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Dear Sir: 

September 1, 1951 

Presented herewith is the Completion Report covering all 
phases of engineering, construction, and operation of the 
Proving Ground facilities, Eniwetok Atoll, M. I. This report 
has been prepared in accordance with requirements of Contract 
No. AT-(29-1)-507 as set forth in Paragraph 7, Title III, Job 
No. 2, Article III thereof'. 

The object of' this report is to provide a complete and 
detailed account of the stewardship or Holmes & Narver, Inc. , 
as Architect-Engineer-Construction-Management Contractor for 
the Eniwetok Proving Ground; to make a care.t'ul evaluation of' 
the work performance; and to present conclusions and recom
mendations which may be of value to the Atomic Energy Commis
sion, to Holmes & Narver, Inc., or to aIJY" other participants 
in future projects of a similar experimental nature. 

The ma.in body of the report is divided into four sepa
rate and complete volumes, covering the several major as
pects of the Project. Volume I is intended to present, with
in one set or covers, a general over-all picture of the Pro
ject from an administrative and contractual point of view, 
and to summarize, in the form of recommendations, the lessons 
learned in the course or the work. Volume II covers in de
tail the i:nany engineering and design activities. Volume III 
is a comprehensive report on the construction or base facil
ities, scientific structures, and military structures. Fi
nally, Volume IV discusses the manifold collateral services 
- personnel, fisca.l,procurement, logistics, etc. - required 
in support of the construction work, the test operations, and 
the "roll-up" immediately following. 

In addition to the four volumes com.prising the main boczy
of the report, seven additional volumes containing Appendices 

REPORTS 

EYAL.UA.TIONS 

CONSUL.TATION 

D. LEE NARVER 



Letter of Transmittal, Page 2 

A through G are included in the over-all Completion Report. 
These seven appendices contain detailed data, such as draw
ing lists, specifications, basic reports, etc., supplement
ing the main text. Taken together, the text and appendices 
constitute a complete, comprehensive, documented Completion 
Report on all activities of the A.-E-C-M Contractor in con
nection "1th~ Contract No. AT-(29-1)-507 through June 
30, 1951. 

Respectfully Submitted, 

HOLMES & N.ARVER, INC. 

I/I~,_-. woJ.~ 
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this information; writing and editing the manuscript draft of the report; 

preparing the illustrations; and, finally, producing the completed printed 

publication was a sizeable project in itself. This task, under the guid-

ance of the Report Committee, ultimately reached into every organization-

al unit of Holmes & Narver, involving every key man both at the Home Office 

and at the Jobsite. No stone was left unturned in the effort to make this 

report not only a complete factual record of all activities under the Con-

tract but also a guidebook for use in avoiding pitfalls in future experi-

mental projects of this kind. 

A detailed outline of the Completion Report, prepared after compilation 

and thorough study of all available data, was completed on May 11, 1951; 

the outline was approved by AEC representatives on May 26, 1951; and the 

first rough draft of the body of the report was ready on August 1, 1951, 

in time to be of use to the Examination Committee of the Atomic Energy 

Commission, Washington, D. C., who arrived at Holmes & Narver 's Home 

Office on that date. 
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FOR.t!.wOii.I 

This Completion ::?.eport on the engineerL"lc design, construction, and 

operation of the Eniwretok Proving Ground ::annot be said to have had its 

beginnings on any particular date. Throughout the course of the Project, 

the top-level management personnel of Holmes & Narver, Inc., were acutely 

aware that Paragraph 7, Title III, Job No. 2, Article III, of the Contract 

stated: "Prepare a Completion Report for the Project within 90 days after 

completion of test operations. 11 Because of the continually expanding 

scope of the work, the ever-present pressure of time, and the difficulties 

of communication between the Jobsite and the Home Office, it was not prac-

ticable to attempt a comprehensive chronicle of activities during the per-

iod of construction and operations. However, at every opportmlity, basic 

data in the form of notes, diaries, logbooks, conference summaries, letter 

reports, memorandums, etc., W'ere prepared, so that the final job of compi-

ling the Completion Report would be principally one of collating and inte-

grating these W"ritten informational units. 

The final compilation of the over-all Completion Report began on 

March 8, 1951. On that date, Jam.es T. Holmes, President of Holmes & Nar-

ver, Inc., issued two directives: (1) a memorandum addressed to all De-

partment Heads, establishing a Report Committee to be responsible for the 

final compilation and drafting of the Completion Report and directing all 

Departments to cooperate f'ully 'With this Committee; and (2) a memorandum 

to the Report Committee outlining the general policies and procedures to 

be folloW'ed in compiling the Completion Report. 

The task of bringing together the enormous store of data accumulated 

during the two-and-one-half-year Project; reviewing, sorting, and digesting 
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ABSTRAGr 

The record of performance of Holmes & Narver under Contract 
AT-(29-1)-507, from the inception of work in September of 1948 to July 1, 
1951, covers the planning of a semi-permanent Proving Ground for the 
Atomic Energy Commission, the construction of base facilities, scientific 
stations, and special rrilitary test structures at the Proving Ground, and 
the maintenance and operation of the facilities provided during the con
struction phases of the Project, during the Operational Test Phase in the 
spring of 1951, and during the roll-up program initiated to place the 
Proving Ground in standby condition. It is a record of activities cover
ing the entire gamut of services, from menial labor through those requir
ing highly technical competence. 

In the fall of 1948, based upon the Los Alamos Scientific Laboratory's 
requirements for Proving Ground facilities to support the laboratory re
search program, authorized by a Letter of Intent issued on September 16, 
1948, Holmes & Narver was requested to undertake a reconnaissance of Eni
wetok Atoll, which had been used as the site of experimental detonations 
in the spring of that year, and to make recommendations on base facilities 
to be installed, the most economical construction program, and a program 
for operation of the Proving Ground during test periods. This reconnais
sance was immediately undertaken and, on January 7, 1949, a comprehensive 
report was sul:mitted by Holmes & Narver to the Manager, Santa Fe Office, 
Atomic Energy Commission. 

A master plan concept consistent with the criteria established by the 
Atomic Energy Commission representatives was proposed. The estimate of 
cost of construction of the proposed facilities was slightly over 
$14,000,000. The report pointed out in detail the factors connected with 
overseas construction, and particularly construction at Eniwetok Atoll, 
which would have a material impact on the cost of the programs proposed. 
These factors included, among others, the cost of logistic support, trans
portation of personnel, materials, and equipment from the West Coast to 
the Atoll, intra-Atoll water and air transportation in support of activi
ties at the many separate locations within the Atoll, housing and feeding 
of Jobsite personnel, climatic conditions affecting both personnel and 
equipment, and the flexibility required by the scientific nature of the 
installation. 

After due consideration, authority to proceed with planning and con
struction in accordance with the recommendations of the report was issued 
and, in February 1949, the first group of Holmes & Narver personnel 
started for Eniwetok Atoll to establish a beachhead from which the con
struction program could expand. The work to be performed by the beachhead 
group included the rehabilitation of war-weary existing structures for 
occupancy by the construction forces to follow, in order to avoid the 
costly step of building a series of construction camps throughout the 
Atoll. It was planned that, by utilizing such space as could be made 
available at a minimum rehabilitation cost, these structures would be 
occupied during the initial phases of the construction and that as the 
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semi-permanent facilities planned for the Atoll were constructed they 
would be occupied by the Holmes & Narver construction and operation 
forces. This plan was followed through the life of the Project. 

Engineering design activities were initiated immediately upon re
ceipt of the authorization to proceed and thus created a second objective 
for the beachhead forces, the collection of data required by design 
forces in Los Angeles. 

The third of the significant objectives of the beachhead group in
volved the determination of methods for reducing the radiological hazard 
which existed at the three sites of earlier atomic weapon detonations on 
the Atoll. 

From this beginning, the Project expanded; new scientific programs 
were added to those originally contemplated, involving the activiation of 
new sites, radical increases in population estimates, and the two-fold 
increase in the estimated cost of construction to be accomplished. A new 
operational philosophy was established which increased the population of 
Eniwetok Island, which had been reserved for military purposes, from 600, 
as originally planned, to an ultimate total well in excess of 2100. The 
first of the major increases in scope occurred in July 1949 and concerned 
the preparation of facilities for an animal breeding colony, laboratories, 
and living quarters on Japtan Island. 

By August of 1949, the need for radical changes in the capacities 
provided on Eniwetok Island was apparent from early discussions with the 
Joint Technical Planning Committee, the forerunner of Joint Task Force -3. 
At this same time, the Military Structures Program was being discussed in 
a tentative way; design engineering for this program was being performed 
under tq.e direction of Department of Defense Agencies by groups other than 
Holmes & Narver. The complete requirements of the program were not firm, 
but in view of the presence of its construction and operating organization 
at the Atoll, the desirability of having Holmes & Narver perform the con
struction work was clear. During the fall and winter of 1949, much was 
done to make firm these increases in work. 

In order to minimize the cost to the government, the decision was 
made to utilize the services of a Construction Batta.lion for the construc
tion of a substantial portion of the facilities required on Eniwetok Island. 
All design work was to be performed by Holmes & Narver, and procurement of 
specified materials and equipment required for the program was also a 
Holmes & Narver responsibility. 

By January 1, 1950, increases in scope of the scientific stations 
program were apparent. Experiments which had originally been planned were 
being frozen and the facilities which would be required were already beyond 
the tentative estimates made in the spring of 1949. In addition, changes 
in the world situation, reflected in changes in the program of the Los Ala
mos Scientific Laboratory, established the need for additional scientific 
programs and technical facilities to be constructed at the Proving Ground. 
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The impact of all of the above changes is illustrated in the 
accompanying chart, in which it is sho'WTl that the scope of construction 
at the Atoll was essentially doubled and that this doubling took place 
at a time which left only six to nine months for completion of all of 
the construction required. In any event, this impact was absorbe<l, the 
rescheduling required was accomplished, and the required construction 
completed in time to accoI!lI!lodate the scientific personnel and task force 
personnel arriving early in 1951 for operations during April, May, and 
June. 

Design engine 0 ring went forward steadily from the inception of work 
and reached a peak in January of 1950 when almost 10,000 manhours were 
expended on master planning, design of base facilities, utilities, towers, 
and scientific stations. Approximately 1350 active drawings were issued 
to the Construction Department. More than 300 drawings were completed but 
were voided or held in abeyance due to changes in requirements. More than 
1800 revisicns were required on active drawings during the course of the 
Project, and although no records were kept of the number of preliminary 
drawings and sketches received by the Engineering Division, it is estima
ted that the total involved ran into many thousands. It was in engineer
ing design that the first impact of all changes was felt, inasmuch as it 
was the responsibility of this division to make provision for programmatic 
changes in all of the elements affected. Thus, when scientific stations 
for newly conceived experiments were added to the design engineering work 
load, care had to be taken that power requirements could be met by design 
capacity, that population increases could be taken care of by the housing, 
mess, and fresh water facilities provided, and similar considerations. 

Many special problems of design were dealt with. Rapid corrosion and 
deterioration of substantially all materials occurred in the tropical at
mosphere prevalent at the Atoll. Materials to be employed in construction 
required careful selection to minimize corrosive effects and the electrol
ytic action encountered in the salt water laden atmosphere, Capacities of 
power and water distillation plants were of prime significance and required 
considerable study, rearrangement, and ~ncrease, as the Project grew. In 
fact, it might be said that the keynote of much of the master planning and 
detail design engineering reflected a flexibility factor which made possible 
at a minimum capital investment a considerable portion of the expansion 
ultimately encountered. 

Soil investigations were carried out by Holmes & Narver to the extent 
necessary for the design of the various facilities and stations required, 
Thus, for example, special investigations were needed in connection with 
the foundation designs of the massive tower complex at Eberiru. Large 
paved areas were required as stabilization around the zero towers and 
many of the structures and stations on the experiment islands. Original 
plans called for hot mix asphalt paving, but in order to ascertain the 
most economical paving method, extensive tests were conducted which ulti
mately led to the choice of Bitumuls as the binding medium. Other special 
problems were resolved in the designs of the scientific stations, water 
and sewer systems, power generation and distribution systems, telephone 
communication systems, piers and causeways for the various islands, de
humidification, air conditioning and refrigeration, and the many other 
features of construction involved in the Proving Ground establishment. 
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Several •rolumes of purchase order specifications covering material 
and equipment and construction specifications were prepared and submitted 
to the AEC. In the case of purchase order specifications, approval 'Was 
sought prior to purchase. Copies of construction specifications 'Were 
foT'Warded to the AEC substantially simultaneously 'With for'Warding to the 
Jobsite Engineering Department for turnover to construction, Close liai
son with Using Agencies 'Was established by the Engineering Division at a 
very early date and contributed greatly to expediting designs and con
struction. 

In connection with the Military Structures Program, the H & N Engin
eering Division had not participated in design and 'Was not in a position 
to contribute to the interpretation of drawings prepared by other groups, 
because criteria for the drawings 'Were unknown. However, inspection re
sponsibility on these structures, just as in the case of structures de
signed by Holmes & Karver, was carried by the Jobsite Engineering Depart
ment to assure Construction Department compliance with plans and 
specifications. It should be noted that the basic organization established 
by H & I~ at the beginning of the Project and carried through in substan
tially the same form throughout the Project provided for the necessary 
checks and balances to assure unbiased performance of all phases of the 
'Work in the best interests of the government. Prime responsibility for 
the operational and construction phases of the Project 'Was assigned to 
the Holmes & Narver Operations Division. Responsibility for design and 
field engineering, when authorized, was carried by the Engineering Division 
operating independently of the Operations Division. Like'Wise, the H & N 
Fiscal Division provided an independent monetary check on all activities 
under the Contract. 

Close coordination of the various divisions involved 'Was accomplished 
through frequent periodic meetings of the responsible division and depart
ment heads of· all divisions, both at the Home Office and at the Jobsite. 
Internal reports on daily, weekly, and monthly bases provided current in
formation on all activities to the organizational groups and personnel 
concerned; The special requirements of the Military Structures Program 
could be fitted readily into this organizational structure. Thus, even 
though H & N had not design responsibility, the Home Offi~e Construction 
Department, under the Operations Division, assured the flow of necessary 
information to the Jobsite for execution. 

Unfortunately, the channels for obtaining approval on the many shop 
drawings covering fabricated components and the like were somewhat 
lengthy. Furthermore, it was recognized at an early date that although 
H & N had an inspection responsibility in connection with the Military 
Structures Program a gap existed in .the engineering services required, 
This gap became apparent when representatives of the Department of Defense 
determined that foundation conditions in Structure 3.1,l on Engebi Island 
'..Jere not satisfactory. As a consequence, a soils expert was retained as 
a consultant by the AEC and the Jepartment of Defense Agencies concerned, 
to investigate the condition and to make recommendations. The recormneL
dations made included a program for intrusion grouting under and in back 
of the struc-':u::e fr_ question, and Eolmi?s & Narver i,.ras directed to supply 

v 



support to such a program under the supervision of experts from an organ
ization holding patents on intrusion grouting methods and materials and 
under the direction of the AEC consultant. The force account services 
thus required were rendered, and the AEC consultant submitted reports on 
the results. 

The grouting program service is an example of the many ramifications 
of the construction program which must be considered as a whole in order 
to permit the proper evaluation of the accomplishments. In this regard, 
consideration should be given to the following relevant statistics: 

UTil..ITIES 

General Trenching 
Sanitary Sewer Lines 
Water Lines 
Water Distillation Facilities 
Water Storage 
Power Generation Facilities 
Overhead Power Distribution 
Underground Power Distribution 
Submarine Power Cable 
Transformer Installations 
Poles for Electrical Distribution 
Telephone and Public Address 

Overhead Lines 
Submarine Telephone Cable 
Submarine and Underground Control 

and Signal Cable 
Submarine and Underground Fuel 

Lines 
Piers and Ramps 

BUil..DINGS AND STRUCTURES 

Military Structures 

To'Wers 

Scientific Stations 

Base Facilities 
Aluminum Buildings, etc. 
Tents 

MISCELLANEOUS 

Blading and Shaping 

vi 

100,655 lin ft 
39, 580 lin ft 

103,570 lin ft 
262,000 gal per day capacity 
220,000 gal capacity 

28 generators, cap 555 k"1 
271,000 lin ft 
101,750 lin ft 

26,200 lin ft 
295 
445 

475,240 lin ft 
598,500 lin ft 

1,889,900 lin ft 

8,16o lin ft 
11 

26 
83,300 sq ft 

6 75 ft 
2 200 ft 
2 300 ft 

More than 700 

440,550 sq ft 
198,844 sq ft 

892,700 sq yd 



Asphalt Paving 

Concrete 
Coral Concrete 
Limonite '.::oncrete 

Steel 
Reinforcing Steel 
Structural Steel 

Forms 

Ma :.erial and Supplies handled 

381,180 sq yd 

27,265 cu yd 
1,210 cu yd 

1,240 tons 
1,760 tons 

164,915 sq ft 

53,620 tons (approx) 

Another significant factor which must be considered is that with 
respect to construction, estimates of costs submitted to the AEC total 
$26,437,410, including the costs of engineering and fees, and as of 
June 30, 1951, the incurred cost was $24,746,657, including engineering 
design and fees, It might be noted as well that after the submission 
of the Reconnaissance Report in January of 1949 it was determined that 
the estimate of cost therein included indicated that costs of construc
tion at Eniwetok would be approximately two times the cost of construc
tion of comparable facilities on the ~est Coast of the United States. 
A study carried out during July of 1951, based upon the cost incurred 
up to June 30, 1951, shows that the average overseas multiplier lies 
between 1.3 and 2,1 for the Project as constructedo It should be noted, 
however, that a multiplying factor in this range would not necessarily 
apply to specific items of construction requiring unusual construction 
techniques, material, or equipment. 

To support activities at the Jobsite during the construction phases 
and during the operational phases, a number of auxiliary functions were 
required, Mess halls were operated at five island sites and aboard a 
modified LCT used as a transient construction base; power and water dis
tillation plants were maintained and operated to supply the power re
quired for base facilities and scientific uses and the fresh water con
sumed or used in connection with the operation of certain scientific 
facilities; a boat pool including tugs, barges, water taxis, LCM's, 
LSU 1 s, and a variety of other small boats was operated within the lagoon; 
24-hour telephone service was provided to more than 700 subscriber lines; 
medical and dental services were provided; recreation facilities of all 
types furnished; and mo:ce than 1100 '..:ark Orders were executed in direct 
support of scientific operations 0 

To make all of the above overseas activities possible, complete 
supporting services were provided through the Home Office organization. 
These latter services included recruitment of personnel, procurement of 
all materials, inspection of fabricated components, expediting services 
to assure on-time delivery at the Jobsite, and transportation services. 
It might be noted in connection with transportation that the use of 
military air transport service facilities was maximizedo While at times 
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personnel were backlogged at Honolulu or Travis Air Force Base awaiting 
transport3.tion t:i t~1e Jobsite 

1 
the cooperation rendered by all concerned 

was of mater1al importance in the ultimate accomplishment of the work. 
All surface transportation of personnel and materials to the Atoll was 
limited to goverr..ment~furn1shed vessels. Of the many thousands of tons 
of freight shipped by this means, the major difficulty encountered was 
a direct result of ~he outbreak of hostilities in Korea at the end of 
June 1950. Irmnediately following this event, paramount needs of the 
military services for available shipping space were recognized and, for 
a period of approximately 60 days, shipping space for materials urgently 
needed at the Jobsite was not available, The effect this had was to re
quire rescheduling of construction activities to make use of construction 
materials on hand. Thus 1 though a small amount of time was consumed in 
the redeployment of construction forces occasioned by rescheduling, no 
standby time was incurred on the basis of material shortages or for 
other reasons, 

In order to indicate the flexibility required throughout the program 
to accor.imodate the changes imposed, it is interesting to note that five 
modifications were issued to the Letter of Intent and that thirty modifi
cations to the "Cefinitive Contract were executed as of June JO, 1951. Of 
these modifications, four sununarized the many changes in the scope of work; 
and the rest gave clarifications of contract terms, obligations of funds, 
and similar matters" 

As of the date of this report, the Project has reached the standby 
phase" Roll-up activ.ities are well advanced, although certain operations 
cannot be scheduled in view of existing radiological hazards. Cyclic 
maintenance programs are under way. 
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RECOMMENDATIONS 

During the course of the work by Holmes & Narver, from September 
1948 through June 30, 1951, under Contract AT-(29-1)-507, certain factors 
were seen to have a controlling effect on all phases of the work. Some 
of these factors were recognized in the Reconnaissance Report as influ
encing the cost of operations at Eniwetok Atoll. However, experience in
dicates that the magnitude of the effect can be diminished and it is with 
this end in view that the recommendations in the following paragraphs are 
submitted for consideration. 

SCOPE OF WORK 

The semi-permanent facilities at the Proving Ground are now a reality. 
They have been tested under operational conditions. The various signifi
cant capacities of installed and standby facilities are well known and 
should serve as the basic criteria for further operational utilization. 
However, for future test operations, new scientific stations will unques
tionably be required and, as certainly as developmental change is an in
dicator of progress, the scope of the construction program embodying such 
stations will be subjected to change, An A-E-C-M type of contract pro
vides the flexibility needed to absorb the impact of sudden changes and 
yet permit meeting rigid deadline dates, However, maximum effort should 
be applied to the definition of a firm construction program at an early 
date in order to allow sufficient time for the normal processing of pro
curement, personnel required for construction, and the actual construction 
itself. Changes made very late in the program are costly. The perform
ance of major, complicated construction work at Eniwetok Atoll, 5000 miles 
from the West Coast of the United States, on a crash basis, is not eco
nomical. 

SECURITY 

In view of the scientific nature of the establishment at Eniwetok 
Atoll, and the important bearing which the work done there has on the 
national security, it is clear that maximum protection should be afford-
ed to the information available at the Proving Ground. On the other hand, 
it must be realized that the security requirements imposed, at least dur
ing construction phases, have an important bearing on the efficiency and 
cost of construction. In the years since the beginning of World War II 
many hundreds of thousands of construction and engineering personnel have 
received some type of security clearance for work on classified projects. 
Only a very small percentage of such cleared personnel are willing to 
undertake employment at an isolated, off-shore location such as Eniwetok, 
and of that small number, fever still are willing to stand by without 
compensation to await reinstatement of their clearances. In the case of 
high-caliber, manual employees willing to undertake overseas employment, 
the waiting period required for security clearance is a serious drawback. 
It is strongly recommended that the security requirements for clearance 
of personnel required during the construction phases of future programs 
should be reevaluated or, alternatively, that the availability of clearance 
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checks which can be rapidly accomplished should be exploredo 

TRANSPORTATION 

The transportation services and support supplied to this project by 
MSTS and MATS are important factors in the ultimate success achieved. 
The cooperation of service personnel in allocating space and expediting 
the movement of Holmes & Narver freight and personnel to the Jobsite was 
at all times maintained at a high level. However, in view of the plan
ning difficulties inherent in the accomplishment of a program character
ized by necessary changes in scope, the importance of auxiliary transport
ation services should not be underestimated, Likewise, such auxiliary 
services are essential in meeting emergency situations such as were en
countered at the outbreak of hostilities in Korea. While the contract 
provides in Article XXIX: 

n2. It is the intention under this contract in order to effect eco
nomies in the work specified, where practical and feasible in the 
judgment of the AECM contract, to utilize military aircraft, ships, 
boats, and vehicles of the Armed Forces. If, in the opinion of 
AECM contractor, such utilization is impractical or not feasible, 
they will initiate procurement of transportation or negotiate 
therefor through such other sources as may exist." 

approval was not granted on contractor requests to permit utilization of 
other sources of transportation support. It is appreciated that this 
problem has many ramifications. On the other hand, it is recommended that 
the possibility of establishing at least one auxiliary source of surface 
and air transportation support should be explored. 

LIAISON 

In the planning, construction, and operation of an installation such 
as the Eniwetok Proving Ground, the requirement for close liaison between 
all participants is clear, Frequent periodic meetings of senior AEC and 
AECM contractor staff personnel for the purpose of frankly discussing cur
rent problems and plans are essential to good working relationships and 
efficient performance. Furthermore the presence at the location of design 
work and at the Jobsite, of senior, scientific personnel during design 
and construction of scientific stations, coupled with complete knowledge 
on the pa.rt of such persons of the requirements, is important in expediting 
construction in accordance with the needs of particular experiments. 
Such liaison was provided in connection with the construction of a few 
of the more complicated scientific stations and provided the precedent 
upon which the recommendation is made that direct, on-site liaison with 
scientific personnel, subject to the supervision of senior AEC represent
atives, should be effected. 

SUPPORT ACTIVITIES 

Many factors contribute to the efficiency of performance of assigned 
tasks by Jobsite personnel, Adequate intra-atoll surface and air 
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transportation 's essential in maintaining a close-knit, well-scheduled 
construction operation. In addition, the rates of pay offered, extra 
benefits introduced as incentives, food and lodging at the Jobsite, re
creational facilities provided, all contribute to the calibre of person
nel induced to undertake reasonably long term employment at this isolated 
site. It will be noted that the wages provided under approved schedules 
were somewhat less than the existing wage scale in the Los Angeles area. 
A bonus incentive for completion of contracts made up part of the wage 
differential and served also to reduce the turnover of cleared personnel. 
A further part was made up by the provision of realistic support of con
struction activities in the form of good food, adequate housing, and the 
provision of a well rounded recreational program. Labor turnover statis
tics indicate a lower than normal turnover rate experience in the more 
than two years of Holmes & Narver stewardship. This experience is sub
mitted as the basis of the recommendation that the support services pro
vided during the construction phase of future programs at the Proving 
Ground should not be less than the support provided in the past. 
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CHAPTER 1.1 

PUP~CSES OF THE C0NrRACT 

At the time of Operation Sand.stone in the spring of 1948, a decision 
was reached by the Atomic Energy Commission that full-scale test activi
ties would be a. definite part of the future program of the Los Alamos 
Scientific Laboratory, It was decided, too, that if a proving ground was 
to become a regui13.r :i.djunct of the laboratory it would be necessary to 
develop semi-permanent facilities for use in these tests. An additional 
decision was made that a single engineering firm would be eng~ed to ca:rry 
out the entire engineering and construction program for these facilities. 

In accordance with these decisions and after investigations of sever
al possible sites, Eniwetok Atoll was selected by the AEC as the site for 
the new semi-permanent proving ground. Eniwetok Atoll had first been used 
as an atomic weapon proving ground in tests carried out by Task Force 
Seven during Operation Sandstone. In that operation, four of the islands 
of the Atoll - Runit, Aomon, Biijiri, and Engebi - were used as sites, but 
the operations had been mainly ship-based and did not require the con
struction of extensive permanent or semi-permanent facilities. Upon com
pletion of the operation, only a small military garrison remained on the 
Atoll to provide security ~ainst unauthorized intruders. 

It was on the basis of these decisions that preliminary conversations 
were held between representatives of the U. S. Atomic Energy Commission 
and Holmes & Narver at Los Alamos early in S<:!ptember 1948. 

The discussions at these meetings were initially directed toward the 
establishment of Holmes & Narver's background and experience in overseas 
areas, particularly in the Pacific area; in deaJ.ing with scientific person
nel; and in designing and developing technical installations of various 
types. Additional inquiry was made into the capabilities of the firm with 
respect to ma5ter planning, site planning, and design and development work 
in the relevant engineering fields. Experience of the firm in construction 
and management problems was also d.iscussedo 

After these matters had been treated, discussion was turned towards 
the planning of the work to be undertaken and the general purposes of the 
proposed engineering and construction. These were summarized in a pro
spectusl which was given to Holmes & Na:rver representatives during these 
initial meetings, This prospectus stated, in part~ 

"The generaJ. philosophy of the engineering and construction 
program for the forthcoming tests will be for J-Division to en
gage one engineering firm to carry out the entire engineering 
and construction program. The first phase of this program will 
consist in ascertaining the approximate requirements by confer
ences with J-Division, and then making an engineering study or 

lLAB-J-491, September 8, 1948. 
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.;,.n;9.ir:." "t"b.e :9.qui:eme:Jlta o This £";Udy Yill inwlve visiting 
~".::.:: .::i..- '~..:.. :,:;;;.1. -::x~-cl:lg t13.e v~u"i;:,u~ pc~si'tili ties of sccomplish-
i:n.g ,.~.,, :;:::-:.= ":.r.i::·i~~o (31.::lc:e !o~l!" i':;eel tJWrs, 250 feet hi~, 
rill ':-s ::""sq1.1.i.:·~d !~::.,y t,he tsa~.!i\ .. .!.t !.£ expe~ted that design draw
ing-;: 9.!l:i p::"·~ :~.r:·~men~ :,!' .=,t~~: and c::5ctrii:a.l ~ mechanical com
pe:ne~~-~ :: :·: · ~~ f""'!'~~!:llel -e2.;;Y9.tor 9.!ld :n~n heist can be ac-
~~ . .,,,,..,.,,. _ ... ,i ·~·r ·¥ ·r..r'•r "'-~-i-.., ·1 A ""'~c,.,+ ~1"~~.,.riTla the enginee...-4 ..... 
_,,..,...,,t"_,"""~"'°""~· -~ ·4,_.,__, -~;i ....... ~ 'J.,..t'J,~·-o ,,a,-;;;~ - ..i l_.<,JJ'f,..-, ~ ·~ 

"-u.iy ~i ~:-..-c,.i.!ll~ n:cm.e!ld.a-<;1ons !:= the :onstruction will 
·.t~:.·:-7 :,J:::n.i-::.- .. ~d :.: ·-"~B!-,r!~:cn. '9£.i d.eci2ionmade regarding the 
"···.~--~~·:.,.~-o :': '..,;::. '.:::I=<::i +;>:~:: +:t.3 '":~n::~r::.::l.S report contain
~~ :ts :':::::IJ:rk:..1-=.:.:.:::.5. -:;"i..". t·~ s·it'll.it-<:~d tc. S~Division a:pproxi
!D.5.•;-:o~y :,,:i.~ :7tc:i.:,n '1.£-;~r ~he ·J"l.si--;, t..:: ~,.,he Atoll. 

'"Tu-:: '3~·::cr.i pM.~e w:f the M:Dgi.Mi~r-ing progr'9Jll will involve 
lllSk:!.:ig i::-r;:s.il~i ie::,:.gn itraw1!lgs of the installations, procuring 
'!lla".;::~is-2.a, 3.Ui icing the const!"'.ict.!.on wrk. The engineering 
f1.:m '\or!.:..:. ·~~ sxpe~-te-i to be re3poru;.!.bl-e for performing all the 
~~::.=:':.:::"~.:::-;;1:.=. 3p-:cii:i.ed. in +Jlie =~ntrsc~. I.n the event they sub-· 
:;:}:'.':::c,,:;:, ~,:me ~r ~ ot the work, -:hey Y.111 be expected to be 
:s-1-p.r.:.=c:l':l ~::: th= vork; -:hat i,ei 1 they turn over to J-Division 
a :·:..:i!.-?t.:-.f .):°b '.~:..~1: :nech3.Uica.l and. elsc+:ictl machinery in work
i.:..s -:::t..d.itl.O:t..o 

''~e thl:-d pM.ae of the e?:g:!.:l.eeriDg program involves par
t!.:::!.p:~-tb!:i. :f the e!l.gine:eriD.g firm du.ring the tests, to the ex
t-ent :~=.: <:.!ley v!.ll .f"..irni13h techD!cian.s requi:ed ror operating 
ii<:.='e;l~~:~:::.:ri:: pl<.u:::~, air ::0-r:.di-<;:io:n!ng 'Jllits, water distil
i9.'::i.::::. ·.u:..!, ':s. l~e 9.Ild re!'!"iger'9.t.ion machin.ery, and cmmmn1 = 

::~:!:~ ~~·~!~me:7:~., ,, 

In '::r.i2 p;.,5p<:'~-:us, :ri~ia were also e~tablished for the following 
features c:: .;;::n.=; ":,.:·:l::-<;;:!.)n.~ 

3 , Heu.£!.~ 

that h.s:..:is ::r :::n 
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f''S..= ::.:. ".ie~ :t..: :.e-i 5.1: :7e-. :!. : -was understood 
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various exper·iments to be carried out at the Proving Ground wuld be 
supplied '3.S ':he experimen~9.l programs becB.Ille .firm. In other words, it 
•ras adrnovledg:;d ~hat -i:.he ~~ ':9.'.:llishment of the ProYing Ground as s. semi
permanent installation required that base facilities be constructed in
itially, 3.Ild that thereafter the scientific structures would be designed 
and built as integral parts of the scientifi(; phase o.f the program be
cause the characteristics of such structures would be intimately related 
to the experimental procedure established. The towers, on the other 
hand, were 9-eemed to be the type of facility which could be designed and 
fabri·:3.'tcd at an early stage of the work because their characteristics 
would n0t ~holly depend on the detailed measurement prograJJL ultimately 
decided upon. 

It should be noted at this point that the employment of Eniwetok 
A~oll as a site for f'uture operations depended, of necessity, upon the 
radiological decontamination of the islands used for Operation Sandstone 
and upon considerations of logistic support raised by the remoteness of 
the site, Thus, in the light of these factors, the phases of work to be 
undertaken vere limited until all of the relevant f'undamental problems 
of this type could be resolved. 

It was therefore decided that, while the philosopby of the under
takiDg was as documented in LAB-J-491, quoted above, the work immediately 
to be undertaken would be the following: 

1. To conduct a prel1m1na.ry reconnaissance and study of the Eni
wetok site to determine information necessary to formulate a 
construction program. 

2. To recommend suitable types of permanent and temporary con
struction. 

3. To prepare reports coveriDg master planning, site planning, 
utilities, and structures, together with a definitive con
struction program, time schedule therefor, and a cost estimate 
thereof. 

As a result of these discussions, a Letter-of-Intent covering this 
phase of the work and formally authorizing Holmes & Narver to proceed 
was prepared at the close of' the meetings. The Letter-of-Intent, which 
vas issued on September 16, 1948, carried the number AT-(29-1)-507 which 
was ultimately given to the Definitive Contract covering Architect, Engi
neering, Construction, Maintenance, and Management services for and at 
the Eniwetok Proving Gro1md. A copy of the Letter-of-Intent is repro
duced at the end of this volume (Exhibit A). 
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CHAPTER 102 

The developmen~ of the Proving GroWld within the objectives out
lined in Ch3.pter L l was to be carried out under the ~uspices of the 
Atomic Energy Commigsion through its Santa Fe Operations Office head
quartered at Los Alamos, Nev Mexicoo The Division Le.ader of J-Division 
(Full-Scale Weapons Tests) of the Los Alamos Scientific Laboratory was 
respo~i~le for the technical direction of sctivities at the Proving 
Ground, \.3ee SF Bulle-+;in 122 reprcd.u.:ed in Figi.ll'e 1.2=1.) These offices 
thus repreaented, 3.t <;he ou"t.set, the agencies of pr,imary interesto 

At the time of the September meetings of the representatives of the 
Santa Fe Oper<J.tions Of.f'ice, the Los A.13DIOs Scientific Laboratory, and 
Holmes & NarYer, only a relatively few groups outside of the Atomic Ener
gy Commission were definite~y sched'J.led to participate in the experiments 
planned f ::ir 1951 1md.er :;he ::ontrol .9.lld. ilrecti ::;n ::if the Los Alamos Scien
tific Laber g,tcry o These -.rer-= the Naval Research Laboratory, Naval Ordnance 
Laboratory, BalliBti:s Res~arch Laboratory, Edger-:nn, Germeshausen & 
Greir, Inc, , 9.D.d the National Bureau of Stg,nd.ard.s o In ad.di tion, military 
pF.U'ticipation was considered likely; however, it3 extent was not firm be
yond the kn.cvledge that E.11 "tary support w'J.ld t,~ necessary at least for 
security, in~er-i3lsnd liaison plane tra.nspcrta~ion, and drone 9.ircraft 
operation. 

A9' the p:9.ffi'.l!.r.:g fer the- l951 :ip..=:.r:;.'..;.::i. mc·;ed f·?~d, the extent of 
the ,;;cient:.fi:; pr:igr'll!l :..ncrea.sed .s:ibs"3w~.:..9..lly o The approval of Program 
2 (Bio-Medical Progr3.Dl, requiring the ~ctiYstion of Japtan island as a 
-:amp, labon.tory, s.nd s.nim.a.l colony) ~ fcllc~d in due course by the 
s.pprcval cf Frog:rs.ms 5 through 8, expd.D.ding +Jle li.st of participating 
grcups tc in::lude a number of 3.gencies cf the Department of Def'enseo The 
ultim.s.te fu.i.l '7.Xtent cf the m.ilita.ry .scient:.f'i:: progr9IDS involTed still 
04.;her Depg,.rtmen.+: 0f Defense agencies and ~cups 9.S well, but this par
tic!p9.t:icn did ~..:; t require ~he lll.9.jcr e:f'fcrts 9.Ssoci.ated. vi th Programs 
2 '3Jld 3' 

The final rounding-out of the list of p.eiticipants in the scientific 
progr'l!n :,ccu.rred concur:r·en.tly with chsng~s in the .::mphasis in the pro
gram of the L.!\SL at the end of 1949, vhen the plans for the tests to be 
carried out in 1951 were modified in order that <iata pertinent to ther
monucl~ar research ~ould be obtained. Th.is ch.wge required an extensive 
!'evision of many aspects .:if the cpera~icno the ccns"truction of a nev 
tower of somewhat different design !rom :hose aL.rea.dy procured; the 
installation of more t.han 170,000 feet of special rigid coaxial cable; 
s.nd a ~ 11betaz:tially increased amount r:f ~·1pport ".lurir:g scientific oper-
atior_s As 9. :-e::ul ~ of' this ehsnge. a S"'GO!".d ~r.:,up from the Naval Re-
sel3.:!"ch :.abcr;i_tcry 3.Ild a grcup .from +:he Uni ve-r:::.i t:y .-;,f California Radiation 
Labcr!3.~ory va: ~ ':l.dd<?"d to th<:: li.s't cf p'3-".' .... :!..::ipar., ... 3, 

In :3.11, appr0x1m.a<;<;ly 78 d!.f~.~re:r.:t .ZI'.)U.p.s p3.:ticipated in the scien
tific prcg.:'9Jll -,,r.d 'fE;r~ ccucP.,!!:.tdJ '::l:..rs 1;~,J::. '::h": cffic~s cf the AEC and the 
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FOR OFFICIAL USE ONLY 
ATOMIC ENERGY COMMISSION 

Santa Fe Jperations Office 

BULLE~IN 
SF-122 

ORGANIZATION AND MANAGEMENT 
Delegations of Authority 

Administration of Contract No, AT(29=1)-507, Holmes & Narver. Engineers 

FGR: Santa Fe Operations Office: 
Staff Divisions and Branches 
Chief, Los Angeles Procurement Office 
All Field Managers 

Director, Los Alamos Scientific Laboratory 
Holmes & Narver, Engineers 

1. The subject CPFF contract with Holmes & Narver, Engineers, Los Angeles, 
California, provides for Architect-Engineer-Construction-Management services 
in connection with work the Atomic Energy Commission is performing at the 
AEC Proving Grounds at Eniwetok Atoll, Marshall Islands, Because the con
tractor 1s engineering and administrative offices are in Los Angeles and 
the site of the work itself at Eniwetok, it automatically becomes difficult 
to administer the contract and supervise operations thereunder. Conflict
ing instructions are rectified slowly at best and may lead to delays in 
construction. Long distance telephone tolls 'lllA7 become excessive as a 
result, and no single person or group knows the complete story of what is 
going on under the contract. Stringent budget lim.itationa and procedures 
make necessary a correspondingly close surveillance of the contractor's 
over-all operations, particularly since the contract is the CPFF type, 
As a consequence, this Bulletin delineates definite responsibilities for 
administration and supervision of the contract, as outlined below, 

a, Technical Construction and Operational Supervision: By letter 
dated November 5, 1948, from the Manager, SFO, to the Director, 
Los Alamos Scientific Laboratory, and the Director's reply dated 
November 26, 1948, it was agreed that Dr. Alvin C, Graves, Di'Vision 
Leader, J-Division would represent the AEC in all matters pertaining 
to technical, construction, and operational matters at the proving 
ground, It was further agreed that an AEC-employed assistar.t to 
Dr. Graves would be assigned, In accordance with this agreement Mt-, 
P. 'Ii. Spain, Assistant to the Director, Office of Engineering and 
Construction, SFO, is hereby designated as assistant to Dr. Graves, 
to assist in any way possible in engineering, construction, and 
administrative matters, and to place at the disposal of Dr. Graves 
and his staff the AEC facilities available through the SFO, 

b. Correspondence and Records: All incoming correspondence pertain
ing to the contract, regardless of the addressee, will be routed to 
Mt-, Spain, Office of Engineering and Construction, SFO, who will, in 
turn, forward the correspondence to the division or.person appropriate 
for necessary action. Outgoing correspondence, regardless of signature, 

Issuance Date: September 15, 1949 Page 1 
FOR OFFICIAL L'SE ONLY 

FIGURE Ll-1 Bulletin SF-122 
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(Paragraph 1-b, continued) 

llill be routed through Mr. Spain before dispatching. It vill be his 
responsibility to see that informational or action matters are brought 
to the attention of parties concerned, and to resolve and eliminate 
e.ny conflicting instructions to the contractor. In order to eliminate 
delays in routing to and from J-Division, J-Division will establish a 
messenger service at such intervals deemed necessary betveen the Office 
of Engineering and Construction and J-Division. All correspondence 
records shall be maintained by J-Division except original contract docu
ments and related papers vhich will continue to be maintained in the 
Contracts Division, SFO. J-Division will maintain the records in such 
order that they may be returned to SFO records in toto upon termination 
of the contract. 

c. frocµrement and fropert:r: "Within the above delegation to Mr. Spain 
the scanning of the contractor's procurement program for equipment, 
materials, and supplies is assigned to Mr. Harry s. Allen, J-Division, 
Los Ala.mos Scientific Laboratory, as is the case of other J-Division 
contractors. It vill be Mr. Allen's responsibility to keep abreast of 
the contractor's procurement program in order to be certain on behalf 
of the AEC that the program is the reasonable minimum necessary to 
prosecute the vork. Requests of this contractor for procurement 
assistance or for Government-o\lned equipment or materials will be 
channeled through Mr, Allen to the Supply Division, SFO, and in 
addition, he will maintain all property records as required by the AEC. 

d. Fisgal Matters: J-Division is charged vith the responsibility of 
budgeting for the proving grounde program and will .t'urnish such inf or
ma tion and assistance as may be required to the Budget Division, SFO. 
Contract auditing and cost accounting vill continue to be the responsi
bility of the finance Division, SFO. 

e. Personne1. Segµrit;y. Safet:r. and Legal Meters: The Personnel and 
Organization, Security, Safety and Fire Protection, and Legal Divisions 
vill furnish such action, assistance, and advice as !Il/1y be requested by 
J-Division or the Office of Engineering and Construction on those matters 
relating to these respective fields. 

2, A spirit of mutual cooperation and assistance is enjoined upon all 
parties concerned and vill be of inestimable value in the successful 
prosecution of the contract, particularly because of the out-of-the
ordinary administrative procedure, distances involved, and the urgency of 
the program. 

J. This Bulletin is effective as of September 1, 1949. Bulletin SF-41 is 
being amended to include designation of Mr. Spain as Contract Representative 
for the Holmes & Narver contract. 

Carroll L. fyler 
Manager 

Issuance Date: September 15, 1949 
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Scientific Director~ with the various services performed by H & N 
forces at the Proving ~round. at Honolulu, and on the West Coast of 
the United Stateso Among the principal agencies involved were the 
folloving: 

Program 1 9 A.EC Los Alamos Scientific Laboratory Experiments 

Armed Forces Special Weapons Project 
Ballistics Research Laboratory (Army) 
Edgerton, Gemeshausen, & Grier, Inc. 
National Bureau of Standards 
Naval Ordnance Laboratory 
Naval Research Laboratory - H 
Naval Research Laboratory - K 
Sandia Corporation 
University of California Los Alamos Scientific Laboratory 
University of California Radiation Laboratory 

Program 2 0 Bi0=Medical Exoeriment~ 

Air Materiel Command (Air Force) 
Bureau of }:edicine (Navy) 
California Institute of Technology 
Naval Medical Research Institute 
Naval Radiological Defense Laboratory 
Oak Ridge National Laboratory 

Program 30 Military Structures Experiments 

Air Materiel Command (Air Force) 
Armed Forces Special Weapons Project 
Bureau of Yards & Docks (Navy) 
Office of the Chief of Engineers (Army) 
Sandia Corporation 

Program 4 0 Cloud Physics Exoeriments 

Armed Forces Cloud Research Laboratory 

Program 5a Badiologica1 Detection Deyice Experiments 

Air Materiel Command (Air Force) 
Bureau of Aeronautics (Navy) 
Naval Radiological Defense Laboratory 
Office of Chief Signal Officer (Army) 
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Ballisti-::s nese0i.12h Laboratory (A.rmy) 
Bureau cf Aeronau:ie:s (r~avy) 
Che!lll:al '.\arfare S6rv::.ce (Army) . 
Naval ~ad1::l:Jgv::al Defense LaboratorJ 
Gffii:e -:f ~art_ermaster General (Army) 

AFOAT 

Program S.._ Blast .Sti.tlj.es on Aircr&ft 

Air Materiel Command (Afr Force) 



PRELIMINARY PHASE 



CHAPTER 2,1 

THE RESONNAISSANCE SURVEY 

Shortly after the issuance of the Letter-of-Intent on September 16, 
1948, plans were made for the departure of a group to conduct the pre
liminary reconnaissance of the site. The departure date was soon es
tablished 9.S October 1, 1948, with an itinerary including, in addition 
to En1.wet0k Atoll, conferences at Headquarters, Commander-in-Chief, Pa
cifiG Flee~; a~ Headquarters, 14th Naval District; and at the Naval Oper
ating Base, Kwajalein. Arrangements and clearances for the trip were 
made through the Navy, and travel was accomplished by military air trans
port under Department of the Navy orders. 

The H & N personnel in the reconnaissance group were five "Q"-cleared 
engineers whose backgrounds, experience, and fields of specialization were 
particularly relevant to the undertaking. Three of the five had been 
cor ..... "?e: ::.-::i i.ri th ~he e.xtensi ve master planning, site planning, and design 
engineering projec~ just completed by Holmes & Narver at Okinawa. Three 
representatives of the Los Alamos Scientific Laboratory, including the 
engineering liaison representative of J-Division, completed the group. 

The party arrived at Eniwetok on October 4 (local time). Upon ar
rival, conf'erences were held with staff officers of the military garri
son on Eniwetok in order to brief them on the objectives of the survey 
group and in order to arrange for further meetings during which required 
inf'ormation could be elicited. Arrangementa were made at this time for 
transportation by air and by small boat to the various islands of the 
Atoll. 

In view of the original thinking that all activities would be cen
tered on Eniwetok Island (see, for example, Paragraph I (B) LAB-J-491), 
and that this site would serve as the location of the .AF/:, headquarters 
building and main camp site, a detailed study of existillg facilities and 
develoI'~"':nt potentials of this island was scheduled as the first order 
of business. A map showing existing structures and their condition vas 
developed, and deta:!.ls concerning the various structures were observed 
and noted for later reference. Inventory was taken of materials and 
equipment in various warehouses and an attempt made to determine the 
property rights in them. The mode of living of the garrison and its 
manpower potential f'or supporting construction personnel, f'or providing 
inter-island transportation, and for supplying communication and other 
services, were determined in meetings vith garrison personnel. 

In order to acquaint the members of the reconnaissance teaJD. with the 
over-all picture of :he Proving Ground and the inter-relationship of the 
various land masses in the Atoll, a sweep of the Atoll by air and surface 
craft was carried out. This vas done during the early stages in order 
that the later investigation o! each of the islands would be carried out 
on the basis of the rel9.tionship between each particular island and the 
other islands, 'I'h:!..s was considered necessary in determining the most 
economical ~·-·::.::::t~1cti0n plan ~d the maximum utilHy of the master plan 
invol~do 
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7::~umino'.lc r:r:<:e3 ~:!'~ t3ken 'by a.l..l memb-:irs of the party on subjects 
of general i:!l":::=.!:~3-: '"''"':' · ;.!:': ';.) +Jie objecti"ffl3 of the reconnaissance and 
in the f!.:::ld=: of sp~:.:.S.:..~y !''='pref!ented by the several members. Condition 
of e.q.uipment ~d ~-o;.:"'i~':Ll!'"."s, m.3int..e.n3llce problems, and environmental ef
fects on all item= <;~ ~OI:.2~ruction were ill ma~ters which received tull 
treatment, Th~ 1tl-:i::nat.e i5::i.:1on +_.o use aluminum 9.3 structural material 
and dding had i-:~ scu:::e !.n detailed notes on the corrosion effects on 
var!ou.:. ma.tar:.~:;; 9.t ~he s:;:rs.p -3.irpl:ane dump on Eniwetok island. 

Folbvi::..g tne .::ubnant!a.l :::ompletion cf the de~ailed investigation 
of Eniwe:tck Ish.n.d, a detailed investigation was ma.de of the islands used 
for oper9.ti:L..~ pu...-po3es durlng the Sandstone tests; Eilgebi, .Aomon-Biijiri, 
Runit, Aniy9.:EUlL.l.l_, Pa:"ry, and the Coral Head, Existing structures were 
examined, The ,:;-:i~di :,:. en 0! the various islands, including the radio-
acti rt ty lev~l. ~u.n~ of debris, c:onditi.Jn of stabiliz.i:ng media employed 
during Oper9.t!cr. SB.llds-:.cnej location of potential aggregate quarries, 
existence of .insect li!'e, 5.Ild many other related subjects were covered. 
Soundings; were t~en betveen and adjacent to the various islands in order 
to ·develop the necessuy information for C!.useways. Currents within the 
lagoon we.r'e ~t.:.Yea~ig:i.i;.!d.. for the purpose of determining f'urther ca.use-
va.y inf'ormati:in, :'.'"':.t-<::;.ue pier· locations, and l~cations of sanitary sever 
outfalls o Su:·,~y meinumen.ta f!""111 the BOWDITCH and JTF-7 surveys were re-
covered t~ ~he ex-<:.en.t !li.e:.::esBa.ry to determ!Jie the task faced in later 
surveys, 

One ~f the :r.;:;,:r~ :!.mport.9.Ilt cbjective~ of the reconnaissance team was 
the examina:::L:in :,f '.3i t.i:s for a fo".l.rth experiment island; therefore a 
consider'3.ble amoun-+: of data ~ developed en Bogombogo and :Bogallua as 
potentia.l "zero" p.c!:..ts, Wind directic::.a wre atudied, soundings were 
ma.d.eJ c:urren:~ ~=-e: ie::a.;.:min.ed, info!'111ation was obtained on the perma
nence ~:f :;he s: =i.r.'.i 3.p!.: 9.BE>C.::19."':ed vi th Bcga.llua, 9.Ild other physical 
:measurement~ v:r e .r e.::or 1ed o Ali>o, potential ai tes for temporary camps 
wre e:x:a.m.!.ned, ~ b 9.llJ =:1'.f'ficient d.a~a. ~re 3.ccumulated to warrant 
a decisiono 

• Whi:s these deta!.led s~ud.1e$ of the operational islands were being 
carried on, ~ea~e were made of installed underwater cables used for con
trol and signal purposes during Operation Sand.stone. These tests in
volved locating :3Jld cleaning terminals at +,,lie various operational sites 
end checking conductivi~y snd insulation :r-esistan.ce. Further tests were 
carried out on surplus cable in storage a:t P3Xry Island. After determi
nation cf '::he UBe.bility of this cable, a:r~ements were made to move it 
tc c~7ered s~cr9.ge. 

Having ccm.J:le-+:ed +.he .s~udy of the po~ential of the various sites and 
the ccnd.ition c.f the fllcilities exi.a~!ng on each of -them, the party de
pa.r~<=-d from Er~~~ :k fl.tell on O.:tot~r 1'7) 1948, fer :further conferences 
at "the N:;.Yll.l Ope-re:':ing Ee.3e 1 KV9.jalein. At this inatallation, meetings 
wi~h stE!.ff :ffi:er~ were productive of' ccnaiderable information 0n lo
gisti=s problems; 0n enyironmental effec~s, vith particular emphasis on 
corrosicn, or. c:ri ':e-Yi"l !~r b'l.Se :'e.cili"';ies of' e.z:. advsnce base type; and 
c::::i. many c "':her r"'le.<;ed subjects. Dep.a.r~e from Kwajalein took place on 
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October 17. wd "':he :: •:+.y D.rrived s.t Honolulu on the follow:rng day, Here, 
further 'lle::t:.c..g.s .,er~ neli with officers of '.::in:pac 5ta.ff, Fourteenth 
Navsl Di~ r_ri ~ - P·J"l:: i-.'c!k.S ')ffi:e 1 and Usa.:pg,~, Details of the oper
ation of v~ c...'::ti..s. uni::s ·)f installed equipment employed during Operation 
Sa.ndiltone we!'e di.::.::l.= .=~1, and the recommendations of the various officers 
responsible for pha.s~s of the Sandstone support vere noted. Other dis
cussions of ~ p~elimi~>i.ry nature dealt with the establishment of oper
ating and logisti: procedures. These discussions produced~ important 
pieces of information for the planning of the proposed project. Details 
of the amount ·:.f support that could be ~.x:pected were made known to the 
reconnai3s m.:e· group, md suggestions on the ch'3.Illlels to be followed in 
arriving '3.~ fJ,grecments to meet such requirements -..rere noted. 

The par+.y rel;urned to the United States on October :22 and immedi
ately began the t:i.sk of collating the dat.:i. accumulated. The development 
of the master pl.3.Ils for the Proving Ground, for the program of construction, 
and for operati'.)ns during test periods followed rapidly. Meetings were 
held during Novemb~r :and Decemb~r with AEC a.nd J~Division personnel in 
order to obtain ~h.;:, fc!mul-3.tion of the nei:essary broad policies and de
tailed criteria, Th~ fin3.l draft of the Reconnaissance Report was com• 
pleted late in Di:,c-:'!!1:.".:.r 19:+s, 13,,,'1.d issued on -l9.Iluary 7, 1949. 
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CHAPTER 2.2 

~ESCRIPTION OF SI~ 

Although the en'";ire Reconnaissance Report of January 7, 1949, is 
pr::sen-:ed. in .Appendix A ·Cf t~hi.s report !1B a nece9s.ary part of the docu
mentation of engineering, c:on.struction, and ')perations at the Proving 
Ground.,. the iescription cf the site as it was at the time of the re
connais2a..'1.ce meri !;s: .s'.l!!lll18I'izs.tion s.t this point as an orientation for 
the d.iscussicns of specific problems and activities" 

NAruRAL CONDITIONS 

Eniwetok At~ll i.s a typical ~oral atoll, located at the northwestern 
ex+..remi ty cf' th-:: Marshall Isl3.Ilds .9.Ild. f'orming a roughly circular chain 
of islands 22 ns'.l-+.:i::al miles in diameter. It is situated about 4500 
nautical mile~ f~om Los Angeles, with Honolulu at approximately the half
way point bet~en :he twi:. 

The isl.';l.O.d.s ~c;ng :;he: ;.i"Ssterly side of the Atoll were found to be 
lov in elev9.t"!..on a.nd usually submerged at high tide. The easterly half' 
consisted of a number of emerged islands of V3l"ying sizes, covered with 
coral sand, snd 9.ppr~achable at all tides. The entire Atoll perimeter 
is a shelf~like cor9.l !"eef do.+;ted with projecting irregular masses of 
hard coral 'U"OU...'ld ma. between the i.sland.s. On the ocean side and on much 
of the lagoon side, <-:h!s :Shelf' dipped ab:r'l.iptly into deep water; however, 
in a few places ~n ~he lsgoon side, 3"3.!ld.y be3.Ches formed a transition 
into the deep'='r V9.4;er, On the oce3.ll side1 a line of breakers marks the 
edge ')f 1=h-e 3helf, .3evers.l hundred feet o'lt from the shores. It was 
learned that: there !j,I~ <::w ns.vigable entr<J.D.ces to the 1B€;oon, one of 
which :!..s 3•_..::..J:;1.'b:e :'Gr most deep '113.~er vessels. With the exception of a 
f"':v -:<r<il ~hJ~E, .. ,he 19goon is navigable !'Jir ill ordinary purposes. 

Ccccnu~ p9..1Jn trees 9.lld varying degrees Qf underbrush covered most 
of the· !e.'l.'3.0d3 J 3l ~ho'.lgh sc:me of ";h:e i~.lar..ds had been entirely denuded 
of vegetation during the V9.I" or during Opergtion Sand.stone. 

The ·.reather YaS found to be typically t...-?piceJ., very humid and fairly 
uni:f'on:o. i.e. temper9.tun~, a.ver3ging around 80~. Because +..he Atoll lies in 
a tradewind are"!., there are frequent rains in period!c squalls, rather 
than sny regular rainy season. 

Flies and small night~flying inaec+~ -vere found to be numerous 
throughout the Atoll, and control of flieg was a continuous heeJ.th pro
blem. On Parry, Runit; Aom.on, and Engebi, insect life was especially 
prcf'u.=e o 

HOUSING F AC IL !TIES 

The ndl.!. +:,'!JZ'y g~:rison 0f ab0u+, 80 !!len on Eniwtok Island, occupied 
a fev of the !'<>mainir..g ~e!""'T!.ces.bl"!l 1>u.ild!:ngs on the island. Practically 
all of ~h~ sheet me":.:tl. buildings con3tr1:::.ed during World War II and 
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rehabilitated for Operation Sandstone were found to be rapidly deterio
rating, and Jnly a relatively small number was considered vortby ot re
h9.bili tationo Capacity of the garrison to expand its complement was 
•rery limited, not only in housing, but in repair facilities and vare
houaingo .duild.ings on Parry Island were found in a similar state of 
deterioration, and other islands had Tirtually no usable buildings, al
though on Ja.ptan and other islands some eppmmj tion storage hutments were 
intact, 

MARINE STRUCTUBES 

For most of the major islands, including all of the experiment is
lands and bases of supply, short stub piers had been constructed to per
m1 t the loading and unloadillg of craft of relatively shallov draft. These 
were in poor repair • At Parry, a small craf't marine railway was r.:md. in 
poor condition, the rails partially embedded. A sheet steel pile solid
fill causeway between Aomon and Biijiri Islanda was 1n good con.di tion, 
although it had been considerably attacked by corrosion. Lack of island 
approaches suf'ficient for oceangoing vessels 1.ndicated that off-loading 
of cargo by lighter would be necessary. 

PAVING AND AIRSTRlPS 

The area surrounding the zero tower on Engebi had been paved, but 
the broken and crushed condition ot this paving pointed to the necessity 
of a comprehensive study of di:tterent types of paving and their ability 
to withstand blast effects and beat. On Eniwetok Island, there were 
roadways ranging from dust-alleTiation type to light surtace partDg. 

There were airstrips in Tarying degrees of repair on six important 
islands. The main strip, which :f'arniahes connection with the outside 
world, was on Eniwetok Island. 'l".b.1s was 6400 feet long, with a coral 
surf'ace in smooth and sel"Ticeable condition. The one on Parry was rough, 
and nearly half its length was grassy. The Aniyaanii strip was 40 x 630 
feet, e.rt~.i:cg clear across the island. It bad a steel mat surface, but 
was not in favor with pilots who felt that it was too short. The Runit 
airst...-ip was located about 50 degrees otf wind, presumably to get the 
40 x 800 foot strip on the narrow island. It seemed to be rapidly de
teriorating. The Biijiri strip was found to be poorly surfaced and 
rather short; grading had been partially completed tor a parallel and 
somewhat longer strip. The airstrip on EDgebi had a coral surface satis
factory for oper!l.tions, but had poor drainage. 

COMMUNICATIONS 

A considerable amount of submarine e!l.ble existed between the oper
ational islands, ~ some cable was on hand 1.n open storage. Terminals 
of all cables were 1n serviceable cond.1 tion and, al though cable landings 
vere exposed to sea action and were considerably scoured, the cable sys
tem 3ppeared usable, subject to electrical tests. 
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TOWERS 

Four 75~foot 6"teel t.~rs were in existence, one each on the islands 
of Aniya.anii, Parry, and Eniwetok, and one in the lagoon. It was thought 
that with proper ma.inten..~ce they could serve through the contemplated 
ti::sts a.s photograph.i: tovers, 'The PB.?TY control tower used during the 
S9.nd..stone -::xp7r i.m7r::i:s va.s r~ ~usable. 

EXPERDfENT ISLAND EQUIPMENT 

Special. equipment in some of the co~=re~e buildings on experiment 
islands s:~tved the blast. Scientific instruments had been removed. 
Air conditioning unl'ts were partially dismantled, but, in many cases,, 
were capable cf' reha'bili tation. The experillent towers had largely disap
peared, with cnly o:::asional fragments of steel left on the concrete foun
dations. The tops of the foundations were badl.y shattered, either :from 
the blast itself or from possible security demolition. 

OTHER EQUIPMEBT 

Outworn '3.lld d.iEc'3.I"d~d e·quipment and machinery tram the precedillg 
operation and from war ~time 9.Ct.1 vi t.y at the Atoll were mu.ch in eTidence. 
On the sou~herly end of Runit a large number of lanMng boats in poor 
condition had been beached. Psrry Island appeared to be a Teritable 
graveyard for all kinds of rolling and stationary equipment, only e. small 
portion of which could be cl.~:d .. fied as salvage.able. 

SURVEYS 

SUrrey dat9. f!"om the JTF~7 ~uney preceding Operation Sandstone 
proved to be uud.ependable because of deformation. Large areas near the 
zero towers were apparently depressed considerably, in"f'!Llidating ~ 
benchmarks; and some ~::i3.!'.lgUlation stations were ruined. Bev surveys 
vould therefc~e be neces:.sary through the Atoll. 

RADIO.ACTIVITY 

The- reconnaissance party found some r9.dioactivity in eTidence on 
All isla.nds used in the Sand.stone Operation.. Work in conto1nated areas 
~ limited accordiDgly, by considerations of daily radiation tolerance 
d".:'-O"'S 9.Ild. normal precautions against personnel contamination. 

BLAST EFFECTS 

The devastating effects of the Operation Sandstone tests vere re
vealed in -+;he wreckage en 13.Ud near the experiment islands. OJ1 each of 
these i:'.lands vs.s found s:c:attered debris !'!-om eylier camps and experi
mental s~ructure.s .. Tb.is was especially true on Engebi, where the re
conna.iss3llce party found mangled corruga~d il'on !lDd. other structural 
p9X'ts from V9.rb'J.S 'le:::'V!::e structures, camp buildings, and abandoned 
equipment, ~e 9.rea w! thin a r3.diua of approx:im.a~el.y 1000 feet of the 
detonation poin~ 0n ~~ch experiment island was pr~~tically denuded. There 
were no ~e:d.3 grc·.r'-.ng i!l the3~ 9.:r'~as, Ill.though he~vy growths of weed.a were 
in evid~n=e el~~vhe:~ on +he !slandt!, 
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CORROSION 

One of the most important f'ind:lnge of the recoDDaissance group was 
the pronounced deterioration ot all quonset tn>e buUdings and quipment 
as the result ot climatic conditions. Busting ot terroW1 material exposed 
to tropical salt air and.sea sprq was to be expected, but at Eniwetok 
Atoll this action appeared to:be so excessive that the reasonably economi
cal procurement ot more cblrable building material for con.atruction purposes 
became a prime problem involTing prolonged study and discussion between 
the 'Various agencies concerned in the prospectin new tests. 
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CRAPTEB. 2,3 

RECONNAISSMIC3 RECOMMENDATIONS 

Twenty-eight basic recommendations were made 1D the BecoDDa111ance 
Report. It is notable that, ot theae twenty-eight rec:omendatiou, 
twenty-six were approved by the A7£ and were either tollOW9d completel7 
or varied in only minor detail. The two remaining recowmeDdationa re
lated •:;, .+:.he use of hot mix asphalt for roads and pand areas, and to the 
reorientation of the Saud.stone gamma buildings. In connection with the 
first of the~e 1 it might be noted that later research and teata at the 
A"".:c::. !:~'rr: :i.:""'1 substantial economies possible through the use ot bitumuls; 
on the subject of the gamma building•, the experimental procedures es
tablished tor the 1951 teats did not involve the utilization of these 
buildings as had been originally contemplated. 
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The basic recommend9:'::::.. jr...s contained in the report are u tollow: 

l. That the engineering design should be accompliahed 1D the Zone 
of the Interior to facilitate liaison with the Laboratory at 
L:3 Alamos and v1 th supply sources. 

2 • That immediate occupanc;y ot the site by llll&ll &d.ftDC• engiDeeriq 
and construction forces would be desirable 8lld ecoDOllical. 

3. That the period of time tor construction should be apre&d. to 
limits conaistent with sound planning and vith the then acheduled 
experiment target. dates. 

4. That Parry Island should be deTeloped tor a construction camp 
and later converted to head.quarters island tor the acientitic 
operations. 

5 . ~at Eniwetok Island should be reserTed tor UH Uld exploitation. 
by the military. 

6. That the exietillg garriaon facilities on Eniwtok ahould be re
habilitated and maintained. 

7. That camp• should be eetablished on each experiment island ex
cept .Aomon-BiiJ1r1, tor which the camp should be eatabliahed on 
Rojoa Island, and that a causevay :hou.11 be cc:>natructed between 
these islands • 

8. That the Island ot Bog&llua ahould be designated u the ai te ot 
a fourth experiment ialand, should a fourth experiment be desira
ble tor testing and research. 

9. That !. maximum use ehould be me.de cf Zone ot the Interior :t'ab
r .icat!on to reduce "on the site" labor to a minimum. 

10. That the uee o~ corrosive-resistant materials in the construction 
ot non-expendable items would be justified. 



iL Ths.t concrete, except concrete for gamma buildings, should be 
ma.ie !"'~om cortl sgg:oegate produced loc.9.1.ly. 

12. That triangula.r~typ-= g'iyed towers, 300 feet high, should be used 
for the zero towers. 

13 . That ex:..~ ting gamma. buildi.ngs should be reorientated for the new 
tower height by tilting. 

14. That sea water .should be distilled to provide for all potable uses 
3Jld for limited domestic service. 

15. That small plants throughout the Proving Ground.a should be used 
for generation of power. 

16, That permanent, protected enclosures should be provided for 
power ph.nts adjacent to timing buildings end living camps on 
experiment islands. 

17. That ~verhead distribution of electrical power should be used on 
Eniwetor. 'i.Ild Parry Islsn.d.s and in the living camps on or adjacent 
to the periment isl:ands. 

18. That a local system of' telephones, ba=ked up by a radi.o system, 
should be installed for inter-island communic,ation and that these 
systems of communications should be operated by civilian person
!lel. Th3.t depend'5nce should be placed upon the military for the 
necessary communication connecting link with locations outsiie 
of Eniwetok Atoll. 

19. That permanent horizontal and vertical control surveys should be 
established, 

20. That exiBting submarine control and signal cables should be re
t%";ed periodically during const:::uction. 

21. That hot-mix aaphaltic paving should be used for the areas sur
rounding zero towers and for airstrips. 

22. That asphaltic road-mix surfacing should be used for frequently 
traveled roads. 

23. That a.sphal tic road-mix surfacing .ahould be used for the stabi
lization of zero line and other areas for the purpose of reducing 
the amount of dust. 

24. That existing piers near the south end of Eniwetok, the north 
pier on Parry, and piers on Runit, Aomon, and Engebi Islands 
should be repai::-ed e.nd r-=const:::ucted. 

25. That ~ew piers ~hould be COil.Struc~ed near the north end of' Eni= 
ve-t:;0k, U"'V the tlrstr.ip en P'IU'ry, at Rcjoa, and at Bogallua if 
that is::!..3.Ild w:s.s to be used. 
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26, That new fUel storage and submarine receiving lines to deep 
water should be provided. 

27. That sheet aluminum alloy should be immediately allocated for 
building construction. 

28. That the entire program of planning, design, construction, oper
ation, and maintenance could best be accomplished under a single 
contractual agreement covering all phases of the program. 



CHAPTER 2,4 

RECONNAIS?ANCE REPORT COST ESTIMATES 

Th~ e~tima~~- c.~7~ present~d ~r. the Reconnaissance Report of 
hnu.ary 7, 1949, ver:: developed on ~he basis of the recommendations given 
ln Chapter 2,3. In preparing these estimates, due consideration was given 
to all of the factors which affect overseas construction in a remote lo
cation such as Eniwetok. Time consumed in travel, the cost of trans
portation of persowiel) mat;eris.ls. and supplies; equipment usage under 
the abnormal conditions existing at the Atoll - all these were taken into 
.:;.ccount. 

For the purposes of this Completion RP:pcrt, ~ sTudy has been made of 
:i.11 of the items of work contemplated in the esti!IlA.te presented in the 
:Reconnaissance Report as compared with the actual costE incurred during 
the course of the Project, The results cf this study are presented in 
t 0tb'. lated form in Table 2, 4-1. 

Although variations exist between predicted costs and those actually 
incurred on particular units of work involved, the similarity of the totals 
is significant when one remembers that costs were affected by a supervening 
war, by increases due to continually expar..ded and changing requirements, 
and by other factors. It should be noted that it was necessary to .:irrive 
at an adjusted total of the Reconnaissance Report estimate by deducting 
for government-furnished transportation .::i.nd eq111pment. in accordance with 
the formulas established during the course of the Project, (See Section 
3, "Contract History.") These deductions were necessary inasmuch as such 
ded'JC tions are reflected in the actual uni. t costs incurred Further-
mcre, the amount established in the Reconnaissance Report for the Bogallua 
site (which vas not activated beyond initial grading) was subtracted from 
the total given in that report, 
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Item 
No. 

1 Blade, Shape, & Stabilize Area 

2 Aspha.l t Paving 
Teat Areas 
Airstrip 
Roads 

3 Uuat Palliative 

4 Caw;e"'V Biijiri To Roja 

Shot & Photo Towers 
75-ft. 

JOO-ft. 

6 Buildi.ngs & Tents 
Bldgs. 
Tents 
Tent Slabs 

7 Refrigeration Plant & Accessories 

8 Water Facilitie~ 

q Severa 

10 Fuel Facilities 

11 Electrical Facilities 

12 Telephone System 
SUbmarine Cable 
Instruments 

13 Control & Signal System 

11< Radio Backup Sys tell 

15 Public .Address System 

1.6 Furniture 

17 Equipment 

18 Pier Construction 
Pontoon Type 
Mole Type 

19 Spec ia.l Shot Island Bldga. 

20 Phase I Field Work 

'roTAL 

TABLE 2.4-1. Cc»!PARISOll OF ES'I'IMA'l'KD AllD ACTUAL COSTS OF ITl!MS ORIGIIALLY COITllMPLATED Ill Rn:OllllAISSAll::E REPORT 

Recon. Rept. 
Direct Cost 

583,6oo 

1,657' 500 

Bo,400 

179,6oo 

201,300 

2,950,m 

225,9)0 

1, 312,000 

428,Boo 

502,400 

757,700 

l,o47 ,300 

302,20C 

33,20C 

5,500 

l09,6oo 

113,6oo 

418,ooo 

9'2, 500 

196,500 

ll,196,300 

Recon. Rept. 
Ind.irect 

Cost 

286,500 

813,700 

39,20C 

88,ooo 

96, 700 

1,448,800 

110,800 

644,100 

210,400 

246,600 

371,900 

514,100 

148,300 

16,200 

2,6oo 

53, 700 

55, 700 

205,100 

45,300 

96,400 

5,496,100 

Recon. Rept. 
Direct & In
Dir.,ct Coat 

870,100 

2,1q1,200 

119,6oo 

267 ,6oo 

300,000 

4,399,700 

336,700 

1,956,100 

639,200 

749,000 

1,129,600 

1,561,tigo 

450,500 

49,400 

8,100 

163,300 

169,300 

623,100 

137,800 

29'2, 700 

16,694,400 

Deduction Total Total 
For Gort.- Deduction Recon. Rept. Recon. Rept. 
Ji'urnisbed For Gort. - llet Cost !let Cost 
Transport- l'Urn1shed Including Without 

ation Equii:ment Bogallua Bogallua 

!lone 

262,900 

25,000 

7,000 

9,700 

285,000 

6,ooo 

36,900 

8,800 

22,900 

34,700 

31,700 

10,100 

500 

200 

1,300 

l,JOO 

12,i.<Jo 

23,100 

5,300 

784,600 

166,700 

249,400 

2,200 

19,000 

9,000 

84,800 

1,900 

28,400 

9,700 

32,000 

32,200 

lll,6oo 

26,500 

6oo 

100 

1,100 

1,100 

96, 700 

3,100 

15,200 

891,300 

703,400 676,500 

1,958,900 1,883,900 

9'2' 400 88' 900 

241,6oo 232,400 

281,300 270,500 

4,029,900 3,875,700 

328' Boo 316' 200 

1,890,800 1,818,400 

62<>,700 596,900 

694,100 667,500 

1,062,700 1,022,200 

1,418,100 1,363,800 

413,900 396,000 

i.8,300 

7,800 

l6o,900 

166,900 

511<,ooo 

llJ.,6oo 

272,200 

46,500 

7,500 

154, 700 

160,500 

.. ~,300 

107,300 

261,800 

15,018,JOO ll<,"3,500 

Unit 

Sq. Yd. 

Sq. Yd. 

Sq. Yd. 

Each 

Each 
Each 

Sq. rt. 
Sq. rt. 
Sq. rt. 

Cu • J't • Plant 

(Dlatllled) 
G.P.D. 

L. Ft. 

Bbl. Plant 

l.W 

L. Ft. 
D1atr1but1on 

roo-. 
L.B. 

L.S. 

L.S. 

L.S. 

L.B. 

Kach 
Bach 

L.S. 

Rec. Rept. 
Quantity 

6~1,700 

145,6oo 
16,900 

163,400 

163,400 

6 
3 

293,700 
389,000 
99,6oo 

11,050 

lll,000 

55,500 

17 ,000 

2,630 

579, 300 
290 

1 

1 

1 

1 

1 

5) 
i.) 

1 

Incurred 
Unit Cost 
June 30, 
1951 

l.o4 

1.22 
2.45 
2.45 

.o6 

31, 578.00 
290,244.00 

13.04 
2.49 

.50 

12.71 

7.29 

12.24 

10.72 

)10.61 

l.45 
934.90 

il21,010.oo 

Total 
Incurred Co, 
Applied to 
Recon. Rept 

Quantity 

645, 528 

177,600 
41,405 

400,330 

9,804 

215,66o 

189,470 
870, 731 

3,876,792 
256,~ 

49,800 

141,loB 

Bo9,170 

679,320 

182,122 

1, 342, 904 

839,203 
271,121 

l,26o, 750 

20,606 

966 

165,629 

162,038 

69'7 ,245 

427 ,010 

14,533,Jo6 
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CH.APTER 3.l 

CONTRACT NF.GOTIAT!ONS 

The basic philosophy underlying the formulation of the contract for 
the developnent of the Prov1Dg Ground indicated the desire of those charged 
with the development to eDgage a single firm to carry out the eDgineering, 
construction, and operations required. The logical preliminary to the 
formulation of a Definitive Contract required considerable study and analy
sis as well as the evolution of major policies. The first step was imple
mented by the Letter-of-Intent, dated September 16, 1948, which obligated 
$125,000 and authorized the reconnaissance of the Eniwetok Atoll site and 
the preparation of master plans, recommendations, and estimates for con
structiono In addition, the Letter-of-Intent provided, in effect, that, 
contingent upon agreement between the Atomic Energy Commission and Holmes 
& Narver, the latter would produce such designs, specifications, and 
material lists as would be required to facilitate the purchase of materi
als, supplies, equipment, and structures necessary for the construction 
program. 

Upon the completion of the first step, the reconnaissance, and upon 
the submission of the Reconnaissance Report, it was anticipated that it 
would be possible to define the extent of base facilities required and 
to execute a formal contract. However, after careful study of the data 
obtained on the reconnaissance/ and before the issuance ot the Reconnais
sance Report, it was recognized that the base facilities which would be 
recommended would be extensive and would require a substantial expenditure. 
Thia vas made known to AEC and J-Division personnel duriDg meetings in 
November 1948, and policy decisions were seen to be necessary before the 
contract negotiations were advanced. Such policy decisions were made, the 
scope of activities to be recommended in the Reconnaissance Report fixed, 
a.nd by late December of 1948, it was possible to discuss, with representa
tives of the AEC Office ot Construction and Engineering and J-Division, the 
details of the plan which would be presented and the general sched'1!e of 
eDgineering, construction, and operation activities to be proposed. 

As a result, a Memorandum of Understanding, substantially summarizing 
the negotiations to date vas executed on December 21, 1948. (A copy of 
this Memorandum of Understanding is reproduced as Exhibit B at the end of 
this volume. ) This agreement is significant in that it established the 
developmental nature of the undertaking, and the broad scope and varied 
nature of the work. In the Govermuent's interest, the agreement set a 
general time scnedule on major ph.8$es of the construction work to be 
performed, and established a Cost-Plua-F~ed-Fee Contract as the vehicle 
to provide f'unds far performance. The scope of work covered by the Memo
randum of .Agreement was to a great extent that which ultimately appeared 
in the Definitive Contract. It covered principally the design and con
struction of base facilities and operation of the facilities through the 

1AEC letter LAB-J-509, November 29, 1948. 
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test period scheduled for the spring of 1951. The dearth of in:f'ormation 
of the scientific structures is noteworthy in viev of the ultimate in
clusion of some eight hundred scientific stations, ranging in complexity 
from simple stake markers to complicated collimator-limonite-shield.ing
recorder station combinations. 

Thus, as of December 2l, 1948, a tentative agreement had been reached, 
subject to approval by the Atomic Energy Commission, Washington, D. C. 
The following adaptation from Schedule I of the Memorandum. of' Understanding 
indicates the planned scope of the work as of its issuance on December 2l, 
1948: 

DESIGN: OVER-ALL SCOPE 

1. Tower design and orientation. 

2. Utilities· 

a, Water supply 
b. Sewerage 
c. Power plants and distribution 
d. Communication 
e. Cable installation and maintenance 

3. Housing. 

4. Gamma buildings tube reorientation. 

5. Aggregate and .fill sources. 

6. Grading of tower areas. 

7, Paving. 

8. Piers. 

9. Causeways. 

10. Field surveys. 

11. Miscellaneous buildings. 

CONSTRUCTION: OVER-ALL SEQUENCE OF STEPS 

l. Field surveys. 

2. Additional cable tests. 

3. Maintenance until construction time. 

4. Procu.rement, 

5. Ini t!al constru.ction crew to build camp and for No. 8. 
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6. Shipping of men and materials • 

7. Interim construction program. 

8. Rehabilitation of existing buildings at Atoll ( 'l) Airstrips (?) • 

9, Proection of cable landings • 

10. Ultimate construction program • 

CONSTRUCTION: PHASE I, FEBRUARY 1949 'ro JULY 1, 1949 

1. Establish resident engineer at site . 

2. Grade Engebi, Aomon, and Runit for radioactivity safety. 

3 . Clear and grub Bogallua, if selected as fourth site • 

4, Maintain airstrips (remove weeks, reshape and blade, roll 111d 
water surface) • 

5. Remove condemned buildings trOll BD:f:ntok and Parry. 

6. Sustain the garrison' a tac:tli tie• to care for fi:!ty guests • 

7. Control insects on Eniwetok, Parry, Jniyaan11, Rojoa, Ru.nit, 
Biij1r1, Aomon, Mu.zin, E:ngebi, :Bogombogo, and Bogallua. 

B. GiTe protective coatiDga to the three 75-toot towers. 

9. Make land survey ( triangulatio•, mapping, desip data) • 

10. Test cables • 

11. Repair and 118.intain hea~ equipment and boats , 

12. Perform 1n1 tial procurement • 

13 . Perform caueva;r protection work • 

CONSTRUCTIO.: PHASE II, JULY 1, 1949 TO DECEMUR l, 1949 

l. A8•1at in Eniwetok. garrison power supply mainteaance. 

2. Assist in Eniwetok garrison water supply uin.teDaDCe. 

3. Assist in Eniwetok garrison p1p1Dg systelu ll&intenance. 

4. Assist in Eniwetok garrison water transportation repair and 
replacement. 

5. Assist in Eniwetok garrison aircraft maintenance repair and 
replacement. 

Ht I U~N TO LJOE/NV TECHNICAL INFORMATION 
RESOURCE CENTER 
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6. Assist in Eniwetok garrison land transportation repair and re
placement. 

7. Build construction camp vi th selt'-contained utilities (Parry). 

8. Rebuild piers on Eniwetok, Parry, Run.it, Aollon, and bgebi. 

9. Build pier and shoot channel on Bogallua, it :f'ourth site 
selected. 

10. Open quarries at Rojoa, R11Dit, bgebi, and Begoabogo. 

11. Install cable laruung protection. 

12. Install temporary inter-island coJBUDication; use existing 
cable; add line to Bogallua. 

13. Perform procurement for kitchen and camp 8',ui:pment. 

14. Perform procurement for construction material. 

15. Perform procurement for co:a.atruction equiiaent. 

16. Tnmaport equipment and materials procured. 

17. Transport construction workers. 

CONSTRUCTION: PHASE III, NOVEMBER 1911-9 TO NOVEMBER 1950 

l. Construct temporary type 150--.n camp on Bogallu, lngebi, Rojoa, 
and Run1t complete rlth 11.tilitiea, te1r,POrary power, and concrete 
slabs. 

2. Build cause~ from Biijiri to Rojoa. 

3. Set up crusher, batch plan~, and partng mix machine. 

4 • Lay cable • 

5. Erect tower. 

6. Rehabilitate 111L1"ehouae apace on Parry. 

7. Coutnct penwient electrical diatribution. 

8. Conatract permamnt power plant or plallta. 

9. Construct permanent reefer plant. 

10. Construct airstrip sub-base and paTing. 

ll. Construct permanent water supply &lld diatrib11.tion. 



12. Construct permanent sewers. 

13. Ship total bill of materials. 

14. Perform. concrete construction and build permanent buildings. 

15. Purchase boats and vehicles for operating phase. 

16. Complete communications facilities. 

17. Pave roads and areas on Bogallua, EDgebi, .Aomon, Runit, and 
Parry. 

OPERATION~ PHASE IV, JULY 1, 1949 TO JU1IE 30, 1951 

1. Operate utilities. 

2. Operate camp services. 

3. Provide installation creva and equipment. 

4. Perform late construction of special buildings and instrumentation. 

ROLL-UP: PHASE V, JUD 30, 1951 TO J.AIUARY 11 1952 

1. Salnge equipment and 81IPPlies. 

2. Provide dehumidified storage. 

3. Provide resident maintenance personnel. 

4. Perform demobilization. 

5. Provide security and radioactivity satety. 

DE1'll!TIVE CONTRACT 

The negotiations which led to the executiollof the Det1Dit1Te Con
tract included Hollies & NarTer's submiAaion of a proposed iratt in Feb
ruary 1949. The representative• of H a. 11 and the at; tho hel4 a aeries 
of discussions of the detailed. pro"fi.eiom, incllldiJlc thoee conring ad
vance :f'und.s, reiab1araeme•t iteaa, and reillbursible and no11reillbvB1ble 
oTerhead. Later, in April 1949, appron.J. of principle and details ot the 
mechanical and procedural pro"fi.siou vu granted by the· Atomic Inergy 
Comaisaion in Washi.Dgton, D. C., and negotiations were entered into at 
Loa Alamos on May 17, 1949, for the determiDation of the fee coTeri.Dg the 
scope ot the work u it vu conceiTed as ot May 1~9. (See Appendll nD" 
of the Contract, reproduced as lxh.1.bi t C at the end of this TOlume. ) · 
These negotiations were carried out between the Director of the Di"fi.sioa 
of Construction. and Engineering, Santa Fe Operations Ottice, ud the 
President of Holmes & Narver. 

For purposes of :f'ulf'illi.Dg requirements which were unknown to H & N, 
the total fee agreed upon was d.iTided by the A'1J:: to coTer the Tarious jobs 
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established by the Contract. The onl.)" stipulation interposed b7 H & 11 
vu raised vith respect to the portion at the fee applicable to the per
formance ot work 1n connection rlth the preparation ot the Reconnaissance 
Report. tt'his was raised in order to ulte proT1s1on tor ease o:t acccnmtillg 
and for the contemplated change 1n R & l's buineaa organization trcm a 
cope.rtnership to a corporation. Aside troll this requirement, the all.o
cation of portions at tees YU performed by the Ar.. It is noted that 
the fee formulas established at this first :f'ee negotiation vith respect 
to Jobs l, 2, and 3 were f'olloved throughout the rewdnder ot the tee 
negotiations which took place. ID viev of the nebulous conception of the 
actual amount of work vhich would be 1.Jm:tlTed in Jobs 4 8Dd 5, it vu 
recognized that the formula t'irst established wuld not be applicable in 
the event of a major illcreaae 1a acti"fi.tiea in these categories. Holmes 
& Narver representatiTes carried this philoaop~ into the fee negotiations 
which took place during the latter part of June and the early part of 
July 1951 on the modification coTering the increase 1n scope of these 
tvo jobs t'J:O'lll approximately $2, 500, 000 to approximately $12, 500, 000. 

The general procedure followed ill all tee negot1at1ou YU the pre
paration. ot estimates and agree11ent b7 the repreaentat1Tea ot R & 1' and 
the AF/: on the increases or decreases in scope to ~ coTered. ID prac
tically every instance such agree11Uta were readil.1' reac:hed, althollgh the 
acClDllU.lation of.the data for these d1scuas1ona YU ottea tedious and often 
required a considerable period ot tille. Upon agre_.t oa the dollar 
value 1nT01Ted ill changes in scope (as compared to cha.ages 1D cost), :f'ee 
negotiations were made. As in the first negotiation. ot this type, final 
agreement was reached 1n a c011paratinly short ti•. 

CONTRACT MODIFICATIOlfS 

From time to time during the li:f'e ot Contract A'!'-(29-1)-507 Tarious 
matters of substance and fol'll ill tbe Contract were dealt with through 
negotiations which ultiu:tel;r resulted in mdit'icationa, reimbursement 
authorizations, etc. llhich a.re 1iallallrted chronologically later in this 
section. The major aegotiatiou on mch i tema are set forth below as 
1nd1catin of the ~ aspects ot the work S.mol:ved 1n keeping the 
contractual relatiouhip between the AIC and B a. 11 flexible to meet the 
changing demanda or the Project. 

On December 19 a.:ad 20, 191f.9, caaterencea were held with repreaenta
t1ns ot the Al!X: to clarity- certall upecta ot .AppeDdix "D" to the De
finitive Co:atract. The prob1- diacused and the actians taken are 
summarized aa follows: 
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l. Although the Def'initift Con.tract had been negotiated on the basis 
ot the recaamendatioD.8 or scope and eatillated coats of con-
s tru.cti on aa outlllled 1a the Reconnaisaance Report ot January 
7, 1949, it vu noted that .Ap:pendi.x "D" as it appeared 1JL the 
Contract had incorporated acme ot the rec~ndations and ad
d.1 tional scope of work diaCll8sed 1n S11pplement Ko. l to the 
Reconnaissance Report, dated July 8, 194-9, without effecting a 
corresponding increase 1n the e.xtimated construction cost. 



2, In arriv:.ng ~t the tottl estimated cost of construction ex
pressed :::.!1 Appendiic ''D", all of the transportation costs of 
materials} supplies, and equipment had been deleted on the 
assumpti~!l that this item constituted the cost of water trans
portation only, which was to be furnished by the government at 
no cost By negotiation, a formula was established whereby a 
percentage of the total transportation cost was assigned to 
water transportation, and it was agreed that this percentage 
wo'.lld thereafter be deducted from all estimates of cost which 
included transportation items, 

3, It was decided that. Appendix "D" should be revised to show es
timated costs by island locations, 

4. It was brought out that because the scope of the scientific 
structures program was not known at the time of the execution 
of the Definitive Contract, no provision had been made for them. 
as a separate program. 

5. Revised estimates were requested for the facilities on Japtan 
Island because the scope of work there had been chqed after 
the issuance of work authorization for that program. 

6. The provision of funds for services under Jobs 4 and 5 was dis
cussed, but AEC repreaentatives decided to take no action be
cause the matter was to be the subject of further study. 

On January 19, 1950, another meetill8 was held with representatives 
of AEC in order to clarify the items of transportation costs and equip
ment costs, which were distinct features of al1 R & N cost estimates. 
These items had been thoroughly checked against factual experience in 
order to determine what portion of transportation costs were actually 
beill8 paid for out of construction f'unds and what portion was represented 
by government water transportation. Jobsi te stevedorill8 cost was to be 
included as part of the transportation cost, and since H & N would do 
the actual Jobsite stevedoring, this item. would be allowed in estimates. 
On the subject of estimated equipment costs, factual information waa pre
sented to show what portion ot the total estimated equipment cost was 
covered by so-cal1ed government-f'u.rnished equipment. This information was 
accepted and a formula arrived at to be used in creditil:Jg tuture estimates 
for so-called govermaent-f'urnished equipment. The general agreement was 
that al1 estimates should be prepared sbowi.ng the :f'ull estimated trans
portation and equipment cost and that provisional deductions based on 
these formulas should be shown for government-:f'urnished water transpor
tation and government-furnished equipment. 

On June 2, 1950, representatives of AEC and H & N met to discuss 
negotiations for a modification based on revised estimates which had been 
submitted covering all new work and increases and decreases in the scope 
of the work covered by the Definitive Contract. During earlier negoti
ations on these estimates, discussions had been based on revised estimates 
for each island location, including Eniwetok Island, for which revisions 
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had been made to account for construction of base facilities by an Arrir:t 
construction battalion. (See the Memorandum of Agreement reproduced as 
Exhibit D at the end of this volume.) The modifications effected as a 
result of these negotiations included vork on the Loran Station, re
habilitation of warehouse on Parry Island, the AMC 8-2 program, Prograa 
3 (military), and the instrumentation for these structures. The final 
results are detailed in Modification No. 7 to the Contract. The major 
changes in scope effected by this modification are summarized in Tables 
3.1-1 through 3.1-4. 

On September 27, 1950, representatives of AEC and H & Nm.et to dis
cuss contract modifications for fee increases for increases in the scope 
of the wrk covered by the scientific structures program. This increased 
scope of work W8S based on a summarization of cost estimates for the 
scientific structures submitted to AEC in H & N letter CHN-891, dated 
September 2, 1950, and later amended by H & N letters CHl-917, dated 
September 14, 1950, aDd CHN-932, dated September 21, 1950. As a re-
sult of this discussion, Modification No. 13 to the Contract was issued 
to cover construction in connection with the scientU'ic programs. Table 
3.1-5 shows the additions to the scope of the work by progr-.a. A de
tailed list of items of additional scope under Modification No. 13 ap
pears at the end of this volume (Exhibit E). 

It should be noted that the design information had already been sub
w.1 tted, drawings prepared and approTed, and construction started on D18ZJY 
of the structures invo.l ved. 

On January 4, 1951, representatives of ~ and H & B met to discuss 
contract modif'ications for increased scope of work and additional fee 
based on wrk under Jobs 1, 2, and 3, (other than the scie11tif'ic structures 
program), which had been authorized as a result of the negotiatio:ns 
which brought about Modification No. 7. The list of' iteu did, however, 
include some additional scientific structures which had not been covered 
by Mod.i:f'ication No. 13. During the negotiations it was also brought out 
that on those ad.di tional i teu which were defined by AEC as being merely 
increases in the construction cost of the completed facility, H & N 
would be allowed the ad.di tional necessary f'unds but would not be entitled 
to additional fees on these increased costs. As an example, in the con
struction of' one of the military structures it was necessary to place 
additional concrete as a fill in order to support the foundations of the 
building. This increased the cost of' the building, but according to AEC's 
interpretation did not constitute a basis for increased tees. There 'WaS 

some discussion about this matter, for it vaa maintained by B & 1' repre
sentatives that any work not orig1ne11y contemplated but later required 
either by field conditions or by changes in methods of construction con
stituted an increase in the final constructed cost of the facility and 
therefore called for a fee based upon the entire cost. Inasmuch as there 
were borderline cases fallillg in this category, and as some of' the cha.D&• 
in methods of' construction were initiated by H & N field forces, it was 
finally agreed to ~ccept certain items merely as increases in cost tor 
the purpose of obligation of 1"und.s but not for the purpose ot entitling 
H & N to additional fee. The items which were found to constitute in
creases in scope were embodied in Modification 24 and are tabulated at 
the end of this volume (E.."dlibit F). 
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A:f'ter the completion ot the Jamiary 4, 1951, negotiations aDd the 
issuance ot Modification Noo 24, contractual actiTities 1&8ged in spite 
ot the fact that there remained for negotiation al.most 300 Field Change 
Orders, the construction ot more than 100 scientific stations, and the 
in.creased scope ot work involved in Jobs 4 and 5 which, it will be re
called, had not been changed from the token amounts included 1n the 
original Definitive Contract. Various attempts were made to resolve this 
problem, but in view of the high pitch of' actiTities occasioned b;r the 
operational phase ot the Project in the spring of 1951, progress was 
slow. The attempts made included a Tisit to Los Alamos on J'ebruary zr, 
1951, and a series of telephone conversations. 

On May 11, 1951, conferences were held in Los .Angeles, and between 
May' 16, and May 29, further conterences were held at Eniwetok. These 
resulted in the resolution of the dollar value of all changes, including 
changes in cost which did not affect tees and changes in scope which did. 
Thereafter, and during July 1951, fees were negotiated to cover tb.e work 
not covered in previous modifications and to essentially establish the 
final scope of work tor Jobs l, 2, and 3. 

Negotiations for Jobs 4 and 5 were not entered into trom the date 
of inception of the Contract until July 1951. The dollar amounts allo
cated to this part of' the work uder the Contract bad been based upon 
the scope of the work.as conceiTed at the time of the Reae•na1saance 
Report, and no attempt bad been. made to in.elude in the Contract a de
finitive account of the ultimate scope of this work. It was, therefore, 
necessary to await more specif'ic inf'ormation concerning the scope of 
Jobs 4 and 5 o 

On May 16, 1950, H & N advised ~ that Jobs 4 and 5 were about to 
be activated and that revised estimates in the light of the deftloped 
scope were being prepared. On July 21, 1950, a tentative estimate tor 
Jobs 4 and 5 totaling approxillately $8,500,000 was orally transmitted. 
This estimate was considered to be too high, and new criteria supplied 
by AEC resulted in a revised estillate ot slightly more than $6,500,000. 
This amount was reduced further when J:l'I:, represen.tatiTes insisted that 
operations be li.Jaited to the barest essentials required to keep the 
Project going. 

In May 1951, agreement vu reached on the scope ot the work, and 
the fees cOTering the work were agreed upon. during 11eeti.ngs at Los 
Alamos in July 1951. Table 3. l-6 otters a comparison between token Re
connaiss&D.Ce Report amounts orig1na11 y specified in the Contract and 
those negotiated in Mecy' 1951. 

In all, 30 modifications were made to the Definitive Contract at 
TBrious times f'roa its isauance until June 30, 1951. As ot that date, 
negotiations were still in progress on modifications inTOlTing $1,626,350 
in increase ot scope of' Jobs 1, 2, and 3 and $10,022,985 in increase of' 
scope ot Jobs 4 and 5. These pending modification negotiations coftr 
changes in scope of' Jobs 1, 2, and 3 since January 1951 and changes in 
scope of Jobs 4 and 5 since the inception of the Centract. 
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TABLE 3ol-lo COMPARISOI OF QUANTITIES AID COS'i'S 
APPENDIX "D" AND MODIFICATION NO. 7 

Quantities Total Cost 
Appendix Mod. Appendix Mod. 

Feature "D" No. 7 "D" No. 7 

l. Aluminum Bldgs~ s~. Ft. Sq. Ft. 
Parry l 2,400 158,520 
Eniwetok 117,100 176,818 
Enge bi u,4-oo 9,665 
.Aomon 11,400 7,78o 
Runit 11,400 8,735 
Japtan (none) 18,336 
Bogallua (none) 1,470 

2. Tents on Frame and Sg,. Ft. Sg,. Ft. 
Concrete Slab~ 
Parry 50,000 10,710 
Eniwetok 150,000 136,230 
Enge bi 63iooo 17,685 
.Aomon 63,000 10,395 
Runit 63,000 10,395 
Japtan (no:ae) (none) 
Bogallua (none) 4,200 
MiSCo Sites (none) 1,200 
Extra Concrete Slabs 
for Tents 99,600 (none) 

Total for 1 & 2 $4,125,000 

3 0 Water Purification Gal. Gal. 
and Szstems ~ 
Parry 

Per Day Per Dy 

Distilled 45,000 57,600 
Salt 90,000 lo In:ro. 

Eniwetok 
Distilled 45,000 ll5,200 
Salt 90,000 lo Into. 

Engebi, Aomoa, .Runi t, Each 
Distilled 7,000 (No data 
Salt 7,000 available} 

Japtan (none} 8,160 

Bogallua (none) 4,080 

Misc. Sites (none) (No data 
aTailable) 
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TABLE 3.1-1. COMPARISON OF QUANTITIES AND COSTS 
APPENDIX "D" AND MODIFICATION NO. 7 (Continued) 

Quantities Total Cost 
Appendix Mod. Appendix Mod. 

Feature 11 D11 No. 7 "D" No. 7 

4o Sewage Disposal 
Systems~ 

All Operational Islands 
Parry 
Eniwetok 
Japtan 
Runit 
Aomon 
Enge bi 
Bogallua 
Misc. Sites (Latrines) 

5. Power and ~ 
Communications~ 
(a) Power Generation 
and Distribution 
Parry (Max. ) 300 
Eniwetok (Ms.x.) 425 
Enge bi (Max. ) 200 
Aom.on Group (Max.) 200 
Runit (Maxo) 200 
Japtan 
Bogallua 
Misc. Sites (Total) 

(b) Communications 
Parry 

Instruments 
SW'itchboard 

Eniwetok 
Instruments 
Switchboard 

6. Piers & Causeways: 
Enge bi 
Aomon 
Runit 
Parry ) 
Eniwetok ) 
Rojoa ) 
Japtan 
Bogallua 

Ft. 

100 
220-line 

100 
200-line 

40 x 100 
40 x 100 
40 x 100 

Repair 

Line Ft, 

13' 930 
13,540 

3,000 
2,500 
2,200 
2,9~5 

(4 ea.) 

852 
710 
236 
236 
236 
193 
193 
230 

$ 550,000 

$1,480,000 

1,375,000 

185 
220-line 

120 
200-line 

$ 545,000 

$ 125,625 
286, 839 
57,620 
73,280 
73 ,320 
73,270 

2,985 

$ 363,095 
571,540 
202.480 
202,440 
202,460 
170,040 
117,005 

$ 112,670 
236,020 
112,670 
112,670 

79,465 

6,600 
218,205 
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TABLE 3.1-2. ITEMS ADDED BY MODIP'ICATIO:I NO. 7 

Item No. 

3 Japtan 
7 Bogallua 
9 Military Structures including ID.Btrumentation 

10 8.2 Program 
11 Loran Station 
13 Job 4 
14 Job 5 

Total 

Net Estimated 
CoD.Btruction Cost 

$ 843,605 
804,040 

3,484,545 
165,140 
100,000 

1,511,000 
1,000,000 

$ 7,908,330 

TABLE 3 .l-3. MODIFICATION NO. 7 INCREASE II SCOPE 
OF FACILITIES INCLUDED IN APPENDIX "D" 

Item Bo. Appendix Mod. Change in 
in Mod. No • 7 "D" No. 7 Scope 

2 Eniwetok $ 5,072,140 $ 5,822,805* $ 750,665 
l Parry ) (5,190,555) 
4 Runit ) (1,343,835) 
5 Aomon.Group ) 9,447,860 (l,6JT,500) 1,118,035 
6 Enge bi ) (1,405,435) 
8 Misc. Sites ) ( 694,370) 

12 Towers ) ( 2~2200i 

Totals $ 14,520,000 $ 16,388, 700 $ 1,868,700 

*Includes $2,390,765 for labor :rurnished by Construction Battalion. 

TABLE 3.1-4. SUMMARI, MODIFIC.ATIOI llO. 7 

Item 

Appendix "D" 
Increase in Scope of AppeDdix "D" 
Addn' s Nev Scope - Mod. No. 7 
Sub-Total 
Less Military Labor - Eniwetok 

Total Mod. No. 7 
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latiated Cost 

$ 14,520,000 
1,868,700 
~,908,330 

2 ,297,030 
- 2,390,765 

$ 21,906,265 



TABLE J .. 1-5., ITEMS ADIED BY MIDIFICATION NOo lJ 

Item 
Noo 

150 N.O.BoL. Program 

160 J-7 Program 

170 N.BoSo Program 

18., E .G .G. Program 

190 N.R.L. Program 

20. J-J Program 

21. LD-50 Program 

22. T-B Program 

2J. M-D Program 

24.. A .. M .. Co Program 

25. All Users 

Description 

26. U.C.R.Lo and N.R .. L.K Program 

27. o.s.c .. o Program 

Meteor Program 

RAD-CHEM Program 

N.R.D.Lo Program 

AFOAT Program 

A.c.c. Program 

Estimated 
Construction Cost 

• 215,520.,00 

6,090.00 

l,14J,080.00 

191,660.00 

202,510000 

1.44,855 .. 00 

8.3,840000 

57,500.00 

16,610 .. 00 

J,600 .. 00 

.3.36,290.00 

576,JlOoOO 

180.00 

7,680.00 

57,000.00 

1,soo .. 00 

37,520.,00 

950.00 

JJ o BRL-APG Program 1, 000 
9 
00 

Total Estimated Construction Cost - - - - - - - - .3,083,995.00 

Revised Total Estimated Construction Cost - - - $22,479,260.00 

Revised Total Estimated Cost including Camp 
Operation, Maintenance & Management, and 
Support and Roll-up Services - - - - - - - - - $24,990,260.,00 

NOO'E g The above cost is exclusive of fees .. 
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TABLE 3.1-6. COMPARISON OF CRIGINAL AND REVISED SCOPE ClF om.RATIONS 
JOBS 4 AND 5 

Original Revised % 
Item Estimate Estimate In-

(Jan. 1949) (June 1951) crease 

Number of AEC personnel to be 250 1300 42.IJI, 
based ashore during operations Maximum Maximum 

Total labor to be furnished by 500 3200 54IJ1, 
H & N labor pool Man-months Man-months 

Total period H & N labor pool 5 10 lOIJI, 
to be maintained Months Months 

Number of mechanics and help- 100 320 220% 
ers to be employed in H & N Average Average 
labor pool 

Total labor (other than labor 1250 4671 274% 
pool) to be furnished for Job Man-months Man-months 
4 support operations (camp oper-
ation, maintenance, and manage-
ment) 

Ove?'-all period for Job 4 and 5 8 13 63% 
operations Months Months 

Number of support personnel 250 959 284% 
(other than labor pool) to be Maximum Maximum 
employed far Job 4 

Total 'personnel to be support- 1800 2802 56% 
ed during operations (design Maximum Maximum 
population for camps) 

Cost Estimates 

Job 4 $1,511,000 • 6,894,685 356% 

Job 5 19000,000 3,172,900 31?% 

Total $2,511,000 $10,067,585 301% 
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CHAPraR 3o2 

CONTRACT CHRONOLOGY 

Throughout the development of the Project, nwnerous changes a.Id re
visions were made to the Contract in order to keep pace with the rapidly 
changing and expanding requirements of the vorko The extent of the changes 
and revisions made necessary may be grasped from a recapitulation of the 
changes in the scope of the vorko 

In addition to nwnerous changes to preliminary drawings, there were 
more than 1.300 changes made to .final drawings after "final approvalo" 
A great number of these wre required by AECo Beyond these design 
changes, a great number of .field changes wre required as conditions 
affecting construction made their impe.cto These changes required 329 
Change Orders and 9 Extraordinary Work Cll'ders o Furthermore, between 
January 1, 1951, and June JO, 1951, there were 1,12.3 Job 5 Work crd.ers 
for Ill8lJY different services rendered to the various participating ageir 
cies at the Proving Groum. These Job 5 Work Orders totaled approximately 
$1,700 1 000 0 

Table .302-1 summarizes the various changes in sc~ of the vork made 
.from the inception of the work umer Contract AT-(29-1)-507 in September 
1948 through the em of the .fiscal year 19510 

During this same period, 16 notifications were sent to the .AEC in 
accordance with the provisions of the Contract which required notifi
cation that expenditures and conanitments had reached 85 per cent of the 
.funds obligated, a.Id 4 were sent advising that expemitures am ccn
mitments had reached or would soon reach 100 per cent of.obligated .fundso 
Table .302-2 summarizes the obligation of fun:is from the inception of the 
Project through June JO, 19510 

The .f olloving chronological account of the developnent of the Coir 
tract, its .30 modifications, and the 26 reimbursement authorizations re
quired to correct, revise, am clarify its intent am to care .for ~ 
foreseen cirCUDlStances offers details supporting and elaborating upon 
these statistics for changes to the Contracto 

September 16, 1948 The Letter-of-Intent constituting the base of authori
ty for the work to be per.f onmd was issuedo Pr~ 
vision was made that a Definitive Contract would be 
executed in 120 calendar dayso 

September 28, 1948 Modification Noo 1 to the Letter-of-Intent approved 
the schedule of job classifications applicable to 
the work to be performedo 

October 1.3, 1948 Memoranium (SFF-2) called attention to the .fact that 
Letter Contract made no specific reference to a .fixed
fee, travel reimbursement, salaries, overtime approval, 
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oJ TABLE 3.2-1. SIDMARY OF CHABGF.S IN SCOPE, COBTRACT AT-(29-1)-507 
I 
..J 

" 
Total 

Deletions Additional Estillated 
Contract Location or ft>d. 24 from ft>d.7 Auth. Facilities Change Orders Sub - Totals Contract 

Item Description Mod. 1 Mod. 13 Cost Scope Scope Cost Scope Cost Scope Cost Scope Cost 

l. B Parry 5,190,555 34,849 531,uo (84,825) 23,075 68,130 205,435 280,455 263,359 5,991,425 6,254,784 
2. A Eniwetok 3,432,04o (67 ,790) 6,475 93,530 148,915 102,005 3,513,225 3,615,230 
3. L Japtan 843,6o5 12,570 19,270 -0- -0- -0- 30,010 45,290 42,580 906,165 950,745 
4. c Runit 1,343,635 5,000 (57,185) -0- -0- 16,090 59,470 16,090 1,351,120 1,367,210 
5. D Aomon 1,631,500 24,900 5,470 (52,265) 56,980 93,385 81,880 1,684,090 1,765,910 
6. E EnfJebi l,4o5,435 196,105 (65,020) -0- -0- 16,665 326,6oo 16,665 1,865,120 1,881,785 
7. p Bogallua 804,04o (747,34o) 56,700 56,700 
8. Miscellaneous 694,370 (266,135) 5,945 5,945 428,235 434,160 
9. Military Struct. 3,484,545 236,150 31,86o 2,120 236,270 3,522,4o5 3, 76o,675 

10. 8.2 Prograa l65,14o l65,14o 165,140 
ll. Loran 100,000 170 100 270 100,000 100,270 
12. Towers 294,200 42,900 42,900 294,200 337,100 
13. Job 4 l,5ll,OOO 5,315,030 6,655 8,655 6,886,030 6,894,685 
14. Job 5 1,000,000 2,172,900 3,172,900 3,172,900 
15. 11.0.B.L. 215,520 11,46o 226,960 226,98> 
16. J-7 6,090 490 490 6,090 6,580 
17. 11.B.S. 1,143,080 (3,220) l,l39,86o l,l39,86o 
18. E.G.G. l91,66o 159, 990 3,630 53,56o 430 159,990 249,285 4o9,275 
19. K.R.L. 202,510 52,980 (54,615) 1,265 1,265 200,875 202,140 
20. J-3 144,855 109,465 40,455 109,465 185,310 294,775 
21. LD-50 63,630 18,!Kk> 18,890 121,000 121,000 
22. T-B 57,500 l,94o 4,900 610 2,550 62,400 64,950 
23. M-D 16,610 1,500 18,110 18,llO 
24. A.M.C. 3,6oo 3,uo 6,450 3,uo l0,050 13,16o 
25. All Users 336,290 336,290 336,290 
26. u.c.R.L •• K.R.L.K. 576,310 241,490 (57,465) 47,275 420 (57,045) 865,075 808,030 
21. o.s.c.o. 180 7,550 7,730 7,730 
26. ME'l'EOR 7,6&:> 8,145 8,145 7,6&:> 15,825 
29. RAD-CHIM 57 ,000 38,600 375,920 1,590 38,600 434,510 473,llO 
30. 11.R.D.L. 2,010 1,275 23,425 1,635 1,835 26,710 28,545 
31. A.F.O.A.T 37,520 (9,150) 28,310 28,310 
32. A.C.C. 950 950 950 
33. B.R.L. - A.P.G. 1,000 1,000 1,000 
34. A.E.C. -0- 330 6,755 7,o65 7,065 
35A. Grouting Prograa 530,315 530,315 530,375 
35B. Drilling Prograa l.l8,86o 118,86o 118,86o 
36. E-Plua 24i2Q2 -- 121&222 lz162 l,4JO 26,662 1221222 ---1!2.i. 62o 

'!OTALS 21,906,265 3,o83,995 689,324 1,502,475 (l,340,56o) (12,550) 9,095,640 441,915 998,490 1,113,689 35,246,305 36,359,994 



December 21, 1948 

December 29, 1948 

February 1, 1949 

February 10, 1949 

March 15, 1949 

May 9, 1949 

~ 17, 1949 

May 27, 1949 

June 1, 1949 

June 27, 1949 

designation or contracting officer, provision for 
location of the Home Office, or reimbursement of 
overheado 

A Memorandum Agreement was issued, summarizing ne
gotiations to date am defining major phases of the 
scope of vork to be performed. 

Modification No. 2 to the Letter Contract incorpo
rated the December 21, 1948, Memor&Dium Agreement 
into the Contract and formally increased the obli
gation of flr-::is from the original limit ot $125,000 
to $530,000. This modification deleted from the 
Letter Contract the requirement for .AEC approval on 
purchase orders, commitments for material, etco, in 
excess of $2,000o 

Modification Noo J to the Letter-of-Intent extended 
the date far the execution of the Definitive Con
tract 60 days beyond the 120 days provided in the 
Letter-of-Intent, stating that this extension was 
not due to inability to reach agreement but to reasons 
beyond the control of either of the parties. 

A rough draft of the proposed Definitive Contract 
was subni tted by H & N to AEC o 

Modification No. 4 to the Letter-of-Intent extended 
the execution of the Definitive Contract an additional 
JO days. 

Modification No. 5 to the Le"9r-of-Intent increased 
the obligation of funds from $530,000 to $780,000 
am extended the date for the completion ot the ~ 
finitive Contract to June 1, 1949, in order to pr~ 
vide more time required for the draf'ting of the 
agreemento 

Definitive Contract AT-(29-1)-507 executed. 

Detailed intormation was tranaitted on the pr~ 
visions regarding advance funds to be incorporated 
in the Contract. 

H & N letter (HN-835) advised AEC that further 
funds would be required or that alternatively all 
commitments other than payroll would have to be 
suspendedo 

Modification No. 1 to the Definitive Contract issued, 
increasing the obligation of funds from $780,000 
to $9JO,ooo. 
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TABLE 3.2-20 SUMMARY OF MODIFICATIONS, CONTRACT NOo AT.-(29-1)=507 

.Amount Obligated 
Item Date Description Increase Total to Date 

Letter-of-Intent 9-16-48 Reconnaissance Services and 
Report $ 125j000 $ 125 9000 

Mod Noo 1 9-28-48 Approved Job Classifications 125,000 
Mod Noo 2 12-29-48 Obligation of Funds 405;000 530,000 
Mod No. 3 2-1-49 Extend Date 530,000 

. Mod No. 4. 3-15-49 Extend Date 530,000 
Mod No. 5 5-9-49 Obligation of Funds 250,000 78o,.ooo 

Contract 5 -17-49 A-E-C-M Services for Be.sic 
.AEC Facilities 780,000 

Mod Noo 1 6-20-49 Obligation of Funds 150,.000 930,000 
Mod Noo 2 6-30-49 Obligation of Funds 9,300,000 101230,000 
Mod Noo 3 7-1-49 Partnership changed to 

Corporation 
Mod Noo 4 7-5-49 Addition of Japta.n Island Facilities 
Mod No. 5 3-21-50 Obligation of Funds 3,350,000 13,580,000 
Mod No. 6 5-25-50 Obligation of Funds 1,420,000 15,000,000 
Mod No. 7 6-6-50 Revision of Scope of Work to date, 

Addition of Military structures & 
Instrumentation, Loran Station and 
Partial Scope of Jobs 4 & 5 

Mod No. 8 6-30-50 Obligation of Fu..nds 1,250,000 16,250,000 



Mod No. 9 6-30-50 Obligation of Funds 1,000,000 17,250,000 
Mod No. 10 7-28-50 Obligation of Funds 2,0001000 19,250,000 
Mod No. 11 8-28-50 Obligation of Funds 2,656,265 21,906,265 
Mod No. 12 10-11-50 Increase in Total Contract Cost 

and Obligation of Funds 758,000 22,664,265 
Mod No. 13 10-12-50 Addition of Scientific Structures 

Program 
Mod No. 14 10-30-50 Obligation of Funds 2,000,000 24,664,265 
Mod No. 15 11-15-50 Increase in Total Contract Cost 

and Obligation ot Funds 1, 179, 995 25,844,260 
Mod Bo. 16 11-27-50 Obligation of Fund.a 799,475 26,643,735 
Mod No. 17 12-27-50 Obligation of Funds 1,000,000 27,643,735 
Mod No. 18 1-2-51 Corporate Officer• Salaries & 

Change in Overhead .Allowance 
Mod Bo. 19 1-16-51 Obligation of Funds 1,000,000 28,643,735 
Mod No. 20 1-24-51 Change in Reporting of Colllllitment 

Percentage 
Mod No. 21 1-29-51 Obligation of Funds 1,000,000 29,643, 735 
Mod Bo~ 22 2-9-51 Obligation of Funds 1,000,000 30,643,735 
Mod Bo. 23 2-27-51 Obligation of Funds 1,000,000 31,643,735 
Mod Bo. 24 3-20-51 Revision and .Addition to Scope 

of Work 
Mod No. 25 3-21-51 Obligation of Fund.a 1,000,000 32,643,735 
Mod No~ 26 4-10-51 Obligation of Funds 2,000,000 34,643,735 
Mod No. 27 5-2-51 Obligation of Fund.a 1,000,000 35,643,735 
Mod No. 28 5-28-51 Obligation ot P'Unds l,000,000 36,643,735 
Mod No. 29 5-18-51 Clarification ot Intent of 

Overhead ProTisione 
Mod No. 30 6-29-51 Obligation of Funds 2,167,336 38,811,071 

w 
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June JO, 1949 Copies of the Definitive Contract, executed on May 
17, 1949, and approved in Washington on June 15, 1949, 
were transmitted to H & No Total estimated coir 
structiDn cost under this Contract was $14,520,000, 
exclusive cf fee" 

July 1, 1949 Work Authorization Noo 5~507-2 authorized activation 
of Japtan Island and the initiation of work towards 
this em. It required construction of mini.mum fa
cilities for the breeding of mice as soon as possible 
for the deadline not later than December 1, 19490 

July 1, 1949 Modification Noo 2, dated June JO, 1949, was exe
cuted, increasing the obligation of funds to 
$10,2JO,OOO. 

July 15, 1949 Modification No. 3 changed the designation of the 
Contractor from a partnership to a corporationo 

July 16, 1949 Reimbursement Authorization Noo 1 was issued, pro
viding for revisions and additions to approve em
ployment policies a?Xi wage and salary schedules, 
including corrected salary for Director of Pro
curement and revisions and additions to overseas 
and Home Office job classificationso 

August ll, 1949 Reimbursement Authorization No. 2 revised Appe?Xiix 
"A" of the Definitive Contract to include holidays 
and approved leave of absence in computing the 4~ 
hour week for overtime purposes. 

August 29, 1949 Work Authorization No. 5~507-3 was issued authorizing 
activation of Eniwetok Isla.Mo This Work Authori
zation was rescinded and superseded at a later dateo 

September 12, 1949 Work Authorization Noo 5~507-1 was issued, coir 
firming instructions effective September 16, 1948, 
and authorizing initiation of work on all items :US ted 
in Appendix "D" of the Definitive Contract, except 
work connected with Enivetok Island. Authority was 
also granted to proceed with Job Noo 4 of the Coir 
tract on a scale necessary to support construction 
activi tie so 

September 19, 1949 Modification Noo 4, dated July 5, 1949, was trans
mi tted to H & N covering the work authorized in 
Work Authorization Noo 2, increasing the scope of 
work under the Contract by an estimated $9J4,000, 
and providing a fixed-fee to caver the increase in 
scopeo 

September 21, 1949 Reimbursement Authorization Noo 3 was issued, revising 
sick leave provisions, elaborating on travel fund 
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deductions and return transportation of terminated 
employees, providing for fringe benefits, and pr~ 
viding for revision of Appendix •A", Part 5, Item 80 

September 21, 1949 Reimbursement Authorization Noo 4 'W'B.S issued, chang
ing the designation of certain guard forces and se
curi ty personnel. 

September 29, 1949 Reimbursement Authorization Noo 5 was issued, re
vising per diem rates for key employees and others 
during on-continent and off-continent travelo 

November 1, 1949 Work Authorization Noo 50-507-4 'W'B.s issued, covering 
activation or Bogallua Island at an estimated cost 
of $399,1500 Work was to be completed by March 1, 
1950, in order to meet the deadline tentatively es
tablished for the pertormance of a s~called "quick 
and dirty" operationo 

November 2, 1949 Work Authorization Noo 50-507-5 was issued, authol'
izing work on Japtan Island at a cost of construction 
not to exceed $731,500, by not later than August 1, 
19500 

November 3, 1949 Work Authorization Noo 50-507-6 was issued, covering 
the activation of Enilol8tok Islando Reference was 
made to "Work Authorization Noo 50-507-3 and authol'
ization given to proceed with plans, specifications, 
procurement of construction materials (except tents, 
furnishing, mess and infirmary equipnent) for the en
tire scope of work on Enilol8tok Island as then con
templatedo Construction not authorized because it 
was contemplated that construction would be done by 
a military construction battaliono Limited services 
in connection with construction operation and main
tenance wre to be rendered by H & Na 

December 15, 1949 AEC letter SC-516-A supplemented Work Authorization 
Noa 50-507-4 tor the activation of Bogallua Island 
and added the requirement tor a stabilized strip of 
land a.a a prolongation of the principal axis of the 
island. 

Janu.ar,r 13, 1950 Work Authroization No. 50-507-7 confirmed teletype 
authorization to proceed with final plans, specifi
cations, and proeurellBnt of all materials and equip
ment (except that furnished by the Coast Guard) re
quired for the construction of a Loran Station on 
Eniwtok Island., Construction was to be performed 
by the military construction battalion., 

January 30, 1950 A meeting was held at .rrFo3 Headquarters, attended 
by representatives of JTF o3, of the construction 
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February 7, 1950 

February 9, 1950 

March 1, 1950 

March 2, 1950 

March 14, 1950 

3-22 

battalion which was to perform vork on Eniwetok Is
land, of AEC, am of H & No Agreement was reached as 
to the extent of participation of the various groups 
represented. The agreements reached included the 
foil owing~ H & N vas to perform all design services 
am va.s to procure all materials am equipment, ex
cept hand tools, construction equipment, furnishings, 
etco speci.f'ically mentionedo Stevedoring services 
were to be supplied by the battalion; however, the 
operation of all boats engaged in stevedoring was to 
be the responsibility of H & No Certain supervisory 
technicians and craftsmen were to be supplied by H & N 
to assist the construction battalion in the performance 
of the construction serviceso 

AEC letter (SD 5297) transmitted copies of the Memo
randum Agreement of January JO, 1950 and requested 
H & N to supply detailed estimates of costs in order 
to enable the AEC to secure necessary additional funds 
from JTF-3. 

Work Authorization Noo 50-507-8 was issued in order 
to initiate activity on certain scientific structures 
which were referred to in general terms. Significantly, 
this authorization stated that the total scope of 
work involved in the Scientific Structures Program 
could not be established at the time nor for some time 
to come because of the experimental nature of the pro
gramo 

Reimbursement Authorization No. 6 was issued, re
vising Appendix "A", Part 3, of the Overseas Salary 
and Wage Schedule and clarifying the overtime policy 
for various groups o 

H & N letter (HN-3332) notified the AEC that commitr 
ments had reached 85 per cent of the total funds ob
ligated under Modification Noo 2 of the Contracto 

Work Authorization Noo 50-507-9 vas issued, confirming 
previous instructions and authorizing H & N to pro
ceed with the procurement, construction, and instru
mentation of the various Army, Navy, and Air Force 
structures involved in the Military Structures Program. 
Ccmpleted drawings prepared by their Archi tectrEngi
neers were to be furnished to H & N for use as bases 
for the preparation of estimates of cost and material 
lists and for the procurement of the necessary ma
terials. (Details of the work performed in connection 
vi th the Mlli tary Structures Program appear in Volume 
III of this reporto) It should be noted that the 
Military Structures Program required of Holmes & Narver 



March 22, 1950 

March 28, 1950 

April 3, 1950 

April 21, 1950 

May 10, 1950 

May 13, 1950 

May 18, 1950 

May 22, 1950 

May 25, 1950 

May 25, 1950 

not only t.he construction of the various structures 
involved but the performance of certain services in 
connection 'With the instrumentation of these structures • 

.AEC letter (SD 5409) transmitted J.bdification Noo 5, 
dated March 21, 19501 increasing the obligated funds 
from $10,230,000 to ,13,5so,ooo. 

Amendment No. 1 to Work Authorization No. 50-507-9 
authorized additional military structures subject 
to conditions outlined in the Work Authorization 
50-507-9¢ In addition, H & N vas authorized to pro
ceed 'With the construction of additional tower footings 
on Engebi Island and Eberiru Island, and stabilization 
and paving around these footings. 

Reimbursement Authorization Noo 7 vas issued revising 
the policy covering the payment of fringe benefits 
and adding certain classifications to the non-manual 
overseas wage and salary schedule. 

H & N letter {HN-3889) vas transmitted to the AEC 
advising that commitments had reached 85 per cent of 
the tot.al funds obligated UDier Modification Noo 5o 

Work Authorization No. 50-507-11 authorized H & N to 
proceed 'With the preparation of final plans, speci
fications, cost estimates, procurement, and con
struction for a 200-foot tower. This authorization 
anticipated that it might later be necessary to pro
vide a mock-up section of the tower cab, hoist, ele
vator, and other parts for use in the layout of ex
periment.al equipnent under design for use in the cab. 

The procurement of' materials for the mock-up section 
of the tower vas specifically authorized on May 13, 1950. 

Reimbursement Authorization No. 8 was issued, author
izing additional classifications in the Los Angeles 
area va.ge schedule. 

Work Authorization No. 50-507-12 was issued to initi
ate activity in connection 'With the design and con
struction of the Ct-£ building on Parry Island. 

Work Authorization No. 50-507-12 was supplemented by 
AEC letter (SD 5651). 

Modification No. 6 was issued, increasing the ob
ligated fulXis under the Contract from $13,580,000 
to $15 ,000,000. 
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June 2, 1950 

June 9, 1950 

June 12, 1950 

June 13, 1950 

June 15, 1950 

June 22, 1950 

June 30, 1950 

June 30, 1950 

July 11, 1950 

July 14, 1950 
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A meeting was held between representatives of the 
AEC and H & N in order to discuss the increased 
scope of work authorized to date. 

Reimbursement Authorization No. 9 was issued, which 
provided for the addition of certain classifications 
to the overseas wage schedule. 

Work Authorization No. 50-507-lJ was issued, cover
ing various items of additional scope which had pre
viously been authorized including the mock-up section 
of the 200-foot tower, the rehabilitation of \la.re

houses on Parry Island, additional ca.mp facilities 
for Engebi Island, and additional animal colony fa
cilities for Japtan Island. 

AEC letter transmitted Modification No. 7, dated 
June 6, 1950. This mo:iification covered the revisions 
in the scope of work previously authorized in Ap
pendix "D" and added new items not covered by pre
vious mo:iifications. The estimated cost under the 
Contract was revised upward to $21,906,265, in
cluding engineering, construction cost, camp oper
ation, maintenance management, and support and roll
up services. 

H & N letter (HN-4647) was transmitted to the AEC as 
notification that commitments under the contract had 
reached 85 per cent of the total amount obligated 
under Modification No. 6. 

Work Authorization No. 50-507-ll was issued to cover 
certain major changes in the 200-f oot steel tower. 
These resulted from a conference of the various groups 
of scientific personnel interested. 

Modification No. 8 was issued, increasing the ob
ligated fwxis w:rler the Contract from $15,000,000 
to $16,250,000. 

Modification No. 9 was issued, increasing the total 
of obligated funds from $16,250,000 to $17,250,000. 

Suppl9lllent No. 2 to Work Authorization No. 50-507-4 
was issued, calling for the resumption of construction 
activities on Bogallua Island. These had been sus
pended by AEC letter (SD 5239), dated January 17, 1950. 

Reimbursement Authorization NQ. 11 was issued, cover
ing additional classifications in the overseas wage 
schedule. 



July 17, 1950 

July 28, 1950 

August 2, 1950 

August 7, 1950 

August 10, 1950 

August 15, 1950 

August 28, 1950 

August 28, 1950 

September 1, 1950 

September 5, 1950 

September 7, 1950 

H & N letter (HN-5121) notified the AEC that com
mitments had reached 85 per cent of the obligated 
funds u.n:ier Modification No. 9. 

Modification Noo 10 was issued increasing the ob
ligated funds under the Contract from $17 ,250,000 
to $19,250,000, 

Reimbursement Authorization No. 12 was issued, ai>
proving additional classi!ieations in the orrcon
tinent wage schedule, 

H & N letter (HN-5430) advised the .AEC that com
m.1 tments had reached 85 per cent of the funds ob
ligated under Modification No. 10. 

Reimbursement Authorization No. 13 was issued, ef
fective as of May 29, 1950, approving revisions in 
certain classifications in the on-continent wage 
schedule. 

AEC letter (SD 5949) confirmed certain changes in 
scope, including the cancellation of all work on 
Bogallua Island• substitution or a JOO-foot steel 
tower for the 200-foot tower planned for Runit Is
land, and authorization or the continuation or erection 
or the 20~f oot tower on Eberiru Islani. · It also 
confirmed certain changes in procurement, including 
suspension of limoni te and iron punching purchases 
in accordance with the revised program and the can
cellation of the JO~f oot aluminum tower which had 
been ordered. 

Reimbursement Authorization Noo 14 was issued, ai>
proving certain revisions in the overseas wage 
classifications and additions to the classifications 
list. 

Modification No. 11 was issued, increasing the ob
ligated funds under the Contract from $19,250,000 
to $21,906,265. 

H & N letter (HN-5822) was issued, notifying the .AEC 
that commitments had reached 85 per cent or the total 
funds obligated under M:>dification No. 11. 

Reimbursement Authorization No. 15 was issued, ef
fective as of August 1, 1950, approving the addition 
of certain classifications to the overseas wage 
schedule. 

Reimbursement Authorization No. 16 was issued, ef
fective as of June 7, 1950, approving numerous 
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September 15, 1950 

September ~7, 1950 

September 29, 1950 

CX,tober 9, 1950 

October 11, 1950 

October 16, 1950 

October 19, 1950 

3-26 

revisions, deletions, and new additions to Parts 5 
and 6 of Appendix "A" of the Contra.eta The purpose 
of this Reimbursement Authorization was to reflect 
the original intent of this section of the Contra.eta 

Reimbttrsement Authorization Noa 17 was issued, con
taining a complete revision of Appendix "A" and con
solidating a.11 previous revisions covered by Reim
bursement Authorizations 1 through 160 

A meeting was held between representatives of the AEC 
and H & N in order to discuss and negotiate a modi
fication of the contract to cover scientific structures 
added to the scope of worko Negotiations were based 
upon an estimated construction cost of approximately 
$3,000,000a 

An AEC letter transmitted Reimbursement Authorization 
No. 17, dated September 26, 1950, providing authority 
to add, delete, or re-evaluate individual classifi
cations within the approved rate structures in the 
new Appendix "A", transmitted with Reimbursement 
Authorization No. 170 

Work Authorization Noo 51-507-14 was issued covering 
thirteen items o! additional construction worko These 
items included additional facilities and equipment 
for Japtan Island, additional facilities for Parry 
Island, grouting aJ:ld foundations investigation work 
in connection with the Military Structures Program, 
and other smaller itemso At about this time it was 
agreed to discontinue the practice of the issuance 
of Work Authorizations, inasmuch as the subjects 
usually covered were also included in official corre
spondence and formal modifications to the Contra.eta 

Modification Noa 12 was issued, increasing the ob
ligated funds under the Contract from $21,906,265 
to $22,664,2650 

Reimbm'eement Authorization Noa 17 was issued, re
vising reimbursement provisions for travel o! em
ployees joining or leaving the staff. 

Modillaation No. 13, dated October 12, 1950, was 
transmitted, increasing the total scope o! the Con
tract by the addition of a number of structures or 
tbs Scientific Structures Program, in the amount of 
$3,08.3,9950 This addition increased the total es
timated cost under the Contract to $24,990,260, ex
clusive of the fixed-feea 



November 1, 1950 Modification No. 14, dated October JO, 1950, was 
transmitted, increasing the obligated funds under 
the Contract fran $22,664,265 to $24,664,265. 

November 8, 1950 H & N letter (HN-6705) notified that AEC that com
mi tments had reached 85 per cent of the total amount 
of funds obligated under Modification No. 14. 

November 15, 1950 Modification Noo 15 was issued, increasing the ob
ligated funds of the Contract from $24,664,265 to 
$25,844,260. 

November 20, 1950 Letter CHN-1069 vu prepared by H & N in order to 
provide the .AEC with a basis for the obligation of 
additional f'unis. 

November 21, 1950 H & N letter (HN-6886) advised the AEC that com.
mi tments had reached 85 per cent of the funds ob
ligated under Modification No. 15. 

November 27, 1950 Modification No. 16 was issued, increasing the ob
ligated f'unis under the Contract .from $25 ,844,260 
to $26,64.3, 735. 

December 20, 1950 H & N letter (HN-7251) advised the AEC that com
mitments had reached 85 per cent of the funds ob
ligated under Modification No. 16. 

December 27, 1950 Modification No. 17 was issued, increasing the ob
ligated funds under the Contract from $26,64.3, 735 to 
$27,64.3,7.35. 

January 4, 1951 A meeting was held betwen representatives of the AEC 
am H & N to discuss accumulated additions to the 
scope of work and to negotiate a modification to the 
Contract to cover these additions. 

January 8, 1951 Modification No. 18 was transmitted. This modifi
cation was designed to correct the wording of the 
Definitive Contract to reflect the original intent 
of the parties with respect to reimbursement of over
head items. 

January 9, 1951 H & N letter (HN-7541) advised the AEC that com
mitments had reached 85 per cent of the funds ob
ligated under Modification No. 17. 

Januarr 16, 1951 Modification No. 19 was issued, increasing the ob
ligated f'unis under the Contract f'rom $27,64.3,7.35 
to $28, 64.3, 7.35. 

January 19, 1951 H & N letter (HN-7725) advised the AEC that commitments 
had reached 85 per cent or the funds obligated under 
Modification No. 19. 
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January 23, 1951 

January 24, 1951 

Januar;y 29, 1951 

Januar;y 29, 1951 

February 8, 1951 

Fe?ruary 15, 1951 

February 20, 1951 

March 1, 1951 

March 6, 1951 

March 7, 1951 

March 21, 1951 

March 28, 1951 

3-28 

Reimbursement Authorization Noo 17 was issued, re
lating to paragraph 7, Section A, Part 1, of Appendix 
"A" of the Contract, vhich had required that acy 
change or revision in salary and wage scales under 
the Contra.ct would require prior vri tten approval of 
the AECo 

Modification No. 20 was issued, revising the pro
visions of the Contract so that notification to the 
AE C would be required when commitments reached 95 
per cent of obligated funds. 

Reimbursement Authorization Noo l 7F authorized ad
ditional classifications in the overseas wage schedule 
and revised the provisions of Appendix "A" with re
spect to incentive compensation to overseas employees 
who signed renewal contracts. 

Modification Noo 21 was issued, increasing the o'l>
ligated funds under the Contract from $28,643, 735 
to $29,643 11 7350 

H & N letter (HN-8058) advised the AEC that can
mi tments had reached 95 per cent of the funds ob
ligated under Modification Nao 210 

AEC letter transmitted Modification No. 22, dated 
February 9, 1951, increasing obligated funds under 
the Contract fran $29,643,735 to $30,643,7350 

H & N letter (HN-8194) advised that AEC that com
mi tments had reached 95 per cent of the funds ob
ligated under Modification Noo 220 

AEC letter transmitted Modification No. 23, dated 
February 27, 1951, increasing the obligated funds 
under the Contract from $30,643,735 to $31,643,735. 

H & N letter (CHN-1309) advised the AEC that 100 per 
cent of the funds obligated under the Contract would 
be committed within a few dayso 

Reimbursement Authorization Noo 17H was issued to re
vise the provisions of Appendix "A", Part I, Section 
A with respect to the furnishing of medical am dental 
services to employees enroute to or from the Jobsite. 

Modification Noo 25 was issued, increasing the ob
ligated funds fran $31,643, 735 to $32,643, 735. 

H & N letter (CHN-1324) advised the AEC that com:-
mi tments had exceeded 100 per cent of the total fuoos 
obligated under Modification Noo 250 



March 31, 1951 

April 12, 1951 

April 23, 1951 

May 2, 1951 

May 3, 1951 

May 21, 1951 

May 28, 1951 

June 4, 1951 

June 6, 1951 

June 12, 1951 

AEC letter transmitted Modification Noo 24, covering 
the scope of vork negotiated on January 4, 1951, and 
additional items of cost which were agreed upon during 
meetings on February 27t 19510 The total scope of 
work described in the Contract was increased to 
$27,177,059, exclusive of feeso This total included 
the original. token amount established for Jobs 4 ani 
5, which amounts had by this time been demonstrated 
to be wholly inadequateo 

AEC letter transmitted Modification Noo 26, dated 
April 10, 1951, increasing the obligated .f.UIXis under 
the Contract from $32,643,735 to $34,643,7350 

H & N letter (CHN-1357) advised the AEC that on or 
about April 30, 1951, commitments would reach 100 
per cent of the funds obligated under Modification 
Noo 260 

Modification Noo 27 was issued, increasing obligated 
funds under the Contract from $34,643,735 to 
$35,643,7350 

Reimbursement Authorization No. 17I approvied ad
ditional classifications in the on-continent sal&.17 
ani wage schedule. 

H & N letter (HN-8959) advised the AEC that com-
mi tments had reached 95 per cent of the total .f.Unis 
obligated under Modification Noo 270 

Modification Noo 28 was issued, increasing the ob
ligated fuzxls under the Contract from $35,643,735 
to $36,643,7350 

Reimbursement Authorization Noo l 7J was issued, ap
proving additional classifications in the on-continent 
Sal&.17 ani wage scheduleo 

AEC letter transmitted Modification No. 29, dated 
May 18, 1951, effective as of September 16, 1948, 
clarifying the intent of the overhead provision or 
the Contract in order to exclude therefrom "Help 
Wanted" advertising. This item of expense should 
have been included as a directly reimbursible item 
aIXi was treated as such during the life of the Con-
tracto · 

H & N letter (HN-9107) advised the AEC that com
mi tments had reached 95 per cent of the .f.Unis o'c>
ligated unier Modification Noo 280 
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June 29, 1951 

June JO, 1951 

3-30 

Modification No. JO increased the obligated funds 
unier the Contract from i;6,64J,735 to $38,811,071. 

Efforts were under vay to negotiate a mod11'1cat1on 
of the Contract to cover the scope of vork done under 
Jobs 4 and 5 as well as to cover additions in scope 
in the construction program, including facilities for 
a fourth shot site (to be completed on Engebi Island 
after the detonation of the second weapon on that 
island). 
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CHAP"ID 4.1 

H & N ORG.AIIZATION 

The type ot contract between the Atomic Energy- Com:tasion. and Hollies 
& NarTer, CO"Tering as it did the complete responsibility tor design, con
structiCJn, and operating :t"tmctions for the Prov.i.Dg Ground :facilities, 
made it imperative that the organization established to perfol"ll these 
functions should be characterized by an effective system ot checks ad 
controls between f"lmctional units. This characterization was mandator;y 
in order to assure the complete and unbiased performance of design and 
field engineering duties, construction duties, and operational duties. 
Of particular importance in this respect, in viev of the fact that the 
responsibility for both engineering design and construction resided in 
the Holmes & ~r organization., was the necessity for making certain 
that Title III EngineeriJJg Se?"Tices, including inspection. of construction, 
report& of progress, and other duties, were eff ecti Te. Likewise, control 
from the monetary standpoint and security control of all activities were 
prime considerations in this systea of organizational checks and balances. 

In addition to the aboTe considerations the ecollOllies to be realized 
under such a contract included operational facility alld coordination, 
ad:n.ntages in procurement t1ming, and organizational :flexibility to ab
sorb changes in the scope, character and detail of work to be performed. 

On the basis of the principles noted, the organizational breakdoft 
of f'unctiona for the Proving Ground project followed existing l.iJM!ts in 
the H & If organizationo The prille responsibility for the performaace 
of the work under this contract resided in the Operations Division and 
specifically was under the iumediate supervision of the Project Ma.Dager; 
hoveTer, in order to mai.nta1ii the required control and independence of 
action, responsibility for design engineering act1Tit1es was direct]J 
delegated to the Engineering DiTisiono Fiscal control and supporting 
serTices were rendered by the Fiscal and Administrative Divisions, and 
the Security DiTision established the necessary procedures and liaison 
to f'ultill the requireMnts for clearances, information control, and 
physical security. 

Within the Operations Division, departmental organization coTered 
on-continent and Jobsite construction, procurement, personnel, Jobsite 
security, serTice operations, Jobsite fiscal, and engineering tunctions. 

Figure 4.1-1 sboY8 t.he :f'unctional responsibility break.down existing 
at the inception of the project. The •ann1ng of the organization and the 
establishllent of the various f'Ullctions involTed merel7 the assigmlent of 
responsibilities tor the perforllaDCe of duties in connection vith the 
Proving Ground Prograa as the needs of the project required. Seasoned 
H & N personnel occupied substantially all of the key positions illVOlTed. 
The recruitment of other personnel to flesh out the ultimate organization. 
is discussed in more detail in Section 8, Personnel. 

The performance ot constracrtiGD and operation activities at the re
mote location of the Proving Ground required a Jobsite organization which 
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vou1d also reflect the basic principles noted abOTe in order to assure 
e:f'f'icient utilization of' manpower, proper pert"ormance of' the work in 
accordance w1 th plans and specifications, w1 th max1•u• coordination of 
the multiplicity of' activities being carried out at the f'if'teen di:f'f'erent 
locations within Eniwetok Atoll. Figure 4.1-2 show the twt:f.oMl or
ganization plan employed. 

In the course of' time, minor organizational changes were ettected 
to meet changing conditions. Thus, f'or example, in JaDuary 1950, when 
the :functions of the Estimating Department had changed f'roa those par
ticu1arl.y related to engineering activities to broader alliance with 
construction activities, the Estimating Department was transferred f'roa 
the Engineering Division to the Operations 'Division. Likewise, by this 
time the advantages to be gained by continuation of' the inuance of' requi
sitions f'or construction materials and supplies by the Engineering Di
vision had become minimal. In addition, authorization had been giTeD f'or 
the construction of' the elements involved in the Mili"tar7 Structures 
Program in which the H & N organization had no design engjneering re
sponsibilities and only supplied manpower for limited field engineering 
services at the direction of Department of Defense representatives. Thus, 
the desirability of transferring the material requisitioning 8l1d. con
trol :f'uDctions to the Construction Departaent was apparent and this or
ganizational change was accomplished at this time together with the more 
complete manning of' this Home Of':f'ice department to meet the increasing 
work load. 

At the inception of the overseas portion of the work the supporting 
activities required f'or construction were not of' such a magnitude as to 
require the establishment of' a separate Ser'Yice Operatioaa D1Tision. 
Thus, as shown in Figure 4.1-2, operation of' boats, camp operations, and 
utilities operations were all designated as the responsibility of' the 
other Jobsite Departments. By the sumer of' 1950, as substantial coa
pletion of base facilities at Parry Island had been accomplished and 
more of the construction work ettort was being shifted to the operational 
islands to the north of Parry, the time cuie for the establiahllent of' the 
Service Operations Department in order to avoid distortion ot construction 
costs. This was accomplishad. 1a accordance with original plana, and the 
necessary tr8l1Sf'ers of' respoaaibili ty f'roa other Jobsi te departments to 
the Service Operations Department were ef'f'ected to reach the resu1t shown 
iJ1 Figure 4ol-3. 

In order to 1Ddicate the m.anpover division 8110ng the various :f'tmctio:a.
al units shown on the charts in this section, re:f'erence is 1l8de to Table 
4. .1-1 in vhich manpower levels durillg January 1951 and July 1951 are 
compared. 
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TABLE 4 .1-1. MANPOWER COMPARISON, JANUARY 1 AND JUNE 30, 1951 

DIVISION OR DEPAmm:NT Jan. l, 1951 June 30, 1951 

HOME OFFICE 

Engineering Full time 20 11 
Part time 96 40 

Operations Full time 2 1 
Part time 0 1 

Administration Full time 17 2 
Part time 0 17 

Construction Full time 2 0 
Part time 0 4 

Procurement Full time 82 23 
Part time 0 19 

Estimating Full time 11 0 
Part time 0 10 

Personnel Full time 28 16 
Part time 0 13 

Fiscal Full time 9 8 
Part time 58 50 

Budget Control Full time 0 0 
Part time l 2 

Security Full time 11 0 
Part time 0 6 

TOTAL HOME OFFICE 337 223 

JOBSITE 

Service Operations 665 205 
Construction & Maintenance 681 188 
Administration 151 79 
Fiscal 30 21 
Engineering 71 9 

TOTAL JOBSITE 1598 502 

GRAND TOTAL 1935 725 

NOTE: Part time employees indicate those who were "Q"-cleared and 
available for work on Contract AT-(29-1)-507 as required. 
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CHAPTER 4.2 

LIAISON WITH AEC AND OTHER GROUPS 

The need for flexibility in organization to aba«r'b the impact of 
changing and expanding requirements has been noted in Chapter 4.l. In 
addition, it was necessary to maintain adequate and proper liaison with 
the AFC and the multiplicity ot other agencies involved in ProTing Ground 
activities. Procedural arrangements to meet these requirements were ot 
necessity among the early decisions. However, these decisions and the 
resultant arrangements depended tor operability upon the proT.lsioa et a 
suitable orgniazational structure. 

The interrelationships between the Holmes & Narver organization, 
the AEC, and other groups were based upon direct liaison as far 88 practi
cal and consistent with orderly contractual and fiscal relationships. 
Figure 4.2-l, -2, and -3 show in chart form the development in the course 
of time of the interrelationships Ullder discussion and illustrate the 
organizational arrangement employed to expedite the flow of intol"ll&tion 
to all interested groups. It will be noted that, v.L th the passage of' 
time, even though the impact of liaison requirements beca11e beaner, the 
basic Holmes & Narver organizational structure did not change. Procedural 
changes were e:f'f ected to meet new requirements but such changes were 
readily encompassed within the existing :f'u.nctional arrangements. 

As an example ot the type of arrangement referred to, reference is 
made to Figure 4.2-4 which shows the flow of Job 5 support requirements 
f'rom the many groups engaged in scientif'ic activities to the R & N or
ganization and the ultimate accomplishllent of the work. 
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USER GROUPS 

UN HOURS - 286,680 

J'igure ~.2-~ Flov of Job 5 Support Requirements 
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EXHIBIT A 

Letter -of- Intent, Contract 
No. AT-(29-1)-507 
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IM a1•t. Y a111a TO: 

SFC 

UNITED STATES 

ATOMIC ENEAOY CDMMIBSIDN 

L.D• AL.AMO•. Nl:W Ml:XICD 

Contract 110. AT-(29-1)-507 
Date: September 16, 1948 

Holmu and ~aner, Ellgineert1 
824 Figueroa Street 
Loa Angel.ea, Calltornia 

rt 1• the deaire o! the Ataaic Enerp Ccmmisaion ( hereiuf'ter called 
the 11CcmmiH1on11 ), acting Oil behalt ot the lbited Stat.ea ot .Amllrica 
(hereinatter called the 11r.aY~t11 ), to enter into a contract vith 
you tor the pertozunce ot architect.-.na1Deer aenicea, nec•HU7 
to COT81' the 1.ni tiaJ. procr8811inc and pl"el 1m1 MJ7 pl811111.ng required 
in COZ111ect1on vith preparatio~ ot the Loe Alaoe Scietitic 
Labontor,- tor veapca t•tinl acti'fi.ti•, u tollon1 

( l) PHl1.minaJ7 reoormaiHllDC• Uld atuq ot proving ground a1te at 
the Eniwtok Atoll tor the purpoae ot determ1.n1ng llUCh 1Dtor
matio11 u 1• nec••8J7 to tol'lllllate a conatruction prograa. 

(2) RecCllMDd t1J191 ot permanent Uld tt111pOJ:V7 con1truct1on 
auit.able tor the purpoaN ot the t .. ting progr-. 

(3) When Uld u acned upc:m bT yau mid the Ccxmi.Hion produce IUCh 
deai111, lpeCiticatiGM, 8Dd •terial lllta u 1n required 
to tacWtate the purchue o! material.a, IUppll•, equipmit 
and 1tructurea neo•HU7 in connection vith the pl"Ogr-. 

( 4) Dellnr vri tten reporta cm renlta ot recozmaiaance Uld 
1tudiea CO"Nl'1ng 1ite drnl~t pl.ana, utilitiu and 
•tructuree. 

( 5) Sulai t vri tten comprebaain ~·tiona cm a datini tive 
coutruotion progna with a time 1chedule and a cOlt eatillate 
cOOl'dinated with the progna. 

( 6) Pwton l\lCh other related C'Chi ~•er aenic .. u mq 
be mtw.J.lT acre•bl• !l'Osll u. to u.. 
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Pencllil& execution of a definitive contract an ordc- i• hereb7 placed 
with you tor the performance of the above d•cribed work. It ia 
propoeed that b7 your acceptance of thi• order that you undertake 
without del&7 to enter into .necotiatione with the Atcmic !ner!D' C~ 
m1Hion looking to the eacution of a definitive contract. Such 
definitive contract w1ll contain all applicable articlu required 
by' Federal Lav, exeautive order or reguliltiona of the CClllliHion 
which are incorporated herein b7 reference. Tha definitive contract 
will alao contain detailed t8l'lllll and conditione u agreed to by' the 
partiea which mq or mq not be at variance with the provieione of 
thi• letter. 

Pencllil& the •DCUtion ct the definitive contract you w1ll proceed 
with the perfOl'llllDce of the above d•cribed vork. Prori.ded, how
ever, that each order, eubcontract, ar cc-.itmmt tor matm.~, 
equipment or euppli• made b7 you in the tm-therance of thia work 
for an aaunt in excue of Tvo TAou.and Doll.an ($2,000.00) w1ll be 
eubject to the prior approftl. of the Comli.Hion: and aD1' ccmaitmmt 
med• b7 you to P&7 ratu in ucue of ext.et.inc ratu to pq to 
peraCllD.el apl.07ed on the work ehall be eubject to the prior a~ 
proftl. of the CClllllli.Hion. Subject to the foregoing limitatione 
reimbunemente w1ll be mede to you currcitl.y for all upeu.. in
aurred in pertoming the vork upon eulniHion b7 ,OU of certified 
p~lla, paid ilm>icu &'llll/ar euch other WppOrtinc dOCU311Clte re
quired b7 the Cami .. ion1 provided, hovevc-, you w1ll not apand 
ar obligate tunde in exo•• of One Rundl'ed Twat)' Five ThcNNnd 
Dollars ($125,000.00) in the perforunoe of thi• letter contract iml•• the CCllllll1Hion apec1tioall7 authorisu you in writing to 
exceed eaid aount, 

In cue a definitive contract i• not executed within one hundred and 
twat7 caleM.r dqe (ar within euch additional. tiM u..,. be mt.UaJ4' 
q:reeable) hca the date of thia lettc- becauae of the inability of 
the parti• to agree upon i te term. and condi tiona, the order con
tained hC'ein w1ll terminate, In the nent of terllination plU'8Wmt 
to thi• parqraph, you and the Caminion vill attempt to agree upon 
a negotiated Httlement on reuanable terme of the amaunt to be paid 
b7 reuon of euch term1nation, U you and the CClllaieaion eH not 
able to q:l'M upon euch negotiated eettl._t within ninet7 ( 90) 
d.819 after the ettective date of the termination (ar within euch 
longer period aa at aD1' time mq be mutual.l7 q:reed upon), the 
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Govenmaent bind• itaelf (without duplication ot 8zt1 ot the following 
payments or of pa,ymentl previoualy made) to reimburse you tor the 
reimbursable co1t1 incurred b7 you in the performance ot the order 
contained herein md for 8zt1 amoimta paid b7 you or for your account 
in Httli.ng with the appronl of the CamiHion your obligatiou tor 
collllli tment• made in the perf'orunce of thi• order. In lieu or re
imbursing you tor expendituree made b7 you in aettli.ng 8zt1 ot your 
obligationa tor comitaenta, the GoTemMDt, in the d11cretion ot 
the Comiaeion.., UINM auch obligationa or 8zt1 of thm. 'l'be 
total ot such reimburaemmt md ot all ~ta llllde prn1oual7, 
together with the 81DOWlt of erq obligationa usaed ah.all not exceed 
the llllOIDl.t a'oon 11p9citied. 

Diaclo1Uf! or Ipfmpation1 (a) It 1a under8tood that d11cloaure ot 
intormation ralati.ng to the vorlc contracted tor her9Ul:ld.r to arq 
penan not mtitled to recein it, or failure to aa!eguard all 
Reatricted Data, Top Secret, Secret, Cantidmtial md RNtricted 
matter that ma:r come to rou, or arq penan under 7fNZ" control in 
connection with the work under thia contract, .., subject you, 
your agcta, mpl.O)'Mll, md aubcontractora to cr1m:1ml liahili t7 
und.r the lava ot the United Stat.ell. See Tit.le I ot an Act ap
proved June 15, 1917 (40 Stat. 217; 50 u.s.c. 31-42 u 11111911ded b7 
an Act approved March 28, 1940 ( 54 Stat. '?9), and the proviaiou 
of ID Act appro"fed June 12, 19.38 ( 52 Stat. 3: 50 u.s.c. 45-J.Sd), 
u auppl.-ted b7 E:ncv.ti.,. Order No. 8.381, dated March 22, 1940, 
5 P'.R. 1147. 

(b) You agree to conto:na to all Hcurit)' regul.atiou md re
quir..-ta ot the Atcaic Phergy Camiaaicm. Except aa the Ccaaiaaion 
.., authorise, in accordance with the Atcaic Pher17 Act ot 1946, you 
agree not to pel'llit erq 1.ndirtdual to ha.,. accea1 to reatricted data 
until the Pedaral Bureau of InTMtigation lhall han made ID in
vestigation md report to the Comilaion on the character, uaociatiomi, 
md 10)'8l.t7 ot IUOh 1.ndi'ridual md the ea.iaaion ahall haft deterll1Ded 
that pC'lli tti.ne IUOh peracm to ha.,. acoUI to reatricted data vill 
not 8Ddqv the cam:in det ... and aecurity. The tC'lll8 •restricted 
data• u uaed in thi1 parqraph MaDa all data ocmcllZ'Dinc the mmm
tacture or utWsation of atomic vaapcm.1, the production of f111ion
able material, or the uae ot f111ionable material in the production 
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of power, but lhall not il1clude 11111' data which the Ccaaiaaion !i'om 
time to time detenlinea mq be published without adveraely af
fecting the OOllllm)n detenae and 1ecurit7. Yau will inlert in all 
su.bcontractl under th11 contract, provi.1ion1 11mil.ar to the text 
ot paragraph (b} of th11 .Article. 

Pateptta (a} Whaner 11111' di1CC1VC7 ot invation i• made b)' 7atJr 
organization or 11111' ot 7atJr empl07M1, or bT arrr 111bccmtractor or 
11111' ot i ti emplO)"H8, in tha coune ot the wort called tor in th11 
contract, ;you will .t'unliah the Ccmn111icm with completl information 
thereon and the Ccmn111ion lhall han the 1ole povw to determine 
whethm' or not and W... a pe.tmt application •hall be filed, and 
to determine the d11poeition ot the title to and the righta undlll' 
11111' application tor pat.ti that 111111' renl.t. The Judpent ot 
the CCllllli .. icm on wch. •ttlll'9 lhall be accepted aa final, and 
;you agree that ;you will execute all d~tl and do all thingl 
nece11ar,- or propw to CU'1'7 out the Jwipc~. of the Ca-.1 .. ion. 

( b} Wi tbout va1 'ring the rigbtl ot the GaYenmmt under the 
!ongoing provi.lion, it 11 apoeed that all pro-rl1ionl ot the 
Atcm.c Ener17 .let ot 1946 relating to pe.tenta and innntion1 '" 
herel:v incorporated b)' retwcc•. No cllia tor pecuniar,- avard 
under the provi.1ian ot the Act lha1l. be ... ertect b)' ;rou or your 
empl.07ff8 or b)' 11111' lllboontractor or itl empl07M1 with napect 
to err invention or di•COTWT !Ude in the courae of the work 
called tor herein. 

(c} You will inlert appropriatl provi.1ion to attectw.tl the 
purpo1N d .. aribed in parqrmpba (a) and (b} abaft, in contracta 
with your emplOJM9 and IU'bccmtracton. 

You will not IU'bcontract 11111' put ot the wort ;rou are obligated 
to perfon undw thi• lettlll' ap'MMllt acept u 111111' be authoriMd 
in vr1 ting bT the Ccm:i. .. ion. The IUM to be uptaded b)' tJae 
Govezwt hlll'tlunder are chargeable to appropriation 8990100.001 
904-101 sn20-10. 

U ;rou agree to the prorlaiou ot thi• lettw, pl .... 1Ddicatl TWZ 
acceptanoe bT att1Jdnc JOUl" 1ignature an thi• lettlll' and three 
copi• u.r.ot, and Nturn1q to th11 ottice the ariginal and tvo 
copiN. Such acceptance will CODltitute th11 letter a contract 
cm the tem1 set forth herein. 
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The teru "!taaic En.era COlllliHion" and 11COllll1Hion" u Wied herein 
11111an the United Stat.. A.tcmic Enera Ccmd.Hion or 1 t8 dul7 authorised 
repr .. entatin. Thi• instrullent 1• authorised b7 and negotiated under 
the Atomic Eller17 Act ot 1946. 

Sincerel)' ;your11, 

Receipt ot the foregoing letter 1• hC'tl~ bckncvledg.s ~tazice 
given to 1 t8 tezw and condi tiona tbia / ~ dq ot , 948. 
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December 2l, l~ 

LAB-J-513 Hll-176 

MDl>lWIDlJM OP UllDEBSTAIDillG 
PERT.AIImfG TO NmOTIATI01' or All ARClllT1£T DGDDR MA1lAGDCDT COITIUCT 
BETWED THE ATOMIC DDGY CCMO'.SSI01' AID ROI.MIS AID 11ARVD, DGIIDRS 

1. There 1a set forth herein under1tanding between the ·Atomic Enera 

Colllli.11ion, repre1ented by official.I of the Santa re Operatione ottice, aDd 

Hollle1 and 11arTer, Eng1neer1, 824 South Figueroa sir.et, Loe .Angele1 l~, Cali-

tornia, developed during negotiatione for a definitiTe contract c0"9ring a 

coneiderable scope of work 1n connection vith prelill1.D&17 recol1D&i11uce, reports, 

de1igna, conetruction, maintenance, operation and 1pecial 1erTic11 to be per-

formed in the deTitlopment of a perunent pl'OTing grouM. at biwtok Atoll. 

2. It is the intent of the Atomic Enera Comiuion to contiJmoully emplo7 

Holme1 and !&rTer trow. the project'• inception to ite completion, 1ubJect to 

aati1tactory performance. The Architect Engineer 1b&ll ee~l11h his planning 

on this buil and the definitin contract ah.all contaiD optional proTi.lione tor 

phuee of tuture work which c&11DOt be obligated under contract tor budgetarJ 

reuone. 

3. Aa of December 21, l~, atatua of pr111nt contract arrangeme11t1 i1 

u tollon: 

i.tter Contract llo. AT (29-l)-507, with ModUication llo. l, dated 
Septellber 28, l~, goTitrnl the vork. DOY Wider pertorw.nce. 

Preliminary field recolm&iuuce and. ~ical 1urTe71 h&TI been eccoapl11hed., 

along with coneiderable other prel18iD&17 110rk iJlclDdillc 1pecial tonr de11pa. 

Pinal report i1 1ched.uled. for 1ubll111ion J111111&Z7 15, 1~9, which report 1hall be 

utiliHd to fora a buil tor complete definition ot 1cope, dete?'ll1Dat1on ot 

coat e1t1ute1, and other detinitin data required. tor to?'Ml contrect pu.rpo111. 
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MEI«> OF Ul'IDERSTANDING Pertaining to Negotiation ot Contract Betveen ABC alld. 
Hol.me1 and Harver, Engineers - Cont'd. 

4. Becauae or the broad 1cope and Taried nature ot the work to be performed 

under the definitive contract, it ii agreed that a reimbur1able type Architect 

Engineer Conatruction Manage•nt contract, vith 1pecial proviliona to cover 

-intenance, operation and other 1pec1.1'ic serTicea, 1hall be entered into. It 

is the intent or both parties to utilize luap-1U11 subcontract1 and purchale 

orders inaotar a. practicable. 

5 . In order that certain approved phue1 or the work can be initiated at 

an early date, and in conformance vith 1chedule1 required to -t the over-all 

plan on the 901t ecol:IOllical bads, it 11 agreed that all prel1111D&r'7 work up to 

and including tiM or 1ubm111ion or the tinal report •hall be covered by a nego-

tiated fixed fee under contractual arrang ... nt1 permitting full reimbur1abilit7 

for 1uch co1t1 u are agreed upon &lid contained in the contract. 

6. Folloving completion or negot1atio111 on the report phaae, contractual 

arrangement• Yill be entered into, covering the herein de•cribed general •cope 

ot vorlt by agree phaae1, in accordance Yith predetermined ti• achedul.H cover-

ing budgetary periods. Appelld.ed hereto a. Schedule l i• a prel1111D&r'7 de•cription 

ot the -Jor ele•nta or the over-all scope ot vork, 1et torth according to 

respective ti• phase•. 

7. The Cotmiuion desire• accQlllPli•bllent ot the tolloving activitiea, 

de1cribed herein general teru, ph&ted into the over-all time schedule. The 

Architect Engineer •hall coordinate hi• plam11ng, delip, procure11ent alld. other 

operation. to accQ111Pli1h the de1ired objective•. in accord.aDce with the 1chedule1 

alld. vithin monetarT allotments e1tabl11hed in the contract. Follovillg are the 

obJect1ve1: 

A. Becauae or the 11111.larity or radiological colld.itiona at Trinity 

and the Eniwetok Proving Ground and becaUH ot the experience that Holme• alld. 
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MEI«> OP UNDERSTAl'Dill'G Pertaining to Negotiation of Contract Between AEC and 
Holmes and Narver, Engineers - Cont'd. 

Harver personnel can gain, it is desired to conduct an operation at the Trinity 

site consilting of rendering the preaent crater radiologically safe by such 

111ethodl u are mutually agreed to be the Architect Engineer and reprl"sentathes 

of the Loa Aluioa Scientific Laboratory of the University of California. Exact 

det&ila and contractual an-angeMnta vill be vork.ed out folloving survey and 

recomelldationa . 

B. Com truction Pbue ! - Target Dates, February, 1949 to June 30, 

1911-9: Holmes and Harver shall proTide nece1aary peraoDDel, supplies, equii-ent, 

and 1ervicea to initiate prelillill&Z7 engineering and conatruction vork in con-

nection with aite clearance and preparation, building rehabilitation and ll&inte-

nance, facility and equ1}9ent repair• and maintenance, and •hall accomplish the 

nece11ary procurement in connection vi th the alx>Te. During th11 period they 

will initiate architectural and engineering vork in connection with Phue II 

conatruction. In addition to the procure111ent necesaar,- for Pbue I or the 

operation, Hol11ea and Harver •hall procure tovera in accord.&Dce vith the delisn-

already prepared by thea and •hall procure, or negotiate toward the procure•nt 

of, such other material and equii-ent a1 ~ be approved b;y the contracting 

officer. It is not anticipated that all of the above-outlined work can be coa-

pleted within five monthl after atarting, but a1 mw::h vill be done a1 collditiona 

and availability of labor and equii-ent perait. 

C. Conatruction Phue II - Target Datea, Jul.7 l, 1911-9 to December l, 

1911-9: Holme• and lfarver ahall, upon involr.ing or the option in the contract 

covering Filcal Year 1950 vork, turn11h the neceuary peraozmel, equii-ent, Mte

riw, 1upplie1 and aervicea to C&rl7 on architectural and engineering aervicea and 

initiate the major reconatruction progra during the period of t1M aboft detillia4. 

-3-
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Phase II is intended to accomplish major repairs and rehaDilitation, as well 

as to inaugurate the major phases ot the coll8truction prograa. 

D. Construction~ III - Target Dates, December 1, 1911-Q to 

December 1, 1950: Holmes and Jarver ahall, upon invoking ot the option in the 

contract, prosecute Phase III to it• completion. Phase III includes the 

completion ot engineering design and coll8truction ot aell1-permanent and permanent 

tacili ties. 

E. Operating ~ IV - Time ot Service, July 1, 1911-9 to JUDe 30, 

1951: During the above stipulated period Holmes and Jarver shall, upon invoking 

ot the option in the contract, operate utilities and camp services, •hall proTide 

installation creva and equipment, shall accompliah such engineering and coll8truc-

tion not preTiousl;y included in Phases II and III, generally tor special buildings, 

instrumentation and other scopea connected Yith the actual teat operation; and 

shall provide labor, materials, equipment and service• tor such aaaistance to the 

Collllliasion as the contracting officer ~ direct. 

P'. Roll-U}l Phase Y. - June 30, 1951 to January 1, 1952: During the 

above-mentioned period Holmes and l&r'ler shall, upon invoking ot the option in 

the contract, accomplish the neceaaar;y work tor roll-up at the operation, con-

aisting generally ot salvage, atorqe, demobilization and eat.i>llahMnt ot 

maintenance personnel to ill8ure tull protection ot all structure• and utilities, 

culminating in the conversion ot the proTing grOWld to a 1tand-b7 condition. In 

the event that continued services during the DOn-actiTit period following January 1, 

1952 are delired, such serv1cea Yill be coll8idered an increase in scope and Yill 

be the subject ot separate detinitiTit contract arrangements. 

8. In connection vith pedormance ot the above-outlined 1cope ot work, 

the tolloving u:aderatanding regarding 'the 1ubject1 listed shall preT&il unless. 
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MEM:) OF UIDERSTANDING - Pertaining to Negotiation or Contract Between AEC and 
Holmes and Narver, Engineers - Cont'd. 

instructions to the contrary are received rroa the Atomic Energy Commission: 

( a) Equipment 

It is the intention or the parties, in order to effect economie1 

in the vorlt 1pecified, where practical and feuible in the judgment or the 

Architect Engineer, to utilize equipment, supplies and material from the Armed 

Force1. Ir, in the opinion or the Architect Engineer, procurement from the 

Armed Forces store• i1 impractical or not !euible, they will initiate procure-

ment or equipment or negotiate for the uae thereof through such other sources 

u may exist. 

(b) Transportation 

It is the intention of the partie1, in order of etrect economie1 

in the vorlt 1peci!ied, where practical and reuible in the Jud8ment or the 

Architect Engineer, to utilize military aircraft, ships, boats, and vehicles 

of the Armed Forces. Ir, in the opinion or the Architect Engineer, such utiliza-

tion is impractical or not reuible, they will initiate procurement or trans-

portation or negotiate therefore through such other sources as may exist. 

( c) 'Warehous iag 

The Atomic Energy COlmi.Hion will acquire or leue adequate vare-

houaing space in the continental United State1 to facilitate supply or the opera-

tion. Operational control or 1uch warehousing shall be delegated to Roble1 & Harver. 

Costs in connection Yith the warehousing operation 1hall be reillbur1able. 

(d) Logistic SU;pport 

Appro't'ed cost• in connection with logistic support of personnel 

rurni1hed by Rolme1 and lf&rTer shall be reimbur1able. The term logistic support 

shall iDclud.e messing !acilitie1, cOllllissary, medical facilities and 1upplies. 

-5-
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Roi.ea and Jarver, EDgineere - Cont'd. 

recreational 1ervicea and such other service• and supplies a.a are nec•••&l'7 in 

order to adequately conduct the operation. 

(Daring the courae or the contract, quarters provided 4111ployeea under 

this operation 1hall be rent-tree.) 

9. The uaual appendices to the contract conring details or retiiburaemnt, 

personnel polic:y and salary-nee schedules, and such other appendices u are 

required for the accomplishment of the contract will be incorporated at a later 

date. 

10. By virtue or the additional scope or work. added to exiatinc contractual 

arrange•nta, the monetary lillit 1pecitied in Letter Contract lo. A'! (29-1)-507 

1a increaaed to a total or $530,000.00, excluain of tees. Pixed tee tor the 

services rendered will be determined when negotiations tor a d.etinitin contract 

are completed, for which the target date is Janu&r)' 15, 1949. 

~: Schedule I 

APPROVED: 

HOUCES AID NARVER, EIGIIE!RS 

Date: December 22, 1948 

-6-

APPBOVBD: 

J.l'OR THE ~C DE!r}Y CClllISSIOI 

By ____ ....,...--.-....-.,--..-:.---~-
Carroll L. Tyler 
Manager, Santa re Operat1on11 

ottice 

Date : ___ Dec_eab __ e_r_22_,_1_.94_8_ 

Exhibit B. Meaorandua of Understanding (Contimied) 

1-13 



E-Ui-

Report, P'ir1t Reconna11aanc:e Trip 

De1ign - over-all Scope 

l. Tower Deaign and orientation 

2 . Utili tiea : 

(a) Water Supply 
(b) Sewerage 
(c) Paver Plante and diatribution 
(d) COllmWlication 
(e) Cable inatallation and maintenance 

3. Houaing 

4. G.- Building• tube reorientation 

5. Aggregate aDd. !ill 1ource1 

6. Grading, tower areu 

7. Paving 

8. Pier• 

9. Cauaeva)'a 

10. P'ield Surve;ys 

11. Miacell&DeOUll Buildinga 

Conatruction - Over-all Sequence of Stepa to be Taken 

1. P'ield Sune19 

(a) Trin1t7 - tilling of crater 

2. More cable te1ta 

3. Maintenance betveen DOY and. conatruction tille 

4. Procurnent 

5. Im tial construction crew, to build CUIP and for 18 

6. Shipping of men and -teriala 

7. Interill Conatruetion Prograa 

8. Rehabilitation of ext.ting buildinp at atollT A1r1tripat 

9. Protection of cable landinp . 

10. Ul ti .. te conatruction prograa. 

Field perforM.nee 1a itellized on following aheete, in Tarioua pb.uea. 

SCHBOOLE I -1-
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SCOPI or ACTIVITY 

Conatruction Pbaae I 

February 1~9 to July 1, 1~9 
Montha 

1. Eatabliah resident engineer at aite. 
2. Gradilll of Encebi, .Aomon, &Zld Runit tor radio aatet7. 
3. Clear &Zld grub Bogallua, it selected u fourth site. 
4. Maintain air etrip1 (weed removal., reshape and. blade, roll aD4 water IW'face). 
5. Remove cond.-ed build1D1• from Bnintolr. and Parr;r. 
6. SUltain the garrison's fac1litie1 to care tor titt;r gue1t1. 
7. Inaect control on Bnintolr., Parry, Ani;runii, BoJoa, Runit, B11Jiri, &Zld 

.Aomon; 1'11&1•, Engebi, Bo~go, &Zld Bogallua. 
8. Protective coatillll tor tonra, (3, 75 feet) 
9. Land survey (triangulation, -PPiDI, desip data) . 

10. Cable te1tiD1. 
11. Repair and mainteD&DCe of he&T)' equipment and boat.. 
12. In1 tial procure-nt. 
13. Cauaeva,y protection vorlr.. 

Conatruction Pbaae II 

(Initial conatruction crew, buildi.Dg trad11, etc., 
to lln at garrison. SlidiDI 1cale of mobilization 
t1tt7 to ae-.en hundred f1tt7 •n.) 

July 1, 1~9 to December 1, 1~9 
5 Jlontha 

1. Enintolr. garrilon ponr IUpply -.inteDaDCe. 
2. Enintolr. garrilon water 1upply -1.nteDaDCe. 
3. Enivetolr. garrison pipi.Dg •Yitai uinteD&Dee. 
4. Enivetolr. garrison water tranaportation repair and repl.ac ... 11.t. 
5. aircraft uintenance repair and repl.ac.-11.t. 
6. land tranaportation repair and. repl.ac.-nt. 
7. Build conatruction cap, vi th aelt-cont&iMd. ut1liti11 ~Parry). 
8. Rebuild pier1, Enivetolr., Parry, Runit, Ao9>n, lllgeb1. 
9. Build pier &Zld 1hootcbalmel, 1'ogallua, it fourth site 1elected. 

10. Open quarrie1, Rojoa, Runit, Eagebi, Bogombogo. 
11. Cable landilll protection. 
12. Temporary inter-ill&nd c~cat1on (1x11t1Dg cable, ucept add. line to 

Bogallua). 
13. Procure•nt, lr.1tchen and camp equipment. 
14. Procure•nt for conatruction •terial. 
15. Procure•nt for conatruction equipment. 
16. Truaportation of pre'fioua iteu. 
17. Trauport&tion of conatruction vorlr.era. 

-2-

bhibit B, llaorandua ot Understanding (Co•·till11ed) 

E-15 



B-16 . 

Colllltruction Ph&le III 

l'l'OT. 1911-9 to l'l'OT. 1950 - 12 Moa. 

l. Complete temporary type, 150 man camp, on Bogalluna 
Enge'Di 

(Utilities & temporary pover, coDCrete Rojoa 
slab•) Rw11 t 

2. Cauaevay, Biijiri to Rojoa. 
3. Set up cruaher, 'Datch pl.ant, paTing ll1X u.c:hine. 
4. Cable laying. 
5. Tower erection. 
6. Reh&'Dilitate varebouae apace, Parry. 
7. Pe?'llaDent electrical diatribution. 
8. Permanent pover plant or plant• . 
9. PermaJ2ent Reeter pl.ant. 
10. Air strip sub-bue and paving. 
11. Per11aDent water supply and diatribution. 
12. PerllAJlent s.-rs . 
13. Shipping total bill of -teriall. 
14. CoDCrete conatructirm and perll&Dent buildinga. 
15. Purchase ot boat• and nhicle• tor operating phaae. 
l6. C~catiou tac:ili tiH. 
17. Paving ot roads and areu on Bop.llua, Engebi, Aol.:>n, Ru.nit, Parry. 

Oper&t1Dc Phue rl JUll l, 1949 - June 30, 1951 

l. Operate utili tiea. 
2. Operate cuip aerrlcea. 
3. Illlltallation cren and equi:pment. 
4. Late conatruction, ot special buildings and iutrlmentation. 

Roll-up Phaae V June 30, 1951 to Jan. l, 1952 

l. Salvage 
2. De-hUlliditied storage. 
3. Resident 'll&intenance peraonnel. 
4. De-1D0b1lizat1on. 
5 . Security and radio • atet)". 

-3-

b.hibit B. MellOran.d.ua of UD.deratandi:ag (Continued) 



REQUIREM!ll'l'S 

OPERATIOW PHASE I 

Servicee, Personnel and Equi;s-nt JJOt IDcluded 

Meuing, Houaing, Laundry, etc. 

Office Space 

G&loline and 011 tor equipment operation 

Local Air Tranaportation 

Operator• and Repair• tor Boata 

Material tor repair ot Buildinga 

Replacement ot Equipment 

Hollie• & 1'arTer Required Peraonnel 

8 -MOS 932 - Heavy Equipment operator (4 o~ it extra equi~at not 
available) 

2 -MOS 931 - Truck drher, heavy 

1 -MOS 141 - Oiler 

1 -MOS 923 - Welder 

2 -MOS 144 - Painter 

3 -MOS 356, Labor Pore11a11 

8 -MOS 188 - Conatruction Labor 

1 -Re1ident ED.gilleer 

1 -Sun'ey SUperv11or 

1 -Chief ot Party 

1 -Tranaitman 

1 -Ch&illm.D 

2 -Dieael Mechanic• 

1 -Clerk and Stenographer 

1 -Stenographer 
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A. Equipment Required and Apparently Avaiable on the bland. 
(in working condition) 

l - 10 C. Y. Scraper (no power 11111t) 
l - D8 Cat 
l - Motor Patrol 
l - 10-ton Road Roller 
l - 20-tone Crane 
l - 1/2 C.Y. Concrete Mixer 

B. Equii-ent Required and Probably Available on bland 

2 - LCVP (or LCM or LCT) 
2 - DUKW (occasional uae) 
l - LCM (Occasional uae) 
l - Boatswain Chair vi th ti ttiDga 
l - Acetylene cutting torch 
2 - Portable In.lpect Spr~ outfit• 
Supply of' DDT and diesel 
l - Lock f'ile or locker 
Motor repair shop and tooi. 
M11cellaneou. 1mall tooi., 1honu, axe•, etc. 
Of'f'ice turniture 
Rope, blocu, cable, clipm, etc. 
Lumber and plywood in l.Ulited quantit7 
l - Portable guoline operated pump approx1-te~ 200 g.p.a., 100 f't. 

head f'or aalt vater vith auction hoH, 500 tt. of' tire home, nozzle, 
etc. 

Rat poison 

C. Additional Equillll8nt Advisable if' Available 

2 - D8 Cata 
2 - 10 C. Y. Scraper1 vi th power 11111 t. 
l - Power 11111 t f'or 10 C. I. Scraper 
2 - Jeepa 
2 - 2 1/2 Ton Dullp trucu 
l · 3/~ Ton Weapom Carrier 
l - Portable pump u 11-ted on ''B" 
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D. Supplies and F.quipment to be Purchued 

Survey Supplies (Approx. weight 500 lb•.) 
Prefer to accompaJJY per•o1111el, 370 lb•. could be •eparately •hipped 

January 1. 

l - Wild Theodolite cc>mpiete vi.th tripod (temporary uH) and acceuoriH 
1r available froa Military SuppliH (alternate 6" Berger or 
equal tran.it). 

l - Bue line •tretcber apparatua 
2 - 100 ' Lovar Tape• 
4 - Station Lights 
2 - 30" Tran.it• a. Tripods (Berser or equal) 
2 - 18" Dumpy lenla a. tripods (Berger or equal) 
2 - 300 I Band Tape• 1/4" 
2 - 100 I Band Tape• l/4" 
2 - 100' Metallic Tape• 
2 - Stadia bo~ (l2' P'oldi.Dg) 
2 - Level roda 12' Philadelphia 
2 - LeTel rod LeTel8 
3 - Hand Levels 
6 - 16 ounce Plumb bob• 
4 - Plumb bob aeabbard.8 
3 - Chaining grip• 
2 - Ten.sion handle• 
4 - Therw:>meter1 
3 - P'ield Bap 
4 - Stalte Ba&• 
2 - Ulllbrellu 
4 - Range pole• 8• tvo •ection 
6 - PlWlb bob Targets 
l - Tape repair K1 t 
3 - doz. Field booda (duplicating) 
4 - doz . IJOte boou, paper cOTer 
6 - Pocket tape• 6' iDChH and Tent.U 
l - Stadia •lide rule• 
2 pr. BiIJOculan 

21 - Sheets 24" x 31" Pl&Detable paper (double mowited) 
2 - bottles instrument oil 
1 - Set Jeweler. 1crev driftr• 
6 - Inatl"UMnt a. ad,lu8ting piD8 
4 - Hand axes 

400 yda. cotton bunting - 200 vbite, 100 red, 100 ydlov 
100 yda . plumb bob I tring 

1 - set 1teel diH 3/16" Letter• and mmerala 
3 - 5/16" Star drilla 
2 - Center punchH 
5 Lb•. roofing tiD8 
9 doz. Lumber cr~u, 3 doz. each red, blue, ;yellow 
l - Spirit LeTela 24" 

Survey Tower• (Approx. weight 18,350 lb•.) 
Ship J&JIUary 15. 

5800 Bl"M Precut l!lo.l lumber 
350 lb8. GalT. bolt•• V..ber8. 
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E. Im'or11ation Mapa, etc. Required 

1 - cw. Anl;y-la'YJ C1Til Atta1r1 B&Dd. lloolt ~ M&rab&ll Ial.&Dda 

1 - cw. Department ot Coamerce ~8-Bour Dirperaion Diagr ... -
Em.vwtolt 

1 - cpy. Department ot Coamerce, Raob• , PibU., .Ra1DI, aJl4 SUrtace 
Weather Data at lnivetolt 

6 - cpya. U. S. Hydrographic Ottice Chart Of lniwtolt Atoll - JO. 
6o33 

1 - cpy. Department of C~rce Weather CoDd.itiou in the M&rab&ll 
Ial.anda 

6 - cpya. each - Set ot tour (~) charta. U.S. lf1droF'aph1c Ottice, 
Marahall Ial&Zld.a, !nivetolt Atoll Pield. Chart, loa. 2009, 20l0, 
2011 and the Chart 14Jo1n1Dg 2011 to the W11t. 

'JX' I Reg.uired: 

5-255 
5-277 
5-277 
5-2o69 
5-3o68 
5-5090 
5-516o 
5-9720 
5-9720 
5-9720 
5-285 
5-295 

5-235 
5-632 
5-671 
5-6&> 
5-68oA 
5-68oc 
5-68oD 
5-6&>1 
5-68oP 
5-6800 
5-1016 
12-426 
12-427 
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Co1Wtruction Su:pplie• (Approx. weight 7,370 lb•.) 
Ship Ja:o. 15. 

2 - cyl. Acetylene (duplicate •hi-pMnt in March a. ~) 
6 - II Oxy1•n ( n " ti " " ) 

2 - Oz;yacetyle:oe ~r tip• 
1 
1 

100 
100 

5 
5 
5 
5 
1 
3 
1 
1 

40 
40 

200 
100 

- Drull Turpentine 
- drUa Tb.illller 
- gal. 
- gal. 
- gal. 
- gal. 
- gal. 
- gal. 
- doz. 
- 4oz. 
- dos. 
• dos. 
- doz. 
- doz. 
- lb•. 
- lb•. 

Ready-Mix, ZiDc Chromate, •tal, pri•r coat paint 
n II II ft It t1ni•h n n 

Lead • oil paint, black (duplicate •hi:i;ment 1:o Mar. 
" ,. ti ' vbite ( " u 11 

vire bruahe• 
3" pai:ot bruahe. 
2" paint " 
l" " 
Ciail"fU bootie• 

" glon• 

, red C 
, green ( 

ueorted. nail.a, galT. 
u•orted bolta a. •crews, galT. 

Geaeral S!,pplle1 (Approx. night 500 lb•.) 
Prefer to acCOllP~ per1ollll9l. 

l - Set Carpenter tool.a 
4 - Thermo• jugs , l gal. 
6 - fadlocu, brome 
1 - 72" Dratting table IUl4 •tool 
Stationery, drawing paper, etc. 
Miec. ottice •upplie• a. dratting 1.:oatrumente 
l - Portable t)'peVl'i ter 
1 - Calculating machine 
1 - Dratting machine 

Holme1 a. larTer Pereomiel 

. ~) 
" ) 

) 
) 

Pereo:o:oel weight a:od pereo:o:oel baaage, 1Dclwi1Dg tool.a, retere:oce 
boob, etc . - 2400 lb• . 
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CONTRACT ~'O. AT(29-l)-507 

SCOPE OF WORK AND SERVICES, 

CONTRACT Tmu-5 AND BASIS 

FQR PAXMENTS 

PART I 

DE;?GRIPrION QF WORll: IT;p6 

The following are the variowi deaip and construction projecta on 
vbich work will be performed b7 the A-~M 1.Dlder thi1 contract. Cbanpe 
Jll&T be requested in the wrk items b7 lllUlll ot directiv• 'Without tonial 
moditicatio111 ot the contract, ucept that tor changu Vbich uteri~ 
increase or decreue the scope ot the work to be performed hereunder 
tha-e will be an adjustment in the fixed-tee paid to the A-E-C-M in 
accordmlce with Article XIII of the contract, 

Item 
R2.,.__ ~---------------D~eue~cr~i~n~t~i~on.._ ____ ~------

F.atimated 
Cep!trugtigp Coat 

l Operational Buildings, Warehoueee, Quarters, 
Meea Halle end Aeeociated Buildi.nga & Equipment 

a. ( l) Aluminum Parry Ia. 
Eniwetok Ia. 
Engebi I1. 
Acaon nroup 
Runit Ia. 

l.42,400 Sq. Ft. 
117,100 " " 
lll,400 " " 
11,400 " " 
~" " 
293,700 Sq. Ft. 

(2) Tentl on Frame &: Ccncrete Rue 
Parry I1. 50,000 Sq. Ft, 
Eniwetok Ia. 150,000 " " 
Engebi Ia. 6J,OOO • " 
Acill>n '1raup 6J ,000 11 11 

Runit II. 63.()QQ " n 
389,000 Sq. Ft. 

(J) Extra Concrete Slaba tor Tents 99,600 Sq. Ft. $4,125,000 

b, Retl'igeration (all operational 11lenda} 290,000 
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IQ,,_ -------~Dt~•m'i-nt ... i111AB------

HN-B-ll.4 

l!'.8timated 
C5111t.gppt4en Cott, 

l c. Water Puritication Ind S)>at.,, iDoludiq 
Di1tilled and Salt Water Di1tribution, Capacit1•1 

P&rr7 Illmld 
Di•tilled 45,000 r.P!) 
Salt 90, 000 flP!) 
(Special F1re Protection) 

Etliwtok 
D11tillecl 45, 000 r.PD 
Salt 90,000 flPD 
(Special Fire Protection) 

Enge bi, .\C9)11 Oroup, Rimi t, ... 
Dl1tillecl 7, 000 (lP!) 
Salt 7 ,000 r.PD 

$1,700,000 

d. Swap Dilp09al S,-.t.. (all opentioaal Uludl) 550,000 

2 Pcw:r and CmmmicatiOlll 

a. Power r.eneration &: D18triblrt.1on 
PvrJ - Mu. 300 IW 
Etlivetok - Mu. 4'.5 IW 
Enpbi, A.CllaD 
rrrcN.p, Rimi t ... 

Mu. 200 IW 
and lOOl b9Ckup 

CU• plant each operatioul ialad 
Ulldergrcnmd and overhMd dUtritut.ion 1,480,000 

b. C~catiozw 

PvrJ 
Etliwtolc 

100 ~ & 200 lln• board 

~bi 
Aomao nroup 
Runit 

100 II <\ 100 II ti 

30 ti & 50 II II 

30 II <\ so II II 

30. &50•. 

Sul:aarin• cabl.• int.-ialaDd, OTerhe..s 
d11triblltion on illladl, radio Baclmp end 
PA 119ta on Enpbi, Aam, Jbmit 1,375,000 

3 TND.tport&tion 1'acili ti• 

a. Pier ConltructioD 

Enpbi, ~. Runi.t -
100 I X /,,0 I ConJ. till 1DoJ.ud1Dc 36 I l'ap 

PvrJ, Etliwtok .\ RoJoa 
bpa1r .. per report ad ooutruot penomiel 
pier al fhcNn OD Noh 545,000 
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Item 
li2-- ~~~~~~~~_,jD~em•~cr~i~p~t~i~o•n~~~~~---

Eatimated 
Copatruc;tion Cott 

3 Transportation Facilitiea Cont'd 

b, Fuel Storage & Handling Facilities 
P81'17 

2 Tank!, 1000 bbl cap motor gaa 
4 Tank!, 1000 bbl cap diesel i"uel 

Eniwetok 
4 Tank! 1000 bbl cap aviation i'uel 
4 " " " " Motor i"uel 
3 " " " " dieael oil 

Su\:Jnarine pipe linea for oi'f-loading tankers 

c. Air Strip Conatruction & Paving 
Parry Island 800• x 501 
Engebi & Aomon 800 1 x 50 • 
Runit 600• x 501 

d. Road9 
(1) Paved conatruction 

Parry 62,000 Sq. Ydl. 
Eniwetok 52,000 " " 
Engebi 161400 " " 
Aomon 16, 500 " " 
Ru.nit 16,500 " " 

(2) Stabilized Conatruction & J)iat Palliative, 
approx. aa above ( l) 

4 Technicel Conatruction 

a. Shape, Pave and Stabilize Areaa 
(1) Pave Areae 

:Enge bi 
Aomon 
Runit 

(2) Stabilise Areas 
Enge bi 
Acmon 
Runit 

55,500 Sq. Ydl, 
45,700 It " 

44,400 " " 

89,000 Sq. Ydl, 
66,500 " It 

44,400 It • 

b. C&u.8VQ' B11jin1 - Rojoa 

c, Tover9 

Ball.,- Bridge or cheaper to croH chcmel 
700 1 vide x 21' deep 

4 - JOO I tripod type 
6 - 751 It It 
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d, Site Preparation 
Rehabilitation, 11Ur"1979, maintenance & reorientation 
ot l:W.ldinp 375,000 

e. Control & Signal B;ret.I 
Elcteuion ot control cablea, teating rehabilitation 
ot cable landinp 390.009 

TOTAL tl.4, 520 ,ooo 

Exhibit C (qont~nued) ' 
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MDIJRANDUM 01I' AGREEMDT P'OR 
PARTICIPATION IR CORSTRUCTIOR PROGRAM 

ENIWETOK .Aroll 

1. In viev of the rapid approach of the time vben actual construction 
of facilities on Eniwetok Island vill begin, it was considered desirable 
to call a meeting between the various parties having an active interest in 
this construction tor the purpose of final agreement u to the division 
of responsibility &lid construction activities between the Atoaic Energy 
COlllllission and its contractor, Rolaes & Barter; and Joint Task Poree Three 
and the Construction Battalion. Accordingly, such a meeting vu held at 
JTF.,.3 Readqu.rtera, Washington, D.C., on January 30, 1950. The following 
per1ons vere present: 

JTP-3: 

Lt. Gen. E. R. Que1ada, Com&llding 
Brig. Gen. Loper 
Col. Rale 
Col. Tate 
Capt. Pahl 
Col. Stanford 
Lt. Col. Alexander 
Mr. Riley 

7th Eyr. Brigade: 

Brig. Gen. Butler 
Lt. Col. Mccrone 
Maj. Lyon 
Maj. Detlie 

~: 

Col. Schlatter 
Mr. Spain 
Mr • L&Plante 

Rolme1 & Jarver: 

Mr. Rolllle1 
Mr. Leiter Kell.7 

2 . 'I.he follovi.ag agreement. vere made or reattirllled: 

a. The ital l11ted belov constitute a COllPlete l11ting of facilitie• 
to be constructed on Bniwtok Island tor vbich ~ vill procure uterial1: 
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~ BJ.d.i. lo, 

( l) Power llouae Tranaaitter 3 (2) Traum.itter Bu1ld1ZIS 4 
(3) Latrine• 5-8 
(4) 36-man Barraco lO 
(5) 72-ll&Zl Barraco 11-13 
(6) Diepatcher• Bu1ld111g 14 
(7) Arri:/ Tuk Group Bead.quarter• 15 
(8) Po•t Ott'ice and P.X. 16 
(9) Latrine 17 

(10) 18-u.n Barraco 18-21 
(11) Ward Build.1.Dg 23 
(12) D1•pene1U7 24 
(13) 1'1re Station 29 (14) 800-ll&ll Tbeatre 30 
(15) Laundry 31 
(16) Reeter Building 33 (17) Boiler Houee 34 
(18) Bakeey 

~ (19) MeH Hall 
(20) Comiuaey 37 (21) 18-111U1 Barraco 38-42 
(22) LatriDH 43-44 
(23) 800-un Theatre 45 
(24) LatriDH 51-55 
(25) Paver Plallt • Di•tillation 56 (26) HK. Chea. Bu1ld111& 57 
(27) Drone Bead.quarter• 77 (28) Air ()peratiou 78 
(29) Paver Bouae, Recei"N?' 84 
(30) Receiver Buildi.ac 85 
p1> Drone Control Bap 86 
32) Jl1dropn Shack 87 (33) Weather Iutnment s.pair Bm.141Da 88 

(34) Bue Operatiou • Control 'l'oftr 89 
(35) Air Tult Group Beadquarter•, AACS, 

Air Plot, Photo Operatiou 90 
(36) Cruh Truck &bed 91 
(37) L-13 Operatiou 92 
(38) L-13 Jfa1JlteDMcw 93 (39) P.O.L.~e 94 (40) P.O.L. SUbmarille Lille• 
(41) P.O.L. Stonge Tanke 
(42) me Water Tanke 107 (43) Latrine• 109-115 
( 44) Lore Station 116 
(45) llRDL 7 Chea. Corp. • Area 117 
(i.6) Tent Slab• • l'nM• 

M ehovD on ~t 
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(47) Cargo Pier Extension 
(48) Personnel Pier 
(49) Runvay Extension & Rotation 
(50) Parking Areas & Taxiways 

(including L-13 tiedovns) 
(51) Road.a and Streets 
(52) Electrical Distribution System 
(53) Fresh & Salt Water Distribution System. 
(54) Sewage System 
(55) Telephone Syatell 
(56) Open .Ur Shover 
( 57) Ward Building 
(58) 72-man D4 Quarters 
(59) Gaa Store&e 
(60) JP 1 Fuel 
(61) Movie (Boo-man) 
(62) Telemeter Trailer 
(63) Elevated Water Storage 
(64) Latrines 
(65) Salt Water Pump Station 
(66) Latrine & Decontamination Shover 
(67) Latrines 
(68) Booster Pump House 
(69) Rehabilitation or Bldga. 58-76, 79, 80 

82a and b, 83, 98, 99, 100-106 

Bldg. !o. 

9 
22 

46-50 
95 
96 

108 
120 
l2l 

122-123 
124 
125 

127-130 
131 

b. Holmes and Narver vill design all facilities listed 1n paragraph 2&, 
vill f'urniah 10 complete sets of vorlr.ing draviDfll:• to the Battalion, and one 
transparency of each building floor plan and elevation to J'JJ'-3 Head.quarters. 

c. Holmes and Jarver vill construct the facilities 1n 2&(1), (2), (25), 
(29), (30) 1 (40), (48), (52), and (54). The Receiving Building and Power House, 
Noa. 2a(29J and (30), will be constructed by Holmea and ll&rver after the arrival 
of the Battalion u a demonstration to battalion peraonnel ot the proper Mthod 
of erection of the prefabricated alulli.mm buildings. !tea (25) vill be con
structed by Holmes and larTer complete except for the alulli.mm building llhel.l 
and such assistance as the Battalion can render 1n layout, excavation, concrete 
placement, and unskilled labor. !tell (52) vill be constructed complete to the 
service drops by Holmes and Jarver, utilizing such uaiatance as the Battalion 
can f'urnish in l~ut, setting poles and turni_ahing apprentice labor. Item (54) 
vill be conatructed by the Battalion, except that Holmes and larver will con= 
atruct the sever outfalls from the last manhole on the beach. 

d. The Battalion vill construct all facilities listed 1n paragraph 2a 
except those listed 111 paragraph 2c above. Thia includes ~t and stalr.1J:I&. 
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e. Holmes & Harver will procure all conatruction materiala to be 
incorporated into the varioUll structures. Thi• includes cement, comercial 
explo1ive1 for excavation and quarl")'iD&, and fixed equipment in the build.1Jl6e, 
such as ainka, kitchen equipment, bakery equipment, fixed reefers, toilet 
fixtures, a reasonable amount of lumber aDd plywod for tent frames, shelving 
and lockers, and the like. It does uot include form lumber, conatruction 
equipment and haDd tools, concrete acgregate, hospital equipment other than 
fixed, office and quarter turnish1ng1, meH table and cha1r1, crockery and 
silverware, tents, and special equipment 1uch as weather equipment, shop 
equipment and the like. SUch Bollle1 & Isner procurement m;y be troll De
partment of Defense stocks in accordance v1 th e:d.1t1Dg agreement. A ship 
vill arrive at the aite on or alx>ut April 7, 1950, vith sufficient materiala 
to provide for imediate tull-1cale comtruction effort on the part of the 
Battalion. 

t. Talk Group 3 .2 vill frw11sh all ste'Ndoring aervicH fro11 hold 
to shore on Eniwetok and Parry Island.I. Bollle1 • llarTer vill provide 1ten
doring service from lighter to shore on all other ill.andll. BolM1 & ll&rnr 
will %IOl'lll&lly operate all boat1, tugt, barge. and lighter•, but vill be 
aupplemented by boats from Talk Group 3 .2 (by mtual agreement) as required. 

g. In order to &1si1t the Battalion during the construction period, 
Holmes & Na.rver will turniah the folloving persoDDel: 

one construction superintendent 

One each craft foremen: Plumber, 1teuititter, interior 
electrician, exterior electrician, 
concrete (during initial stqe of 
comtruction 011l.7) 

Tvo each craft Journe;y11&n: Plumber, interior electrician 
(tor a 90-<Lay period) 

These men vill report to the comtruction superintendent and vill direct work 
011l.7 through the comiuioned or non-c~11ioned officer• in direct charge 
of the particular phase of work. The construction auperintendent vill advise 
and &1a11t the Coamanding General of h11 designated comtru:ting IDgineer 
and vill be the repreaentatin of the MIC Reaid.ent E:ngiaeer for inspection 
purpc>H• on beb.alf of the MIC • 

h. Holme• & 1'&rver will operate and maintain the electrical generator• 
to the board, water ·d11tillation unitl to the eleT&ted t&llU, 1alt water PIDIP9 
to the main and refrigeration unitl. Tuk Group 3.2 vill operate the P.O.L. 
facilitie1 and Rolme1 • Harver will maintain the1e facilitie1 including P.O.L. 
Subllarine Line•. Tuk Group 3 .2 vill a11i1t Boble1 & laner in accomplilhing 
the abon by turn11h1ng personnel u required. 
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i. Holmes & Narver vill provide all materials and replacement parts 
for maintainill{! the buildill{! and facilities listed in paragraph 2a vith 
the exception of item (44). This is to include installed equipment pro
vided by Holmes & Narver from commercial sources. 

3. It was agreed that all parties concerned vill mutually cooperate 
and usist. Dire.ct coordination and cooperation between the 13£ Resident 
Engineer and his designees, and the Command.ill{! General and his designees 
is desirable and is authorized, bearing in mind that changes in the scope 
of the work must have the approval of the Resident Engineer's home office. 
Where possible, mutual exchall{!e of construction equipment tor specialized 
jobs vill be made, vith priority of use beill{! judged by the Resident 
Engineer. 

Approved: /s/ E.P. Morgan, Acting 
C. L. Tyler 
Manager, Santa Fe Operations 
U. S. Atomic Energy Commission 

Approved: /s/ E. R. Quesada 
E. R. Quesada, Lt. Gen. 
Commanding 
Joint Task Force Three 

-5-
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Items of Additional Scope, Modification 
No. 13, Contract No. AT-(29-1)-507 



ITEMS OF ADDITIONAL SCOPE 

MODIFICATION 13, CONTRACT NO. AT-(29-1)-507 

STATION 
NUMBERS SITES DESCRIPTION TOTAL COST 

N.O.B.L. PROGRAM 

20A CE Concrete Wall 10,480 
20B CE Concrete Wall 10,480 
20C CE Concrete Wall l0,48o 
20D CE Concrete Wall 10,480 
20E CE Concrete Wall l0,48o 
20F CE Concrete Wall 10,480 
21A E Concrete Wall 5,240* 
21B E Concrete Wall 5,240* 
21C E Concrete Wall 5,240* 
22A CE Tents 1,980 
22B CE Tents 1,980 
22 E Tents 990 • 
23A vc Concrete Building 2,960 
23A-B E Concrete Building 9,470 
24A E Tent 990 
24B E Tent 990 
25 E Concrete Building 15,390 
26A E Concrete Anchorage 490 
26B E Concrete Anchorage 490 
26C c Concrete Anchorage 490 
27A EC Concrete Gauge Mounts 2,320 
27B EC Concrete Gauge Mounts 2,320 
27c EC Concrete Gauge Mounts 2,320 
27D EC Concrete Gauge Mounts 2,320 
28A CVE Gauge Pipe 1, 710 
28B GVE Gauge Pipe 1, 710 
28c CVE Gauge Pipe 1, 710 
28D CVE Gauge Pipe 1,710 
28E CVE Gauge Pipe 1, 710 
28F CVE Gauge Pipe 1,710 
28G CVE Gauge Pipe 1, 710 
28H CVE Gauge Pipe 1, 710 
281 CVE Gauge Pipe 1, 710 
28J CVE Gauge Pipe 1, 710 
28K v Gauge Pipe 570 
29A E Gauge Pipes 570 
29B E Gauge Pipes 570 
2QC E Gauge Pipes 570 
29D E Gauge Pipes 570 
29E E Gauge Pipes 570 
29F E Gauge Pipes 570 
2QG E G9.uge Pipes 570 
2QH E G9.uge Pipe!! 570 
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ITEMS OF ADDITIONAL SCOPE (Continued) 

STATION 
NUMBERS SITES DESCRIPTION TOTAL COST 

N.O.B.L. PROGRAM 

29I E Gauge Pipes 570 
29J E Gauge Pipes 570 
29K E Gauge Pipes 570 
30A EC Wood Building 9,400 
30B EVC Wood Building 14,100 
3oc EVC Wood Building 14,100 
32A EVC Rocket Launcher 600* 
32B EVC Rocket Launcher 600* 
32C EVC Rocket Launcher 600* 
32D EV Rocket Launcher 400* 
32E EV Rocket Launcher 400* 
32F EV Rocket Launcher 400* 
32G EV Rocket Launcher 400*' 
32H EV Rocket Launcher 400* 
321 E Rocket Launcher 200* 
32J E Rocket Launcher 200* 
32K E Rocket Launcher 200* 
321 E Rocket Launcher 200* 
33A EC Steel Stakes 220 
33B EC Steel Stakes 220 
33c EC Steel Stakes 220 
33D EC Steel Stakes 220 
33E EC Steel Stakes 220 
33F EC Steel Stakes 220 
33H EC Steel Stakes 220 
33I EC Steel Stakes 220 
34A EC Steel Stakes 220 
34B EC Steel Stakes 220 
34c EC Steel Stakes 220 
34B EC Steel Stakes 220 
35 EVC Boom on Tover 1,500* 
36A EV Ground Shock Station 740 
36B EV Ground Shock Station 740 
36c EV Ground Shock Station 740 
36n EV Ground Shock Station 740 
36E EV Ground Shock Station 740 
36F E Ground Shock Station 370 
37A E Pylons 15' Concrete 3,760 
37B E Pylons 15' Concrete 3,760 
3'7C E Pylons 15' Concrete 3,760 
37D E Auxiliary to Pylons 280 
37E E Auxiliary to Pylons 280 
37F E Auxiliary to Pylons 280 
38 EC Tents 1,220 
39A E Balloon Anchorage 1,170 
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ITEMS OF ADDITIONAL SCOPE (Continued) 

STATION 
NUMBERS SITES DESCRIPTION TOTAL COST 

N.O.B.L. PROGRAM (Continued) 

39B 
39C 

E 
c 

Balloon AD.chor88e 
Balloon Anchorage 

1,170 
1,170 

*Denotes figures that are estimated without firm design. 

40 
41 
42 

50A 
50B 
5oc 
50D 
51A 
51B 
51C 
51D 
52 

52 

53 

54 
55 
56 
57 
591A 
591B 
592A 
592B 
592C 
592D 
592E 
593A 
593B 

E 
s 
v 

EVC 
EVC 
EVC 
EVC 
EVC 
EVC 
EVC 
EVC 
E 

c 

EC 

EC 
EC 
v 
EC 
EC 
EC 
EC 
EC 
EC 
EC 
EC 
EC 
EC 

Paved Area 
Paved Area 
Paved Are11 

J-7 PROGRAM 

2,030 
2,030 
2,030 

TOTAL J-7 PROGRAM.000000 .. ,,.000•00••···6,090 

N.B.S. PROGRAM 

Limonite.Block 
Limonite Block 
Limonite Block 
Limonite Block 
Post - Lim.onite 
Post - Limonite 
Post - Lim.onite 
Post - Limonite 
Limonite Blocks Spatial 

Tubes 
Limoni te Blocks Spatial 

Tubes 
Limonite Blocks Spatial 

Tubes 
Spectrometer Building 
Recorder Building 
Concrete Building 
Limonite Building 
Wood Hutments 
Wood Hutments 
Tents 
Tents 
Tents 
Tents 
Tents 
Wood Hutments 
Wood Hutments 

15,870 
11,820 
11,820 
11,820* 
11,490 
11,490 
ll,lt-90 
ll,lt-90 

170,720 

170,720 

105,020 
291,040* 

34,240 
l0,670 

239,360 
2,240* 
2,240* 
l,58o 
3,220 
1, 580 
3,220 
3,220 
2,240 
2,240 



STATION 
NUMBERS SITES 

ITEMS OF ADDITIONAL SCOPE (Continued) 

DESCRIPTION TOTAL COST 

N.B.S. PROGRAM (Continued 

593c EC Wood Hutments 2,240 

TOTAL N.B.S. PROGRAM ........•••..• 1,143,080 

*Denotes figures that are esti11&ted without firm design. 

l.G.G. PROGRAM 

60 MllPQ 75 ' Tower and Cab ------** 
61 MIPQ Batter Hut 16,600 
62 NQ 75' Towers ------** 
63 NQ Battery Hut 8,300 
64 NQP Power Plant 59,690*** 
65 NQP Tents 1,830 
66 NQP PaTI.ng Mat 15,600 
68 EVC Rack in 0 Tower Cab 

(Incl. in Item 1) ------
69 EVC Communications Building 82z640 

~AL E.G.G. PROGBAK • • • o o a• o o o o o G • ol91,66o 

**These items included ia contract Modification Bo. 7. 
***Increased scope in po1n!r plants allowed ill this Modification. 

II' .R .L. PROGRAll 

1 EVC In Tower Cab 
(68,130,140 Incl) 21,000* 

2 EVC Wood Building 9,870 
3 EVC Power Outlet on Post (See All 

Users) ------
4 EVC Power Outlet OD Post (See All 

U1ers) ------
5 EVC Power Outlet OD Post (See All 

Users) ------
6A EVC Existing Timing Station 81,420 
6B EVC Existing Timing Station 69,840 
7 MIP Wood Building 17,880 
9 B Existing Control Tower 2z500* 

TOTAL N.R.L. PROGRAM .••..•.••.•••... 202,510 

*Denotes figures that are estimated without firm design. 
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ITEMS OF ADDITIONAL SCOPE (Continued) 

STATION 
NUMBERS SITES DESCRIPTION TOTAL COST 

J-3 PROGRAM 

10 EVC Limoni te Block 21,135 
11 EVC Limonite Block 40,4.70 
12 EVC Limonite Block 16,110 
13 EC Gamma Station ------
14 EVC Lim.oni te Block 12,450 
15. EVC Lim.onite Block 10,620 
16 EVC Cables and Platforms 6,000* 
17 EVC Winch Base 6,000* 
18 EVC Pump House 20,490 
19 vc Limoni. te Block llz28o 

TOTAL J-3 PROGRAM.0000••'0000•00••0144,855 

*Denotes figures that are estimated without firm design. 

L0-20 PROGRAM 

70A EV Cylinders l,18o 
70B EV Cylinders l,18o 
70C EV Cylinders 1,180 
70D EV Cylinders 1,180 
70E EV Cylinders 1,180 
?OF EV Cylinders 1.,1.80 
700 EV Cylinders l,18o 
70H EV Cylinders l,18o 
70I EV Cylinders l,18o 
70J EV Cylinders 1,1.BO 
70K EV Cylinders 1,180 
70L EV Cylinders 1,180 
70M EV Cylinders 1,180 
70N EV Cylinders l,18o 
700 E Cylinders 590 
70P EV Cylinders l,18o 
70Q EV Cylinders 1,180 
70R EV Cylinders 1,180 
70s EV Cylinders l,i80 
70T EV Cylinders 1,180 
7ou EV Cylinders 1,180 
7ov EV Cylinders l,18o 
70YI EV Cylinders l,18o 
7ox v Cylinders 590 
70Y v Cylinders 590 
7oz v Cylinders 590 
71A EV Cylinders 1,180 
71B EV Cylinders 1,180 
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ITEMS OF ADDITIONAL SCOPE (Continued) 

STATION 
NUMBERS SITES DESCRIPTION TOT.AL COST 

L0-50 PROGRAM (Continued) 

71C EV Cylinders 1,180 
71D EV Cylinders 1,180 
71E v Cylinders 590 
71F v Cylinders 590 
71G v Cylinders 590 
72A E Cylinder 5,900 
7213 E Cylinder 5,900 
72C E Cylinder 5,900 
72D E Cylinder 5,900 
72E E Cylinder 5,900 
72F E Cylinder 5,900 
72G E Cylinder 5,900 
72H E Cylinder 5,900 
73A EVC Hemisphere 90 
73B EVC Hemisphere 90 
73c EVC Hemisphere 90 
73D EVC Hemisphere 90 
73E EVC Hemisphere 90 
73F EVC Hemisphere 90 
73G EVC Hemisphere 90 
73H EVC Hemisphere 90 
74A EVC Hemisphere 90 
74B EVC Hemisphere 90 
74c EVC Hemisphere 90 
74D EVC Hemisphere 90 
74E EVC Hemisphere 90 
74F EVC Hemisphere 90 
74G EVC Hemisphere 90 
74H EVC Hemisphere 90 
511 E Hemisphere 30 
512 E Hemisphere 30 
513 E Hemisphere 30 
5141 E Hemisphere 30 
5142 E Hemisphere 30 
5151 E Hemisphere 30 
5152 E Hemisphere 30 
5161 E Hemisphere 30 
5162 E Hemisphere 30 
5171 s Hemisphere 30 
5172 s Hemisphere 30 
518 s Hemisphere 30 
519 w Hemis'Phere 30 

TOTAL L0-50 PROGRAM •.....••••.....• 83,840 
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ITEMS OF ADDITIONAL SCOPE (Continued) 

STATION 
NUMBERS SITES DESCRIPTION TOTAL COST 

T-B PROGRAM 

75 ER Concrete Building 12,440 
76 SN Concrete Building 9,28o 
77 T Wood Building 10,040 
78 TC Wood Building 10,040 
79 PC Wood Building 10,040 
BOA EV Sphere 720 
80B EV Sphere 720 
Boe EV Sphere 720 
SOD EV Shpere 720 
SOE sv Sphere 720 
81 E Sphere 1,030 
82 s Sphere 1,030 

TOTAL T-B PROGRAM., ..• ,,, .....•.•... 57,500 

M-D PROGRAM 

8~A E Cylinder 7,960 
83B E Cylinder 7,960 
84A E Cylinder 115 
84B E Cylinder 115 
84C E Cylinder 115 
84D E Cylinder 115 
84E E Cylinder 115 
84F E Cylinder 112 

TOTAL M-D PROGRAM ....•••.•••.•.•.•.• 16,610 

A, M. C. PROGRAM 

90A E Steel Box 
(Box furniftled by User) 165 

90B E Steel Box 
(Box furnished by User) 165 

900 E Steel Box 
(Box furnished by User) 165 

90D E Steel Box 
(Box furnished by User) 165 

90E E Steel Box 
(Box furnished by User) 165 

90F E Steel Box 
(Box furnished by User) 165 

90G E Steel Box 
(Box furnished by User) 165 

90H E Steel Box 
(Box furnished by User) 165 
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ITEMS OF ADDITIONAL SCOPE (Continued) 

STATION 
NUMBERS SITES DESCRIPTIONS 'roTAL COST 

A.M.C. PROGRAM (Continued 

90! E Steel Box 
(Box furnished by User) 165 

90J E Steel Box 
(Box fUrnished by User) 165 

91A s Steel Box 
(Box furnished by User) 165 

91B 3 Steel Box 
(Box furnished by User) 165 

91c s Steel Box 
(Box furnished by User) 135 

91D s Steel Box 
(Box furnished by User) 135 

91E s Steel Box 
(Box furnished by User) 135 

91F s Steel Box 
(Box furnished by User) 135 

92A p Steel Box 
(Box furnished by User) 135 

92B p Steel Box 
(Box furnished by User) 135 

92c p Steel Box 
(Box furnished by User) 135 

92D p Steel Box 
(Box furnished by User) 135 

93A Q Steel Box 
(Box furnished by User) 135 

93B Q Steel Box 
(Box furnished by User) 135 

93c Q Steel Box 
(Box furnished by User) 135 

93D Q Steel Box 
(Box furnished by User) 135 

TOTAL A.M.C. PROGRAM .•••••••••••••••. 3,600 

ALL USERS 

100 E Power Plant 115,590*** 
100 vc Power Plant 190,830*** 
101 S'IUF Power Terminal 6,960 

c Field Telephone Post Station 1,4-30 
E Field Telephone Post Station 2,08o 
N Field Telephone Post Station 390 
p Field Telephone Post Station 520 
Q Field Telephone Post Station 520 
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ITEMS OF ADDITIONAL SCOPE {Continued) 

STATION 
NUMBERS SITES DESCRIPTIONS TOTAL COST 

ALL USERS (Continued) 

R Field 'T'elephone Post Station 260 
s Field Telephone Post Sta.ti on 520 
T Field Telephone Post Station 130 
v Field Telephone Post Station 2,080 
c Power Post and Receptacle 2,750 
D Power Post and Receptacle 3,500 
E Power Post and Receptacle 5,500 
s Power Post and Receptacle 250 
v Power Post and Receptacle 250 
E Power Post without Receptacle 840 
s Power Post without Receptacle 1,890 

TOTAL ALL USERS ... ,. . , .. , .. ·"° ••• , ••• 336, 290 

*** Increased scope in capacity and building size. 

U,C,R.L. AND N.R.L,K. PROGRAM 

130 v Tower and cab (Incl. in Station 1)---
l31A v Block House 132,000* 
131.B v ------
132A EV 1/2 Concrete Building 145,540 
132B EV 1/2 Concrete Building 145,540 
l32C EV Recording Station Paver 

Supply ------
132D EV T.L. Terminal ------
132E EV Tent 4,440 
132F EV Tent 4,440 
132G v Photo Trailer 

(U.C.R.L. also User) 11,730 
133 EV Tent 4,440 
134 EV Tent 4,440 
140A E Tank {Incl. in Station 1) ------
140A v Tank (Incl. in Station 1) ------
140B v Tower Cab (Incl. in Station l) ----
141A EV 1/2 Frame Buildin;t 29,Boo 
141.B EV 1/2 Fra11e Building 29,800 
142A v 1/2 Frame Building 15 ,640 
142B v 1/2 Frame Building 15, 640 
142C EV Machine Shop Trailer 23,460* 
143 EV Concrete Pit with tent 

over it 9,400 

TOTAL U.C.R.L, AND N.R,L.K., •...•.•• 576,310 

*Denotes figuers that are estimated without firm design. 



ITEMS OF ADDITIONAL SCOPE (Continued) 

STATION 
NUMBERS SITES DESCRIPTIONS TOTAL COST 

o.c.s.o. PROGRAM 

5141 E Hemisphere 30 
5151 E Hemisphere 30 
5161 E Hemisphere 30 
5171 s Hemisphere 30 
518 s Hemisphere 30 
519 T Hemisphere 30 

TOTAL O.C.S.0. PROGRAM ..••.• , •••.•••.•. 180 

METEOR PROGRAM 

421 E Steel Box 300 
423 E Steel Box 300 
424 E Steel Box 300 
425 E Steel Box 300 
426 E Steel Box 300 
427 E Steel Box 300 
428 E Steel Box 300 
429 E Steel Box 270 
4210 s Steel Box 270 
4211 s Steel Box 270 
4212 s Steel Box 270 
4212A s Steel Box 270 
4213 T Steel Box 270 
4214 p Steel Box 270 
4215 Q Steel Box 270 
4216 Q Steel Box 270 
4217 v Steel Box 270 
4218 v Steel Box 300 
4219 v Steel Box 300 
4220 v Steel Box 270 
4221 v Steel Box 270 
4221A v Steel Box 270 
4222 R Steel Box 270 
4223 N Steel Box 300 
4224. c Steel Box 300 
4225 c Steel Box 300 
4.226 c Steel Box JOO 

TOTAL METEOR PROGRAM .•••••.•.••••••••• 7,680 
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ITEMS OF .ADDITONAL SCOPE (Continued) 

STATION 
NUMBERS SITES DESCRIPTIONS TOTAL COST 

A,M.C. PROGRAM (Continued) 

821 
822 
823 
824 
825 
826 
827 
828 

6101 

6102 

6103 

6104 

6105 

E 
s 
Q 
p 

E 
s 
Q 
p 

E 

E 

E 

E 

s 

Foundations 
Foundations 
Foundations 
Foundations 
Instrument Shelters 
Instrument Shel~e1~ 
Instrument Shelters 
Instrument Shelters 
General Layout for 8.2 

Program 

23,895 
23,895 
21,325 
17' 535 
22,765 
18,575 
18,575 
18, 575 

16,000 

TOTAL A.M,C, PROGRAM .•••.•• , ...•••• 181,140 

A.C.C. PROGRAM 

Gauge•Hole in Ground 
3' Dia. x 3' 

Gauge-Hole in Ground 
3' Dia. x 3' 

Gauge-Hole in Ground 
3' Dia. x 3' 

Gauge-Hole in Ground 
3' Dia. x 3' 

Gauge-Hole in Ground 
3' Dia. x 3' 

190* 

190* 

190* 

190* 

190* 
TOTAL A,C ,C. PROGRAM ...• ,, ••.••••••••••. 950 

*Denotes figures that are estimated without firm design. 

6311 
6312 
6321 
6322 
6323 
6331 
6332 
6341 
6342 
6351 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

BRL-APG PROGRAM 

Tank 
Tank 
Tank 
Tank 
Tank 
Tank 
Tank 
Tank 
Tank 
Tank 

100* 
100* 
100* 
100* 
100* 
100* 
100* 
100* 
100* 
100* 

TOTAL A.C.C. PROGRAM ..•••••••.••••••. 1,000 

*Denotes figures that are estimated without firm design. 



ITEMS OF ADDITION.AL SCOPE (Contilmed) 

STATION 
NUMBERS SITES DESCRIPTION TOTAL COST 

STRUCTURES PROGRAM 

301A E Concrete Shelter 26,580 
301.B E Concrete Shelter 31,880 
301c E Concrete Shelter 11.880 
301D s Concrete Shelter 21,365 
301E E Concrete Shelter 26,580 
301F s Concrete Shelter c:u' ()10 
301G s Concrete Shelter 21,365 
301H s Concrete Shelter 20,610 
301! E Concrete Shelter 33,160 
301J E Concrete Shelter 35,350 
301K E Concrete Shelter 25,690 
302A E Mounts 2,940 
302B E Mounts 2,940 
302c E Mounts 2,940 
302D E Mounts 3,590 
302E s Mounts 2,290 
3021'.' s Mounts 1,560 
302G s Mounts 1,560 
302H s Mounts 1,080 
302J s Mounts 1,560 
302K s Mounts 1,030 
302M s Mounts 1,560 
302N s Mounts 1,080 
302P s Mounts 1,080 
302Q s Mounts 1,080 
302R s Mounts l 080 

TOTAL STRUC'ruRES PROGRAM .•••••.••.•. 322,490 
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STATION 
NUMBERS SITES 

120A 
120B 
120C 
120D 
120E 
121A 
121B 
121C 
121D 
121E 
123 

621 
622 
623 
624 
625 
626 
627 
628 

771 
772 
773 
774 
775 

EV 
EV 
EV 
EV 
EV 
EV 
EV 
EV 
EV 
EV 
EV 

E 
E 
s 
s 
T 
T 
w 
w 

E 
v 
c 
u 
A 

ITEMS OF ADDITIONAL SCOPE (Continued) 

DESCRIPTIONS 

RAD-CHEM PROGRAM 

Piers or Slabs 
Piers or Slabs 
Piers or Slabs 
Piers or Slabs 
Piers or Slabs 
Concrete Blocks 
Concrete Blocks 
Concrete Blocks 
Concrete Blocks 
Concrete Blocks 
Battery Hut 4 x 4 x 6 

TOTAL COST 

4,440 
4,440 
4,440 
4,440 
4,440 
5,300 
5,300 
5,300 
5,300 
5,300 
8,300 

TOT.AL RAD-CHEM PROGRAM •.•••.••••••••. 57,000 

N.R.D.L. PROGRAM 

Concrete Lined Pit 
Concrete Lined Pit 
Concrete Lined Pit 
Concrete Lined Pit 
Concrete Lined Pit 
Concrete Lined Pit 
Incendiary Test Structure 
Incendiary Test Structure 

200* 
200* 
200* 
200* 
200* 
200* 
300* 
300* 

TOTAL N.R.D.L. PROGRAM ..•...•••..•••.. 1,800 

/>20AT PROGRAM 

Concrete Vault 
Concrete Vault 
Concrete Vault 
Concrete Vault 
Wood Buildi.D8 

8,250 
8,250 
8,250 
9,150 
3,620* 

TOTAL AF'OAT PROGRAM .... • ............. 37, 520 

*Denotes figures that are estimated without firm design. 

811 
812 
813 
814 

E 
v 
c 
A 

A.M.C. PROGRAM 

Rad-Beacon 
Rad-Beacon 
Rad-Beacon 
Rad-Beacon 



ITEM 

1 
2 
3 
4. 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14. 
15 
16 
17 
18 
19 
20 
21 

SPECIAL SCIENTIFIC STRUCTURES 

USER 

N.O.B.L. 
J-7 
N.B.S. 
E.G.G. 
N.R.L. 
J-3 
10-50 
T-S 
M-D 
A.M.C. 
ALL 

SUMMARY BY USER 

U.C.R.L. and N.R.L.K. 
o.c.s.o. 
METEOR 
RAD-CHEM 
N.R.D.L. 
AoF.0.A.T. 
A.M.C. (Instrument Shelters & Found.) 
A.C.C. 
B.R.L. - A.P.G. 
STRUC'IURES (Military Structures) 

'roTAL COST 

215,520 
6,090 

1,14.3,080 
191,660 
202,510 
14.4.,855 
83,84.0 
57, 500 
16,610 

3,600 
336,290 
576,310 

18o 
7,680 

57,000 
1,800 

37 l 520 
181,14.0 

950 
1,000 

322,4.90 

'l'OTAL .. o o o ., o •• o o o o a o o o o o o o o • o 3, 587, 625 

LESS ITEMS 18 & 21 ···••••••o·• 503,630 

'roTAL LESS ITEMS 18 & 21 
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EXHIBIT F 

Items of Increased Scope, Modification 
No. 24, Contract No. AT-(29-1)-507 



txj ITEMS OF INCREASED SCOPE, MODIFICATION NO. 21+, CONTRACT NO. AT-(29-1)-507 I 
V1 
I\) 

Increase in Total Est. 
Item & Increase in Cost Increase in Scope Construction Cost 
Feature Description Gross Net Gross Net Orig. Total New Total 

1 a Blade and shape ad.di tional 
6.500 sq. yd. 3,120 213,440 216,560 

1 c Dust palliative additional 
3,250 sq. yd. 290 ll+,925 15,215 

1 d A1Wlin1111 buildings, latri.Des, 
3,1+56 sq. :rt. 38,030 

1 d Connection between AF£ and B&N Adil. 
Bldg., 1,632 sq. tt. 22,200 

l d Additional wing to exiating mess 
hall - Parry, 2,181+ aq. ft. 27,36o 

1 d Additional cooling facilities, 
photo lab • , llO sq. ft. 15,800 

1 d Fence around Bldg. 221, Parry 4,025 
1 d Extension to Co-. Rooa, J"J7 Bldg., 

Parry, 192 sq. ft. 2,825 
1 d Water cooler & shelter, Bldg. 323, 

Paxcy 2,166 l,74-4,360 l,856,766 
1 t AdditioD&l 50 tents including slabs, 

frames, & lighting, 25,600 sq. :rt. 59,660 57,1+1+0 117,100 
l h Water facilities for 50 additional tents -

600 ft. fresh vater lines aD.d 
600 ft. salt water 11.Dea 6,685 599,705 606,390 

1 i Bever facilities tor 50 additional tents -
600 ft. mains l,365 125,625 126,990 

l k Electrical facilities for 50 a4ditional 
tents - 900 l.f. distribution pole line, 
3-10 kva transformera, service drops I+, 925 363,095 368,020 

l m Inter-coJlllWlicatioa Equipmeat for Parry 
(9 master units, 7 sound powered tele-
phones, 6,500 l.f.-16 pair outdoor telo 



cable, 65-35 ft. poles, 7,000 l.f. 
3/8" messenger cable, a. installation 
ot 43 radio-co•. uni.t•) 41,055 32,255 73,310 

l q Additional hot lockers - Parl'J 27,670 74,475 102,145 
l v (Bev ita) - om Buildings including 

road.a and fencing 344,045 344,o45 
l x (Bev item) - UndergroUD.d •helter area -

Parry 30,340 30,340 
l v Govenment t'urDJ.shed equipment (778) (24.,775) -359,795 -385,348 
l v Govenment t'unai•hed water trans-

portation (1,059) (32,990) -299,565 -333,614 

Subtotal - let Increue 34,849 537,110 5,190,555 5,762,514 

3 c Additional moue houae, Japtan, 
i,056 sq. :tt. 14,350 ) 52,955 80,380 

3 c .Additional 110use house racka and cases 13,075 ) 52,955 80,380 
3 t (llev) Additional nev f'acilltiea 8,250 8,250 
3 • Govermaent :rurn. equipment (230) (l,210) -26,970 -28,4-10 
3 • Government :rum. vater trauportation (275) (2,120) -51,555 -53,950 

Subtotal - Bet Increase 12,570 19,270 843,605 875,445 

4 h Protective fencing around towers 5,440 ) 
4 h 200-f't. towers - additional •tif':teners, ) 

1.ncreaeed size of' llellbera 30,245 ) 200,000 235,685 
4 t GoTerDMnt :turn. equipment (2,400) (200) -115,810 -118,410 
4 t Government turn. water tranaportation (2,94-5) (240) - 93,005 - 96,190 

Subtotal - llet Increue 24,900 5,000 1,343,835 1,373,735 

bl1 5 h ProtectiTe fencing around towers 5,911-0 ) I 
\Jl 

5 h 200-f't. towers - additional stiffeners, ) w 
increased size of' IMlllbera 30,245 ) 200,000 236,185 
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Increase in Total Est. 
Item & Increase in Cost Increase in Scope Construction Cost 
Feature Description Gross Net Gross Bet Orig. Total New Total 

5 t Government turn. equipment (2,400) (220) -169,535 -172,155 
5 t Govermnent turn. water transportation (2,945) (250) -132,215 -135,410 

subtotal. - Bet Iru:reue 24,900 5,470 1,637,500 1,667,870 

6 a Blade and shape tor additional camp 
facilities, 5,000 sq. ;yd. 3,295 22,250 25,545 

6 d Du.st palliative tor additional camp 
facilities, 5,000 sq. ;yd. 860 6,190 7,050 

6 e Aluminum Bldgs. - inf'irllary for 
additional CBJllP facilities, 
960 sq. ft. 29,14o l06,38o 135,520 

6 g Temporary housing tor additional camp 
facilities, 2$495 sq. tt. 14,780 95,670 110,450 

6 h Protective fencing around towers 5,44o 91,490 96,930 
6 i Water facilities, salt & fresh, 

additional camp 12,175 174,o6o 186,235 
6 k Electrical facilities, additional 

camp 8,475 202,480 210,955 
6 r Channel linking Engebi and Muzin 156,980 112,670 269,650 
6 t Government furn. equipment (31,855) -145,195 -177,050 
6 t Government furn. water tr&D8portation (3,185) -118,700 -121,885 

Subtotal - liet Increue 196,105 1,405,435 l,6o1,540 

9 a .Additional instrument shelters 6,695 ) 
9 a .Additional concrete fill, OCE bldg. 27,900 ) 



9 a Bev tiring atationa tor photographic ) 
flares, 3.1 810 ) 

9 a .Additional coat - iDstraent aheltera 47,875 ) 1,271,935 1,355,215 
9 b Additional iutrwlent shelters 230 ) 
9 b Additional coat - instrument shelters 7,935 ) 78,235 86,4-00 
9 e .Additional iutrUllent aheltera 690 ) 
9 e Additional coat - instn:ment shelters 3,955 ) 44,125 48,TIO 
9 t .Additional iutraent shelter• 695 ) 
9 t Additional coat - iJ1Stra.ent shelters 2,830 ) 62,555 66,oao 
9 g Additional inatraent shelters 1,385 ) 
9 g Additional coat - inatnment shelters 9,o6o ) 144,720 155,165 
9 h Additional inatraent shelters 690 ) 
9 h .Additional coat - inatrwlent shelters 4,810 ) 54,265 59,765 
9 i Additional instrument shelters 695 ) 
9 i .Additional coat - 1utr\llllent shelters 9,350 ) 68,705 78,750 
9 j Additional inatrmlent shelters 690 ) 
9 j .Additional cost - inatru..nt shelters 11,930 ) 66,320 78,940 
9 k Additional inatraent shelters 695 ) 
9 k Additional coat - inatnllleat shelters 2,540 ) 38,940 42,175 
9 1 Additional instraent shelters 690 } 
9 1 .Additional coat - inaV-nt shelter• 3,690 ) 34,310 38,690 
9 ll Additional inatrUllent shelters 695 ) 
9 • .Additional coat - inatruMnt aheltera 3,690 ) 33,310 37,695 
9 0 Additional inatrament shelters 2,030 ) 
9 0 .Additional coat - inatrullent shelters 22,950 ) 

9 0 Bev tiring stations tor photographic ) 
f'larea, 3.3 4,050 ) 507,390 536,420 

9 p Additional instrument shelters 695 ) 
9 p Additional cost - inBt:n:llleBt shelters 6,810 ) 
9 p High speed photo u.rkers, 3.3 - Muzin 5,580 ) 179, 730 192,815 
9 q Additional cost - inatraent shelters 270 ) 248,210 248,400 
9 r Additional instrument shelters 10,845 ) 
9 r Additional cost - ill&trument shelters 70,555 ) 489,095 570,495 

) 
1111 Subtotal - Bet Increase 236,150 37,86o ) 3,484,545 3,758,555 
I 

V1 
V1 
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Increase in Total Est. 
Item & Increase in Cost Increase in Scope Construction Cost 
Feature Description Gross Net Gross Bet Orig. Total liew Total 

12 a .Additional sti:tteners, increased size 
of members 24,900 294,200 319,100 

12 b (Bew) Mock-up section, 200-ft. towers 18,000 18,000 

Subtotal - llet Increue 42,900 294,200 337,100 

18 Stations 190, 191, l~ for IGG 3,635 ) 
18 Sta. 160-18o for mG - BWlit, Eberiru., ) 

Eugebi 4,410 ) 
18 '!'over sti:tteners, increased size of ) 

members 126,180 ) 
18 Roll-up doors, 75-ft. towers 29,400 ) 

) 
Subtotal - Net Increaae 159,990 3,635 ) 191,66o 355,285 

19 Stations 8 & 9 - llRL - Engebi & Eberiru. 49,130 ) 
19 Steaa cleaning shelter - 6.7 (DL), ) 

.Bn.ivetok 3,850 ) 
) 

Sv.btotal - Bet Increue 52,980 ) 202,510 255,490 

20 Increased coat - J-3 Station.a 
10, 11, 12, 14, 15, • 19 109,465 144,855 254,320 

21 Two tent pad.8 & trames tor Med-Bio, 
Japtan 3,740 ) 

21 Pallets tor insulating liner, Med-Bio, ) 
Japtan 14,740 ) 



SUbtotal - Net ID.crftaae 18,4&> ) 83,840 102,320 

26 Stationa 144a and 144b, 145, 146, 
JIBLk - Bngebi a. Eberiru 163, 710 ) 

26 Station 135 - UCBL - Bngebi 2,900 ) 
26 Station 131A - UCBL - J:ngebi 74,880 ) 

) 
SUbtotal - llet Iacreue 241,490 ) 576,310 817,600 

27 But.ant prograa 5.1 - OCSO - Parry 6,740 ) 
27 Station.a 518, 519, 5141, 51511 ) 

5161, 5171 - ocso 810 ) 
) 

8\lbtotal - !let Iacreue 7,550 ) 180 7,730 

29 Change iD •cope ot .Rad-Chem ) 
Station.a 121.A-121.E 375,920 ) 

29 Increaaed Coat Rad-chea ) 
Stations 120A-l20E 38,6oo ) 

) 
.Bubtotal - Net Increue 38,6oo 375,920 ) 57,000 471,520 

30 Stations 511, 512, 513, 5142, 5152, 
5162, 5172, 5173, 5174 - JIRDL 1,275 1,800 3,075 

34 (Bev) Statiou 5182, 5192 - ilC 330 330 

TOT.AL CHAJIGB - - - - - - - - - - f!f ,219 i587,10S [I62.~~ t '1J9i~20 

$6811-,324 $1,502,475 $22,479,260 $24,666,059 

Revi•ed Total Estimated Coat iDclud.llg 
Cap Operation, llaintenance a. llanagnent 
and Support and Roll-up Serrtcea-$27,177,059 

tl'd 
I 

~ liOTE: The abow co•t. are exclusive ot ta••· 
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