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FOREWORD

This volume of the Manhattan Engineer District History, by
Edith C. Truslow who was a WAC 2nd Lietenant at the Project,
gives a concise account of the nonscientific part of the Y Project at
Los Alamos, New Mexico, from its inception through 1946, when
the Atomic Energy Commission assumed control.

The ultimate achievements performed at Project Y are well
known. Little can be said to add to this page of world history. The
purpose of this record is to present the facts of construction,
organization, and personnel and of various problems faced and met
by those responsible for assisting in the final accomplishment of the
task set for Los Alamos.

One of the chief difficulties in securing data for this volume arose
from security restrictions during the early operations of the Project.
Many of the transactions were carried on orally to ensure secrecy,
and so no written record was preserved. In other instances, data
were destroyed to further protect the secret of the bomb. This
complete secrecy was one of the most amazing aspects of the entire
program, but it produced one of the greatest obstacles to piecing the
story together for historical purposes.

Fortunately, many of those involved in the founding of Los
Alamos were still at the Project in 1946 and could supply facts from
actual experience. Their assistance and cooperation were invaluable.
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MANHATTAN DISTRICT HISTORY
NONSCIENTIFIC ASPECTS OF LOS ALAMOS PROJECT Y
1942 THROUGH 1946

ABSTRACT

Recent wide interest by historians about this era has led the Los
Alamos Scientific Laboratory to issue this edited version of an
unpublished volume covering the construction, organization, and
personnel of Project Y. An Appendix covering some early experi-

ences at S Site has been added.

I. SITE SELECTION

Purpose

By October of 1942, it had become increas-
ingly evident, from the progress of experimental
developments supervised by the Manhattan En-
gineer District at its other installations, that the
immediate establishment of an additional research
site was necessary for solution of specific prob-
lems in production of a nuclear weapon. The
purpose of this new installation was the develop-
ment, final processing, assembly, and testing of
the atomic bomb. The contemplated scope of this
part of the Manhattan Project was great enough
to justify a separate title; accordingly, it was
named Project Y.

Requirements

Because the new Project was to be the most
secret of the entire Manhattan Engineer District
program, isolation was perhaps the first requisite
for the site. However, many other factors had to
be considered:

The area had to be large enough to provide an
adequate testing ground.

The climate had to be such that outdoor work
could continue through the winter months.

Access by roads and railroad was necessary for
moving in personnel and material.

Sources of construction materials had to be
near enough to keep costs reasonably low.

The population within a 100-mile radius of the
site had to be sparse, to maintain safety and
security.

Utility facilities, including power, water, and
fuel supply had to be available or conveniently
developable.

Housing facilities had to be present to quarter
at least the first personnel.

The ownership and estimated value of land and
speed of acquisition had to be considered.

Soil characteristics, timber density, and type
of terrain also had to be carefully investigated
as the basis for future construction.

The location had to be remote from all sea
coasts, as the possibility of attack still had to
be considered.

The U.S. Engineer Office and Real Estate Sub-
office in Albuquerque surveyed several areas in
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New Mexico for this site using these requirements
as guidance. Their reports show the emphasis
placed upon all of these points.

Sites Considered

Sites at Gallup, Las Vegas, La Ventana, Jemez
Springs, and Otowi, New Mexico, were surveyed.
After careful investigation, the first three loca-
tions were rejected as failing to satisfy the re-
quirements established. Then more detailed re-
ports were made for Jemez Springs and Otowi.

The Southwestern Division Real Estate Branch
made a preliminary report on the possibility of
locating the site at Jemez Springs, in November
1942. All pertinent factors, such as water supply,
housing facilities, access by road and railroad,
ownership, and estimated value were considered.
A further report, by the U.S. Engineer Office,
Albuquerque, New Mexico, covered in more de-
tail the buildings around Jemez Springs which
could be used for housing, and considered the
sources and costs of construction materials,
climate, labor supply, recreational facilities, popu-
lation within a 100-mile radius, fuel supply,
medical facilities, and the steps necessary to ac-
quire the land for the proposed site. Had Jemez
Springs been selected, 70% of the housing for the
immediate needs of the Project would have had to
be built. This report included no recommenda-
tions, because the specific purpose of the site was
unknown to the office making the survey.

In November 1942, the Manhattan District
authorized the Albuquerque Engineer District to
conduct a site investigation in the vicinity of the
Los Alamos Ranch School, Otowi, New Mexico.
Reports comparable to those submitted on the
proposed Jemez Springs site were prepared by the
Southwestern Division Real Estate Branch and
the U.S. Engineer. Office, Albuquerque District.
The fact that the existing Los Alamos Ranch
School buildings could be used for immediate
housing was a factor in the recommendation of
the site. Further, Otowi was more accessible, had
a better water supply and lower valuation, and lay
in a more sparsely populated area than Jemez
Springs. All of these advantages plus the following
favorable points were summed up in the recom-
mendations.

Most of the area (some 46,667 acres of the
estimated 54,000 required) could be obtained
easily because it was government owned.

The private land was used mainly for grazing,
so the purchase cost would be small.

Enough area was available to ensure safe spac-
ing of the Project units.

The nearest town was some 16 miles away,
which tended to isolate the site.

The area was located on a mesa, making the
entrance thereto easy to control.

The main site was relatively free from timber,
and would necessitate little clearing.

Representatives of the Manhattan District,
Albuquerque District Office, and the South-
western Division Real Estate Branch met in
November 1942 at the Los Alamos Ranch School
to consider that location in detail. The choice of
the site was also discussed with Dr. J. R.
Oppenheimer, Project Director, and members of
his staff, for further confirmation of its desirabil-
ity. After careful consideration of all the cumula-
tive reports, Major General L. R. Groves deter-
mined that Project Y would be centered at the
site of the Los Alamos Ranch School, Otowi,
New Mexico.

After selection of the site, Lt. Col. J. M.
Harman was designated Commanding Officer. The
University of California had been selected pre-
viously as Operating Contractor to administer the
technical work.

Site Description

Los Alamos was in a sparsely populated rural
area on the east slope of the Jemez Mountains
(part of the Rocky Mountain System), in
Sandoval County in north central New Mexico.
Approximately two-thirds of the reservation
occupied relatively flat, east-sloping bench land,
6900 to 8200 ft above mean sea level, and lying
between the valley of the Rio Grande and the east
slope of the Jemez Mountains. The western third
included the rising east slopes of the Jemez Moun-
tains, 8000 to 9000 ft above mean sea level. The
entire area was frequently dissected by east-
flowing drainage, and the streams had cut in-
numerable canyons, 100 to 500 ft deep, separated
by mesas of varying extent. The canyon bottoms
were generally narrow and rimmed by precipitous
cliffs, 50 to 200 ft high. Many of the canyons



were box canyons with no access to the mesa on
either side.

The project site was about 20 miles, air-line
distance, northwest of Santa Fe, the state capital.
Santa Fe was the nearest railhead for the project
and the terminus of a branch line of the A. T. &
S. F. Railway which joined the main line at
Lamy, 18 miles farther south.

Access Roads. Access to the Project was over
two alternate routes extending westward from
paved, primary highway No. 285 that ran north-
westward from Santa Fe through Espanola, New
Mexico. The shorter route was State Highway No.
4 which left the primary highway at Pojoaque and
crossed the Rio Grande River at the Otowi
Bridge. This was a secondary, unsurfaced road
along an unimproved alignment from Pojoaque to
the junction of State Roads No. 4 and No. 5,
approximately 1 mile west of Otowi Bridge. This
part of the road was 16 to 20 ft wide. In some
places the right of way was limited by community
buildings located along the highway. Unusually
heavy or long vehicles could not use this road
because of the Otowi Bridge (Fig. 1.), a single-
lane suspension bridge of 250-ft span, 10 ft wide,
and designed for 10-ton loading, with its east
approach in a narrow side-hill cut requiring an
approximately 90° turn on to the bridge. Also the
route was so rough and curved as to damage
vehicles if frequently traveled. The distance from
the Plaza in Santa Fe to the Technical Area at Los
Alamos via this shorter route was about 35 miles.
During heavy rains this road was closed to traffic
by two unstabilized stream crossings, so a longer
alternate route via State Road No. 5 and Espanola
had to be used.

State Road No. 5 had considerably better
alignment and surface than State Road No. 4, but
its traffic was also subject to interruptions by
high water because of several dips that passed
flood waters across the highway. Such interrup-
tions were not so frequent nor so long as on the
shorter route. It was 45 miles from the Santa Fe
Plaza to the Los Alamos Technical Area via this
longer route.

From the junction of State Roads 4 and 5 to
the Project, the road was originally rough and

poorly aligned. The New Mexico State Highway
Department, under the supervision of the Public
Roads Administration, built a first-class highway
over this part of the access road. The construction
was performed under contract by Lowdermilk
Brothers Construction Company of Denver,
Colorado. Construction (Figs. 2-5) was begun
early in September 1943 and completed in De-
cember. The work consisted of grading, building
drainage structures, and applying base-course sur-
facing that was wetted and compacted with a
roller. During the summer of 1944, the State
Highway Department surfaced the entrance high-
way with a 2-in. bituminous mat and a double
asphalt surface treatment.

There was a third access road from the west
gate of the Project via Valle Grande to Albu-
querque (approximately 110 miles). This route
was unimproved, very rough, and closed by snow
in winter, so it was not often used.

Structures. Two properties, the Los Alamos.
Ranch School and Anchor Ranch, had structures
usable for housing and storage. The School com-
prised 54 buildings: 27 houses, dermitories, and
living quarters totaling 46,626 ft?, and 27 miscel-
laneous buildings: a public school (operated by
the state for the children of Ranch School em-
ployees), an arts and crafts building, a carpenter
shop, a small saw mill, an implement barn, a
saddle barn, hog barns, stables, sheds, garages, and
an ice house, totaling approximately 29,560 ft?.
Some of these buildings were remodeled into
housing and stores and others were entirely re-
moved. There were 4 houses, with approximately
20 rooms, and a small barn at Anchor Ranch Site.

Nomenclature. Because the name ‘“Los
Alamos” was considered classified information,
the installation was variously identified by
Manhattan Project workers as Site “Y,” Project
“Y,” the Zia Project, Santa Fe, Area “L,” Shangri
La, Happy Valley, and the like. However, the
residents of Los Alamos and Santa Fe simply
referred to “The Hill” when discussing Los
Alamos.




Fig. 1. The bridge at Otowi.



ig. 2. View ';)est on State Highway 1(/-0’. 4, sbow;'ng early road construction. dld U. S. Ev;ginéér -Ofﬁce
photograph.
Ny

- - . R ' v ;
) - - M v L PIPT S gt
> NN a-."g ) A X T e s, &,

¥ : A g ~
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Fig. 5. Looking west on the mountain access road with various switchbacks visible.



II. LAND ACQUISITION

Procedures.

In November 1942, the Undersecretary of War
directed that the land recommended by the Chief
of Engineers to the Commanding General, Ser-
vices of Supply, be acquired. The necessary pro-
cedures were then instituted for acquiring this
land for immediate use, the method depending on
ownership.

In March 1943, the Secretary of War requested
that the Secretary of Agriculture grant authority
for the War Department to occupy and use, for as
long as the military necessity existed, 45,100
acres of federally owned lands under the jurisdic-
tion of the Forest Service. (See letter, next page.)
This authority was granted in April 1943. Ar-
rangements were to be made between the Com-
manding Officer of the Los Alamos Project and
the Regional Forester at Albuquerque, New
Mexico, for the prevention and suppression of
fires, the management and protection of the area,
and the marking of areas within which outsiders
might be permitted. It was necessary to withdraw
grazing permits authorized by the Forest Service.
This was accomplished by direct negotiation be-
tween the Real Estate Suboffice and the grazing-
permit operators, whereby payment was made on
the basis of $20 to $30 for each head of grazing
stock.

The process prescribed for acquiring privately
owned land was by condemnation or purchase.
Authority for condemnation of private lands was
contained in the 2nd War Powers Act. Under this
Act, the government filed a Petition in Condem-
nation which resulted in an Order of Possession
served by the court on the land owner, who then
had to vacate. To acquire the land permanently, a
Declaration of Taking was filed by the govern-
ment and appraisals were made by an appointed
commission. If the appraisal was not approved by
both the land owner and the government, the case
was settled in the U.S. District Court.

History of Acquisition

The land was acquired in five separate areas. In
acquiring these areas, it was necessary to acquire
all the tracts in fee simple by filing Declaration of

Taking proceedings. This was necessary because
there was not enough time to negotiate with each
owner, and, because condemnation proceedings
would still have been necessary to eliminate the
numerous title defects that existed. The grazing
permits were secured by direct negotiation.

Petitions in Condemnation were filed for the
various areas between May and December 1943.
Priority and rate of acquiring the areas were de-.
termined by the Commanding Officer through the
Southwestern Division Real Estate Suboffice. The
Petitions were worded to cover all grazing,
mineral, special-use, water, and timber permits,
and all other interests of whatever nature, so that
private individuals would have no reason what-
soever to enter the areas.

The land was held as follows: 45,737 acres by
permit from other government agencies, 3600
acres by War Department ownership, 40 acres by
lease (returned to owner October 17, 1943), and
6 acres by easement. This included the right of
way for a power line to the Project from the New
Mexico Power Company’s Bernalillo-Santa Fe
line.

The Los Alamos Ranch School was appraised
by Major Gerald T. Hart, Division Engineer
Office, Dallas, Texas, and Watson Bowes of
Denver, Colorado, a member of the American
Institute of Real Estate Appraisers. All other
appraisals were made through direction of the
Real Estate Suboffice, Albuquerque, New
Mexico. All factors affecting market value were
considered, including desirability, physical charac-
teristics, location, soil type, and topography.
Prices at which similar land was selling in the
immediate area were the main criteria used in
establishing values.

For the 22 tracts in the first four areas that
were condemned and for which Declaration of
Taking proceedings were filed, 16 stipulations
were secured to acquire title in fee simple, indi-
cating that the prices offered were satisfactory.
The principal objectors to the prices offered were
Elfego Gomez of Espanola and Manuel Lujan, of
Santa Fe. Of the 13 privately owned tracts in the
fifth area, 6 were acquired by direct negotiations
and 7 were condemned under the Declaration of
Taking Act because of price controversy or title
defects. The principal objectors to the amount




CE 601.52 SPELD
Los Alamos, N.M, 22 March 1943

The Honorable,
The Secretary of Agriculture.
Dear Mr. Secretary:

There is a military necessity for the acquisition of
approximately 54,000 acres of land for the establishment of a
demolition range.

The required area is located near Santa Fe, and with-
in Sandoval County, New Mexico, as shown outlined on the enclosed
map. Title to 8,900 acres of privately-owned land in the area
will be acquired by condemnation or purchase. The remaining
45,100 acres of federally-owned lands are under the jurisdiction
of \the Forest Service.

It is requested that you grant the War Department per-
mission to occupy and use all of the federally-owned lands with-
in the above-described area for so long as the military necessity
continues.

Your cooperation in making these lands available to the
War Department will be greatly appreciated.

Sincerely yours,

s/HENRY L. STIMSON
Secretary of War




offered were Elfego Gomez, and Ernesto and
Adolfo Montoyo of Espanola.

All Condemnations and legal matters regarding
government possession of the private lands and
satisfaction of claims against the public land were
handled by the Southwestern Division Real Estate
Suboffice, in Albuquerque. Other than those
usual in condemnation proceedings, no special
problems were encountered. However, part of the
Project was bordered by the Bandelier National
Monument and by an Indian sacred burial ground
that caused an irregularity in the southeast
boundary.

The right of entry to the Los Alamos Ranch
School granted by Mr. A. J. Connell, President
and Director, in November 1942, to construct,
survey, and explore on the School lands and prop-
erty, greatly facilitated the early beginning of
construction. This property was then acquired by
direct negotiation. All other areas were acquired
when needed by the Project on the request of the
Commanding Officer to the Real Estate Sub-
office. Because the right to use and occupy the
land was acquired quickly, the Project was not
hindered, even though transfer of title required
the usual processing time.

Exclusive federal jurisdiction. over all land in
New Mexico acquired by the United States for
military purposes was accepted by the Secretary
of War in August 1944 and May 1945, in accord-
ance with New Mexico Statutes. These lands in-
cluded a material portion of Los Alamos Reserva-
tion, particularly the land acquired from the Los
Alamos Ranch School, Anchor Ranch, and cer-
tain individuals. However, because the laws of the

State of New Mexico did not cede exclusive juris-
diction over land reserved from the public domain
for military purposes, there was some question
about the extent of the U.S. Government’s exclu-
sive jurisdiction over the Los Alamos Reservation.

The original estimate of land required was
54,000 acres; this was later decreased to 49,383
acres. Some 45,667 acres were obtained from the
Secretary of Agriculture, the rest being acquired
for the power-line right of way as follows: 46.5
acres from the Department of Interior, Grazing
Service; 3.5 acres from the Department of Agri--
culture, Soil Conservation Service; and 19.5 acres
from the Department of Interior, Indian Service.
The War Department acquired ownership of
3,600 acres. Forty acres surrounding and includ-
ing Frijoles Lodge were leased in June 1943 for
use as additional housing. This lease was termin-
ated in October 1943 but used again in July and
August 1944 during the peak housing shortage.
The power-line right of way also crossed private
land and New Mexico state land, so easements
were secured for 1.242 acres in the former case
and 5.190 acres in the latter.

Costs .

The total cost of all lands acquired in fee
simple, by easements, by lease, and in any other
manner was $414,971.00. The cost of the school,
with buildings, appurtenances, and 470 acres was
$350,000.00; Anchor Ranch, 322.16 acres, was
another high contributor to cost at $25,000.00.



III. DESIGN AND ENGINEERING

Design and engineering, through March 1944,
were supervised by the Albuquerque Engineer
District of the Southwestern Engineer Division.
Then the Manhattan Engineer District assumed
supervision. Because technical design and en-
gineering depended largely upon the development
of research and experimental processes, actual
needs and requirements continually demanded
major or minor alterations. The firm of W. C.
Kruger was selected as architect-engineer for
initial design and engineering and continued its
work under Manhattan District supervision. R. O.
Ruble was the Engineer, and R. W. Graef was the
Supervisory Architect for the firm. In December
1945, Black and Veatch were also engaged as
Consulting Engineers for all utility designing and
engineering.

The Albuquerque District negotiated a con-
tract for design of the originally authorized build-
ings and utilities with the Kruger Company be-
cause they maintained a competent architectural
and engineering staff and had done considerable
satisfactory work for the District. Further, their
office was in Santa Fe, in a good position to
collaborate with the Operating Contractor about
special technical items not ordinarily covered in
standard Army construction. The original con-
tract was for providing plans to adapt existing
buildings and plans for new buildings. The origi-
nal directive covered rehabilitation of 31 build-
ings and the drawing of plans or adaptation of
Standard War Department construction plans for
111 buildings, together with planning of utilities
and streets. This new construction was to provide
housing and other facilities for military personnel,
apartment houses and dormitories for technical
personnel, a power plant, administration build-
ings, dispensary, school, Post Exchange, commis-
sary, theaters, and technical buildings. As the
Project expanded, the work required of Kruger
increased in proportion.

The normal method of determining require-
ments for technical-area structures, was for the
University of California to sketch the necessary
floor plan and list utilities and other major fix-
tures; then to submit these data to the local
Engineering Division, which "contacted the con-
struction company and outlined the job. The
completed drawings were checked for accuracy
and standard-practice engineering, altered if
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necessary, and submitted by the Engineering
Division to the University of California for final
approval. For nontechnical structures, the re-
quirements were transmitted to the Architect-
Engineer directly by the Project. The Architect-
Engineer’s representatives worked directly with
the originator of the requirements, if details were
incomplete or inaccurate. Project Headquarters
maintained a small engineering organization for
design and engineering of small, simple tasks for
which outside contracts were not considered justi-
fied or desirable.

All design and engineering contracts were
awarded to the one firm, W. C. Kruger Company,
Architect-Engineers, to minimize the delay that
normally accompanies emergency work. Often
actual floor-plan construction was in process be-
fore completion of superstructure drawings. The
process by which contracts were awarded or ex-
tended was to outline the required work to the
firm, receive their cost estimate, compare it with
costs of similar jobs, completed or in progress,
and then negotiate with the University of
California in case of differences. Some contracts
were renegotiated when it appeared that excessive
profit had been made. Profit was figured by the
local Engineer Division using the Corps of En-
gineer standards, with payroll costs, overhead,
current material costs, etc. as a basis of account-
ing. Whenever excessive profits were made, the
contractor returned the established overage to the
Government.

Fees for the architect-engineering work were
determined through negotiations with the chosen
architect, and on the first job, Kruger worked his
men for the Government on an hourly basis.
Additional contracts were negotiated under which
the firm would prepare plans for new construc-
tion, provide survey and layout crews, and do a
small amount of inspection to coordinate with
that done by the Engineering Division concerned.
A lump-sum price was negotiated for each item of
work, and a check revealed that the cost of Archi-
tect-Engineering services never exceeded 3%% of
the cost of construction, the average being 2.8 to
2.9%. Kruger was paid $174,968.98 by the
Albuquerque District, and $568,737.70 by the
Manhattan District, totaling $743,706.68,
through December 1946. Black and Veatch were
paid $164,116.00 through December 1946.



IV. CONSTRUCTION

General

All construction through mid-March 1944
(except that covered by Contract W-7425-
ENG-15, handled by the Manhattan District) was
supervised by the Albuquerque Engineer District.
Then supervision was transferred to the Man-
hattan Engineer District (Project Y Head-
quarters). Also, during the early period of original
construction, in an effort to expedite the work on
some of the new buildings, the University of
California hired construction workers indepen-
dently, under their own supervision.

Construction accomplished under the
Albuquerque District cost $9,300,000.00; that
under the Manhattan Engineer District, including
utilities and hired labor cost about $30,400,000.
These figures do not include architect-engineer
services. Contracts were usually negotiated lump-
sum contracts or purchase contracts at a stipu-
lated lump sum. They were awarded only to repu-
table firms, either with or without competition.
As mentioned, speed was the most essential
factor, and contracts were awarded to firms con-
sidered most capable of carrying out the terms of
their agreements. Construction progressed as well
as could be expected given the various unusual
difficulties peculiar to the Project.

Selection of Contractors

Responsibility for the original selection of the
construction contractor was left primarily to the
District Engineer, Albuquerque Engineer District.
This selection was subject to approval by the
Manhattan District, so that security provisions
might be taken into account. To determine which
construction contractor would be best for this
particular job, the Albuquerque District con-
sidered all contractors in this region who had
enough capital, personnel, and equipment to ac-
complish the work within the time required. In
the process of elimination, the District decided
that the M. M. Sundt Construction Company
would be available to do the work in the time
required and was suitable for this type of work.
Negotiations were begun, based upon a Govern-
ment estimate, and, in December 1942, Sundt

was awarded the contract. This company owned
and operated a large number of trucks, which
made them desirable, because materials had to be
hauled from Santa Fe to the job site. They did
not use subcontractors, but had their own plumb-
ing, electrical, and painting departments, and, as a
result, were the major contractor on the Project
during initial construction. This type of organiza-
tion was desirable from a security standpoint as it
simplified control over its personnel.

Other contractors to do road work, erect
tanks, etc. were selected using the same primary
criteria. A. O. Peabody, of Santa Fe, was awarded
the contract for surfacing roads and streets within
the Project. The contract was negotiated using a
Government estimate based on past experience of
the Albuquerque District, and called for the con-
struction of streets and roads within the Project
area, including construction of eight miles of road
to the area then known as the Anchor Ranch
Range. Roads and streets were of extreme impor-
tance to the Project because of the dangerous and
delicate materials to be transported. Therefore,
every effort was made to construct satisfactory
all-weather roads. Construction and surfacing of
the main road in the early part of the program
contributed to a large degree in lowering the cost
of constructing the Project, by facilitating trans-
portation of men and materials. Lowdermilk
Brothers, Denver, Colorado, was awarded a con-
tract to furnish gravel for surfacing site roads and
Post parking areas.

In October 1943, a lump-sum contract was
negotiated with the Perdue Tank Company of
Wichita, Kansas, for construction of two
150,000-gal redwood water-storage tanks (Fig. 6).
The contract was later modified to include re-
jointing and resetting one 300,000-gal redwood
tank. Sundt Construction Company built a
250,000¢al elevated wooden storage tank (Fig. 7)
to provide required water pressure through the
distribution system. A million-gal steel tank (Fig.
8) replaced this tank late in 1946.

The original technical buildings constructed by
Sundt were J, M, S, T, U, V, W, X, Y, Z (Figs.
9-19), and Boiler House No. 2. Building T was the
original University of California headquarters,
containing substantially all phases of its work
except the laboratory functions and the shop and
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Fig. 6. Two 150,000gal redwood water-storage tanks. The truck in right center was ome used to
transport water from the Rio Grande Valley. A pumping station to remove water from the
trucks is at its right. In the background is S Building, a Tecbnical Area storeroom. Part of the
Technical Area fence is shown at the right.
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Fig. 7. The 250,000-gal tank. The building in
the left center is an original shop of the
Los Alamos Ranch School which was
converted into the Housing and Express

Office.

Fig. 9. Technical Warebouse, S Building.
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Fig. 11. A later Administration Building, T-44. It provided offices for the Commanding Officer,
Executive Officer, Chief Clerk, and Mail and Records Section.
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Fig. 13. Technical Building V. One of the first technical buildings, used for shops.
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wl Tech Area buildings, it boused the Van de ( sraaff

Fig. 14. Technical Buslding W Another of the ory
accelerator.
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Fig. 15. Technical Building X. construci -d early in 1943. It boused the cyclotron.
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storeroom. The laboratory equipment, stock, and
shops were housed in the other buildings. Later,
Sundt added buildings A, B, and C (Fig. 20).
Building A then became the Administration Head-
quarters; Building B provided additional labora-
tory, office, and conference space; and Building C
was another shop. Sundt also constructed build-
ings D and Q (Figs. 21 and 22).Force Account
constructed buildings G and O in 1943, as well as
modifying building K, an original Ranch School
building.

After Sundt completed their contract in
November 1943 and moved their personnel and
equipment from the Project, it became evident
that more work would be required, enough to
demand a construction contractor. The University
of California had outlined preliminary require-
ments for S Site. Robert E. McKee, General Con-
tractor, El Paso, Texas, was engaged to perform
the work at S Site under negotiated lump-sum
contracts. This firm was one of the largest in this
part of the country, and had constructed many
important projects since the beginning of the war.
It was selected for this reason and because of its
strong financial position, adequate equipment,
and personnel. MeKee had subcontractors for the
electrical, plumbing, painting, roofing, insulating,
fire-control sprinkler, and spark-proof-flooring
installations.

During construction of S Site, the University
of California asked for a 30- by 100-ft, two-story
building (P Building), and an overhead covered
passage to connect it with the overhead covered
passage between buildings A and T, originally
built by Sundt (Figs. 23-25). This work was done
under the supervision of the Albuquerque Dis-
trict. Competitive bids were taken from J. E.
Morgan and Sons, Contractors, and from McKee,
both of El Paso, Texas, and were opened by the
Commanding Officer, Project Y, on March 1,
1944. McKee was low bidder and was awarded
the contract.

A directive by the Albuquerque District in
January 1944 authorized construction of housing
for 56 families, to consist of 8 prefabricated one-
bedrood duplexes,-15 prefabricated two-bedroom
duplexes, and 5 prefabricated three-bedroom
duplexes, together with the necessary utilities,
including water, sewer, and electrical distribution
systems, and the necessary road construction.
This work, supervised by the Albuquerque Dis-
trict, with Architect-Engineer service by Kruger

of Santa Fe, used a schematic floor plan furnished
by the University of California.

Bids were received from three prefabricating
manufacturers, and it was decided that the unit
furnished by the Houston Ready-Cut House
Company, Houston, Texas, most nearly met the
requirements. Morgan and Sons, being a reputable
contractor and having performed previous satis-
factory work, was selected to erect the buildings
and construct utilities. The negotiated lump-sum
contract was awarded on a basis of unit prices
determined from previous similar construction
supervised by the Albuquerque District.

Upon completion of the housing units by
Morgan and of P Building and S Site by McKee,
the Albuquerque District was relieved, in March
1944, of further construction supervision and was
replaced by the Manhattan District. This was
done because it was thought that most of the
construction was finished and that to meet the
Operating Contractor’s need for considerable re-
modeling, small additions, and shop work, it
would be necessary to maintain only a number of
Project construction crews (Force Account). The
plan was to have these crews do all construction
work at the Project.

Because the whole program was not outlined
at once, and its continued growth was not antici-
pated, it was felt that these crews could accom-
plish all additional construction required. How-
ever, shortly after the completion of S Site, it
became evident that the work being planned was
much more than could be accomplished without a
construction contractor for the large tasks. Con-
struction planned after the Manhattan District
assumed supervision was awarded to Robert E.
McKee by negotiated lump-sum contracts, using
unit prices determined from past contract records
and from comparison with Project construction-
Crew costs.

Because of the haste with which much of the
construction had to be completed, work some-
times started before completed plans for the en-
tire development were available; therefore, part of
the work was started before a price for the entire
amount was agreed upon. The price negotiated
for work already started was considered fair by
both parties. In fact, the contractor never tried to
obtain excessive prices for work performed.

In a number of cases, buildings substantially
like those built by the Sundt Construction
Company under the original contract were
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Fig. 20. Technical Building B, (rear view) looking nortbeast.

Fig. 21. Technical Building D, looking northeast.
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Fig. 23. West elevation of two covered passages over main road. P Building is on the left. The Technical
Area Pass Office is on the right side of the road. Building T is on the right, partly bidden by the
bridge.
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Fig 24. Technical Building A, connected by passageway to Building B, which was very similar to A in
design and construction.

Fig. 25. Passageway from A Building to B Building on the left, looking north.
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required; then the price of the original contract
and McKee’s price were compared. Usually,
McKee's prices were found to be lower. This was
attributed partly to the fact that the access road
was better during the latter construction; also,
labor was easier to obtain.

Force Account

It was necessary to establish a construction
and maintenance organization that could main-
tain existing facilities and make many necessary
additions and alterations. This was done by direct
government employees, or Force Account. Com-
petent foremen of the various trades, with crews
to work under their supervision, were hired by
the Project. It was eventually necessary to hire a
force larger than that usually required in Army
installations, because it was soon found that this
organization would have to handle a great deal of
new construction. Normal policy would have
been to contract all this new construction. How-
ever, because many of the items were small and
did not require plans and specifications, they
were undertaken by Force Account crews.

Speed was the most essential factor in all the
construction undertaken. Work was required not
only in the main Technical Area but also in out-
lying sites. To do this work with minimal inter-
ruption of the University of California’s activity,
it was necessary to use construction forces that
had been cleared by the Project Security Division.
Therefore, Force Account undertook many jobs
that would normally have been handled by a
construction contractor. It was felt that it would
be better to have small Force Account crews
working continually in certain areas than to have
contractor’s men moving in and out at intervals,
perhaps with different men in the crews each
time, thereby increasing the possibility of pub-
licity about the contents of the buildings.
Throughout the entire Project much of the work
had to be done at night to prevent interrupting
the operations of the Operating Contractor.
Often, construction and maintenance crews work-
ing at outlying sites or in the Technical Area had
to be removed because of highly secret or danger-
ous University of California operations. This
caused a great loss of time.

Force Account crews maintained a utility yard
near the Anchor Ranch Range, and also provided
personnel for maintenance shops operated by the

University of California in the main Technical
Area itself. Force Account work was divided into
Post Area, Housing Area, Special Assignments,
Technical Area, and outlying areas. The actual
work was divided into new construction, mainte-
nance, and operation.

The original plan was to use military per-
sonnel, with only a minimum of civilians, to keep
housing requirements minimal and to provide
better security. As the Project grew and as mili-
tary personnel were urgently needed in combat
areas, it became more and more difficult to ob-
tain skilled tradesmen from the ranks of enlisted
personnel. Therefore, it was necessary to supple-
ment the organization by hiring civilians. Skilled
civilian tradesmen and skilled enlisted personnel
frequently worked closely together. Sometimes
civilian foremen were in charge of enlisted crews,
and at other times the situation was reversed.

There was a constant problem of maintaining
harmonious relations between enlisted personnel
and civilians because of the pay differential.
Usually, however, difficulties resulted from a
clash of individual personalities. As the Project
progressed and adequate civilian personnel be-
came available, it became possible to separate the
civilian and military crews to a larger extent.
After March 1945, the tendency was to release
Army personnel and replace them with Civil
Service employees. The Force Account was re-
duced when the construction work was again
assigned to outside contractors, in particular
McKee. It was further reduced when the Zia
Company was established in April 1946.

Description of Work

Buildings and Equipment. Buildings at the
Project were of three general classifications: hous-
ing for military and civilian personnel, technical
buildings, and administration and utilities build-
ings. Buildings for military personnel were of the
regular Theatre of Operations type. The original
housing for civilians was mostly of economical
semipermanent type. Some of the apartment
buildings had wood siding, but most had triple-
seal gypsum board siding. Interiors were sealed
with gypsum board or Celotex. Plans for a perma-
nent housing area drawn by W. C. Kruger
Company were approved in June 1946. These
buildings were of stucco and concrete brick.
Administration and utility buildings (including
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schools, hospital, etc.) had wood siding with in-
teriors of %-in. gypsum board.

The original technical buildings were of modi-
fied mobilization type, with exteriors of drop
siding on gypsum-board sheathing and pitched
roofs covered with asphalt shingles. Other build-
ings were modified mobilization type with
cement asbestos-shingle exteriors and interior
gypsum-board sheathing.

Some of the Technical Area laboratory build-
ings had complete air conditioning and dustproof
construction. Some had ceilings of acoustical tile,
others were constructed of a single layer of 1-in.,
triple-seal, gypsum-board siding nailed directly to
the exterior of the studs and a single layer nailed
to the interior. All exterior joints were sealed
with mastic. Most of the buildings in this group
had automatic sprinkler systems for fire protec-
tion. Generally, technical buildings were heated
from a central boiler plant. The Technical Area
also had an extensive public-address system.

Outlying Satellite Sites. A total of 25 sites in
addition to the Main Téchnical Area were built for
experimental purposes (Figs. 26-37). Because

many of- these sites were located in rough unim-
proved terrain (Fig. 38), roads, utilities, and
building construction were necessary before they
could be used.

Utilities. Roads, Parking Areas, and Walks.
Roads on the Project, constructed by A. O.
Peabody, by Sundt, and by Force Account crews,
included 22 miles of dirt roads, 27 miles of gravel
roads, and 17 miles of bituminous-surfaced roads.
The main road through the Project to S Site was
bituminous surfaced, 20ft wide, and some
8 miles long. Bituminous-surfaced roads through
the housing areas were 16 ft wide. Gravel roads
throughout the sites were generally 18 ft wide,
and dirt roads were 8 to 20 ft wide.

Many of the access roads had to be built in
winter when the ground was frozen. Gravel sur-
facing material was hauled approximately 15
miles from a pit and screening plant on State
Highway No. 4. All roads were designed to follow
the natural contour of the ground as much as
possible, to minimize cut and fill. Few bridges
were constructed, dips or concrete culvert pipe
being used to solve the drainage problem.

Fig. 26. East elevation of Building S-1, office building at S Site, showing entrance to equipment room,
first aid room, and east end of the building.
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Fig. 27. South elevation of Building S-24, a casting building at S Site. Note the wooden barricade at
left.

Fig. 28. Interior of work room in Building S-24.
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Fig. 29. Wooden and earth-filled barricade near Building S-24, S Site.
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Fig. 30. Northeastern elevation of Building S-28, an S-Site shop and laboratory.
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Fig. 32. Southeastern view of Building S-7, the boiler house at S Site.
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Fig. 34. Expansion loop in steam distribution line at S Site.
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Fig. 35. S Site in 1949,
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Fig. 36. DP Site, the plutonium-processing plant.

Fig. 37. Scene at DP Site.
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Fig. 38. Technical Building N. This is an excellent example of the rough terrain on which structures

were erected.

Under the original construction, 24,000 square
yards of parking areas were constructed, with
single bituminous surface treatment on a gravel
base. As the job progressed, it became essential to
provide 40,450 square yards of additional parking
area.

Unstabilized gravel-surface walks were con-
structed to the front entrances of apartments and
dormitories. These walks were 4 ft wide and
bordered by rough, untreated 2 by 4 timbers to
retain the surfacing. A 5-ft-wide gravel walk,
treated with one application of asphalt, was
constructed from the Technical Area to the West

Mess to alleviate the hazards of pedestrian traffic
on the main street. There were other short sec-
tions of walk where automobile and pedestrian
traffic was heavy.

Electric Power Facilities. During original con-
struction, three used Worthington electric power
generators were purchased, with the agreement
that they would be reconditioned by the vendor.
However, because of the urgency for power, it
was necessary to purchase the unconditioned
units, and recondition them after installation.
With the expansion that started about the time
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the power plant (Figs. 39, 40) was finished, it
became evident that the three units would not
provide enough power. As it was impossible to
shut down any of the units for necessary over-
hauling, the power plant was expanded.

Two generating sets, each rated at 1000-kW
output, together with all necessary control
mechanisms and operating auxiliaries, were
added. The sum of the sea-level-rated capacities,
corrected to operation at 7300 ft above sca level,
was an estimated 2193-kW actual output. The
diesel engines were started by air at 250-Ib/in.2
pressure, supplied by air compressors. These
engines operated on grade 2-102 fuel oil with a
specific gravity of 38.2. Fuel oil was stored in
steel tanks, supported on concrete cradles, ap-
proximately 100 ft west of the power plant. All
piping was enclosed in a concrete tunnel between
the tanks and power-plant building.

Control of the four outgoing primary circuits
was obtained at a switching station, a four-pole
structure with cross timbers for mounting discon-
nects and busses. The station was designed so that
all feeders from the power plant to the switching
station could be paralleled, or any one area could
be fed from any of the four feeders from the
plant. Later, outdoor cubicles and additional

switch gear within the plant were added. These
changes, in June 1946, provided 26 outdoor
cubicles, with 19 circuit panels inside the plant
proper.

Because of further expansion, it became ap-
parent early in 1944 that additional power would
be required. Detailed records were kept of the
power actually used. In August and September,
the load on the plant exceeded the maximum for
safe operation over an extended period. To
accommodate the peak loads during the day, it
was necessary to operate all five units of the
plant, and, had one of the larger units been out of
order, it would have been necessary to disconnect
some of the load from the power plant. Because
electric power of standard voltage and frequency
was such an essential factor in the Technical
Group’s work, it was essential to provide addi-
tional power immediately.

The solution was approached from two view-
points. One was to provide an additional diesel-
driven generator in the existing power plant. The
other was to construct an approximately 25-mile-
long high-voltage power line from a point where it
would tie into an existing New Mexico Power
Company transmission line. Investigation revealed
that the estimated cost of constructing the power
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Fig. 39. The Electric Power House.
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Fig. 40. Electric Power Plant, interior view.

line, to supply between 1000 and 2000 kW,
would be $156,500 and that of providing a new
generating unit to supply 1000 kW would be
$144,228. The line could be built far sooner than
the generating unit could be purchased and in-
stalled. Because it was felt that the power line
would allow greater flexibility, that operating
costs were comparable, and that it would possibly
allow for future expansion, construction was be-
gun in October 1944, and completed during
February 1945. The power line consisted of
Copperweld conductors supported by single-pole
construction for nominal straight-line runs and
wood H-frame construction for turnout angles
exceeding 15 degrees. Its maximum capacity was
5000 kW, with a voltage drop of 5%. It was built
by the Reynolds Electric Company under a sub-
contract with R. E. McKee, for $167,457.00, and
was operated and maintained by the Government.
Because the New Mexico Power Company had
limited capacity, there was no firm contract for
any definite amount of power. Instead, there was
a “‘dump’’ contract that was, in reality, a “‘gentle-
man’s agreement” to supply the Project with as
much power, estimated at 1000 to 2000 kW, as
was available after the Power Company’s regular
requirements were fulfilled.

In April 1945, the University of California and
Post Area authorities estimated the power needs
through October and forecast a peak load of
5300 kW, which exceeded the combined output
of the power plant and the available facilities of
the New Mexico Power Company. Planned expan-
sion of the Power Company facilities promised
only a 1000-kW increase, and even that could not
be obtained before January 1946. Two 1000-kW
diesel-engine generating units were procured and
installed, but their operation was delayed until
January 1946, because some of the auxiliary
equipment was damaged in shipment.

The electric distribution system was supplied
through the switching equipment near the power
plant. Primary feed from the plant was 3-phase,
60-cycle, 2400-V, distributed through 12 primary
circuits. Three circuits served the Technical Area;
one, the troop housing and service area; and the
other eight, the rest of the post housing, adminis-
tration area, and outlying sites. The voltage was
stepped up to 13.2kV for 1 of the 12 circuits
that served the S, P, R, Two-Mile Mesa, and South
Mesa sites.

Except for a little underground cable at the
outlying sites, all power was distributed on pole
lines; high-voltage poles being 35 to 45 ft tall, and
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low-voltage poles 25 to 35 ft tall. The high-
voltage lines were slightly less than 8 miles long,
and conductors were of bare No. 4 copper wire.
The main area was served by 22,755 ft of primary
distribution lines, 18,200 ft of secondary lines,
and 19,811 ft of service lines. Conductors, con-
sisting of No.4 to No. 10 copper wire, were
carried on some 419 poles. Stepdown trans-
formers were generally mounted on the poles
close to power needs.

In late 1946, it became apparent that still
further expansion would be needed to provide
adequate power. It was impossible to increase the
supply from the New Mexico Power Company, so
Black and Veatch, Kansas City, Missouri, Consult-
ing Engineers, investigated the situation and
recommended that two 1715-kW diesel-engine
generating units be procured. Bids were accepted,
and these units were purchased from Nordberg
Manufacturing Company, Milwaukee, Wisconsin.
The addition also called for expanding the
power-plant building and panel boards, as well as
revamping some of the distributing systems, sub-
stations, installations, and transformers.

Water Supply. Water was obtained from five
main sources: Los Alamos Canyon, Water
Canyon, Pajarito Canyon, Guaje Canyon, and by
a pipeline from wells near the Rio Grande River.
A small supply came from American Spring south
of Water Canyon. These various sources were
developed by stages as the scope of the Project
and its demand for water increased. Extensive
studies of the most economical method of supply-
ing the Project’s water needs were made from
time to time, and the results were embodied in a
‘“Report of Water Supply, Los Alamos Project,
Los Alamos, New Mexico” prepared by the U.S.
Engineer Office, Albuquerque, and R. O. Ruble,
Consulting Engineer, Santa Fe, in October 1943.

The Los Alamos Ranch School had obtained
its water from Los Alamos Creek through a 6-in.
pipeline, fed from a small reservoir created by
construction of an earth-fill dam across the creck
channel. When the property was acquired the dam
was incomplete. During the initial Project con-
struction, the dam was heightened, a concrete
spillway was built, and riprapping and other inci-
dental construction work were completed. The
resulting reservoir was believed adequate for the
Project as planned. As the Project grew, however,
it became necessary to augment the water supply,
and the Water Canyon, American Spring, and
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Pajarito Canyon sources were developed. Later,
further Project growth, extreme drouth, and algal
pollution of the water impounded in the Los
Alamos reservoir caused another water defi-
ciency. A line laid on the ground surface to Guaje
Canyon to alleviate the emergency was regarded
merely as a temporary expedient. Then reanalysis
of Project water demands and a more complete
study of minimum stream flows indicated that it
was necessary to maintain a continuous flow from
Guaje Canyon. This line was then winterized by
burying it, mounding it with earth, or wrapping it
with insulation, with the topography determining
the cheapest method.

Pipelines included a 6-in. line from the Water
Canyon source to its junction with the Los
Alamos Canyon line, from which point one 6-in.
and one 8-in. line extended directly to the
Project. The Pajarito Canyon creek water was
transferred from its source by a 6-in. pipeline,
(replacing an open flume) to a small earth reser-
voir near Anchor Ranch, thence through a 6-in.
line to the connections at the site, with unused
water continuing through the 6-in. line to a con-
nection with the Water Canyon 6-in. line. The
Guaje Canyon supply line consisted of 4-in., 4%~
in,,and 6-in. pipe. Flow from all these sources to
the Project was by gravity.

The booster-pump station on the Guaje
Canyon line increased the rate of flow from the
source to the Project and provided delivery from
the source to the Los Alamos storage reservoir.
The reservoir was kept as full as possible at all
times, all excess flow from pipeline deliveries
being sent to it. The small earth reservoir at
Anchor Ranch was considered dead storage for
fire-control reserve for the Anchor Ranch Site.
Ashley Pond, a Ranch School swimming pool,
adjacent to the north side of the Technical Area,
was also converted to a fire reservoir. The
13.5-million-gal reservoir at Los Alamos Canyon
was the main storage reservoir. The 300,000-gal
tank on the Water Canyon line, known as the
equalizing reservoir, was operating storage. A
250,000-gal elevated wood tank was constructed
to provide distribution pressure, and four
150,000-gal wood tanks, were used for storage.
Water from the reservoir to these tanks passed
through either the 6- or 8-in. line to a chlorina-
tion house at the west end of the main area.
Distribution to the fire-sprinkler system and fire
plugs was direct to the main from the reservoir.
Connections to the pressure tank were possible,



to ensure protection in case one source was not in
operation. Automatic-starting pumps provided
pressure to the sprinkler system. Water-distribu-
tion mains in the central area included: 3,650 ft
of 6-in. pipe, 12,400 ft of 8-in. pipe, 1,750 ft of
10-in. pipe, and 250 ft of 12-in. pipe. This system
was augmented in December 1945 and January
and February 1946 by delivery of approximately
300,000 gal a day by truck from the Rio Grande
River Valley, approximately 20 miles away. This
was necessitated by mechanical breakdown and
freezing of one pipeline, and by an unusually dry
season with excessive demand.

In August 1946, three wells were drilled in the
Rio Grande Valley. Approximately nine miles of
14-in. pipe connected these wells to four pumping
stations, which in turn lifted the water 1800 ft
vertically to a new 1,000,000-gal standard steel
storage tank. This tank was completed in Novem-
ber 1946 and replaced the 250,000-gal elevated
wooden tank. As of December 1946, the perma-
nent pumps were not installed, but the new water
supply was being used by means of temporary
gasoline-driven pumps. A new power line to feed
these pumps was to be completed by August

1947, at which time the permanent pumps were
also to be in place.

Technical-Area Steam Plant. A steam plant,
called Boiler House No. 1 (Fig. 41), was built to
supply steam to the first technical buildings con-
structed. Two second-hand, coal-burning, hand-
fired, 100-hp locomotive-type boilers, together
with pertinent equipment, were installed. A net-
work of concrete tunnels from the boiler house to
the various buildings enclosed the steam lines,
pump-condensate return piping, and compressed-
air piping.

A second steam plant (Fig. 42) was soon con-
structed to serve additional technical buildings.
Boilers in this plant were two Kewanee No. 586
and three No. 587 fire-tube boilers, all of which
were coal burning and fired by Riley jones hy-
draulic ram-type stokers. The five boilers’ total
capacity was 826 hp. In addition to the regular
automatic water-feed regulators and automatic
control of the feed-water heater, there was com-
plete automatic regulation of the combustion
rate. After one year of operation, the two original
boilers in plant No. 1 were leaking so badly that

Fig. 41. Boiler House No. 1, later modified into Techmnical Building M. V Building is in right

background.
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Fig. 42. Boiler House No. 2.

they would have to be replaced if that plant were
continued in use. So, Boiler House No. 1 was
dismantled, and a 174-hp boiler was added to
Boiler House No. 2. Later, these six boilers were
converted from coal stokers to oil firing.

Sewage System. The sewage system soon be-
came too small because the progressive expan-
sions of the Project could not be foreseen during
the original planning. A factor that led to the
original sewage-disposal system, numerous septic
tanks serving small areas, was the irregular terrain,
which made it impracticable to have all sewage
collected in a central sewage-disposal system with-
out installing pumps. At the beginning, when a
central system was considered, the small number
of people served made it more economical to
install the septic-tank system. The additions to
the Project overloaded the tanks, and, although
new ones were constructed, it proved more
economical to clean the tanks oftener than to
construct more of them. The immature effluent
from these tanks was drained to nearby canyon
floors, where it soon disappeared into the ground.
In 1946, the system in the central area included:
61 manholes; 30,035 ft of 8-in. vitrified sewage
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pipe and 7,265 ft of similar 6-in. pipe for distribu-
tion lines; 3,796 ft of similar 8-in. pipe and
23,091 ft of similar 6-in. or smaller pipe for
service lines; and approximately eight concrete
septic tanks. There were also numerous small
tanks and systems at the outlying sites.

Robert McKee was awarded a contract for a
new central sewage-disposal plant to replace the
overloaded and obnoxious septic-tank system.
This was to consist of collecting lines, booster
pumping stations, and a modern trickling-filter
disposal plant, to be in service by September
1947, at which time all the septic tanks in the
main Project area were to be demolished,
thoroughly sanitized, and filled in. Use of the
effluent from the sewage-disposal plant for irriga-
tion to beautify various areas of the Project was
being investigated.

Telepbone System. When the land for the
Project was acquired, telephone communication
from the area to the Mountain States Telephone
and Telegraph Company lines was by a Forest
Service line of No. 9 galvanized iron wire on
native untreated poles. This was soon replaced by
an Army field-wire connection to the same



system, but direct to the Ranch School site.- In
February 1943, the telephone company was
asked to construct two 18-mile-long connections
from their lines at Pojoaque, and these lines were
finished six days later.

The PBX board was originally installed in the
Administration Building, with a subboard in T
Building (Fig. 43), and tie lines between the two
boards. A year later the two boards were com-
bined in T Building. Six months later the installa-
tion was moved to A Building, in the Technical
Area and enlarged to a three-position board. It
was later increased to a six-position board. All
work was done by Mountain States Telephone
and Telegraph Company under contract. In March
1945, the total number of lines to the Project was
raised from five to eight. Six additional lines and
a complete dial system, to permit installation of
private telephones in residences, which thereto-
fore had not been permitted, were to be installed
by July 1947.

Teletype. The first teletype machine was in-
stalled in the Bishop Building in Santa Fe in
March 1943. This was moved to the Project and
installed in T Building by the Mountain States
Telephone and Telegraph Company. The Army
Engineers installed a coding machine on this TWX
machine. In May 1943, these were transferred to
P Building (Fig. 44), and later two more TWX
machines were added, with Army coders. In
November 1945, the University of California can-
celed the contract on one of these machines, and
at the end of 1946, the Army operated with two
machines and coders.

Natural-Gas System. Early in 1946, the possi-
bility of installing a natural-gas system, thereby
eliminating monthly use of 300,000 gal of fuel oil
and 1,500 tons of coal, as well as saving a little
electric power, was investigated. The feasibility of
such a plan was clear, and a contract was entered
into with the Southern Union Gas Company of

Fig. 43. Technical Building T, looking southwest. This was the first building completed and in use in the
Technical Area. The Administration and Theoretical Building, it contained offices, a
photographic laboratory, a technical library, a document room, patent headquarters, and a
concrete vault for classified material. The bridge across the road connected with a passageway
between Gamma Building and E Building, not shown.
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Fig. 44. View of office building, P Building. P Prime Building is visible through the guard tower at the

left.

New Mexico and Texas, Dallas, Texas, to lay the
necessary pipe to provide the Project three and a
half million cubic feet of gas per day. This line
consisted of 28 miles of 10-in. pipe additions to
the main line and parallel existing lines near
Farmington, New Mexico, approximately 130
miles distant, and the laying of 20 miles of 8-in.
line from a point near Santa Fe to the Project
-- about nine miles of which was laid by McKee
with the rest laid by the Gas Company. It was
also necessary to install one 400-hp compressor
station at Bernalillo, New Mexico.

A contract to convert the existing heating and
power facilities to natural gas was let to the
International Manufacturing Company, Kansas
City, Missouri. This work involved converting the
two 1715-kW Nordberg generating units to use
natural gas during off-peak seasonal demand
periods only. This conversion was to be com-
pleted by about September 1947.

In December 1946, a 4.5-mile additional par-
allel 10-in. pipe line was laid close to Farmington,
New Mexico, to increase the output to four mil-
lion ft*> per day. The total cost for this output,
was estimated to be $704,000. A further plan for
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the Gas Company to lay other parallel lines and
an addition to the compressor station was to
eventually bring the output up to five million ft3
per day. It was estimated that this would increase
the total cost to $981,000.

The system was planned to ultimately include
gas mains and laterals throughout the entire
Project to furnish necessary gas for heating and
cooking in most of the houses. Substandard
houses and trailers were not considered in this

group.

Progress

Unique construction problems impeded the
contractors’ progress. It was very difficult to ob-
tain qualified skilled workmen, because of the
isolation of the Project and because the immedi-
ate area was not a good labor market. Transporta-
tion of employees and building materials was over
the difficult access roads. Housing for workmen
was not adequate. Construction schedules could
not be adhered to, for it was often necessary to
start other jobs of equal or higher priority using




the same crews, thus slowing down the original
work or stopping it completely. The type of tech-
nical construction, the secrecy involved, and the
terrific time pressure were other delaying factors.
The Sundt Construction Company’s original con-
tract was 54% complete on February 2, 1943,
approximately two months after construction
started, but, because of the expansions, it was not
96% complete until April 25th. After that, in-
creased construction requirements extended the
original contract to December 15, 1943. Inas-
much as the McKee Company was not assigned a
large amount of work at any one time, but was
awarded additional construction as it became
needed, it can only be stated that the company
met the dates set with few exceptions.

The construction forces at the Project varied
from time to time, because sometimes the work
apparently was almost complete and the con-
tractors cut down on their personnel; then at
other times, when a number of urgently needed
facilities were required, the contractor had to hire
as many men as possible. Sundt’s force varied
from 250 to a peak of 3,000, whereas McKee’s
varied from 100 to 1,500, but was usually 700 to
1,000. Force Account crews were built up from
75 to approximately 1,800 men during the
summer of 1945. Construction progress could be
summarized by saying that completion dates and
schedules were maintained for individual jobs
only, not for the construction as a whole, largely
because it was not practicable to forecast the
entire program.

Costs

The following tabulation shows (in round
numbers) the total cost of the Los Alamos Pro-
ject, as furnished by the Cost and Accounting
Section of the Fiscal Division.

Major Construction Contracts
through Albuquerque District
Design and Engineer (Kruger)

$ 9,315,000.00
175,000.00

Major Contracts through Manhattan

Engineer District 17,519,000.00

Design and Engineer (Kruger) 521,000.00

Cost of Utilities (Including

connection of new power line

to New Mexico Power Company) 6,849,000.00
Design and Engineer (Kruger 48,000.00
Black and Veatch) 164,000.00

Force Account (Estimate) 6,000,000.00
Operation and Maintenance 1,416,000.00
Real Estate 5,000.00

Warehouse Inventories, Salaries,
Miscellaneous 15,458,000.00

Grand Total $57,880,000.00

The Force Account costs include some opera-
tion and maintenance, because hired labor crews
worked in maintenance as well as construction,
and no line of demarcation was established in
maintaining costs until the end of 1945 when the
Cost and Accounting Section was formed.

Because the construction work originally
planned for the Project was relatively small, the
original contractor did not set up a very large
plant or organization to handle the work. The
increased work came in small amounts, and the
construction contractor did not employ the re-
quired personnel or build plant facilities that
would normally have been provided for a job of
the size that finally developed.

Another reason for the high cost of individual
items, relative to such items at other localities,
was the Project’s isolation. The highway to the
site was not improved until after Sundt had com-
pleted the first construction work. This road was
very narrow, had steep grades, poor alignment,
and several switchbacks, and was very dusty. All
materials and equipment for the Project had to be
hauled from the railhead at Santa Fe, approxi-
mately 46 miles over this bad road. McKee’s
work was also costly compared with work at
better-located jobs. However, McKee’s work gen-
erally cost less than that of the original con-
tractor. This is attributed to the fact that the
access road was in better condition.

Furthermore, many complex mechanical in-
stallations were required. Generally these installa-
tions comprised most of the work in the technical
buildings -and outlying sites. Completion of a
building was often delayed by slow or uncertain
delivery of critical technical items. All construc-
tion work was conducted on the basis that the
crews would be removed from the job whenever
required by the University of California, and con-
struction crews often lost considerable time be-
cause of this condition. The nature of the work
militated against furnishing design information
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that would remain unchanged during construc-
tion. After it was determined that additional
facilities were required, the time allowed for con-
struction of the buildings or facilities was very
short. Therefore construction often began when
only a small part of the plans was completed.
The many changes made during construction
added to the cost.

It was originally assumed that the Project
could be kept to a maximum of 300 persons, and

it was upon that figure that plans for utilities and
housing were based. This assumption proved woe-
fully inaccurate. Had the ultimate size of the
Project been fully anticipated, the various con-
struction contractors could have planned their
housing, messing facilities, and utility programs
more accurately, thus obviating much of the labor
difficulties, which, in turn, would have lowered
construction costs.

V. COMMUNITY ADMINISTRATION AND OPERATION

General

Headquarters at this station was directly re-
sponsible for Post security, handled first by the
MP Detachment, later through the Intelligence
Officer. This included guarding all entrances and
outlying sites and patrolling the roads. Post opera-
tion and maintenance were also the Army’s re-
sponsibility. Furnishing lights