this contract: 

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

Motor - U. S. Electrical Motors, Inc., Milford, Conn. 
B.F. 10- 	Serial No. 304094 
Volta 220/440 Anps. 27/13.5 
Typo C.F.V. 	 1800 

Pump No. 12179 - Layne-Bowler Inc., Memphis, Tennessee 
Marsha/ham.. 6" Combined Pressure and Altitude Gauge 
Meter - Sperling Co., Los Angeles, California - 6" vain Line 

Meter No. 10492 

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

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

Pump No. 12178 - Layne-Bowler, Inc., Memphis, Tennessee• 
Marshalltown 6" Combination Pressure and Altitude Gauge 
Meter - Sperling Co., Los Angeles, California - Main Line 

Meter No. 10454 
Right angle Drive No. J6586 - Food Machinery Corp , Massillon, Ohio 
Gasoline Engine - Novo Engine Co., Lansing, Michigan 
No. C.W. 133710 - 3 1/4" bore 4" stroke 
Complete with flexible drive, globe starting 0:.ttory and tools. 
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Division No. 
Designation Test Tells 

Div. D-2 
Permanent 
Wells 

Div. D-2A 
Supply and 
Distribution 
System 

Div. 	P-214 
Iron 2unc1a: 
Plano. 

6162 Contract No. 6559ong- 6358  6280 6314 

Office work started 5/19/42 5/19/42 5/1942 9/20/42 

Preliminary report filed 6/20/42 6/2042 6/28/42 9/17/42 . 

Report reviewed lc returned 6/20/12 7/1/42 7/142 9/17/42 

Plana A Speo. completed 7/6/142 7/7/42 10/21/142 

rids opened at District Office 7/8/142 7/2142 11/24/42 

Lotter of award issued 5/29/142 7/8442 7/28442 11/24/42 

Receipt of notice to proceed 5/29/42 7/942 7/3042 11/24/42  

Construction started .8/2/42 7/14/42 8/8/42 11/27/42 

Original scheduled completion 7/1/42 6/25/42 11/12/42 1/28/43 

Actual construction completed 105/42 32/3/42 • 

Transfer to Area Engineer 11/1/42 12/1/42 /28/43 

*Engineering supervision transferred direct to 
Ares EpginsersOffieetus 2/28/13 



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

Motor - U. S. Electrical Motors Ino.,liilford, Conn* Lout 
H.P. 10 	Serial No. 279213 
Volts 220/440 	Amps. 27/13.6 	 r i 

t. 
Type C.P.V. 	R.P.M. 1800 

Pump No. 12177 - Layne -Bowler,Ine., Memphis, Tennessee 
karshalltom Combined pressure sad Altitude Gauge 
Meter - Sperling Co., Los Angeles, California - 64  Main Liss lie. 10463 
Gasoline engine - Novo Engine Co., Lansing, Mich. 
No. C.N. 133708 3 1/4" bore 4" stroke 
Complete with flexible shaft, Globe starting battery and tools. 
Right angle drive No. J7126 - Food Machinery Corp., Musillon, Ohio 

rat 	u srwells. The results of the official well testa are 
Woikeimnshi - Standard accepted methods were used in the constrnotion 

indicative of the high grade of workmanship both in the well con-
struction and setting of the Mop well pimping equipment. 

Construction Progress - Period of construction oovored a 40-day period 
ending August za, 1942. The construction aotually over-ran 22 days 
doe to failure to receive pumping units as originally scMdulod. A 
detailed construotion report for the period from July I4,to date of 
completion ocmprising a tabulation of the chronological event,* 
during construction and pertinent equipment data has been placed 
on tike. 

Principal Changes - A now location for permanent Well No. 3 was 
neoessary and test well was requirod to determine the characteristics 
of the glacial deposits before starting construction of Well No. 3. 

Construction Operation - The Contractor maintained a Fo. 2 loll 
drilling rig with adequate and skilled workers for the construction 
of the three pornonont wells which were drilled in r8e.m. of No. 2, 
No. 1 and No. 3. 

Water Supply and Distribution - Contract B559eng-6346  

Birminghim Contracting Company 
• 

Materials - The oontraotor selected cast iron pipe, bell and spigot 
t-y-p-rarse 160 for all water mains, using braided jute and leadite 
• for joints. Water service pipes are of standard wrought iron pipc 
with screwed fittings. All valves in the distribution system ore 
standard hub-end gate valves of the A.N.W.A. standard; small valves 
in the service lines are standard braes gate typo. 

The water supply system included the use ot, reinforced concrete 
for reservoir and substructures; superstructure lurk is of a tem-
porary nature, sinner to theatre of operations type construction. 

61 



Pumping Unit No. 2 
Motor - U. S. 
16 M.P. 
220/440 volts 
400  C Type SC 
3 Phase 
Nap - American Woll 
Fig. No. 4004 
Head 126 
Shop $0. 6468-a, 

Gi SC/Fisher 

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

Works, Aurora, Illinois 
Size 3x 3 AD 
CPU 200 
RW ,4690- /1St  

Air Relief 

Equipment - Equipment installed in this contract comprises the 
following: 

Ptsaping Unit No. 1  
lanoline Engine - Continental Motors Corp., Detroit, Lich. 
6 cylinder engine - No. P186-5047 with Willard battery 
Pump - American roil Works, Aurora, Illinois 
Fig. No. 4006 	 Size 4 x 4 AE 
Eead 125 	GPM 500 	 RPM 1600 
Shop No. 66870 	 Fisher Air Relief 

Pumping Unit No. S  
Motor - U. S. Electrical 
20 H.P. 
220/440 Volta 
3 Phase 
40°C Type S.C. 
Puap - American Well Works, Aurora, Illinois 
Fig. No. 4004 	 Size 3 x 3 AD 
Head 126 	 OPM 400 
Shop No. 66872 

	

	 RPM 1727 
Fie}er Air Relief 

Motors, Inc., Milford, Conn. 
Serial No. 282860 
Frame 384-4 
Amps. 60/26 
1800 RPM 60 

Pumping Unit No. 4  
U. S. Electrioal Mntors, 
Motor - U. S. Eleotrical 
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 

Pap .. American Nell Works 
Fig. 4004 	 Size 3 x 3 AD 
Head 126 	 RPM 1690 • 
Shop No. 66869 	 OW 200 

Fisher Air Relief 
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Pumping Unit No. 5  
Gasoline Engine - Continental Motors Corp., Detroit, Michigan 
6 cylinder No. P186-5046 with Willard battery and charger 
Pimp - American 'moll Works, Aurora, Illinois 
Fig. No. 4006 	 Size 4 x 4 AB 
Head 125 	 GPM 500 
Shop No. 66371 	 RR! 1600 

Fisher Air Relief 

Master Meter - Indicating, recording and totalising type. 
Primary Device 
	

Vonturitube 10" x 4.936" 
Instrument 
	

No. 10-344-5358 
Chart 
	

No. 1194 

Chlorinator Equipment  
nits - Typo SA-MASVM 
Platform Scales 
Gas !!ask 

Wallace & Tiernan Co., Newark, N.J. 
Fairbanks - M4r3u Co. 
Mine Safety Appliance Co. 

Control Board  
Westinghouse No. A512413 Coo. Disk Stock Order C3V77381 
400 Amps. 125/250 volts 
3 Do-ion Circuit Breakers Type A.B. 100 Amps. 
Type unit style No. 5450238 

High and Low Water Alarm  
B&W Controller Corp., Birmingham, Michigan 
Relays No. 32387 and No. 32388 

Workmanship - Maintaining en alert inspection service was essential 
to securing acceptable workmanship on the layini, of water mains and 
services. Considerable retesting of water mai= to  39elte leaks for 
repair was nocessary before all mains and sorein.:4 T.-;re found accept- 
able within the limits specified. Workmanship 	oflrk, con - 
orate and superstructures woo good. 

Prowress of Construction - The original construction poriod for 
the entire contract was 105 ()slender days. ending November 12, 1942; 
actual completion of the work required 126 days. The over-run in 
tine was due principally to failure to reoeivo the oquipment 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 wore recorded. 
Hanover, interference with other utilities under simultaneous con-
struction requiredelcee cooperation of constructing organizations 
to prevent loss of time. 
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Changes  - Two major changes covered by change order are:- 

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

2. 0)nstruction changes in the 2ocation of and subgrade for the 
reinforced concrete reservoir. Excavation to ,;:ado at original 
site showed a soft material with a ices bearing value. Yield taste 
indicatod advisability of providing a 3-foot compacted subgrado 
for the foundation and oompaoting the earth hens arotmd the 
reservoir to minimize temperature changes in the concrete walla and 
water. 

Construction Operations  - The organisations of the contractors for 
the permanent wells, water supply end distribution system were good 
and all work was done in an efficient manner. Initiative ant 
resourcefulness were sham in overeating delays in construction..ea.;‹,  
Appraisal of the work dons shows that the contractors for the -,41 
various contracts are respectively well qualified to handle come 
struction project of water plants and other similar work. 

Iron Removal Plant, Contract W559eng-6182  
Birminghan Contraoting Company 

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

Equipment  - The contractor selected the following itsrs of equip-
ment, all of which comply in general to the specifications. 

Rotmy Aerator  - Type R Speoial, Manufmturvo 
American Eels Works, Aurora, Illinois 
Slat- 101-0" die. with 4 errs - capacity - 603 g.p.m. 

Blower Unit - (Vaouun type) - Capacity 300 C.P.R. 
water. :lo. 6-23 Type F Fan, 

American Blower Co., Buffalo, N. Y. 
Motor 7i H.P. 220 volts, 60 cycle, 3 phase 

Wash Water Meter  - Capacity - 1500 g.p.a., Typo MS 
Simplex valve & Meter Co., Philadelphia, Pennsylvania 

Mixing & Feed Equipment  - liCalgon" 
Chemical - - - Sodium hexametaphosphat• 
Capacity Rang. - - 1 to 5.4 gals. per hour . 
Builders - Providence Co., Providence, R. I. 

Workmanship  - An alert inspeotion service was essential to MUT* 
acceptable workmanship. 
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Progreas of Construotion - The original construction period of the 
warli was 60 calendar 	ondong 1-28-45; actual completion will be 
approximately May 1, 1945 or account of slow delivorfen in equipment, 
particularly the blower unit. 

Changes - Ne major changes in design or ooretrnotion are expected. 

Construotion Operations - Appals,' of the work dello shows that the 
contractor for the work is well qual'fied to handle this typo of 
work. 

Guarantees - Under the terra of all the contacts, genera'. guarantees 
are provided in the performance bond against defective materials, 
workmanship end 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 two-ante° SA a part of the 
contraotur“1 d_oc..mentn: "The contractor shall guarantee that the‘_.  
equipment lnstallei will be capable of reducing the iron content'of 
the water flowing from the clear well so as oon  IO'crao 0. one 
tenth) parts per million effluent -iron content. 

Government Approval - Final plans for the Peovarant Trolls, -Ater 
Supply & Diatributfon System, and Iron Remora: Plant were submitted 
to the Indiana State Board of Hoalth and received approval. Rooms-
mendations made by the Sanitary Enginooring Deportment of the State 
Board wore incorporated into the work as constructed. 

Remarks - The work under the various contracts has boon constructed 
-GTrandenca with good standard ongineoring praot1oo. . Great core 
was exorcised to doe that the wells, watermains, pusp1ng equipment, 
piping connections, and surface reservoir were thoroughly chlorinated 
boforo being placed in service. A roprosontative of the Indiana 
State Board of Health gave orclAcd nosietnnoc SL tostivg she  various 
parts of the water distribution syctom for ros:e-zo, dlorino content. 

Comploto data on the oquipment installed undo 11, various con-
tracts has boon compiled and placed in the propor filo. A copy of 
all approved shop drawings has boon assembled and transnittod to the 
Post Enginoor. 

• 
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500 acres " 

SCCTICU 12 

SEWAGE L SEWAGE TREaTkEr: 7'.o 

GESERAL 

ration of the Advanced Twin Engine Cohool aru directly °connected to ' 
The sanitary facaltiss of nll buildings Los ;ho militsry reser• 

a separate and independent sanitary collootiun system, tributary to 
a centrcl sewage pumping station and sewage treatment plant, located-
in the northeseterly part of the reservation. (Soo Exhibit S-E). 
The systen itelu‘ing treatment works has amplo capacity for present 
requirements bith limitud provisions for reasonable future expansion 
likely to be expected. A set of record 'lane or the entire 'rites 
covering 01 sewer end struoture locations, sites, sections, slam- 
time tie:, details and all other pertinent into. has boon pl 	am 
file :nd is designated as record drawings No. j2111-A2-1$12 to Iti*;r: 
dated/love:ben 2v, 1942. 	 ' 

The systen of collection and treatment plant have been designed 
end construotoi !n tonere: conformity with Cue prolininary report 
on "Sewers anf. Sowago Treatment Plant°  revised to include the car-
nations and notations mule by U. S.Eniineer Offitc, Louisville, 5„yek 

C 

in a letter dated Juno 11, 1(42; and with due consideration given to, 
the recommendations and suggestions offered by tho Division Engineer -
at Cincinnati, Ohio, in a letter dated July Sl, 1942. 

)C Sanitary Sever System 

Description -:Row sanitary DCW3t syehon comprises eon. 1.:.,000 
feet of vitrift.4 Aro :owns, ranging in alas Tres. 1.:-ineh to 6-ina* 
diameter; 115 nusholcs; as iron ditch or:stings. s2o.cLal conorete., 
encasements “nd trails.; Anis aprtIrtODWICOM. arranged to provide miler, 
quota service Cr protons soastruotion este'futuro buildings likely 
to be construoted within the SOO acre tract between the runways of 
the airfield, north of the aprons. 

Basic Data on Design 

The continent basin design teeters of the system are, 
follows: 

1. Conneotod population to be served 	 
(Present connected (OW plus sog increase) 

2. Extent of severed area 	  

3. Total Longth of Sewers  E Connectist 	 12,000 rt.(eaisies) 
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Fif 
Breakdown of sowers lengths, by situ:- 

15' Sanitary Sower. 	  

	

12" 	 78'2 " 

	

10" 	" 	' 	8510 ' 

	

6" 	 TO 	 WO  	144.28 " 

	

8" 	 (houso eannortians)----10964 

Flow Quantitini 
--now ;or oapta connootod-----(normul domortic) CO galr.por 74 hrs. 

o 	̂ 	i 	" 	-----(hospitol)------100 gal.t.por 24 hra. 
AIlonawn for Infiltration (8.2 miler) 
Avenge Gals. por mile per dap- ------- 	gale. 
T..tal average towage flow (65 gep.0 	0.6 Mil. Gal.per 

2'. beers. 

\\ 

f 
5./.19evan nosiga - Peak RA148 for Connoted Leads 

-1711,u'virlinronoWitir.o:-acciniabe 	Nook Ratou 

• 
Population 	to Avorago Fin. M.O.D. 
	  4.0 . 	 -airm.4  

100) 	  3.7 	  0.24 	-, ..,1 
) 	21-"C0 	  3.C6 	  0.48 

3000 	  3.62 	  0-71 
IWO.. 	 3.55 	  1.15 
	 3.6 	  1.36 

7000 	  5.45 	  1.67 
6000 	  3.40 	  1.77 

4. MimmeOradet and Velocities'. 
Min. Grades in 	Velsnity . 	. 

4:41121 1  1-, 	CO 
2.0 

? 2 
1.6 2.0 
1.S CA 
2.0 2.0 

(1) Used for Assign where necessary. 
(2) Iron Chapter VII of "ftgineering Manual" date 

Varoh 20, 1942. 

The reduction in the grades of sanitary sewer below those 
given in Chapter VII of the Engineering !Memel to the extent of 
approxinfttely 10% was justified inasmueh as self-cleaning velocity 
can still be naintained in view of the good workmanship obtained 
on the construction, and inasmuch as it was both economical as 
moll as expeditious not to Immer eiceeded outs of 18 feet in the 
unfavorable water bearing subsurface oonditions present. 
c' 

7. Rerarks-future ascension  of System 

The sanitary sewer syctom is designed and ccnctruoted to allow 
for additional subpaina, !stars/ sewers and house co- I:actions for 

-4$1 

;5;i11 

Mafia inches Pt. per ICOO ft. 
(1) 77T-  

8°  6.0 5.3 
eg 5.0 4.0 

• 10° 2.4 2.8 
- 	12" 1.8 2.2 

15'  1.3 1.5 
'Plowing half full 



sanitary requirements within the built-up area between the runways, 
north of the aprons. ?or cenitery service outside of this area, it 
will be neceasery to construct sopa:ate tan severs tributary to the 
mein lb-laek. sewers. It tc essential td the best ant.atsts to contip-
ue oonseruotinn of odditional *fluttery sewers :odor toe sere epect-
floatioas and rigid tnapeatiot as that 4: the aright; sewers* 

Savage Treatment corks 

Desoriptior - Omelets treatment for the ronavel of over 88$ of the 
sewage cords ant bio-chemical oxygen demand (B C.D.) from the raw 
sewage ficrta provided by sewage works ar the type oomently referred 
to as "narrate .ledge digestion, trickling filter and chloolnations. 
The pleat coxprisce a coarse bar sorest, coa-inotica of cheyaw sew-
age staid& snare ninfrinS station, primary settltnc tank, standard 
triekling filter, ittral settling ,tank, chlovittiah, semartte diges- 
tion orsoymme 	and open air simige dying beds. 

;he tax semen. flow roaches the plant 	gravity 
a single lb-inoh main sewer, and is betedietoly passed through a re.-
volving bake*, equipped with slots and ratting devits for reducing 
the simetof all soafda before flowing into the net mall. The temp, 
flow is automated?), pumped from the wet wall through a common force 
lite to a primary settling tank, designed to (a) cialleot and cotton-
trete all tho settleable solids to a central paint, ready for removal, 
'and (b) produce a aettlei temp oontalning not ovar 40 to 4f percent 
of (suspended) putreaoikLeeolids and 6(% of theldo-ohenical oxygen 
demand of that oontdrhea to the original raw sotto. 

- 	The settled sowao (effluent) it:en the Wm:a.). tank overflows 
radially along the peripheral top of tho tank, cad is collected 
through a trough and pipe linos to tho contort:. the :liter bed, 
where by moans of  ..  rarely-14 *c distritritor the rqttirti sage is uni- 
formly spread cvor 	surto°e of she filte: bed soda (arushed 
limestone). Thd linatTent fesiee-rily St" 40 0 instable media "hero 
the physical oharsotertstio. ef tho seten.io solids through biological 
*senates are ,,+,._', ,.f from a state or colloidal suspension of a non- 
settleable nature to ante where. if the filter effluent is allowed 
to remain quicsoent, the prtroscible 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 
not remove sty sewn. solids, but rather serves to foster conditions 
wherein the'physloel otraoteristics of the finely divided end colloidal 
organic matter in the settled sewage, after trickling tint's)* the 
filter media, ere changed as described above. Underlyinethe trick- 
ling filter media is a system of open tiles and channels, onscrIsing 
an undordraln system for collecting the effluent. 

Tho Viral tank functions sinilarly to the primary tacks for 
the removal of the newly fo:moi settleable solids slouching off the 
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filter rook. The clear effluent from. the final settling tank is 
finally riven a dose of chlorine, acting as e. sterilising agent, and 
allowed to remain in contact for 15 to 20 minutes to reduce the 
lotioterial count of the plant off luent before discharging it through 
the outfall sewer in the open ditch and !!eddy run, and thence flowing 
into the Seat Pork of ::late liver. 

The sewage solids colloctod in the primary and final tanks 
are pumped to the digestion tank, unheated but equipped for gas col- 
leotion as a means of controlling the dissemination of odors. The 
digested sludge is run onto open sludge drying beds of fine sand 
and gravel, undorlaid with a collecting system of open field drsinc. 

" 	The drici sludge, a low grade fortilinor, is removed by truok or 
wheelbarrow u:d used nor fill and tnp roil for fino grading. 

Dwairn  Datn - The pertinent basic design factors; rated capaoitT 
Of the 4;Polo unitr of the plant; major function: of the plantf sad 
list of sneoiLl ...WC, equipment, as taken from the final recor4114=4; 
as built, aro es follow/1:- 

M Connected LOfd - 
--1577>Urtien(present) 	 4132 

PopuInti^n Factor 	 1.5 
Tir..al for Design 	 6200 • 

(2) Sewago Volpnw 6200 connected) - 
Average 24 hour volume:- 	 (65 g.p.o.) 
Dotestic (50 g.p.c.) 	 .310 
Hospital (additional) 	 .020 
Infiltration allowance 	 .050 
;Aso. Items, Drains, etc. 	 0.20 

6:661(.0./24 "home  

(3) Rates of ilew :6200 oonnected)- 
----Whjar rate 	 0.56 !.A.D.. 

4 :.our rate (Ifaxinum 	 0.75 M.O.D. 
4 hour -Lice (Minimum) 	 0.16 L.G.D. 
2xtromo 	(3.5 x Av. Volume) 	1.40 U.O.D. 

(4) Sewage  Charaotoristios (5200 connoted) - 
Total 1Flaponda Solids (0.27 lb/cap) 1670 lbsiday. 
Total Biochemical Oxygen Domand (0.20 lb/cap) 1240 lbs/day 
Applied to Filter Bed (0.12 lb/cap) 750 lbsiday 

(5) FUmpinapaolty - 	 . 
Fnit No. 1 - (SHP) 	 250 g.p.s4 
Unit No. 2 - 	 400 g.p.a. 
Unit No. 3 - (7-1A HP) 	 .600 g.p.n. 
Unit No. 3 (operating with gas engine) 	900 g.paa. 
Total 3 units operating tegethor 	1250-g.p.m. 
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! I; 
(6) Treatment 	Provided  - 	 . 

(a) Raw Sewage - 90% removal of suspended matter-
88 to 90% hip -ohamioal oxygen 
demand (B.O.D.), and 98% baotaria - 
through sterilisation. 

(b Disposal of grease and soon - - - - By digestion 
(o Disposal of raw sludge and burns - By digestini 
(d Disposal of supernatant from digester - - By.  

to primary tank or am slat& 
drying beds. 

gas (digestion tank) - By burning as,':-! 
waste for odor onatmears-

digested sludge - - - Drying bedww  
removal by trait 
and used for 

plant effluent - After chlorination 
outfall sewer to 
and Reddy Run and 
East Fork of Wte hi' 

21.0e 
15 inoheri 
1.4 M.O.D. 
SO dikreen 
horizontal.>  

Cavorts: The bar soreon is to serve we a standby 
wit for mmohanical unit, and to take exneder 
ilvw over 1.0 M.O.D., if neccearry. 

1- Comminutor UnSt (screening and nutting unit' 
Sire - - - - -.1064 (Chicago Pump Company; 
Capacity - - - 0.4 M.O.D. at Si.  loss 

0.7 M.O.D. at 9" lose 
).1 M.O.D. at 15" loss 

Control - - - Motor manually controlled through puen;
. 

 
button station at mermen ohannol. 

(a) Prinarc
i
r

po
dboontation (Sines Unit)- 

- - . Circular tank, center feed and gird 
overflow. 

Dimensions - - - SO feet diameter by 10 feet aids inter-
depth. 

Equipment Typo - Clarifier Mechanism - (Dort Co.) 
Rating 	 

At Rate of flow patent:co 	Settli Rate 
M.O.D. 	Period Hr. A.p.d. sq foot 

0.40(iveniirri) -1:18 	5 
0.88(16 hr.rats) 	2.18 	820 
0.75(4 hr.mur.) 	1,70 	11"0 
1.40(Pcak) 	.92 	1980 

• 

(e; Disposal ce:.  

nisposal of 

(g) :Mersa) of 

(7) 8oresniag_FAcilitios - 
—).-7-twrsifirolertnid bar screen, 

• Clear openings  	 
Chan,: width 	  
Depth oe flow - - - - ----- - - 

Apele o: bar soreen 



Scum Removal - Automatically skimmed, oolleote:l, and CIsoharged. 
Sludge Removal - I.Ochanically collected and concentrated, but 

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

(9) Trickling Filter Bed (Single Unit) 
Size 	  120 Foot Diameter 
Ares 	  0.26 Acres 
Depth of Media 	  6 feet (average) 
Media Size 	  2" to 3" for top 5 ft. 
Distribution 	  4 Arm Unit Ko. 120 

(American Well Works Co.) 
Underdrains 	  Armero Filter Block 
Rates of Application- 

g.p.m. (using Pumping Unit 41) 
Average ---400 g.p.m. (using Pumping Unit 42) 
Namimun---.1200 g.p.m.(using Pumping Units 11, 4E &IS) 
Application-Intermittently with operation of 

raw sewage pumps. 

Rated CA city of  Unit - 
IT-Volum 	  M.G.D.Aore 
At average flow (0.40 m.g.d.) 	  1.54 
At 16 hr. flow (0.66 m.g.d.) 	  2.23 
At 4 hr. flow (0.75 n.g.d.) 	  3.08 
At Max. Peak Rate 	  5.04 

By Organic Loading 
At 6054 of B.O.D. (0.12 lbs. per capita) 
applied to filter 	 
Rate of application, total 

unit 

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

   

2040 per Aore foot 
4000 	 U 

   

   

(10) Final Sedimentation  (Single Unit) - 
W; 	 circular tank, central feed and peripheral 
Dimensions - - - 35 foot diameter by 7 feet wide water depth 
Equipment - Typo-Clarifier Ilschanism (Dorr Co.) 
Rating - - - 

At Rate of Flow 	Detention 	Settling Rate 
M.O.D. 	riled - Hr. 	scja.nt/sq.ft.  

0.40 (Av. Daily) 	r 	 420 
0.56 (Av. 16 br.) 	2.18 	 590 
0.75 (Mix. 4 hr.) 	1.62 	 790 
1.40 (Peak) 	 0.87 	 1470 

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

Drainage - - - - By pumping. 

71 

760 pounds 
480 lbs./pore foot 
0.3 lbs.por.ou.yd. 
of filter media 



(11) Chlorine contact tank (Sing1e Unit) r 
Mc 	"Teciongular, 4'1.10" wide x 171-8" long 

x 5'-6" lido wator depth. 
Flow dirootion-Horizontal, around baffles 
Rating - - - - Detention Period of 24 minutes at normal 

plant oapceity of 0.4 M.G.D. 

(12) Sludge Digestion (Single Unit) - 
Size 	 40 foot diametor x 207; foot side water 

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

per capita for 6200 connected. 
Gas oolleotion-2" line to ruts burner for odor control 

only. No utilization of gas included in.  
plans. 

Heating Facilities - Yon., no coils providod for present. 
or or futuro hooting. 

(13) Sludge drying beds (4 units) - 
filo 	 22 ft. wide x 70 ft. long. 
Total Area - - 6200 eq. ft., 1.0 sq. ft. per capita. 
Application - 	sludgo by -rarity directly onto beds. 
Removal - - - By ahovol and fork, directly into wheel- 

barrow or truck run onto bode. 
Depth of Filter Nadia - -12 to 15" of graded sand and gravel.' 
Undordrains - - 6-inch vitrified clay pipes with open joints:, 

(14) Connoctimg_ahannels, sowers, forco mains, etc. 
Capacity 	 1.75 H.O.D. (max.) 

(16) Points for application of Chlorin° (sterilization and odor control) 
(a) At entranco to wet wen. 
(b) At outlet of primary tank. 
(o) At entrarco to contact tank. 

(16) Noasuromont of SowagE_Flow 
-Cathod - - - - 	§55  V-notch left at Outlot channel of 

contact tank pith float recording head 
on doir. 

Site 	  2,-0" wide by l'-0" in depth 
'Si capacity - 1.6 M.O.D. 
Effeativo Range -0.16 to 1.6 :t.G.D. 
Records 	By float operation, olectrically trans-. 

mattod to indicator, rocordor and totaliz-
ing dovico located in office roam. 

(17) Bypasses (for plant operation and emergencies) 

1. In case of complote power and standby failure for the 
raw SOM. o pulning units, U30 10-inch valvoi overflow from 
wet roll to main outfall cower. Somas° can be chlorinated . 
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as it flows through tho wet moll. 

2. If nocosnarytobypaus primary tank, 116.1 tank can be 
used as primary, by using 6-inch oast iron by-pass lino 
of the sewage force main, 

5. If necessary to by-pass filter bad, use 8-inch valved 
ovorflow in 15-inch influent lino to distributor at 
cantor of filter. • - 

4. If nocessarytabywpass final tank, usoUppass gate in 
final tank inlet bon. 

5. If necessary tobripass oontact tank, use 18 inch channel 
along west sido of contact tank 

• 
8. If nocessary to maintain an increase rate of savage flow 

through the plant at night, use 8-inch bypass from inlet 
channel to contact tank through main sewer. and wet 

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

(18) Drainage facilities  
For det 

For Pump Pit 	 

Primary Tank 	 
Final Tank 	 

By bulkheading incoming sever during 
low flows only. 
Sump pump, discharging into wet 
well or sewer. 
8-inch drain to main sewer. 
Through 6-inch sludge line to 
pump, and thence to sludge digester 
and sludge drying beds. 
4-inch valved drain lint tt wet wall. 
Drainage provided for all channels 
when not in use. 
To main senor, and also to beds 
through sludge pumps. 
Surface drainage system to outfall 
saner. 

Contact Tank 
Chamois 	 

Disaster •• 

Plant °rounds - 

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

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

Basement for Sewage Pumping Unita, Heating Plant, Raw 
Sludge Pumping Unit, Electric 
Controls Float Switch, Oas 
Engino Standby, and Coal Storage. 

Sludge Control rouse for sludge control valves and piping, 
flame trap (waste gas) and 
drLp trap. 
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:(20) Control imboratury - 
Equipment antraemibuls furnished to run following s 
tints: 

(a)) Settleable solids 
(b) Suspended solids, total, volatile and fixed 
(o) Sie-ohersioal oxygen demand (1600.) 
(d) Dissolved oxygen (D.0.) 
(e) Stability (methylene blue) 
(f) Hydrogen-ion (PH) 
(g) Residual chlorine 

(21) Remarks on Provisions for Future Expansion  

In view of the tight sewer construction of the sanitary sower 
sywbom and the unusual low ground water infiltration secured; and, 
in view of the feasibility of controlled water supply of a oantersort 
area as a moans of maintaining within the limits of design, bothAbt 
water supply and sewage flow, it is estimated that the serer systba  
and sewage treatment plant as designed and constructed maybe able. 
of handlits loads in excess of the 5200 connoted population design 
to the extent of 20 to 25%, by making certain small scale addition* 
and changes. Important items for future expansion of this plant 
*doh should bo given careful consideration before undertaking large: 
seals construeiion expondituros aro: 

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

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

(b) Changing impellers and motor capacities of romping 
units No.2 and No. 3 to the extent of approximately 
35%. No other changes would bo necossa•-y in :the mu 
sludge pumping units. 

2. She primary settling tank. as constructod is 'Japan* of 
handling an inoreaso of 20 to 25% in the design flow with little 
drop in efficiency as noasured by the roman: of the sottletblo 
solids. She inorcaaud loss of hoed from primary tank through the 
revolving distributor at peak rate will roquire raining primary *Air 
two to three inches For efficient (animation of the primary tank. 

5. The fina7 sottlins tank as constructed is capable othendl 	 
an increase of 20 to 25% in the dosign flows with little loss in the-. ; 
sedimentation *Moloney. 

An increaso of 2EA in tho design floys 	roduce the cam. 
tact period in the contaot tank, but will *till remain over the 
of 15 minutes. Increased contact time cam bo scoured through utilisse 
tin of the outfall sower us constructed. 	 -1 

5. Appreciable incroases in caraoity of the tr5a1ir4 filter 
bed as designed cannot bo mei, ecenomicaliy; Loaner, the design 
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t 	 • 
of kho'4iod and revolving diltelnitor contemplated cane mien of this 
jtalt by Cm additivn of  a  hlsh datsoity - low head pumping unit for 
the puspone 'Jr .mo1roalatiou eyilk filter effluent at o constant 
•rate through the filter oed. 	will be both an economical as 
well as in offioient method of increasing the rated oapaoity of the 
filter. An itorease in the total design population and total bio-
chemical oxygen demand loadings of from 30 to 50% of the present filter 
design may by expected depending on the applied B.O.D. loadings on 
the filter. Thu distributor has a maximum rated capacity of 1200 
g.p.m. (1.75 140.D.) 

Small inorcases in efficiency and/or population loading of 
the 'filter unit can be effected by the addition of 2 to 4 mums 
of crushed granite atone, 1-1/2 inch site, to the top of this bed. 
Suffioient clearance has boon allowed in the design for this ftdditina.-
al depth of atone. This granite stone topping is almadosirahle in 
the event that til'311Aastdow• apneas to booms, unduly fractured by 
the winter maybes conditions. 

411,The sludge digester as constructed has a capaoity of 5-111 
oubio feet por capita. This appears very anple without the utiliza-
tion of the sewage gas for maintaining the optimum tomporaturs for 
maximum rats cf digestion of the volatile solids. This unit of 
digestion capacity may be reduced to 3-1/2 cubic feet per capita 
or less should heating coils end gas utilisation plant be added it tic 
future. The increase in capacity of the unit may then be upward 
over 30 porcont or provide digestion capacity for a connected loan 11 
8,000 people or more. 

7: Increase 	tho capacity of sludge drying beds tai be easily 
made by extending the prosont beds to the east. 32.ov:taint. for this 
expansion hen boon made in the layout of the connecting linos. No 
additional bed will increase the oapsoity of the toils 2c5. AI provid, 

-  "open drying beds for 7,800 population. 

8. All (arca albs, channels and main connecting as nutfall 
sewers are amply dasiTsei to handle a Anita's, flow of 1.75 M.0 
(1200 g.p,m.‘, 

COSSTRUCTION DATA 

.Gesseral. 

Tho plans anlp specifications fan 1:N. oonctruction of the sani-
tary sower system and sewage treatwrat work,  arra arranged in too'; 
independent sections Sr. accordarce with 	naturc and typ. of work 
as follows: 

Divicion (3-3) - - - - - 3anita:7 Iennr Syntax.. 
Division (3-3A) - - - - Solace Trsetrat flint 
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• 
Tho pertinent iamn ane iatos of the construct:cm period of the ono* 

divisions of the cork from the commencement of office studies to the 
final completion and transfer to the Post Conmeider, are as follows: 

Division No. 	 (6-3) 	 (B-3A) 

.6palitEx.Sd2mrs _Swam Treatment Platt 
1 

W559ong-6345 
Bnosching Bros. 
Construction Co. 
Ft. Wayno, Ind. 1 

Industrial Piping 41 

	

Contraot Number 
	

7.359eng-$282 

	

Prime Contractor 
	

17.L. 1:ailey Co. 
Nashville, Tonn. 

Sub-contractor 

Office 7Iork Started 
Preliminary Report Filed 
Report E.:viewed A Returned 
Plans L Specs. Conploted 
Bids Opened at District Office 
Lotter of Award Issued 
Receipt of :aloe to Proceed 
Construction Started 
Original Scheduled Completion 
Actual Construction Completed 
Transfer to Area Engineer 
Transfor to Poat Command  

May 19, 1942 
Juno 6, 1042 
Juno 14, 1942 
June 30,1942 
July 9, 1942 
July 9, 1942 
July 10,1942 
July 16, 1942 
Sept. C, 1942 
Oot. 16, 1942 
Oot. 21, 1942 
Feb. 12, 1943  

Engineering Co. 
Ft. Wayne, 144, 

Nay it, 1942 
June 6,1942 
June 14, 1942 
July 7, )942 
July 251142 
July 2511942 
July 25, 1942 
Aug. 3, 1942 
Oct. 16, 1942 
Feb. 12, 1943 
Fab. 8, 1843 
Fob. 12, 1963 

Sanitary_Sewers - Contract ":559e 62_82_ 
73.173276311117-Ct6PKTilKe°r 

Veterial - Tho major items of material selootod within the limits of 
the specifications included vitrified clay pipe for senors; east iron 
pipe for ditch crossings; hot poured bituminous compound and oakum for 
sewer joints; brick for manhole wells; precast reinforced frames and 
covers for manholes; concrete for eneasoments and cradles; and crushed 
stone for :mover foundations whore required. In general, all materi-
als used were found well within the lilts of the spocifications, 
with the oxcoption of tho physical requirements for straightness and 
plumbness of the vitrified clay pipe. 

ormanship - In view of the unusually difficult subsurface conditions 
encountered, the inexperience of the skilled and unskilled labor 
available, and the look of experienced suporvising personnel on the 
part of the contractor, continuous vigilant inspection and engineer-
ing construction assistance wore naintainod to insure good workman-
ship on the sewers. The workmanship on the construction as reasurod 
by the results of the ;:round water infiltration and physical testa 
ware above averago. 

A brief statement on the final sower inspection and ground water 
infiltration tests of the completod sower systom substantiatos the 
above statement on workmanship:- 



1. All ?mars eirio found in substantial comp:S.ico with final 
tests ter alignment of sowers rade during O.t. 2-20, 1942. 

2. All seotions of sewers tested for irtiltratlon (final) 
worn 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 6.87 g.p.m., or 
1800 gals. per 24 hours per mile of sewer. (Note: 
Limits specified ware 4,000 gals/24 hours/Mile for 8-inch 
armors, and 8,000 gala/24 hours mile per 10-inoh, 12-inch 
and 15 inch sewers.) 

Construction Dromes - The original construction program of the 
sanitary sower system (Contract 17559eng-6282) covered a sixty day 
period, ending September 9, 1942, and was excoeded by thirty-seven 
calendar days: twelve days of this over-run however, were approved 
to cover the additional sewer work over'the original schedule ofi. 
quantities. 

The princiad factors requiring (Vestigial' tire to the original 
construction sohndule were 

(a) The )ask of :mediate availability of well point systers. 
Initial orders said subsequont orders covering some three thousand 
feet of roll points, pumping equipment, otc., required thirty days 
or more before deliveries more made. Higher priority rating than 
AA-4 could not improve delivery. 

(b) The unusually high ground water levels encountered along 
the main serer locations duo to the excessive rains of Uay and 'Juno 
1942, and lack of surface drainage. Stops to assist this contractor 
yore immediately taken by the construction of both permanent and 
temporary ditches. 

(o) The inadequate timing for deliveries of vitrified rips ant-
plying with rsouirements. The contractor failed to provide an ode-
gusto stoc:: pae of all sizes of pipe, being supplied by a single 
manufacturer, and consequently at the peak of construction, it was 
necessary tc call  an  many manufacturers for vitrified pipe, all of 
whom were filling orders  as  fast as the pipes wore reloved from the 
kilns. 

(d) Tho Inedoquato planning or anticipating requirements as to 
special construction equipment, trenching machines, construction sup-
plies. etc. Delays in construction progress were oxporienoed due to 
failure to have oompressor unit, air harmers, diaphragm pumps, suction 
hose, etc., delivered al the job when :first needed. Hours of idle 
machinery due to repairs wore unusually tarp. 

(e) The inoxperionce in soar constrestion on the part of key 
men of the contractor mewls it difficult to sopo with the subsurface 
conditions encountered. The District Office arranged for special 
assistance to the contractor by placing at the job for several weeks 
an engineer cspooially exooricnced in this type of sownr•comstruotIon 
and sewer organizations. 
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,,Changes - The origInal contrnot wax: arranged on a ur.t ?riot. basiOA. 
Creosols. it 100.3 anticipated that 	chergas in location of the 	-*t 
• sanitary sowers 'ern expsoted; (b) adjustnents in elevations of • 
! finished grade and sewer lines would be required to avoid ccafliotd-,.; 
with wester mains and storm sewers; and (c) additional seers and 
house connections to service scene 26 buildings were contemplatod. 

:Such °banjos were most readily made under the unit price ocatract. 
• 

The principal changes in the original contract were:- 
1. The use of cast iron pipe in place of vitrified 
pipe for the sanitary sower lines where they crossed 
now drainage ditches above their flow-linos. 
2. The increase in the original footage of the 
sewers and house connections from a total of 37,000 
lineal feet to 60,000 lineal feet, an increase of 
46,to provide sanitary drainage to some 30 edit - 
';ioal buildings. 
S. ''-he increase in the amount of sheeting ordered 
left in plane, gravol for serer foundations, and 

• oonorett for cradle and encasement of sewers. 

Construotionijorations.- Construction operations wore carried on  
under direction af  a single resident superintendent and a represent-  
;aloe of the. 	L. Walley Company, who visited the work during the 
construction period. Skilled workmen and foremen experioncod to mit 
the unfavorable subsurface conditions encountered, were not deedil. 

. ately available: Lut, with the engineering assistance given end - 
experience gained during the first two months of oporation, r. moll  
rounded organisation with sufficient experioncol assistant superin-
.tendents, foremen, and pipe layers wero present to emplane the amr 
tract at a vary satisfactory rate of prognoses. 

. Records. indicate that payrolls, invoices for marorinls, elm 
for damages and equipaont rentals were paid promptly. 

,4:1uarantees - Under the terms of the contract general guarantees 
are provcdad an the performance bond against defective materials cia/6-• 
-workmanship in the sower system for a period of ono yoar after 
-final acceptance, or to October 21, 1943. Written notice to the 

' ocntruotor is requirod in such event. 

s Treatment Plant. Contraot 7369eng -6345 	 :Et Sewage 
Bros.  WatniTruction 

liaterials - The major Stoma of materials valet-(1d within the limit. ;I_ 
inoludod rArafiod *lay pine for severs and:.  . 

'drains; vitrified clay pipo math slip -ne41 bituminous joints and - 
!encased in concrete for the largor proesure linos; oast iron 
with lead joints for the oral: foron main- aud slangs lines; rolw‘: 	4.•  
forced ocuorato for all substructures; wood censtractice for super--
structures, railings,'coons, gates, arc.; loos/ linvotose for trielS•ok:' 
ling filter media; and precast plat' oonoroto products for steps,' 

- ivalls, oto. 
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All materials fo: conoreto wore ulthin the 11 E1'4. 1prified, 
And seats on flexural strength of booms and compressive strengths 
of cylinders exoecded the minimum requirenents. (For enmary-of.  

'costs on agnregates, cement and ooncrete, see SOOtiOn 19 - liaterialk 
Inspection  t.  Field Laboratory). 

Equipment - Serge equipment Steen included the following: 

No. Innufacturer Item of Equipment 
Comadnutor Unit Chicago Pap Company 

3 Savage Pumping Units American '3.11 Works 
1 Primary Tank Clarifier The Dorr Cowpony 
1 Revolving Distributor American -Cell Works 
1 Final Tank Clarifier The Dorr Company 
1 Chlorinator Unit Wallace t Tiernan 
1 Set of Laboratory Furniture W.U.Kimball Co. 

Laboratory Equipment, Apparatus Kauffman -Lattimor Co. 
1 Sewage Flom Meter The Bailey inter Co. 
1 Sump, Pumping Unit Chicago Pump Company 
1 ;Water Seal Pumping Unit Chicago Pump Company 
1 Fluster Type Sludge Pump Chicago Pump Company 
1 Sorm-peller Type Sludge Punp Chicago Pump Company 

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

Workranship - Continuous inspection and engineering assistance 
mere main !nod 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 tost, 
and in particular the tightness of pump pit constructed to a depth 
of 20 feet below the surface and in 16 feet of ground motor arc ox-
&mules of excellent workmanship in the mixing and placing of ooncroto. 

The prooast *error work for vatiouewelpiestepeorlbways, or. fills , 
around the plant site have settled. This was unavoidable as it was 
necessary to expedite the outside work before full sottlemonts of 
the fills around the tank structures could be assured. This work, 
ring of conoroto blocks with mortar or joints ray 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 pleat 
structures and site was not secured in v,ew of the unfavorable weather 
conditions. Uulohing of the slopes and bon= •ens substituted in . 
place of seeding. It is desirable that additional fine grading of 
the ontire plant site be mdertskon in the errly spring, prop:watery 
to seeding- and landscaping of the site. 



Contraction PrIcase - 

The original lenetruotion schedule of the sewage treatment 
plant (Contract '7559eng -8545) 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 jug+ 
tifiable items. 

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

Date of Partial Satinet' Percent Complete 
August if: 1n2 10.2 
September 15, 1942 20.1 
September SO, 1942 28.8 
October 15, 1942 45.5 
October 31, 1942 88.5 

November 15, 1942 86.5 

Deoember 15, 1942 88.0 
IheoeMber 31, 1942 90.0 
January 15, 1943 97.0 
February 1,1945 99.5 

Remarks 

Except for 3 *qui 
items awaiting d 

Sxcluding eleven sewage equipment items, all of whioh wsre..do 
layed in delivery beyond original shcedulod and rescheduled Weis  
the balance of the oontraot should have been 80.8% completed om 
October SI, 1942, or 14.3% behind schedule for the following major 
reasons: 

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

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

S. Desire on part of contractor to avoid a period of idlwaeo. 
batsmen completion of major construction items and original delivery-Al 
dates of equipments hence, contractor operated with a smaller or 
'cation. 

4. No work on Sundays; loss of 10 calendar working days. By 
November 15, 1942, the contractor had all construction its and 
equipment items completed, representing 86.9% completion; the 
ing 15.5% covered the equipment !term, 5a0Silling, fine ;radios, .• 
cleanup, end testing. The period of ft-allovember 15,1942 to Josimipt 
15, 1945 was devoted principally to irooti5o of JOWI"0 ccidipeentamWt 
other miscellaneous items; and, from January 15, :1945 to lobruart 
1945, to adjustments and tasting of oquirmort rotaries, tact:d11122%,-, 
grading and final chest -np. As of ?nbru4ry 12, 1D45, sludge pump_ 
No. 2 and the flow meter have not been delivo-od. 

8J 

Approximate oo 
date of oompli; 
First equipment 
in place 



Chanpls - The oeigirai oontenot for :ha eeon‘e plust tcs arranged 
-irosi—ffnep :um podess, inasmuch at complete detailed plan; could be. 
-posecrel, and far chanos wisco expected. - The principal °bungee 
were: 

1. The relocvcion of the site in order to continue operahian 
of the existing Seynour Air Field on which the plant 
site was originally located. 

2. Extension of the butfall sewer due to the plant relo-
antic's. 

S. Deduction of $16SS.00 to cover cost of equipment items 
deloted from °entreat. 

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

Guarantees-  Under the terms of the contract, general guarantees are 
prowidenn the performance bond against defootive materials, work-
manship; also, mechanical guarantees of all items of equipment inoome 
porated into tho plant. The period of guarantee extends over ss-e:OA 
period of cne year after final acceptance, or to February 12, 19•111-1 
Individual letterset mechanical guarantee free manufacturers and 
vendors have been received and properly filed. Iritten notice tot 
the contractor and manufaoturer of equipment is required for ropiness- 
moots in defective reehanioal parts, entertain and workmanship. 

Contractor's Organisation - The Bueschinz Brothers Construction Comp 
any of T{. Wayne, fainna 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 °flies 
work for the projects from the home office. At Seymour, 7erner 
Buesehing was in full charge of the organization, noting else as 
field engineer end superintendent. The method of operation had ad- 
vmmtages in expediting material orders and decisions on construction 

---problems; however, economic interests and the profit motive on the 
part of the owner-superintendent tender' to retard oonstruotion pro- „ml, 
gross. Overhead costs Imre kept at a minimum. 

The Industrial Piping and Sw..ineering Company of Ft. Wayne, 
as subcontractor on the pipint, heating and plumbing work, atd 
ins an enviable record in this type of work. Sufficient skilled 
imortmon were available as the pipe, valves and equipment items were 
delivered at the site. 

Practically all major construction equipment snob as  excavating 
machinery, bulldozers, well point oystom. truc:m, :mope, eto" von 
;moored on a rental basis. Concrete:  being ready ;tad and delivered'_. 
• to the site, concrete mixing machinery mm 	reoessnry, 

The volume of Taber, both eloillad And ‘comort ens maintained at 
a minimum, but at aneffialept vlale. 

Buesohing Brothers Construction Cant:.:.+ ,,  aril, efficient 
sad resourceful organization, awn qualitidd to hanoth ommtrundel4;c 
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''projects of sewage treatment works, water plants, and other similar 
work. 

Otmeranental  Amnia'  - 

A written approval under date of July 14, 1942 by the State 
Health Oardssioner of the State of Indiana was secured on the plans 
and speoirieations and design data for the sanitary sewer system. . 
and for the sew" treatment plant. 



SECTION 13 

ELECTRIC LIGHT AND POWER FACILITIES 

GENEFUJ., 

The electric light and power requirements for all buildings are 
provided by an overhead primary sad secondary distribution system, 
fed through a substation that steps dam from 33,000 volts, 3 phase, 
80 oyole to 7,200 volts, 3 phase, 60 cycle. Exhibit 3-F indicates 
the location of the incoming feeder line, the substation, the three 
distribution feeders, the transformer stations, secondaries, and 
location of buildings. here detailed information on the distri-
bution systems such as wire sizes, transformer sizes, loostion of 
building services, ate., ars shown on record drawings SITS-AE-14R, 
to 14101, dated December 17, 1942. In addition, the construotigi 
drawings have been revised to show construdtion details of workimi 
constructed (Drawings.Nos. STU-AE-2E to 14E inclusive and 18E, 20E, 
and 23E to 36E inclusive). The interior wiring drawings Pr: the 
various buildings have been revised to show construction details of 
work as constructed (Drawings Noe. ETES -SE -98E to 102E inclusive, 
104E to 11213 inclusive, 1148 to 142E inclusive, 144E to 149E inclu-
sive and 151E to 152E inclusive). 

Copies of above rooqrd and construetion drawings. mope and 
specifications were delivered to the Post Engineer with the official 
transfer of construction, Form No. 290A, dated December 10, 1142. 

The distribution system and interior wiring has boon designee 
and constructed in general conformity with the preliminary report 
and drawings, dated June 11, 1942, presented to the U. S. District 
Office at Louisville, and revised to include oorneticas and notazions 
from that off loo and the office of the Division Engineer, Cinciamati, 
Ohio, wherever possible. 

Description and Design Considerations - With the 'Suited infor-
mation available, power and lighting requitements were ortimawd And 
*limit..s wore provided fo.. I. 50% incroase fvr future load require-
ments. The load locations were fixed by a tentative camp layout; 
and sites and locations of substation and distribution lines were 
immediately determined. By directive ME-Circular Lotter 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, 
oto.; and 1.0 watt per square foot for recreational roams with the 
exception of special buildings, such es thoator and chapels where 
the Government standards wore usod. Power loads were more difficult 
to determine at the inception of the &Deign bocauso of the usumertain-
ties in power requirements of the equipment likely to bo available 
at the time of construction. In acme cases, especially electric 
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000king, 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 availeb 
and it was decided to distribute at 7,200 volts since that voitatS1,. 
lent itself readily to Joint construction with an overhead teleplone 
system and to a delta-connected power erten which would allow opali-T 
delta operation in emergencies and eliminate the need for standby. •.:1 
transformers. lead estimates with allowance for 60% increase in tbehr„.i  
future, called for three 600 KVA transformers in the substation. te'c' , 
provide for'still further extension, if necessary, these trans- 
formers ere prepared to readily receive and mount forced draft 
ventilation equipment that would raise the rating of each trans- 
former to 625 KVA. 

The substation wee located as near the center of load is pas.  
sible. Three distribution feeder circuits are arroagod for radial 
operation normally, and with loop operation when required Ia weer 
cies, whore sections may be isolated. 

Only ono feeder from the source of power was permitted; how-.  
ever, the recalor can to fed free two independent sourest hf power' 
by the Public Service Company of Indiana - frca either Stynour or 
Soottabwrg. At the junction, where this feeder connects wi-at the 
power company's lines, three-pole top switches were instaflad and 
are all closed in normal operation. Two of these :switches in tho 
power oampany's main line can isolate either Seymour or Scostabur;, 
while the third in the asap feeder can isolate the coup. The none 
feeder to the eastern boundary of the reservation wows oeustrected 
by the Government as part of the 53,000 volt feeder line: the 
extension beyond the boundary eentiiues along right-oil-lira:- of tit. 
railroad spur and-was °rooted by the Public Serviee Canpary cf 
Indiana. 

The substation foods 75,000 lineal feet of ovorhuvi 	sad 
366 services through 1169 KVA of transformorc. Th.) ally ostler-
ground distribution system (4,000 lineal.fcot) Ss for the 47 sereu 
service outlets. 

In general, the stoolldszy evitom Is )2u/1240 ,..it, fluee phase 
sal 240 volt, three rhea,. :To exception' nro tor the. five hangars 
and for the two Base Engineering buildinge whio1. ACC fed with .20 
volts, single phase; and 203 No:ta, three phase', with four wire 
service from wye connected trim:do-nor bark?, In all cases, the 
neutral wire is carried on the polos as :he top wire, tad where 
single phase and three phase current uro carried trait a delta eon. 
meted transformer bank, the bottom wire is the wild phase. TrUND 
former and line capaoitios have boon figured on actual anticipated 
loads using diversity factors that vary from 50% to 10% depending 
upon the nature of the loads with an average diversity faster of 
65%.- In addition, allowance for SC% future load expansion and far 
loading transformers 125% to 140% on peaks have been provided. 
Same of the copper wires, especially for the primary, are larger 
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'than necessary for these figures, because of the meohonleal 
requiremcnto. 

Floodlighting is provided for tho substation, the teemel=ww --
storage arca, the area In front of the hangars, and for the Beer 
Engineering lta!ntenarte and Inspection Building. Fence lighting ill 
provided arouse the Ordnance Area and the Bomb Sight StragsAreca. 

A anis series street lighting circuit provided lightiug for 
the main streets that nerve as Main entrances to the cm= area' rod 
tor main streets in the hospital, recreation, and headquarters 
areas. Seven edOticnal multiple lights are spotted at vtratecio 
road internee-11one. Some limited lightinc ter other secondary 
streets and perking areas is obtained from the outside lightr 
on buildings adjacent to them. 

Utility Cagpry Zervite Contract - Poor is metered at two points -
et the main substation, and at the Ordnance Area. A `.hi-d geisha 
a411 likely be added to serve the Talmot arcet entranee. In oath 
ease, the meters and metering transformers are tho property cf the 
power company. ?he MA1A power for tho camp is being purchased under 
the Power Coarany's Rate Code 107 which incorporates tho following: 

MAXIMUM LOAD CHARGE (monthly) 
$1.60 per month per Kilowatt of Billing Max. Load in the mart] 
EVCRGY CHARS (In addition to the Max. load Charge). 
2.261 per KWH for the first 3,000 KWH used in eny month 
1.8g per  KWH  for the next 7,000  KITH  used the Moo unnth 
1.2j per KBE for the next 10,000  KWH  used !ha an moat) 
1.0¢ per KWH for the next 80,000 FAH used the 00.71) tanTh 
0.8j per KTai for the noxt 100,000 KWH used the s-sn youth 
0.7j per KWH for ell over 200,003 KWH used the Ram youth 

This rated oodo, in addition, provides that whirs tM maitomer 
owns the complete substation struota-o and ocuigmort, irluelmc 
switches end pre:teenn equipment transformers and other apear..tau 
which is nom:teary to ttce 00rViC4 from the tranrsission liar 
voltage, a :vadat of 10$ of the monthly =Arun lead charge wial be.". 
mode. It oleo provider wijustmont of the maxima load used Cr 
billing purposes in accordance with mcssored purr tartar and es u 
load fewer eradit. S mills for kilowatt how CMS' vtll be al7caved 
far all energy asea 1::excess of the prodret of 5:Tf hoaxer we 
nultipliod by maxima load at the Millar. 

Remarks 	on Future 	Expansion - It is net Lizoiy that any futwo 
expansion will neeessfranyrevielct In the substation or-primary 
feeder lines and secondary lines. Tram:formers Clow for a $0f,  
growth unless ocmsiderable of %be craft% i; concentrated in small 
areas. Already sate building loads are being 4cubled and trebled 
which will neoessitaty au increase Ia transformer and oopper size at 
these points, if many re :romped en the same transformer, 

85 



CONSTRUCTION DaTA  

General - Electric light and power was handled as three separate 
activities, i.e. (a) the 53,000 volt feeder line to the project; 
(b) the 7,200 volt oamp distribution systems and (o) the interior 
wiring for light and power. The plans were drawn simultaneous end 
built under separate oontrsots, and divided as tenons 

Division (B.:4) - 33,000 Volt Feeder Line 
Division (B-4a) - 7,200 Volt Distribution System 
Division (B-4b) - Interim- Electrical Work. 

The pertinent data and dates of the construotion period aro as 
follows: 

Designation B-4) (B-4a) (3-4b) 
Contract number Ibb9eng-6271 W529eng-6294 159eng-Ill7 
Prime Contraotor Shely Can't. Co. A.Wood Rardin Pearson Conn. 

Lexington, Ky. Haw Albany, Ind. 	'- Co. 
.eibitIM Harbor. 

Michigan 
Office work started 5/25/42 5/25/42 5/25/42 
Preliminary report filed 8/11/42 6/11/42 6/11/42 
Report reviewed & returned 6/1042 6/18/42 6/18/42 
Plans & Spec. completed 6/25/42 7/3 42 7/10/42 
Bids opened at Dist. Office 
Letter of award issued 7/6/42 7/16/42 7/24/42 
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 12/16/42 
Actual construction 

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

Engineering supervision taken over by Area Engineers Office 

The SS 000 Volt Feeder Line - Contract 4569ent6271 . 

The 7,200 Volt Distribution 7ustem - Contrast  W1559eng-6294  

Interior Electrical Work - Contract 2559entES12 

Materials - The polo linos wcro built 0.1 full creosoted pine poles, 
uirrinversd orosserras with metal ormarm braces on the 7,200 volt 
lines and wood oroesarm braces ci the 33,CCC volt line. Wood braces 

t‘ were specified throughout brt nor unobtainable and metal ones were 
substituted. Primary lines are' or! bare copper end secondary lines 
are of weatherproof insulated whs. Line hardware Is galvanised. 
The substation is constructed Craa creosoted poles and limber. 
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Under contract W559eng-6317 for the interior atomics' work, 
most of the interior wiring is with loom wire or Meta, utilizing 
Monoor composition outlets and switches. In ate cum), eat Si 
the mess halls and engineering shops, black conduit was utilised 
where necessary to provide more protection to the wire circuit. 
The majority of the buildings have simple porcelain fuse blocks 
while ate of the more important buildings tan circuit breaker 
panels for oircuit protection. With the exception of special 
service application, simple 12-inch metal shades were used. in 
all three contracts the specifications for materials have been 
strictly adhered to with very few exceptions. 

Equipment - Electric equipment supplied is as follows: 

Item of Equipment 	 ►anufacturer  

For Substation 

Transformers 
34.5 Kv air break switch 

.34.5 Lightning arresters 
7.2 Kv Lightning arresters 
34.5 Kv Liquid fuses 
15 Et three shot disconnects 

For Distribution Sam 

Transformers 
.7.2 Kv Lightning arresters 
Die connect outouta 
Street Lights 
Street Light Regulator 

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

General illectrio Cc. 
Line Material Co. 
Lino Material Co. 
Line Material Co. 
General Eleetrio Co. 

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

Workmanship! - Continuous inspeeclAn ani ongiaeering assistant on 
all three contracts maintain'''. t STALL'S stood workmanship and was 
as successful ta could be kap:Kited under ?resent day conditions of 
time 'imitator. and the labor an mutorials situation. 

Construction Proiresc • Tao ;holy Cony-4.watt= Company completed 
their contract oa tae 3.3,000 vat Feeder 1.1111 within the allocated 
time for all practical purposes, and pro well teed of the need for 
the work involved. The only wora left to be done after the expiration 
of time was the installutton of s fuw .;cy clips which did not in 
any way affect the utility or the lima. After delivery of the airs, 
the contractor Oman:eta :.he Tullman 	the contract within a far 
days. 

The ocmtraot with A. taw. Hsrdin for Vas 7,201 Volt Distribution 
System extended beyond too ellettod pried e 90 calendar days for 
three reasons: 
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1. Inability to start to work soon enough and with a force of 
sufficient site because of the priority given to grading 
operations on the site. Grading had to be done before 
power poles could be set to proper Jade, the first opera-
tion in his contract. 

2. Delayed shipment of a few iter.s of materials. 

S. Time extension necessitated by additional work. . 

Regardless of an extended completion date, the progress was 
suffloient 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 ciellindar 
days for the following reasons: 	

41. 
1. Lack 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. 

S. Slaw delivery of equipment, to be supplied by others, for 
, connection under this contract. 

4. Additional work by change order. 

Changes - The only major ohange 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,Contraot 
1269'ns-6294 and the interior portion of the wiring to the interior 
,electrical work Contraot 1$59eng-6517. 

• 
Minor changes involved the quantities of electrical items and 

were due to additional work, end 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, changes did not exceed 2% of the 
original nontralt price for the SS,000 volt feeder line and 8% of 
the contract estimate of the interior eleotrioal work. 

Guarantees - The guarantees involved in these contracts are the 
man wFiaer'a stamiard guarantee covering workmanship and materials 
and the guarantee specified in each of the contrasts and signed by 
the contra:eters on acceptance of their contract. 
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CONTRACTCR'S (LOA9I4LTICH 

*sly Cons.n.uotion Company - This contract was hardly large cnorgh • 
to set up much of an organisation. A line crew was sent Lore wf.th 
a foreman and was here only a few days. It was necessary for in. 
speetors to do most of the supervision snd expoditinc of materials. 

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

Pesrson Construction Company  - This contractor did a poor job of 
ordering and expediting materiels. His labor supervision waszin  
oelient =I only part of his skilled labor was sufficiently e 
lanced to be classified as good. 
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GASOLINE AND OIL FACILITIES 

General. The gasoline and oil facilities consists of the following 
WIT EWAni 

1. An underground gasoline storage system with station and dis-
pensing outlets, located in the Motor Pool Area, near 4th Street and 
B Avenue, for the purpose of receiving and serving truoke, 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). 

S., An above ground gasoline storage system with pumps and dii- 
pensing outlets, located.on B Avenue in the northeast pert 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 3-0. 

Ties, elevations, and dimensions of the various parts waking up 
these systems are shown in the following record drawings, which were 
officially transmitted to the Post Engineer as part of O.C.E. Fora 
290As 

1. For the Q.M. Gasoline Storage System -  
Drawings STESvatE-NO FRI to WW8, dated 12-1-42. 

2. For the Air Corps 
*Drawings STES-AS 

Oil Storate paten - 
-NO FR9 to 1 , dated 12-1542. 

S. For the Air Corps 
Drawings STES-A.  

Gasoline Storey System  - 
NO IRIS to FRET, dad 2-20-43. 

The Q.M. gasoline storage system was designed and construoted 
in general agreement with standard Army Plans revised to meet local 
subsurface and topographic, conditions. The plans and specifications 
were prepared by the Architect-Engineer and approved by the District 
Office at Louisville, July 2, 1942. 

General plans end 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 west 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 foliate,- Gasoline is transported via truck from 
outside sources of supply and delivered into the underground stomp. 
tank by gravity andis then ;wiped by a 100 G.P.M. unit to two dis-
pensing units mounted in the driveways adjacent to the Nap 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 oon-
erste 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 waterlook and toot valve to 
prevent water getting into pipe lines. All valves on tank are ;mosso-
ibis through valve box on tank and all piping removable by satyr of 
double tapped bushings. Other items include automate variable vol-
use 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; SOO watt mushroom floodlights over page for night eel...rise; 
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 mash in fill, discharge, and 
dispensing lines to assure clean gasoline deliveries'are also pro-
vided. 
CONSTRUCTION DATA 
Ttrtinent Dates.  The pertinent data and dates of the oonstrustion 
period from the oommonoement of office studies to final ooeplotion 
and transfer to the Post Commander are as follows. 

Contract designation 	 1589eng-6297 
Contractor, Hipskind Plumbing and Beating Co., 
Fort Myna, Indiana 
Office work started 	 May 19, 1942 
Preliminary plans and specifications 
filed 	 June 26, 1942 
Reviewed and approved by U.S  E D 	 July 1, 1942 
Plans and :pacification. 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 
Original completion date 	 September 18, 1942 
Actual completion made 	 November 33, 1942 
Transferred to Area Engineer 	 December 6, 1942 
Transferred tc Post Coommnd 	 December le, 1942 

Construction Progress.  The original program contemplated construe-
lion in sixty days which would ordinarily be more than ample; how-
ever*  after the letter contract was issued, the oontraotcr and 
contracting officer at Louisville entered into negotiations with 
reference to the amount to be added for unusual subsurface oonditicos- 
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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 
oritioal materials. Since this kind of a job is principally °gulp 
cent installation, no material progress could be made until the tank, 
arrived. The tank was ordered August 21, 1942, and arrived SoopteuA. 
22, 1942. The contractor delayed the excavation as much es possible 
to time it with the arrival of the tack and also to gain as much as 
possible from lower ground water conditions, which the drainapm sys-
tem, then under construction near the site, was effeoting. We had 
taken soil tests in June and July indicating ground water at 3 test 
beneath the surface. This level had been lowered until in Septemlev 
when excavation started the ground water level was at 10 feet below 
the surface. This lowered ground water level eliminated port of thv 
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, 
Loader Iron Works, Decatur, Illinois 

1 - Beeping Unit with S H.P. 3 phase explosion 
proof motor, Yale le.Toerne Mfg. Co., 
Stamford, Connecticut 

2 - Meters and Air eliminator, R. N. Brodie Co., 
Ceklend, California 
Valves and fittings, Ohio Pattern Werke, 
Cinoinnati, Ohio and A. Y. McDonald Co., 
Dubuque, Iowa 

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

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

The ccnorote base for the tank was poured monolithic and rein.. 
forced with several :Ayers of clamed old fence wire available on 
the site, to avoid use of now critical material. The tank saddles 
were poured after the tank was set in place to give tho best setting 
possible to the tank. They were firmly anchored to tha base by 
reinforetmg bac& and tank strap anchors in the base. 

The rat* of construction progress is indicated by the percent 
of ompletion shorn on the semi-monthly estimates as follcores 

Dittos Percent Completed 

October 1. 1942 32.0 
November 2, 1942 85.0 
Novenbor 15, 1942 91.5 
November 28, 1942 100.0 
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Guarantees.  Under the terms of the contract, general guarantees arc 
provided in the performance bond, against defective meteriale and 
workmanship. Equipment is of standard manufacture and carries menu-
factureris guarantee. The contractor's period of guarantee extends 
for one year after acceptance or to November 28, 1943. Written notices 
to the contractor and manufacturer of equipment is required for re-
placement of defective mechanical parte. 

Summary.  The plans and specifications were well prepared for present 
and future requirements. An additional 12,129 gallon tank of the 
saes size oen 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. Ths install-
ation work by tho contractor was excellent and the aystem should 
operate efficiently for years with only minor replacements of gaskets 
and hose required. 

AIR CORPS 1r8RICATING  OIL SYSTEM. 

This system consists of tour horizontal used tanks placed waders 
iroond with • total storage capacity of 61,106 gallons divided as 
follows 

Tank Number Size - Di.. x length 
Capacity in 
Gallon Stnsge for 

1 10'-6' x 291-5' 19,064 lasts Oil 
2 let-6" x 17'-9' 11,500 Diesel Oil 

101-5" x 251-72  15,275 j120 Lube 
4 101-5" x 251-7" 15,275 498 Lube 

The system operates as follows; 	is unloaded from the bottom 
of tank oars by gravity directly to the underground storage tanks, 
and is then pumped from the tanks by three positive displacement 
variable volume .1on'crol pumps through throe loading arms directly to 
trucks for del1vary to planes. The waste oil tank has provision for 
receiving waste a11 from trunks by gravity and a fourth pump can dis-
charge the oil into the bottom or top of tank oars as desired for 
shipment to reclaiming plants. 

Design Features.  Cid aged aboveground gasoline storage tanks were 
roconAitioasd and redesigned for use as the oil storage tanks. Tank 
installations were designed to meet the existing high ground water 
conditions; the tenet are sot on concrete bases and addles and 
anchored to prevent flotation and embanked with earth to provide a 
5 foot cover. The system included individual variable piston dia-
plaoement pars arranged for operation by remote control from the 
loading are. 
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CONSTRUCTION DAM 

Contact designaticn 
	

No.1182.9en6-6401 
Contraotors-Joseph Halpern, Brooklyn, New York 

Pertinent Dates. 

Plans and specifications completed 	August 10. 1942 
Bids opened 	 August 20, 1942 
Letter of award issued 	 August 20, 1942 
Contract issued 	 august 20, 1942 

• Conatruotion started 
a. Reconditioning of the used tanks 	August 26, 1942 
b. Installation. 	 September 16, 1942 

Original completion date 	 October 20, 1942 
Actual completion date 	 Demeter 15, 1942 
Transferred to Area Engineer 	 December 16, 1942 
Traneferred to Post Canard 	 January 8, 1945 

Ccostruo15on Pczress. The original proves contemplated construction 
in 60 deirflweva7—indeoisian in fixing • definite location delayed 
ocmwermemont 20 days. Additional delays were due to tier required for 
reoontlitioning 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 oonditions, to reoonditioa used tanks. 
and to provide .militias for hardline reoeipt of waste oil to stor-
age tank. 

The rate of construction progress is indicated by percent of 
completion showing on the se&i-monthly estimates as follows, 

Dates Percent Completed 

October 1. 19t2 63 
October 15, 1942 SO 
Novembra 2, 1a48 63 
November la, 1942 791 
December 1; 1442 98 

//

December 15, 1942 	 100 

!quiPor me. The prinoipel items of equipment used were as follows. 

4 used horiteuts1 riveted and caulked storage tanks with 
3/18" shell, 1/4" heads, menufaotured about twenty years 
ago by Craver Tank Company, East Chicago, Indiana, fume 
Lobed by 0.S.E.D., Louisville, Nentuoky. 

4 DON special variable volume control jumps and motors 
mantsfaoeurod by Yale & Tarns Manufacturing Company, 
&testae, Connecticut. 

• -Piping, valves, and fittings manufaotured by Buckeye Iron 
& Brass Company. Daytona Ohio, and A. Y. McDonald Ccmparcf, 
Dubuque, Iowa. 
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She delivery capacity is dependent on the temperature and vis-
oosity of the oil used; however, the system should be more than 
ample for .11 required usages at this field. 

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

Workmanship. Continumueleinspection and engineering assistance was 
maintained to insure good installation and operation. All concrete 
was batched at the Seymour plant of the Burnside Send and Gravel 
Company and transported to the site in transit mixer.. 

Capaoity in Octane and i-... 
Tanks Size - Dia. x Height Gallons Nuaber at System -, 

1-A 
1-8 

16' x 201-2"1, 
201  x 241-1011v  

30,169 
68,148- 

#43 	1 
#973 	1 

1-C 16' x 201-2°V 30,169 473 	1 
1-0 161  x 201-2"W 30,169 #73 	1 
1-B 20' x 241-101  58,1413.---  #73 	1 
2 25' z yr -10IW 106,617 ...- 01 	2 
3 16: x 20-  -21/ mc 30,169 #100 	3 

The system is provided to handle S grades of pooling and oper-
ator as follows; Gasoline is unloaded from the bottom of tank oars . 
through fill header line from which positive piston displacing paws 
discharge the ga.i into the storage tanks. It is then pumped directly 

- .from the. storage tanks by other positive piston displeoement pumps 
directly through loading arms to trucks for delivery to the planes. 

Design Features. The design includes exposed fill line headers with 
facilities for g oars; two cross connected positive displacement 
tank oar unloading pumps with total unloading capacity of 600 G.P.11.0 
and four positive displacement dispensing pumps (cross connected in 
pairs) with a total output capacity of 1060 0.P.M. All ;mumps are 
equipped with strainers, cheek melees, by-passes and dual set of air 
*bombers. Tanks are individually diked with earth to hold from 
to 2 times tank capacities. Each tank is provided with anti-freeze 
water drain-off vain, fused emergency shut-off valves on inlet and 
outlet openings, gate valves on inlet and outlet openings, oheok 
melee on inlet opening,trpass relief around gate valves on discharge 
side, eientric later detector leeks, outside eye level capacity 
gouges, wood ladders, top and side manholes and two pressure and 
vacuum veute on top, one 4-inoh for relieving ordinary pressures at 

or. end vacuum at 1 os. and the other 6-inch for additional emer-
gency relief at 8 oz. in case of excessive pressure due to fire. 

'AIR CORPS GASOLINE SYSTEM. 

Description. This system consists of seven used vertical above 
ground-  field erected storage tanks with a total capacity of 342.489 
gallons divided as follows; 

., 
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Jeed field emoted tanks were rebuilt end reconditioned to save .vai 
use of critical war material. 

There are scram separate dispensing unite with wooden operator's 
platforms to dispense gasoline at 160 O.P.Y. each. Lights are pro-
vided for night operation. All motors end electrical equipment of 
any kindalmexplosion 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 mister control in A.C. lab* 
Oil House is manually operated to start operation again. 

CONSTRUCTION DATA.  

This work was divided into two parts.-one contract for diement - 
ling and n-erection of tanks and one pert for installation of pip-
ing, pumps, electrical work, etc. Two separate contracts were 
awarded. 

Per: One - Erection of Tanks  

Contract Designation 	 No.W669eng-6578 
Contractor' Midwest Construction Company, 

1841 West Morris Street, 
Indianapolis, Indiana 

Pertinent Datee.  

No plans prepared 
Speolfications prepared by U.S  E D 	October 6, 1942 
Contract awarded 	 October 6, 1942 
donstruotion started (erection) 	 October 17, 1942 
Original completion date 	 December 10, 1942 
Actual completion date 	 January 16, 1943 
Transferred to Area Engineer 	 February 16, 1943 
Transferred to Poet Command 	 February 20, 1943 

Construotion P-orese.  The original contract was to dismantle tau' 
50,000 gallon team at the Standard Oil Company in Indianapolis and 
to chip cud re-erect them at Seymour. While this work was in progress. 
the District Office at Louisville deoided to include in this contract. 
by Change Order:  Moo 68,000 gallon tanks located at the Pure Oil Cosi•,  
filmy in Logansport, Indiana, and one 105,000 gallon tank located at 
the Standard Oil Company in.Crawfordeville, Indiana. 

The rate of onnstruotion 
oompletiar ...boon on the semi-monthly 

Dates 

progress is indicated by the percent of 
estimates as follows, 

Percent Completed 

November 2, 1942 26 
November 15, 1942 
December 3, 1942 

271 
31 

December 16;  1942 68 
January 2, 1943 80 
January 16, 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 20th. The steel for the 68,000 
gallon tanks arrived hero November 23rd and they were completely fl 
emoted December 27, 1942. 

The steel for the one 106,000 gallon tank arrived bore December 
17, 1942, and was completely re-erected by January 16, 1943. 

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

Workmanship.  Continuous inspection and engineering assistant* was 
maintained to insure good welding. The contractor had sufficient 
crews, equipment, and ability and has dons his work well, progressing 
as rapidly as weather permitted. The Government purchased row steel 
for tank bottles in the three large tanks, and top and side manholes 
for all tanks. 

Guarantees.  Under the terms of the contract, general guarantees Ere 
provided in the porformanoe 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 threo months after acceptance, or until Hey 16, 1943. 

PART TWO - INSTALLATION OF PIPING AND OPERATING EMINENT.  

Contract Designation 	 No. Yr669eng-6573 
Contractors Walters Construction Co., 

Woodside, New York 

Pertinent Dates. 

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

Contraot awarded 	 October 9, 1942 
Construotion started 	 November 1, 1942 
Original completion dote 	 December 10, 1942 
Actual.campletisa date 	 February 20. 1943 
Transferred to Area Engineer 	February 20, 1943 
Transferred to Post Commend 	 February 20, 1943 

Construction Progress.  Work was started November 1st and oontinued 
without 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 to 
corer the following equipments positive piston displacement paps 
were used throughout: one additional transfer pampa  wood shelters 
for pump prctooti on, fused emergency shutoff valves, and emergency 
escapement vents for safety were added. Bonding, insulating, and 
rounding of tracks was provided for safety. Leading platforms 
and lights were provided for bettor operations. 
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The rate of construction progress is indicated by the percentage 
of completion shown on the semi-monthly estimates as foliose, 

Dates 	 Percent Completed  

Nbvember 20, 1942 	 18 
December 1, 1942 

r s I December 16, 1942 
January 2, 1943 60 
January 16, 1943 72 
February 1, 1943 89 
February 20, 1943 100 

The prinoipal items of equipment consisted oft 

4- 300 O.P.Y. pumps with 71 R.F. motors ) Manufactured by 
2- 200 G.P.M. pumps with 7 H.P. motors ) Viking Pump Co. 

Cedar Falls, Iola 
7- Leading arms - Ohio Pattern Works, Cincinnati, Ohio 	̀ 
,7- Electric water detector looks,- Wayne.Co., Ft. Wayne, Ind. 
14- Vacuum and pressure vents 	) Morrison arca., 
14- Fused emergency shut off valves ) Dubuque, Iona 

Gate valves, check valves and ) Wm. Powell Co.. 
strainers 	 Cincinnati, Ohio 

A. Y. McDonald Co., 
Dubuque, Iona 

Guarantees. Under the terms of the contract, general guarantees are 
yarrow -Tr the performance bond against defective materials and 
workmanship. Equipment is of standard manufacture and carries the 
manufacturerle guarantee. The contractor's period of guarantee 
extends for one year after aeon:ranee, cc to Fsbruary 20, 1944. 
Written notice to the contractor and manufacturer of equipment is 
required for replacement of defective meohanioal parts. 

Organization. The contractor had no equipment of his own and except 
loF supervision, subcontracted ell parts of the work as follows, 

Name 	 Address 

Ben Basham 	 Charleston, Ind. 

Greenblatt Electric Co. 	Atlanta, Ga. 
Lockwood Construction Co. 	Woodside. N. Y. 

Nature of Work 

Earthwork, carpentry 
and concrete 
Electric work 
Piping end wain work 

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

Comment, and Remarks. All of the plans and specifications were well 
prepared ana only required construction changes due to this U.'0 of 
used tanks of varying sixes and conditions, local subsurface water 
conditions, and additional safety features, 
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The following auggostiome are made only with the solo thought rf 
helpfulness in preparation of future plans and specifications for 
similar work' 

1. The speoifications 
in such a manner as not to 
standards of requirements, 

2. The specifications 
of the electrical systems. 

should designate trade minas of equipment, 
oliminate competition, but to set up go

l
od 

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 tope of tank cars. 

6. Gato valves should be specified instead of allowing speoifi - 
cations open to either gate or plug valves. 

6. Fused automatic emergency phut-off valves should be specified 
on inlet and outlet openings of aboveground gasoline tanks to stop 
flow of liquid in fosse of fire. 

7. Sufficient vent escapement capacity should be provided on 
top of tanks to provent tanks blaring up in case of fire. 

O. Float typo water detection should bo used as being more 
positive and durable then eleotronio tube and probe rod type. 

9. Gasoline track should be insulated against stray electrioel 
currents end all rail joints bonded and grounded. 

10. All pump* 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. Flatfornm should be provided at dispensing stands for ). oil-
ing operations. 

14. ipeoificsations should permit use of positive piston dis.. 
placemont pumps with by-pessos on all flows over 30 G.P.U. 

15. Previsions should be redo for insulating and hooting the 
lub0 oil house to prevent congoalins t...1" oil in cold weather. 

16. ?roOslion should be msdo to heat lobe oil tank care for 
unloading in cold wcathor. 
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SECTION 15 

BUILDIvOS BASE FIELD 

DISCRIPTION  

/Amaral - The buildings on this Post, comprising 413 structures at 
M--We Field, have been laid out and designed with the purpose of 
;efficiently housing and anteing the military and oivilfais per.. 
sonnel. Provisions for civilian personnel have been hold'to a 
minimum, although it is contemplated that a relatively largo 
mr-ber of civilians will be onployed in various capacities when the 
post La operating at full strength. There are no provision for 
housing them on this reservation; messing facilities have, however, 
been provided. 

Attention is directed to Exhibit 4-A, in Section 22, entitlid:  
"Alphabetical List of Buildings and Structures". This Exhibit 

, 
	eoe- 

tains, in a concise tabulation, the pertinent information on all 
L. buildings and structures. 

Capacities - Buildings were originally contemplated for a military 
personnel of 312 officers, 505 cadets, 3254 enlisted mon and 150 
nes. Based on the allotment of 60 square feet per person for 
living quarters, the Post, as constructed, has a capacity for 432 
officers, 520 cadets, 3434 enlisted men tot 155 MG Lund officers. 
Subsoquont directives from the Office of the Chief of Engineers 
have indicated that increases in personnel at air force st►tions 
of this typo will be made by an adjustment in the capacities of tho 
omitting structures, based on an allotment of 40 square fen per 
parson for living quarters. 

Capacities for the various classifications of structures at 
this station are tabulated herein on the following condonsod Schedule 

( of Building Typos and Capacities; 

CONDENSED SCHEDULE OF BUILDING TYPES AID CAPACITIES 

Types of Structures  

Barracks and Quarters 
Hospital Buildings 

Lavatory Buildings 
Warehouses 
Less Halls 
Shops, Hangars, Eto, 

Recreational h Instructional Bliss 

No. of Bldgs. Capacity  

	

161 	4841 lion 

	

( 8 	321 Len 

	

( 6 	14460 sq.ft. 

	

38 	4850 Nen 

	

19 	84405 sq.ft. 

	

8 	5771 3:en 

	

( 18 	132,272 sq.ft. 

	

( 1 	2 Vehicles 
( 420 	1322 Len 

	

( 34 	50621 scat. 
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Types of Strmotwres  

Supply Buildings 
Crdnanoe Buildings 
Administratim Buildings 
kisoellaneous Buildings  

No. of Ilyal. Capacity 

	

20 	 29507 sq,ft, 

	

7 	 6820 sTift. 

	

46 	109,468 scat. 

	

17 	19,426 sq.ft. 

• School, theatre, chapels. 

Any discrepamies observed between the: Schedule end 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 
f►oilities above. 

Record Drawings - Record drawings of all building construction *Sow-
ing plans, elevations, sections, and details of construction as 
built have been officially filed as directed in 0.C.E. Form 290. 
These record drawings of the buildings and structures, described 
under this section, have been prepared in accordance with the 
contract divisions and contract awards, and are grouped and indexed 
as follows; 

Division A-1 
Division 1-2 
Division A-3 
Division A-4 
Division A-6 
Division Ar-6 
Typiosl Drawings 
Applying to Divi- 
sions A-4, A-6, and 
A-6 

WALL Rousing 
Skeet and Pistol Ranges 

3 Drawings 
39 Drawings 
106 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 Hess. 

The basic types of the record drawings fall into five groups, 
as follows; 

A. Drawings prepared by the Architect-Engineer modifying standard 
Goverment 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) 

,C--  Design Data and Layouts.  The original layout of buildings and strut• 
tures for this project was made by the U. S. Engineer Office, Louis- 
♦ille, Kentucky, in conjunction with the approval of the Southeast 
Army Air Forces 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 Bass 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. 

Frew 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 
o. Material Squadron 
f. Aviation Squadron (Colored) 
g. Quartermaster Squadron 
h. Quartermaster Squadron (Colored) 

4, Hospitalization 
5. Station 
6. Ordnance 
T. Range Facilities (See Section 17 of this Report). 

Several additional buildings were added to the original 
.) general layout of the Base Field, and the several approvals for those 

buildings ha►e been scoured from the Poet Csamand, Louisville Die- 
-trict Office, and the S.E.A.A.F.T.C. 

A site layout plan of the Advanced Twin Engin:, School is shown 
in Exhibit 3-H. Tho air operations buildings and the S. C. Squadron 
Hangars are groyped around the periphery of and adjacont to th., con-
crete aprons; Khs school squadrons ore grouped in various sectione 
in areas adjacent to the north; the officers quarters, hospital 

102 



area and WRAC housing areas are located at the northerly end, neer 
the *enter 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. 

re' The types of building construction fall into two classifi-
oationss Theater of Operations Modified, and Mobilization Modeled. 
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 typos is disoussed at greater length bsie- 
\-inafter under "Construction Data." 

Future Expansion.  The possibilities for expansion of the existing 
living facilities has boon 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 spaeing 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 
indicativo in a general way of the oxpansion possibilities available. 

Special Features of Design.  The only special featuros of design 
employed in the construction of these buildings is in the types 
of modification employed, inasmuch as the groat majority of 
structures have been constructod from the standards established by 
the Offioo of the Chief of Engineers of the War Departmont. 

• 
The Theater of Operations buildings woro 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 
Temparary Warehouses oonstruoted under Division A-1 (Contract Ti559ong-
6220), the exterior facing of all T. O. Buildings is a buff colored 
Colo-Siding, a product of Tho Colotex Corporation. This projoot was 
ono of the first in this section of the country to utilise this 
exterior wall surfacing material on such a sizeable scale. It is 
felt that the substitution of this material for the tar paper and 
wood lath battens (typical for T. 0. Construction) originally cur. 
tomplated, has rosulted not only in a better appearing project, 
but in a moro woothortight, useful and sorvicoable construction as 
well. 
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The modification of the Mobilization Type Buildings has been 
confined principally to the elimination of critical materials sueh 
am metal stacks, reinforcing, end other items of metal and other 
similar materials. Flow construction in all mobilisation buildings 
except hospital buildings was also changed to concrete. • 

CONSTRUCTION DATA  

General. The plans and specification 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 Hangers, and the MAC Rousing. 
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 end the TALC 
Housing was authorised 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 speci-
fications for the whole were completed. This was effective in the 
one of Division A-1, the Temporary Warehouses; bids were taken and 
• 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 dates with the Distriot 
Engineer. Proposals were arranged which offered prospective bidders 
the choice of bidding on any one or more divisions of the work. Tho 
award of Divisions .1-2 to A-6 inclusive was mode to 0,trisooll A 
Grove, Inc., and H. L. Fischer, Inc., of New York City as • single 
contract. This was helpful from tho construction standpoint in that 
it reduced the contract work and reports required, expedited progress. 
and aided in standardisation of construction features. 

Pertinent Dates of Construction. Tho pertinent data and dates of 
the construction period of all the above mentioned divisions of the 
work from the commencement of office studios to the final ounpletico 
and transfer to the Ares Engineer are listed on the following sheet 
entitled, "Pertinent Datoe of Construction". 

Subcontractors. The subcontractors enployod by the various prime 
building contractors on this work are listed below according to 
contract numbers 

Subcontractors Under Contract 1369eng-6220 

Nemo and Address  

Robert J. Stadtmiller, Shelbyville, Ind. 
Edward Maritsa  Shelbyville, Ind, 
Martin tolsky, Shelbyville, Ind. 
Pearson Construction Co., Seymour, Ind. 
Dunlap A Co., Inc., Seymour, Ind. 
Burnot-Binford Labor Company, Ind- 

ianapolis, Indiana 
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Briof Dosoription of Cork 

Plumbing A Boating 
Window Clotting 
Painting 
Electrical 
Millwork 

iillwork 



Subcontractors Under Contract 17559eng -6619  

lisme end Address 	 Brief Desoription of Work 

Carlson Building Speoialties, 
Chicago, Illinois 

Chicago Roofing & Sheet Metal 
Co., Chicago,.I11. 

Commercial Fuel & Service Co., 
Bellville, Illinois 

The Dell Corporatist, Marton 
Grove, Illinois 

Fox Bros. Mfg. 0o., St. Louis, Mo. 
General Electric Supply Corp., 

Louisville, Kentucky 
James Z. Smith Pluabing & Heating Co., 

Louisville, Kentucky 
Stanley Sohultse & Co., Louisville, Ky. 
R. B..Tyler, Louisville, Ky. 
United Cork Co., Cincinnati, Ohio 
VanCemp Edw. 4 Iron Co., Indianapolis, 

Indiana 
Mid-States Engineering Co., 

Champeign, Illinois 
8 & T Burnside, Columbus, Ind. 
Alphona Custodis Chminey Coast. Co., 

fetroit, Michigan 
Coco 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, Indian►polis, Ind. 
W. I. Sohnurr, Louisville, Ky. 
The Bartel Co., Toledo, Ohio 

Wiscellateous Iron 

Roofing & Sheet Hotel 

:rucking 

Warm Air Heating 4 Vent. 
Millwork 

RefrigerationEquipment 

Plumbing 4 Heating 
Glazing 
Expansion Joint Material 
Refrigeration Insulatica 

Hardware 

Refrigeration Unit 
Plant Mixed Concrete 

Radial Brick Stack 

Steel Reinforcing 

Floor laying 

Weatherstripping 

Painting 
Masonry Work 
Plastering 
Wood Flag Pole 

Subcontractors Under Contract W569eng -6481 

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

Chicago, Ill. 

Plumbing h Heating 
Masonry 
Roofing 4 Sheet Metal 
Painting 

Caulking 
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Subcontractors Under Contraot tE59eng-6702 

Name and Address  

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

James E. Smith Plbg. & Btg. Co., 
Louisville, Kentucky 

Chicago Roofing & Shoot Metal Co., 
Chicago, Illinois 

Pearson Construction Co., 
Benton Harbor, nob. 

Belknap Hardware and Mfg. Co., 
Louisville, Kentucky  

Brief Description of Berk 

Lillwork 

?lucking & Heating 

Roofing & Shoot Motel 

Electrical Work 

Hardware 

Prime Building Contractors. The construction data included in this 
report will be analysed and narrated by reference to the 'farina,-
primebuilding oontraotors, in order that the work performed by 
prime contractor, even though comprising different types of con-
struction, may be considered with respect to the worship and 
management of the individual contractor's organisation. Information 
regarding the mechanical work on these buildings is not disousved 
here, but is contained in Section 16 of this report. 

1. Shelby Construction Co., Imo., Contract 16569eng-6220, 
Construction of 7 Warehouses 

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

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

Construction. The exterior wall construction on the Temporary Werra 
swir7Grasted of nominal 1" wood sheathing covered by tar paper 
end painted wood lath battens. These are the only buildings mo 
the project using this exterior treatment. 

Difficulties Encountered. Considerable difficulty was enommterod 
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 
tire Date 

Actual Construction 

Transferred to Area 

(1 Div. A••2 
(2 Div. A-3 
(3 Div. A-4 
(4) Div. A 3  t• -6 

Ocmple— 

Completed 

Engineer 

9-14-42 
11 -10-42 
11-16.42 

12-18-142 
2-28-43 

Transfer be- 	2-28-430 
gen 10-29-42 
Transfer Dor 
plated 228,4) 

2-28-43. 

*Engineering Supervision transferred from Architeot-Engineer 
to Area Engineer 

VERTIMAT DATES OF CONSTRUCTION 
BUILDING CONSTRUCTION SONTRACTS 

Cont. 1559 
ong-6220 
Shelby Constr. 
Col., Inc.. 
Shelbyville, 
Ind. 

5-th-42 

6-6-ho 

6-20-42 

6-20-42 

6-22-42 

8-21-42  

Cont. 1559 
eng-6.319 
CoDrisooll 
& Orem", Inc. 
and H. L. 
Fischer, Inc., 
New York, N.Y. 

5-14-42 

7-12-42 

7-22-42 

7-24-42 

7-27.'42/ 

9-15-42U 
10-15-42(2 
10-1042(3 
10-25-42(4  

Cont. 1559 
eng-G481 
Pearson 
Const. C.., 
Denten 
Harbor, Mich. 

Work dine in 
District of-
fice 

7-12-42 

94-42 

9-1-42 

9-1-42 

11-15-42  

Cont. 1559 
eng-6702 
0. Kehl Sons 
Chicago, 
I11. 

Work dine in 
District of-
fice 

7-12-42 

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 lw  
roof sheathing boards on roofs of such a flat slope, and that the 
specified roofing material (standard for T. O. ocnstruotion of this 
type) was inadequate. To overate, these defecate, the pwrlin 
spacing on five of the seven buildings was reduoed fret 41 -0 to 
21-0. c.c. This was of material aid from a construction stand-
point, but did not alleviate the inadequctoy of the 66-lb. mica 
surfaced roll roofing installed as the roof covering. The contractor 
repaired the recurring leeks 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 amumplished 
by a separate contract entered into by the Area Engineer and the 
Chicago Roofing and Sheet Motel Company. 

Allocated and Government-Furnished Equipment and Materials.  kilt-
sated materials under this contract ocniisted of structural lunkmr 
and nails, with the customary provisions that the non-structural 
lumber and certain starting lumber be furnished by the contractor. 
There was no Qovernmont-furnished equipment for these buildings. 

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

..4rogress.  The contraotcr's progress was good; the scheduled can-
pletion date was not strictly complied with, but all buildings were 
substantially completed and reedy for occupancy within a few days 
of the scheduled date. It is not felt that the contractor was 
remiss or negligent in the prosecution of his work. Final aeseptanss 
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 unior 
this oontraot. The installation of additional purlins has boor 
previously mentioned. On the Field Quarters Building certain 
minor revisions were made during the GOUTS. of construction to rur.dor 
the building more adaptable to the operations of the Area Enginoor 
end the Arohiteot-Engineer. 

Guarantees. • cos-year general guarantee covering repair and/or 
77,71,3;;;Et of detective materials and/or workmanship it one of the 
contractual obligations. 

Contractor's Organisation.  The Shelby Construction Co., Inc.. is a 
small, ostapaot, adaptable and efficient organization which oueratos 
effectively with a minimum of overhead costs. 
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2. O'Drisooll and Drove,  Imo., and  F. L. Fischer, Inc. 
Contract 11169eng-6519  
Construction of T. O. Mod. and Mobilisation Mod. Buildings.  

General.  The largest building construction contract on this project 
was awarded to the above mentioned organisation which, for purposes 
of sinplifiostion, will hereinafter be referred to as O'Driscoll 
and Grove. Their contract emptied all building work in Divisions 
Aw2 to A-6 inolusivo, exclusive of electrical work, and constituted 
all of the originally ►uthorised building construction on the Base 
Field, except the Temporary tershouses„ 

Construction.  The prinoipal innovation in the construction of the 
'buildings under this oontraot consisted in a change1.n the coo- 
templated exterior wall construction of the T. 0. Buildings tram 
1-inch wood well sheathing with tar paper and painted lath battens 
(stud spacing 41-0* o.o.) to 1/2 	T&G gypsum sheathing and 7/8-
inch granule surfaced fiberboard exterior facing, installed over, 
studs reap/wed on 2,-8* center to provide additional rigidity. 

All conatruotion was based on Government standards so far as 
principal features of layout, design and structural work were con-
cerned, and modific►tions at this field were as previously described 
herein. 

Allocated and loverument-Furnished Equipment.  Structural lumber, 
nails, out iron lam pressure boilers, medium pressure boilers, stem 
hot water generators and storage tanks, water heaters and hot water 
storage tanks, and vacuum and condensate papa were allocated under 
this contract. Goverment-furnished equipment to be installed by 
the contractor included cannon stoves (U. S. Army ail Space Beaters), 
grease interceptors, kitohen equipment, and hospital medical equip-
ment. 

The quality of the allocated struotural lumber was none too good, 
particularly in the larger members, and oareful inspection had to 
be exercised to prevent the incorporation of unsatisfactory pieces 
into trusses, oolumns, and similar =embers. For a discussion of the 
difficulties encountered with allocated medium pressure boilers, 
storage tanks, eto., 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 fact, some of the equipment called for by 
the drawings was novor furnished, and proper credits wore established 
for the minion of the installation, 

Workmanship.  The contractor's workmanship was generally good. Co-
ordination of the subcontrenotrs was about as good as could be expected, 
considering the very largo number of them. The final results, how. 
ever, are considered well Moro average in most instanma. On the 
whole, the types and quality of materials, and the ability and em-
perionoe of direct and supervisory labor wore consistently good. 
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Progress. The progress of this contract was considerably behind the 
original schedule, and none of the specified contract completion 
dates for the various divisions were net. 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 camsenoement 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 Ares Engineer to expedite delivery 
of this material, with only moderate success. A oonsiderable delay 
in final completion of the contract was occasioned by the continuous 
rescheduling of the delivery dates. (5) The oontractor prosecuted 
his work in an efficient, diligent manner until the contract was 
approximately 76% complete, at which time he began reducing his 
organisatioto to the point where the construction progress noticeably 
declined. It is not felt that this slowing down was justifiable 
in the light of other pertinent factors, or that it resulted in any 
appreCiable net gain to the contraotor since it delayed final ems-
platten of the work es a whole. With practically no exceptions, 
however, all of the buildings were ready for occupancy by the Air 
Corps when required. 

Chains In the Contract. Changes in the work can roughly be clas- 
s 	into four groups; (1) additional buildings or facilities 
not covered by the original directives; (2) changes in construction 
end requirements osusod by subsequent directives modifying or revising 
the contract work; (5) miscellaneous structural and mechanical changes 
and revisions required by changes in allocated and/or Dovernment-
furnished equipment; and (4) miscellaneous changes made in the interest 
of improving the construction ti it applied to individual problems 
of operation and maintenance. 

The total oat of change orders under this contract totaled 
approximately $165,000.00. The *entreaty's original proposals 
oovering 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 end/or 
replacement of detective materials and/or workmanship is one of the 
contractual obligations. 

Contractor's Organisation The contractor's organisation was well.. 
integrated and performed very efficiently on meet 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 



S. Pearson Construction Co., Inc., Contract DSS9eng-6481  
Construotion 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 contract to O'Driscoll end 
Grove. This contract included all mechanical work, The construction 
of a Triple Skeet Range (See Section 17 of this report) and the 
Civilian Hess Building were added by Supplemental Agreements to this 
contract. 

Construction.  The construction was 'serried 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 end interior wall sheathing, siding and mill-
work was allocated; there were no other allocated items. The 
Government-furnished equipment consisted of copper conduotor (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 ani columns. Much of the original allocation list 
called for "random length" pieces, snd until the invoices were 
received it was impossible to )maw what was going to be delivered. 
An excessive amount of short lengths was contained in the rend= 
lengths, which required redesign of column and bracing members to 
use the shorter pieces of truss lumber received. 

Pro ass.  The contractor's progress was consistently behind schedule, 
or 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 sixes of lmber 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 nunerous ocoasions and 
hindered operations on other days. 

Tho contractor's efforts to overcome these obstacles were satis-
factory and generally effective. Than; was no principal delay caused 
by non-dolivery of materials other than the allocated lumbar. 

Changoe In The Work.  Tho changes in this work wore relatively few. 
Re-design of certain columns and bracing members due to improper 
sites 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 ono-year general guarantee covering repair end/cr 
rerement of defective materials sad/or workmanship is one of the 
contractual obligations. 

Contractor's Organization.  The performance of the contractor's 
organization was quite satisfactory. Purchases and deliveries of 
contractor-furnished item. were well coordinated. One or two of 
the sub-oontractors were usually behind the progress of the remain- 
ing work, though this did not result in any serious delays. Expellent 
supervisory employees on the part of the contractor resulted in a 
job of uniformly high quality. 

4. G. Kehl Sons, Contract X569eng-6702, WRAC Housing, 

General.  TM mealiest 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 /SAC buildings aro a sort of hybrid combination 
of T. O. Modified and Mobilisation Modified construction. the con- 
tractor was given an option in the choice of siding materials, 
end chose to use 1/2 inch TAG gypsum sheathing end wood siding. 
The general framing of tho 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 bo installed by the *cow 
tractor without delay in the construction schedule of his work. 

Workmanship.  The workmanship on this contract was unusually good. 
Many of the stook items of trim, lookers, oabinet 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 contrast was the nearest to schedule 
of all the building construction contracts. On the contract pm-
pletion date the work was 96% complete, end 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 tyre all that remained at that time, and the tint 
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 contraotces performanoe was unusually good. 

Chime_. The changes in this work were negligible. The work pro-
ceeded smoothly, the drawings and specifioatione were closely 
followed; no altering directives were received during the oourso 
of construction, and the change orders were held to is minimum. 

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

Contractor's Guanisation.  The ocntraotor's organisation 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 erten-
isatibn 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 plur.bing, 
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 
M$69eng-6364 

Subcontract of Hospital Area Sprinkling System In Div. A..5 
71559eng-6319 

Subcontract of Refrigeration system 	 In Divs. A-2 
IT669eng-019 	 to 46 

Subcontract of Heating Systems 	 In Dive. A-2 
W659ong-6519 	 and A-6 

Subcontract of Heating Systems 	 In Divs. A-2 
1559eng:-6519 	 to A-6 

Subcontract cf 	Heating Systems 	 In Divs. A-2 
W569eng.6519 	 to A-6 

Subcontract of Heating Systems 	 In Div. A-S 
17559eng-6702 

Subcontract et Heating Systems 	 In Div. A-S 
W669eng-6702 

Subcontract of Plumbing Systcm 	 In Div. A-4 
1069eng-6481 	 and A-6 

Subcontract of 	Plumbing System 	 In Div. A-2 
1059=g-6319 	 to A-6 

Prim Contract Refrigeration in Civilian 	In Div. A-4 
W669eng-6481 	Mess 
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19569eng.4619 	Oemral Eleetrie Supply Corp. 

W669eng-6461 	C. 1,. Mahoney 

W669eng-6702 	James E. Smith Plumbing It 
Heating Co. 

Arranged and 
work done by 

Prize Contractor 

Subcontractor on 
Plumbing & Beat-
ing Work for 
O'Drisooll & 
Grove, Ina.. 
H. L. Flusher, Inc. 

Subcontract on n• 
frigeration for 
O'Drisooll tk grove. 
Inc., & H. L. Pis. 
cher. Inc. 

Subcontraot.on 
heating and plumb-
ing for Pearson 
Commit. Co. 

Subcontract on 
plumbing and heat-
ing for O. Bahl 
Sons 

In Contract No. 

W669eng -6554 

W669eng-6619 

Heating, Plumbing, Refrigeration 
and/or Ventilation Work By  

Bipekind Beating & Plumbing Co. 

James E. Smith Plumbing & 
Heating Co. 

J. E. Lindsly Sprinkler Co. 

The plumbing work done by subcontract under Contract W669eng 
6319 required continuous and *continual retesting of the plumbing 
em:motions before acceptance as a whole was finally made. 

Materials and Workmanship. In general, all materials and equipment 
furnished by oontractors on the plumbing, heating, refrigeration and 
ventilation systems were in full compliance with the requirements of 
the several plane and specifications under which the above contracts 
and subcontracts were constructed and with ore exception, namely' 
The commonly karma "Victory" type of oast iron pipe was used in plain 
of the type specified inasmuch as specified pipe was not available. 

Workmanship on heating systems under contract W669ezg -6564 was 
excellent. Initial tests on the owlete work wore indicative at 
the care taken by skilled labor in assembling the beating equipment. 
conneoting piping, etc. 

The plumbing 'mirk done by subcontractor under contract W669ene. 
6619 required continua's and continual retesting of the plumbing 
ocourotions before acoeptanoo of the work as a whole was finally zed's. 

The workmanship by the subcontractors on plumbing and heating 
in the Civilian Mese Building, A. C. Squadron Hangars and the 'SAC 
housing was good end all tests were found to be well within the 
limits of acceptability. 
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