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~ t·h and development 11ro­
-~~"ti'.ntttPmrL to :develop an 
r:ffecli\"t deft1?5" • 





UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, O.C. 20545 

AV, . ., • 1967 

Honorable Walt W. Rostow 
Special Assistant to the President 

National Security Affairs 
The White House 

for 

Dear Mr. Rostow: 

Enclosed for.your review and appr
Procedures for the Test Operations 
procedures have evolved from the 

oval are 
Center 

operating 

the Standing 
(TOC SOP). 
practices 

Operating 
These 

within the 
Test Operations Center over the past two years. Several after-test 
conditions are defined. and the special actions associated with each 
are delineated. The TOC SOP includes certain preapproved public 
announcements and responses to inquiries and proposes others which 
would be subject to specific approval by pertinent government 
agencies before use. 

These procedures were developed in coordination with the Departments 
of State and Defense, the Joint Chiefs of Staff, the Arms Control 
and Disarmament Agency, the Central Intelligence Agency, and the 
Defense Atomic Support Agency. They were approved by the Atomic 
Energy Commission on May 19, 1967. 

It is proposed that the TOC SOP be adopted for use immediately 
following concurrence by member agencies of the President's Review 
Coanittee on Underground Nuclear Tests, of which you are Chairman. 
These procedures will replace those similarly titled but of a more 
general nature, which were distributed on February 4, 1966. 

Sincerely yours, 

elmar L. Crowson 
Brigadier General, USAF 
Director of Military Application 

Enclosure: 
TOC SOP 
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CONCURRENCECOPY 

U, S, ATOMICENERGY HEADQUARTERSCOMMISSION 

TEST OPERATIONS CENTER 

STANDINGOPERATINGPROCEDURES 

Prepared by 

Division of Military Application 

May 19, 1967 

DEQ.A _ IED 

Audaori1y_G::~ ~ 
By.~, NARA,DateJ!-V--rf 

GROUP4 This material contains information 
Downgraded at 3 year affecting the national defense of the 
intervals; declassified United States within the meaning of 
after 12 years. the espionage laws, Title 18, u.s.c., 

Secs. 793 and 794, the transmission 
or revelation of which in any manner 
to an unauthorized person is prohibited 
by law. 
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RECORDOF REVISIONS AND ADDENDA 

Changes to the Test Operations Center Standing Operating Procedures may be 
issued from time to time, as appropriate. These should be inserted upon 
receipt. 

Change 
Number 

Date of 
Chan2e Chanoe Entered Bv Date F.1"1t-1>r1>il 

' 
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FOREWORD 

Certain procedures within this document were established at the 

request of the Review Coamittee on Underground Nuclear Tests so 

that a responsible officer in the appropriate agencies could be 

notified on a timely basis in the event that a test designed 

to be contained should produce unexpected results which might 

require prompt Governmental action. It should be noted that 

some of these procedures are not applicable to an event in which 

it has been predicted that a radioactive release will occur, 

such as a Plowshare cratering experiment. The Review CoDlllittee 

on Underground Nuclear Tests would have been briefed in advance 

of this type of experiment, including the public information 

plan, during the normal approval procedures. The cognizant 

program division may, prior to such an event, publish special 

Cormnission-approved policy instructions which will be supple­

mentary to this document. 

ii 
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A. OBJECTIVES 

The objectives of this Test Operations Center Standing Operating 

Procedures (TOC SOP) are to establish centralized communications 

from the test control point to Headquarters AEC and between 

Headquarters AEC and other appropriate government agencies, to 

delineate and assign responsibilities, and to specify procedures 

for implementing the actions required herein. 

B. DEFINITIONS 

1. Test Manager: The term "Test Manager" refers to the AEC 

individual who has been delegated the authority to conduct 

the test by the Manager, Nevada Operations Office. 

2. Control Point: The "control point" (CP) is that location from 

which the Test Manager controls and coordinates operations 

pertaining to the Specific nuclear event. 

3. Aerial Surveillance Coordination center-: The "Aerial 

Surveillance Coordination Center" (ASCC) is that location 

within the control point which serves as the central agency 

for prompt receipt of information concerning ground and 

aerial surveillance activities and provides for exchange of 

pertinent information among the participating agencies to 

permit effective operations in sampling and tracking. It 

is from this central point that communications between the 

CP and TOC are maintained, as required, during the operational 

period. 

fflNlFll~lENTHAH.. 
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4. Test Operations Center: The ''Test Operations Center" (TOC) 

is that area of Headquarters, AEC, designated for receipt and 

processing of conununications between the Test Manager and the 

representatives of the appropriate Headquarters programmatic 

division, other concerned Headquarters divisions, and other 

appropriate government agencies during the operational period. 

5. Operational Center Chief: The "Operational Center Chief'.' 

(Chief) will be the representative designated by the division 

having primary prograunnatic responsibility (DMAor DPNE) to 

have operational control of the TOC. 

6. Operational Period: The "operational period" extends from the 

period 5 minutes ju~t preceding, during, and an undetermined 

time following a nuclear detonation. The period will terminate 

upon agreement of all members of the TOC when the operation 

has been routine, i.e., CONDITIONI, or when the detonation 

has resulted in CONDITIONII or III. When CONDITION IV (or 

higher) has occurred, the operational period will be extended 

as required to keep the division director(s) and the General 

Manager apprised of the situation. 

7. CONDITIONI: CONDITIONI is defined as that condition existing 

after a nuclear detonation in which there has been no release 

of radioactivity (either particulate or gaseous) into the 

atmosphere. 

(C(O)N IF IllD) I&MTilA.lL 
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8. CONDITIONII: CONDITIONII is defined as that condition 

existing after a nµclear detonation in which there has been a 

small radioactive release which appears to be confined within 

the immediate area of the event (encompassing the RAMS unit 

coverage for the test). The radiation levels as registered 

by this remote area monitoring system must show signs of 

decrease within 30 minutes after the detonation; otherwise 

the event will be handled as a CONDITIONIII. 

9. CONDITIONIII: CONDITIONIII is defined as that condition 

existing after a nuclear detonation in which there has been 

a small radioactive release which is not expected to be 

detected beyond the perimeter of the Nevada Test Site, 

including the Nellis Air Force Range. 

10. CONDITIONIV: CONDITIONIV is defined as that condition 

existing after a nuclear detonation in which there has been a 

radioactive release which is expected to be detected off site. 

11. CONDITIONV: CONDITIONVis defined as that condition existing 

after a nuclear detonation in which the radioactive release 

has been detected off site, but which is not predicted to cross 

the national border in detectable amounts. 

CC(QJNJFil]D)lENlFfiAlL 
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C. RESPONSIBILITIES 

1. NTS or Other AEC Test Locations: 

a. The Test Manager will insure that, during the operational 

period, neither AEC nor contractor personnel will transmit 

any cotDDunication or itDDediate postshot information (other 

than that required for immediate operations which includes 

comnunication between laboratory or user personnel at NTS 

and their home laboratories or offices) to persons outside 

the NTS (or test CP's) other than to the TOC at AEC 

Headquarters. 

b. The Test Manager will establish telephone contact with 

the TOC at Headquarters, AEC, at the appropriate time 

(ordinarily, from 3 to 5 minutes before the shot) and 

will maintain this contact through detonation time and 

postshot time until the Chief, TOC has made the deter­

mination (for CONDITION IV or higher--through his division 

director and the General Manager, as appropriate) that 

the need for uninterrupted communication no longer 

exists. The Test Manager will insure that prompt 

notification concerning postshot radioactivity data or 

other significant information is furnished to the 

Chief, TOC. (For DOD-sponsored events, a conference 

HAIL 
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call will be placed through the AEC Headquarters 

switchboard to include the DASA Test Center, telephone 

number 11-55548.) 

c. In the event of radioactive release, the Test Manager will 

provide the TOC with continuing information relative to 

airmass trajectories, forecasts, and available radiological 

data. Designated public officials of Nevada and Utah and 

of any state adjacent thereto which might be affected will 

be notified by the Manager, Nevada Operations Office of 

any significant release of radioactivity at the Nevada 

Test Site. 

2. AEC Headquarters TOC: 

a. The Test Operations Center will be activated prior to all 

nuclear explosive events. 

b. The division having primary programmatic responsibility 

(DMA or DPNE) will designate a division representative to 

have operational control of the TOC to be called the 

Operational Center Chief (Chief). 

c. The TOC will consist of appropriate staff members of DMA, 

DPNE, DOS, DPI and C. Members of other divisions may-be 

present as appropriate. Either DMA or DPNE representatives 

'{;(Q)NIF'Il IDJEM Tff AIL 
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and the DPI, C and DOS representatives will be present 

for all nuclear explosive events. DASA will provide a 

representative for DOD-sponsored events. 

(1) The Chief will be responsible for all programmatic 

aspects of the event. 

(2) The DOS representative will be responsible for (1) 

providing technical assistance to the Chief for the 

health and safety aspects of the event and (2) 

documenting data related thereto. 

(3) The DPI representative will be responsible for all 

public information aspects of the event. 

(4) The Division of Classification representative will 

be responsible for assisting the Chief concerning 

classification aspects of the event. 

d. The Chief will notify the TOC members and the Supervisor 

of the AEC Headquarters Telephone Switchboard before the 

event and establish a time when the operations center 

will be activated, and will further notify all TOC members 

of any delays or postponements. 

e. The Chief will be responsible for the keeping of a log of 

all significant information received in and transmitted 

from the TOC. Information from the log will be reported 

to the program division director as appropriate and to 

others as may be directed. 

'\ OONIFfilDJEMTfiAJL 
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f. When CONDITION IV (or higher) has occurred, which 

situation requires manning the TOC for an extended 

period, the Chief will retain operational control of the 

TOC while the ASCC is in operation and for such period 

thereafter as required to resolve those matters arising 

from the constraints of the limited test ban treaty. 

After such treaty considerations are resolved, primary 

interest then relates to off-site radiological data 

documentation in conjunction with PHS activities. 

Consequently, in line with their responsibility for 

documentation of the health and safety aspects of the 

event, DOS will, in coordination with the programmatic 

division director, continue the collecting of information 

on the event situation by conmunicating directly with the 

Assistant Manager for Operations at the Nevada Operations 

Office, The DOS representative shall keep a running log 

of all significant information received or transmitted 

by him. The representatives of the programmatic division 

and DPI (if appropriate) shall be promptly advised of any 

non-routine developments in the situation. (It should be 

noted that forthcoming information from NV may be of 

sufficient import that a conference call to include 

programnatic division representation is deemed advisable.) 

CC(O)NIFNTil.A\ll:;---IlID>l& 
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Any periodic reports by DOS to the General Manager 

informing him of the situation shall be coordinated with 

the programmatic division and DPI. 

g. For those events which are conducted at locations other 

than the Nevada Test Site, the prograannatic division may, 

prior to the event, publish special Comnission-approved 

policy instructions which will be supplementary to this 

TOC SOP. 

D. PROCEDURES 

1. CONDITION I - No release of radioactivity; i.e., perimeter RAMS 

units read background. (Note: Surface zero (SZ) probes some­

times have readings due to radiation not free in the atmosphere, 

e.g., confined to pipes or cables.) 

a. Chief: After the passage of the minimum time required to 

assess the circumstances (usually after the H plus 3 

minute RAMS readings have been reported from the CP, and 

after at least one aircraft monitoring flight report), 

the Chief will inform the program division director that 

the event has taken place and will relay a verbal situation 

report (see (1) below) to the designated personnel (see (2) 

below). 

(1) Situation Report: •~he event scheduled for today 

took place at (!!!!!!), Performance was (about as), 

'(C(O)N TH AIL IF ll ID51ENJ 
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(below), (above) expected. CONDITION ONE. 

Everything OK." 

(2) Individuals/offices to be given situation report*: 

Special Assistant to Chairman (Report to be made 

by Chief)** 

General Manager (Report to be made by Chief) 

(Note: Until the Chief has notified the (office of) 

Special Assistant to the Chairman and General 

Manager, no other calls from the TOC are authorized.) 

All Connnissioners 

Assistant General Manager***· 

Assistant General Manager for Operations*** 

Director and Deputy Director, DOS*** 

Special Assistant for Disarmament 

Director, DPNE 

Director, DI 

Assistant Executive Secretary, MLC 

Assistant Director, R&D, OMA 

Director, Office of Congressional Relations 

Designated Representative, JCAE 

Deputy or Assistant Director, OMA 

Designated Representative, DASA 

*Specific titles, names and telephone numbers of the 

individuals to be advised of the event are provided 

in Appendix A, Page 49. 
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'IWrif circumstances permit, the Chief and the DPI 

representative will complete the action set forth 

in b(2) below concurrently with this notification. 

**'lrThese calls will be made by the DOS representative. 

b. Public Information (DPI) Representative: 

(1) After detonation, determine in cooperation with Chief 

whether previous recommendation as to announcing the 

test is still valid. 

(2) If the TOC recommendation is to announce, even if 

this is in consonance with the previous decision, 

confirm permission to announce with the Office of 

the Special Assistant to the Chairman (Extension 

3438, "H" Street Extension 5667). If the test was 

preannounced, omit this step. 

(3) CONDITION I announcement will be automatically released 

without prior approval of other agencies required. 

(4) Except for DPNE experiments, the following postshot 

announcement will be used for CONDITION I: "A nuclear 

test of (low, low-intermediate, or intermediate)* yield 

was conducted underground today by the Atomic Energy 

Commission at its Nevada Test Site." 

*low - less than 20 KT 
low-intermediate - 20 to 200 KT 
intermediate - 200 KT to 1 MT 
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(5) For DPNE contained experiments, the following postshot 

announcements will be used for CONDITION I~ 

(a) For excavation-device and emplacement-technique 

development experiments: 

"A nuclear test of (~ yield was conducted 

today by the Atomic Energy Cormnission at its 

Nevada Test Site as part of the Plowshare Program 

to study and develop civilian and industrial 

applications for nuclear explosives. 

The following may be included in the announcement if 

consistent with National Security considerations: 

"Today's Plowshare experiment was one in a 

series to develop nuclear explosives and techniques 

for possible use in later excavation experiments." 

(b) For heavy element experiments: 

"A nuclear test of(~) yield was conducted 

today by the Atomic Energy Commission at its 

Nevada Test Site as part of the Plowshare Program 

to study and develop civilian and industrial 

applications for nuclear explosives. 

The following may be included in the announcement if 

consistent with National Security considerations: 

"Today's Plowshare test was part of an 

experimental effort to develop a special nuclear 

*low, low-intermediate, or intermediate 
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explosive capable of producing, in the' nuclear 

explosion, neutron-rich isotopes of the known 

transplutonium elements and, possibly, of new, 

heavier elements." 

(6) The following obvious response to inquiry related to 

release of radioactivity will be issued for 

CONDITIONI: 

"There was no re lease of radioactivity. 11 

(7) Arrange with NV Public Information a time for issuance. 

This time of issuance shall be set at least 15 

minutes ahead to permit the following notifications 

to be made that a test will be announced at a given 

time. 

(a) Office of the Press Secretary to the President, 

the White House. 

{b) Office of the General Manager (Extension 6666). 

(Omit this step after 5 p.m., and on weekends.) 

(c) Office of the Assistant General Manager 

(Extension 5053). 

{d) TOC Chief and TOC representatives of other 

divisions or their offices (DMA Extension 

4007, DPNE Extension 5495, DOS Extension 4281, 

Classification Extension 3292.) 

C«:»NflF IllDEHTHAlL 
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(e) Office of Congressional Relations 

(Extension 3627). 

(8) Call USIA (Telephone 182-5151) and Department of 

State, Bureau of Public Affairs (182-2011) giving 

the text of announcement and time of issuance. Remind 

the person receiving the call that the announcement 

is not to be released until it is seen on the wires. 

(9) Make conference call to the four wire services (AP, 

UPI, French, and Reuters) and read the announcement. 

Use responses and provide background information 

only in response to inquiry. 

2. CONDITION II - Minor Release of Radioactivity Which is Confined 

to Immediate Area. 

a. Chief: After the passage of the minimum time required to 

assess the circumstances (usually after the H plus 3 minute 

RAMS readings have been reported from the CP, and after at 

least one aircraft monitoring flight report), the Chief 

will inform the program division director that the event 

has taken place and will relay a verbal situation report 

(see (1) below) to the designated personnel (see (2) 

below). 

(1) Situation Report: "The event scheduled for today took 

place at (time). Performance was (about as), (below), 

(above) expected. A minor release of radioactivity 

~JilAIL 
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has occurred. All indications are that it is 

confined to the inunediate area. We are watching 

it very closely and will inform you if the 

situation worsens. CONDITION II. 

(2) Relay a CONDITION II situation report (see above) 

to the designated personnel (same as for CONDITION I, 

i.e., individuals/offices listed in Appendix A, 

Page 49), after notifying the Director, OMA, the 

General Manager and the Special Assistant to the 

Chairman (if circumstances permit, the DPI repre­

sentative will discuss the public information 

aspects of the event concurrently with this 

notification by the Chief). 

b. ~ublic Information (DPI) Representative: 

(1) After detonation, determine in cooperation with 

Chief whether previous reconunendation as to 

announcing the test is still valid. 

(2) If the TOC recommendation is to announce, even if 

this is in consonance with the previous decision, 

confirm permission to announce with the Office of 

the Special Assistant to the Chairman (Extension 

3438, "H" Street Extension 5667). If the test was 

preannounced, omit this step. 
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(3} CONDITION II announcement will be automatically 

released without prior approval of o~ner agencies 

required. 

(4} Except for DPNE experiments, the following postshot 

announcement will be used for CONDITION II: "A 

nuclear test of (low, low-intermediate, or inter­

media~e} yield was conducted underground today by 

the Atomic Energy Commission at its Nevada Test 

Site." 

(5} For DPNE contained experiments, the following 

postshot announcements will be used for CONDITION II: 

(a} For excavation-device and emplacement-technique 

development experiments: 

"A nuclear test of(~) yield was conducted 

today by the Atomic Energy Commission at its 

Nevada Test Site as part of the Plowshare Program 

to study and develop civilian and industrial 

applications for nuclear explosives. 

The following may be included in the announcement if 

consistent with National Security considerations: 

"Today's Plowshare experiment was one in a 

series to develop nuclear explosives and 

techniques for possible use in later excavation 

experiments." 

*low, low-intermediate, or intermediate 

CCNJFIlID>ENTHAlL 
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(b) For heavy element experiments: 

"A nuclear test of (~) yield was 

conducted today by the Atomic Energy Commission 

at its Nevada Test Site as part of the Plowshare 

Program to study and develop civilian and 

industrial applications for nuclear explosives. 

The following may be included in the announcement if 

consistent with National Security considerations: 

"Today's Plowshare test was part of an 

experimental effort to develop a special 

nuclear explosive capable of producing, in the 

nuclear explosion, neutron-rich isotopes of 

the known transplutonium elements and, possibly, 

of new, heavier elements." 

(6) The following responses to inquiry will be used for 

CONDITION II: 

(a) "There was a minor release of radioactivity 

which is confined to the immediate area of the 

detonation. It is not expected that any 

radioactivity will be detected beyond this 

immediate area." 

(b) "The small amount of radioactivity released 

does not constitute a health hazard to workers 

at the test site." 

*low, low-intermediate, or intermediate 
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(7) Arrange with NV Public Information a time for issuance. 

This time of issuance shall be set at least 15 minutes 

ahead to permit the following notifications to be 

made that a test will be announced at a given time. 

(a) Office of the Press Secretary to the President, 

the White House. 

(b) Office of the General Manager (Extension 6666). 

(Omit this step after 5 p.m., and on weekends.) 

(c) Office of the Assistant General Manager 

(Extension 5053). 

(d) TOC Chief and TOC representatives of other 

divisions or their offices. (OMA Extension 

4007, DPNE Extension 5495, DOS Extension 4281, 

Classification Extension 3292.) 

(e) Office of Congressional Relations (Extension 

3627). 

(8) Call USIA (Telephone 182-5151) and Department of 

State, Bureau of Public Affairs (182-5011) giving 

the text· of announcement and time of issuance. 

Remind the person receiving the call that the 

announcement is not to be released until it is 

seen on the wires. 

(9) Make conference call to the four wire services 

(AP, UPI, French, and Reuters) and read the 

OOMlFilIDJENTTIAt 
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announcement. Use responses and provide background 

information only in response to inquiry. 

3. CONDITION III - Some Release of Radioactivity But Not Expected 

To Go Off Site 

a. Chief: After the passage of the minimum time required to 

assess the circumstances, the Chief will notify the program 

division director and the Special Assistant for Disarmament 

that the event has taken place and that there has been some 

release of radioactivity, but that it is not expected to 

go off site; i.e., apparently a CONDITION III situation 

exists (the program division director will be advised if 

this evaluation is not unanimously subscribed to by the 

TOC representatives). (Note: Appropriate discussion 

will take place between the Test Manager and the Chief to 

reach this determination.) If the program division director 

concurs that the CONDITION III procedures will be followed, 

the Chief shall relay the situation report (see below) to 

the designated individuals/offices listed in Appendix A, 

Page 49, If the division director does not concur, he 

shall inform the Chief as to the numbered-condition pro­

cedures that will be used. (For DOD-sponsored events, the 

Director of Military Application shall contact the Director, 

DASA, to apprise him of the situation and any further 

action contemplated.) 

OONIFIllDJIEN'lrll.AJL 
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After the permission to follow the CONDITION III procedures 

has been obtained (and after notification of the Director, 

-
OMA; the General Manager; and the Special Assistant to the 

Chairman), the DPI representative shall take the actions 

listed in 3b below. 

Situation Report. "The event scheduled for today took 

place at (time). Performance was (about), (below), 

(above) that anticipated. There has been a release of 

radioactivity which appears to be restricted to the test 

site. This release is not expected to be detected beyond 

the perimeter of the site. CONDITION III. You shall be 

promptly informed if this evaluation changes." 

The Chief will notify the designated representatives of 

the appropriate agencies listed below (1) that there has 

been a release of radioactivity from the event, (2) 

whether it is gaseous effluent only, (3) that the radio­

activity appears to be restricted to the test site and 

is not expected to be detected beyond the perimeter of 

the site, (4) that they shall be promptly informed if the 

situation worsens, and (5) that a CONDITION III public 

announcement is being made by the AEC. 

OONJFHJI)iEMTHAib-, 
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Agencies to be notified in the event that a CONDITION III 

exists:* 

White House State Department 

DDR&E JCS 

ACDA CIA 

BOB DASA 

FRCtt USPHS1rlr 

ESSA** FDA*'lh\-

*A list of the designated representatives of the agencies 

to be notified in the event that a test produced unexpected 

results which might require prompt governmental action is 

provided i11 Appendix Bon Page 50, 

**Notification of the U. S. Public Health Service, ESSA, 

and FRC representatives will normally be made by the 

DOS-TOC representative when the situation warrants. 

***To be notified by the DOS-TOC representative only in the 

event that a_potential health hazard is predicted. 

b. Public Information Representative: 

(1) After detonation, determine in cooperation with Chief 

whether previous recommendation as to announcing the 

test is still valid. 

(2) If the TOC recommendation is to announce, even if this 

is in consonance with the previous decision, confirm 

OONIFillD)l5MTHA1L 
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permission to announce with the Office of the Special 

Assistant to the Chairman (Extension 6111). If the 

test was preannounced, omit this step. 

(3) CONDITION III announcement will be automatically 

released without prior approval of other agencies 

required. 

(4) Except for DPNE experiments, the following postshot 

announcement will be used for CONDITION III: "A 

nuclear test of (low, low-intermediate, or intermediate) 

yield was conducted underground today by the Atomic 
,, 

Energy Couanission at its Nevada Test Site. (Shortly) 

(_ minutes) after the detonation, our instru~ts 

near ground zero showed some radiation readings 

slightly above background. (The readings dropped to 

background within_ minutes.) It is not expected 

that any radioactivity will be detected off site." 

(5) For DPNE contained experiments, the following postshot 

announcements will be used for CONDITION III: 

(a) For excavation-device and emplacement-technique 

development experiments: 

"A nuclear test of (...!_) yield was conducted 

today by the Atomic Energy Commission at its 

Nevada Test Site as part of the Plowshare Program 

*low, low-intermediate, or intermediate 

(C(O)NlFYJC)lEW1TilA1L 
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to study and develop civilian and industrial 

applications for nuclear explosives. (Shortly) 
I 

( __ minutes) after the detonation, our 

instruments near ground zero showed some radiation 

readings slightly above background. (The readings 

dropped to background within __ minutes.) It 

is not expected that any radioactivity will be 

detected off site." 

The following may be included in the announcement if 

consistent with National Security considerations: 

"Today's Plowshare experiment was one in a 

series to develop nuclear explosives and 

techniques for possible use in later excavation 

experiments." 

(b) For heavy element experiments: 

"A nuclear test of~) yield was conducted 

today by the Atomic Energy Commission at its 

Nevada Test Site as part of the Plowshare Program 

to study and develop civilian and industrial 

applications for nuclear explosives. (Shortly) 

(_ minutes) after the detonation, our 

instruments near ground zero showed some radiation 

readings slightly above background. (The readings 

*low, low-intermediate, or intermediate 
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dropped to background within __ minutes.) 

It is not expected that any radioactivity will 

be detected off site." 

The following may be included in the announcement if 

consistent with National Security considerations: 

"Today's Plowshare test was part of an 

experimental effort to develop a special nuclear 

explosive capable of producing, in the nuclear 

explosion, neutron-rich isotopes of the known 

transplutonium elements and, possibly, of new, 

heavier elements." 

(6) The following response to inquiry related to release 

of radioactivity will be used for CONDITION III: 

"The small amount of radioactivity released 

does not constitute a health hazard to workers at 

the test site." 

Note: If there is any query regarding possible 

violation of the limited test ban treaty, the 

questioner should be told that the AEC is not in a 

position to comment and that the query should be 

referred to the Department of State. 

(7) Arrange with NV Public Information a time for issuance. 

This time of issuance shall be set at least 15 minutes 

ahead to permit the following notifications to be made 

that a test will be announced at a given time. 
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(a) Office of the Press Secretary to the President, 

the White House. 

(b) Office of the General Manager (Extension 6666). 

(Omit this step after 5 p.m., and on weekends.) 

(c) Office of the Assistant General Manager 

(Extension 5053). 

(d) TOC Chief and TOC representatives of other 

divisions or their offices. (DMA Extension 

4007, DPNE Extension 5495, DOS Extension 4281, 

Classification Extension 3292.) 

(e) Office of Congressional Relations (Extension 

3627). 

(8) Call USIA (Telephone 182-5151) and Department of State, 

Bureau of Public Affairs (182-2011) giving the text of 

announcement and time of issuance. Remind the person 

receiving the call that the announcement is not to be 

released until it is seen on the wires. 

(9) Make conference call to the four wire services (AP, UPI, 

French, a·nd Reuters) and read the announcement. Use 

responses and provide background information only in 

response to inquiry. 

4. CONDITION IV - Some Release of Radioactivity Expected To Go Off Site 

a. Chief: After the passage of the minimum time required to 

assess the circumstances, the Chief will, after appropriate 

CC-ONlFHIDENTYAIL, 
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discussion with the Test Manager, decide whether a 

CONDITION IV exists. The Chief wi 11 notify the program 

division director and Special Assistant for Disarmament 

that the event has taken place, that there has been a 

release of radioactivity, and that it appears some radio­

activity will be detected off site; i.e., apparently a 

CONDITION IV situation exists (the program division 

director will be advised if this evaluation is not 

unanimously subscribed to by the TOC representatives). 

If the division director does not concur that CONDITION IV 

procedures will be used, he shall inform the Chief as to 

the numbered-condition procedures that will be followed. 

(For DOD-sponsored events, the Director of Military 

Application shall contact the Director, DASA to apprise 

him of the situation and any further action contemplated.) 

Under CONDITION IV procedures, the Chief shall take the 

following actions: 

(1) Relay a CONDITION IV situation report (see below) to 

the designated individuals/offices listed in Appendix A, 

Page 49, after notifying the Director, DMA, the General 

Manager and the Special Assistant to the Chairman (if 

circumstances permit, the DPI representative will 

discuss the public information aspe~ts of the event 

concurrently with this notification by the Chief). 

-00HlFHJD)l5NTYAIL.. 
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Situation Report. "The event scheduled for today took 

place at (time). Performance was (about as), (below), 

(above) expected. There was (seepage), (a very minor), 

(a small), (a large) release ll.or gaseous efflue!!!,/ or 

There was a (small), (large), (as expected) release of 

radioactivity. CONDITION IV. The release is expected 

to go off site." 

(2) Notify the designated representatives of the appropriate 

agencies (same as for CONDITION Ill, i.e., the listing 

provided in Appendix B, Page 50) (1) that the radio­

active release is expected to go off site, (2) whether 

it is gaseous effluent only, (3) that the agency will be 

kept informed of any significant change in the situation, 

(4) that it is the intent of the AEC to make a CONDITION IV 

public announcement (see 4b(4) below) as soon as possible, 

and (5) that if the agency has any objection to the 

proposed CONDITION IV announcement, this should be 

made known promptly so that appropriate coordination 

channels may be followed and approval for a public 

release expeditiously obtained. (The.objective here 

is to issue the announcement before radioactivity has 

gone off site in the hope that such action will in 

effect buy time to handle subsequent public information 

OOMIFH!DlENfTRAIL 
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activities after the radioactivity is detected off 

site.) 

(3) The Chief shall continue the operation of the TOC and 

provide the Teat Manager with AEC policy guidance. 

(4) The Chief shall (after appropriate coordination with 

other TOC representatives) inform the General Managerp 

the programmatic division director, and the Special 

Assistant for Disarmament at such time as the release 

actually does go off site and whenever any significant 

information is received on cloud trajectories, ground, 

or aircraft monitoring, preventative health and safety 

procedures, suggested_press releases, and so forth;: 

(5) The Chief shall prepare and keep current a forecast of 

the probabilities of a border crossing by the radio ...·' 

active release, the weather for the next periods of' ·" 

hours and days, and so forth. When and if the releage 

goes off site, he shall (in coordination with othet'TOC 

representatives, as appropriate) determine whethet a 

CONDinOH V situation exists. 

(6) The Chief shall (after suitable coordination with other 

TOC representatives) suggest to the General Manager;· 

the programmatic division director, and the Special 

Assistant for Disarmament the text of further advisories 

to the designated representatives of the other 

-<!OJMJFlllOJlEM1FffA1L 
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appropriate agencies and should attempt to receive 

approval for such advisories to be made whenever 

there is a major change in the current situation, or 

at least once a day until the operational period has 

terminated. 

(7) The Chief, after receiving the approval of the General 

Manager, the programmatic division director, and the 

Special Assistant for Disarmament, and as soon as the 

release has passed off site, shall (in coordination 

with other TOC representatives, as appropriate), on 

the basis of the probabilities that can be ascertained 

based on current information, declare that a CONDITIONV 

situation exists. With the permission of these same 

officials, he shall make a CONDITIONV notification 

to the designated representatives of the appropriate 

agencies that: 

''The radioactive release has gone off site, and we 

are handling it now as a CONDITION!V. The present 

situation with regard to a possible border crossing 

is as follows: II ----------· 
b. Public Information Representative: 

(1) If CONDITIONIV is reached before a CONDITIONI, 

CONDITIONII, or CONDITIONIII poatahQt annouucemeut 

has been issued, the announcement under Paragraph (4), 
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below, will be issued as soon as approval from 

coordinating agencies is obtained. 

(2) Under 4a(l), above, the Chief will have informed the 

necessary offices within the AEC, including the Office 

of the Special Assistant to the Chairman. The Chief 

will have told these offices that having reached 

CONDITIONIV, the appropriate announcement will be 

issued as soon as approval from coordinating agencies 

is obtained. 

(3) CONDITIONIV announcement will not be released until 

approval from coordinating agencies is obtained~; (The 

reason for this action is that there may be times when 

the international climate or negotiating processes 

require a tailored approach modifying the CONDlnON 

IV-V statements conditionally agreed •'upon in advance.) 

(4) Except for DPNE experiments, the following postshbt ' 

annooncement will be used for CONDITIONIV. (If a 

postshot announcement already has been issued under 

CONDITION1 9 CONDinON II, or CONDITION111 before th~ 

situation reached CONDITIONIV, this announcement may 

be reworded to show that it is not the first annou~ceme~t 

on the test, or it may be omitted in favor of waiting 

to see whether radioactivity is detected off site. 
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CONDITION IV may arise quickly; therefore, the 

following CONDITION IV announcement could be the 

first announcement of the test.): 

"A nuclear test of (low. low-intermediate, or 

intermediate) yield was conducted underground today 

by the Atomic Energy Commission at its Nevada Test 

Site. There was some release of radioactivity, but 

additional information must await the analysis of data 

collected by our monitoring network. No radioactivity 

has been detected off site. We are watching this very 

closely, and we shall inform you of any significant 

developments in this regard." 

(5) For DPNE contained experiments, the following postshot 

announcement will be used for CONDITION IV. (If a 

postshot announcement already has been issued under 

CONDITION I, CONDITION II, or CONDITION III before 

the situation reached CONDITION IV, this announcement 

may be reworded to show that it is not the first announce= 

ment of the test, or it may be omitted in favor of 

waiting to see whether radioactivity is detected off 

site. CONDITION IV may arise quickly; therefore, the 

following CONDITION IV announcement could be the first 

announcement of the test.): 

CCOOIFillD)EN1I'Il~ 
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(a) For excavation-device and emplacement·technique 

development experiments: 

"A nuclear test of (..!'._) yield wa& conducted 

today by the Atomic Energy Commission at its Nevada 

Test Site as part of the Plowshare Program to study 

and develop civilian and industrial applications 

for nuclear explosives. There was some release 

of radioactivity, but additional information 

must await the analysis of data collected by our 

monitoring network. No radioactivity has been 

detected off site. We are watching this very 

closely, and we shall inform you of any signifi­

cant developments in this regard," 

The following may be included in the announcement if 

consistent with National Security considerations: 

"Today's Plowshare experiment was one in a 

series to develop nuclear explosives and techniques 

for possible use in later excavation experiments." 

(b) For heavy element experiments; 

"A nuclear test of (~) yield was conducted 

today by the Atomic Energy Coumission at its 

Nevada Test Site as part of the Plowshare Program 

to study and develop civilian and industrial 

applications for nuclear explosives, There wS<s 

*low, low-intermediate, or intermediate 
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some release of radioactivity, but additional 

information must await the analysis of data 

collected by our monitoring network. No 

radioactivity has been detected off site. We 

are watching this very closely, and we shall 

inform you of any significant developments in 

this regard," 

The following may be included in the announcement if 

consistent with National Security considerations: 

"Today's Plowshare test was part of an 

experimental effort to develop a special nuclea~ 

explosive capable of producing, in the nuclear 

explosion, neutron-rich isotopes of the known 

transplutonium elements and, possibly, of new, 

heavier elements." 

(6) Inquiries may be forthcoming relative to possible 

violation of the limited test ban treaty. If there 

is any such query, the questioner should be told that 

the AEC is not in a position to comment and that the 

query should be referred to the Department of State. 

(7) Arrange with NV Public Information a time for issuance 

of the approved announcement. This time of issuance 

shall be set at least 15 minutes ahead to permit the 

following notifications to be made that a test will be 

announced at a given time. 
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(a) Office of the Press Secretary to the President, 
.-'' ' • f I 

the White House. 

(b) Office of the General Manager (Extension 6666). 

(Omit this step after 5 p.m., and on weekends,) 

(c) Office of the Assistant General Manager 

(Extension 5053), 

(d) TOC Chief and TOC representatives of other 

divisions or their offices. (DMA Extension 4007, 

DPNE Extension 5495, DOS Extension 4281, 

Classification Extension 3292.) 

(e) Office of Congressional Relations (Extension 

3627). 

(8) Call USIA (Telephone 182-5151) and Department of State, 

Bureau of Public Affairs (182-2011) giving the text of 

announcement and time of issuance, Remind the person 

receiving the call that the announcement is not to be 

released until it is seen on the wires. 

(9) Make conference call to the four wire services (AP, UPI, 

French, and Reuters) and read the announcemept., Provide 

background information only in response to inquiry, 

5, CONDITIONV - Some Radioactivity Detected Off Site But Not 

Predicted to Cross U.S. Border in Detectable Amounts 

a. The Chief shall have made every effort to assure Chat all 
·'. 

proper actions were taken under either CONDITION III or 
' 
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CONDITION IV and that all information and notification 

procedures were made by means of the situation report and 

the notifications to the designated representatives of the 

appropriate agencies. If he has not already taken the 

necessary actions, the Chief shall secure permission from 

the General Manager through his division director to do 

the following: 

(1) Relay a situation report (see below) to the individuals/ 

offices listed in Appendix A, Page 49. (Determine 

whether any modification to this advisory list is 

desired by the General Manager.) 

Situation Report. "The event scheduled for today took 

place at (time). Performance was (about as), (below), 

(above) expected. There was (seepage), (a very minor), 

(a small), (a large) release ftor gaseous efflue!il_/ or 

There was a(!!!!!!.!), (large), (as expected) release of 

radioactivity. CONDITIONFIVE. The release went off 

site." 

(2) Make a CONDITION V report to the designated representatives 

{Appendix B, Page 50) that a radioactive release has gone 

off site (see (2) (a) and (2) (b) below), that it is 

the intent of the AEC to make a public statement as 

soon as possible, and that if the agency has any objec-

tion to the proposed CONDITION V announcement, this 
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should be made known promptly so that appropriate 

coordination channels may be followed and approval 

for a public release expeditiously obtained. (In view 

of the probability that the news media will obtain 

information from outside sources of a radioactive 

release soon after off-site detection, it is imperative 

that a public announcement be made as expeditiously as 

possible to avoid a probable.non-factual report and 

its blown-out-of-proportion sequel.) 

(a) Those provided a CONDITIONV notification who 

received a CONDITION IV notification will be told 

(1) that radioactivity has gone, off site, (2) that 

the AEC believes that there is !!2!, now a reasonable 

probability of the radioactivity being detected 

at the U.S. borders, with the reasons for this 

belief, and (3) that they will be informed of any 

significant change in the situation or at least 

on a daily basis. 

(b) .Those notified by a CONDITIONV notification who 

did !!.2!receive a CONDITION IV notification shall 

be told (1) that radioactivity has gone off site, 

(2) whether it is gaseous effluent only, (3) a 

short explanation as~to why CONDITION IV 

notification was not given, (4) that the AEC 
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believes that there is !!2,! now a reasonable 

probability of the radioactivity being detected 

at the U.S. borders, with the reasons for this 

belief, and (5) that they will be informed of 

any significant change in the situation or at 

least on a daily basis. 

(3) Ascertain from the program division director or the 

General Manager, as appropriate, whether there are any 

special reporting procedures to be followed; e.g., 

whether or not any individuals/offices not included 

on the Advisory or Notification Lists are to be 

provided situation reports. 

(4) The Chief shall continue the operation of the TOC and 

provide the Test Manager with AEC policy guidance. 

(5) The Chief shall (after appropriate coordination with 

other TOC representatives) inform the General Manager, 

the prograumatic division director, and the Special 

Assistant for Disarmament of any further significant 

information on cloud trajectories, ground or aircraft 

monitoring, preventative health and safety procedures, 

suggested press releases, and so forth. 

(6) The Chief shall prepare (in coordination with-other 

TOC representatives) a report on the current status 
' 
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of the situation for his division director to transmit 

to the Connnission at least daily. 

b, Public Information Representative: 

(1) Ordinarily, the test will have been announced at no 

later than CONDITION IV. Therefore, in most instances, 

the public announcement under b(4), below, will be a 

follow-on statement. 

(2) Under Sa, above, the Chief will have informed the 

necessary offices within the AEC and other agencies 

of the situation. The Chief will have told those 

offices that having reached CONDITION V, the appropriate 

announcement will be issued as soon as approval from 

coordinating agencies is obtained, 

(3) CONDITION V announcement will not be released until 

approval from coordinating agencies is obtained. 

(4) Except for DPNE experiments, the following postshot 

announcement will be used for CONDITION V: 

"A~ yield nuclear test conducted underground 

at the Atomic Energy Commission's Nevada Test Site 

(or other location on(~) accidentally released 

(a small amount of) (~) radioactivity. While most 

of this radioactivity was deposited within the Test 

Site, (some low levels of radioactivity have) isome 

*low, low-intermediate, or intermediate 
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radioactivity has) been detected on the ground (direction) 

of the Site. The highest of these was ____ (mR) (R) 

per hour at ____ , which is about ___ miles from 

the boundary of the government-controlled reservation. 

This reading dropped to ___ per hour in about 

minutes. The farthest such reading at ground level 

was ___ at ___ , which is about miles from the 

government-controlled reservation." 

(5) For DPNE contained experiments, the following postshot 

announcement or statement will be used for CONDITIONV~ 

(a) For excavation-device and emplacement-technique 

development experiments: 

•~ nuclear test of(~ yield was conducted 

today by the Atomic Energy Commission at its Nevada 

Test Site as part of the Plowshare Program to study 

and develop civilian and industrial applications for 

nuclear explosives. This test accidentally released 

(a small amount of) (some) radioactivity. While most 

of this radioactivity was deposited within the Test 

Site, (some low levels of radioactivity have) (!2!!!!., 

radioactivity has) been detected on the ground 

(direction) of the Site. The highest of these was 

(mR) (R) per hour at ___ , which is about 

___ miles from the boundary of the government­

controlled reservation. This reading dropped to 

*low, low-intermediate, or intermediate 
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___ per hour in ___ minutes. The farthest 

such reading at ground level was ___ at ___, 
which is about ___ miles from the government-

controlled reservation." 

The following may be included in the announcement if 

consistent with National Security considerations: 

"Today's Plowshare experiment was one in a 

series to develop nuclear explosives and techniques 

for possible use in later excavation experiments." 

(b) For heavy element experiments: 

"A nuclear test of (...!..) yield was conducted 

today by the Atomic Energy Commission at its Nevada 

Test Site as part of the Plowshare Program to study 

and develop civilian and industrial applications for 

nuclear explosives. This test accidentally released 

(a small amount of) (some) radioactivity. While most 

of this radioactivity was deposited within the Test 

Site, (some low levels of radioactivity have) (,!2!!. 

radioactivity has) been detected on the ground 

(direction) of the Site. The highest of these was 

(mR) (R) per hour at ___ , which is about 

miles from the boundary of the government-

controlled reservation. This reading dropped to 

*low, low-intermediate, or intermediate 
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per hour in about minutes. The • 

farthest such reading at ground level was 

at ___ ., which is about ___ miles from the 

government-controll~d • reservation. II 

The following may be included in the announcement if 

consistent with National Security considerations: 

"Today's Plowshare test was part of an 

experimental effort to develop a special nuclear 

explosive capable of producing, in the nuclear 

explosion, neutron-rich isotopes of the known 

transplutonium elements and, possibly, of.new, 

heavier elements." 

(6) Add any of the following. if applicable: 

(a) ''These levels of radioactivity present no health 

hazard." 

(b) "Some radioiodine has been found in some milk 

samples collected by the Public Health Service 

in the area(s) of (state) (states). The 

highest level reported to date in milk was 

in the area." 

(c) "As a precautionary measure to avoid any unnecessary 

exposures, the Public Health Service and the Atomic 

Energy Commission are recommending (have recommended) 

to dairy (dairies) in the area(s) that milk cows 

be put on dry feed." 
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(d) "The Public Health Service does not plan at this 

time to use (plans to use) (is using) its thyroid 

scanning equipment to determine the uptake, if any, 

of radioiodine in the thyroid glands of residents of 

the ____ area(s) . .il!dd projected dose readings, 

and number of children and adults examined, if 

applicabl,!.!./ 

(e) "By the use of very sensitive instruments aircraft 

monitors have been able to detect sqme (traces of) 

radioactivity in the air over (state) (states) (where 

contacts were sporadic). This radioactivity was 

detected in the air, not on the ground. The farthest 

point at which radioactivity was detected at ground 

level was " 
(7) CONDITIONV Responses to Inquiry: 

(a) Additional information about radioactivity readings 

at ground level or in the air may be given in 

response to inquiry, provided the readings were 

obtained at places which are no closer to U. S. 

borders than places named in the statement issued 

under 5b(4), above. 

(b) "Since the signing of the limited test ban treaty on 

August 5, 1963, nuclear tests designed to be 

contained underground have accidentally released 

small amounts of radioactivity which were detected 
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off site by sensitive instruments. As expected, 

small amounts of off-site radioactivity also were 

produced by ___ cratering experiments." I 

(c) Inquiries may be forthcoming relative to possible 

violation of the limited test ban treaty. If there 

is any such query, the questioner should be told that 

the AEC is not in a position to comment and that the 

query should be referred to the Department of State. 

(8) After blanks in CONDITIONV statement (Sb(4), above), 

have been filled in (based on data received at the Test 

Operations Center from the CP) and r•quired approvals 

have been obtained, arrange with NV Public Information a' 

time for issuance. 

(9) Call USIA (Telephone 182-5151) and Department of State, 

Bureau of Public Affairs (182-2011), giving the text of 

announcement and time of issuance. Remind the person 

receiving the call that the announcement is not~ be 

used until it is seen on the wires. 

(10) Make conference call to the four wire services (AP, UPI, 

French, and Reuters) and read the announcement. Use· 

approved responses and provide background information only 

in response to inquiry. 

OOMlFH}D)lBWTllAlL 



OO~JlFHID>EMTllAIL 
- 43 -

6. Supplementary Procedures - For a Situation Not Covered by the 

Foregoing Procedures 

a. The Chief will: 

(1) Keep the representatives listed in Appendix B, Page 50, 

informed as appropriate and as directed; e.g., certain 

agency representatives may wish to be provided a summary 

twice daily; whereas other representatives may wish to 

be apprised of every effluent tracking report received 

by the TOC. 

(2) Keep individuals/offices listed in Appendix A, Page 49, 

informed as directed by the General Manager. 

(3) Continue operations of the TOC as directed or as other­

wiae appropriate. 

b. Public Information 

CAUTION:. The following possible questions and answers are 

listed only to facilitate development of a U. s. Government 

position on what, if anything, to say under certai~ assump­

tions. Some of the proposed answers involve possible 

interpretations of the limited test ban treaty. Their 

appearance in this document in no way constitutes any 

approval of such interpretations. All proposed 9nswers 

appearing below are subject to specific advance approval 

by AEC Headquarters, Departments of State and Defense, Arms 

Control and Disarmament Agency, and the White House. 
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(1) Assuming radioactivity is detected near and/or is 

expected to cross U. S. Canadian or Mexican border: 

(a) Question: Do you have any more information on 

how far the radioactivity went? 

Answer: We have detected traces of (some) radio­

activity at ground level (and/or in samples of 

milk produced) in the (for instance, Yuma) area. 

(b) Question: How far have you detected radio­

activity in the air? 

Answer: Aircraft monitors using very sensitive 

equipment have detected traces of (some) radio­

activity in the air over (state) (states) (for 

instance, southern New Mexico). 

(c) Question: Do you expect any of this radioactivity 

to cross the U.S. border? 

Answer: We can only talk in terms of the evidence 

we have. We have .!!2 evidence that radioactivity 

crossed the border. 

(d) Question: Well, if radioactivity was detected 

at (for instance, Yuma), isn't it logical to 

assume that some radioactivity must have crossed 

or will cross the border? 

Answer: As I said before, we have no evide•ce 

that radioactivity crossed the border -- mea•ing, 
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of course, radioactivity in any amount 

that could be detected by sensitive instruments. 

(e) Question: Did you or will you try to detect 

it across the border? 

Answer: No. 

(f) Question: If you didn't try to measure across 

a border, how can you tell whether the test 

violated the treaty by causing radioactive 

debris to be present outside U. S. territory? 

Answer: This query should be referred to the 

Department of State. 

(2) Assuming radioactivity is detected near and/or is 

expected to cross U. S. coastal border off seacoast 

in detectable amounts: 

(a) Question: Do you have any more information on 

how far the radioactivity went? 

Answer: We have detected.traces of (some) 

radioactivity at ground level and/or in samples 

of milk produced in the (for instance. Galveston) 

area. 

(b) Question: How far have you detected radio­

activity in the air? 

Answer: Aircraft monitors using very sensitive 

equipment have detected traces of (some) 
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radioactivity in the air over (state) (states) 

(for instance, southeastern Texas). 

(c) Question: Do you expect any of this radio­

activity to cross the U.S. coastal border? 

Answer: We can only talk in terms of the 

evidence we have. We have no evidence that 

radioactivity crossed the U. S. coastal border. 

(d) Question: Well, if radioactivity was detected 

at (for instance, Galveston), is.n 't it logical 

to assume that some radioactivity must have 

crossed ~r will cross the U. S. coastal border? 

Answer: As I said before, we .have no evidence 

that radioactivity crossed the U.S. coastal 

border -- meaning, of course, radioactivity in 

any amount that could be detected by sensitive 

instruments. 

(e) Question: Did you or will you try to detect it 

across the U. S. coastal border? 

Answer: We have no report that our aircraft 

monitors have tried to detect it across the U. S. 

coastal border.- We assume that they will try if 

circumstances permit. 
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(£) Question: If you detect radioactivity across 

the U. S. coastal border, that will mean the 

test violated the test ban treaty, won't it? 

Answer: This query should be referred to the 

Department of State. 

(3) Assuming publicly reported readings of radioactivity 

from Canada or Mexico: 

(a) Question: Do you have any cooment on the report 

that radioactivity from one of your nuclear tests 

was detected across the U.S. border in (Mexico) 

(Canada)? 

Answer: Naturally, we are concerned about 

the report and we are looking into the matter. 

(Add following, if applicable)) In terms of 

health, reported readings are insignificant. 

(b) Question: If the readings are correct, doesn't 

that mean that the U.S. has violated the 

limited test ban treaty? 

Answer: This query should be referred to the 

Department of State. 

(4) Assuming U. S. has detected radioactivity beyond a 

coastal border and there is a reasonable probability 

that another country will also detect it: 
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(a) Question: Have you detected radioactivity 

beyond the border off the coast? 

Answer: Yes, (but not in any significant 

amount.) The reading was (only) ___ at 

(b) Question: Isn't this a violation of the 

limited test ban treaty? 

Answer: This query should be referred to the 

Department of State. 
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APPENDIX "A" 

INDIVIDUALS/OFFICESTO BE ADVISED OF ALL NUCLEAR DETONATIONS 

The Chief will insure that the individuals listed below are informed in 
person or by telephone. 

GERMANTOWN H STREET 

Director of Military Application 4221 5692 
Genera 1 Manager 6666 6666 
Assistant General Manager (Mr. Brown or 

the Management Assistant, Mr. King, 
at 3276 or 5733) 5053 5727 

Special Assistant to the Chairman 
(Dr. Fritsch) 3438 5667 

*Director, Division of Peaceful Nuclear ~· 
Explosives 3705 5855 

Commissioner Ramey 6222 6222 
Connnissioner Tape 6333 6333 
Commissioner Nabrit 6444 6444 
Commissioner Johnson 6555 6555 
Special Assistant for Disarmament 3417 5744 
Director, Division of Intelligence 3355 5748 
Staff Representative, Defense Atomic 

Support Agency (CDR Albert Stell) 11-78098 or 11-77686 
Assistant Executive Secretary, MLC 3345 
Assistant Director for Research and 

Development, DMA 5491 
Director, Office of Congressional 

Relations 3627 5611 
Staff Consultant, JCAE (Lt. Col. Rosen) 180 X 6171 
Deputy Director or Assistant Director, 

Division of Military Application 5518/5523 5692 

*For events not associated with DPNE, call Mr. Hamburger (5495). 

Responsibility may be delegated to the secretarial staff of DMA or DPNE for 
informing the listed people'." Normally this job will be done by the staff of 
the Assistant Director for Tests, DMA. FOR EVENTS WHICH RESULT IN CONDITION 
IV (OR HIGHER), the above list may be modified by the General Manager or the 
director of the program division. Messages may be given to secretaries in 
lieu of principals, if appropriate. In any case, the recipient and time of 
notification will be recorded by the caller. 
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11B11APPENDIX 

AGENCIESTO BE NOTIFIED IF A TEST PRODUCES UNEXPEC?ED 
RESULTSWHICH PROMPT AC?IONMIGHT REQUIRE GOVERNMENTAL 

DEPARTMENTOF STATE 

Honorable Foy D. Kohler 
Deputy Under Secretary of State for Political Affairs 
Telephone: 182-2232 

Alternate - Mr. Scott George 
Telephone: 182-6066 

DEPARTMENTOF DEFENSE 

Honorable John S. Foster, Jr. 
Director of Defense Research and Engineering 
Telephone: 11-79111 

Alternate - Honorable Carl Walske 
Assistant to the Secretary of Defense (Atomic Energy) 
Telephone: 11-75161 

CHAIRMAN,JOINT CHIEFS OF STAFF 

Rear Admiral F. A. Bardshar, USN 
Telephone: 11-55204, 11-52062 

Alternate - Colonel J. A. Griffin, USAF 
Telephone: 11-53511 

ARMS CONTROL AND DISARMAMENT AGENCY 

Dr. Herbert Scoville, Jr. 
Telephone: 182-3138 

Alternate - Paul J. Long, Colonel USAF (Ret.) 
Telephone: 182-3138 

CENTRALINTELLIGENCEAGENCY 

Dr. Donald F. Chamberlain 
Telephone: 143-7113 

Alternate - Mr. Wallace F. Howard 
Telephone: 143-6707 
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SPECIAL ASSISTANT TO THE PRESIDENT FOR NATIONAL SECURITY AFFAIRS 

Honorable Walt W. Rostow 
Telephone: 145-2235 

Alternate - Mr. Charles E. Johnson 
Telephone: 103-4985 

SPECIAL ASSISTANT TO THE PRESIDENT FOR SCIENCE AND TECHNOLOGY 

Dr. Donald F. Hornig 
Telephone: 103-3530 

Alternate - Mr. Spurgeon M. Keeny, Jr. 
Telephone: 103-3537 

BUREAUOF THE BUDGET 

Mr. Frederick C. Schuldt 
Assistant Chief for Atomic Energy, 
Telephone: 103-3964 

Military Division 

Alternate - Mr, Daniel H, Taft 
Budget Examiner 
Telephone: 103-4706 

DIRECTOR, DEFENSE ATOMIC SUPPORT AGENCY 

Lt. General 
Telephone: 

H. C. Donnelly, 
11-56375 

USAF 

Alternate - CDR Albert Stell 
Chief, Test Division 
Analysis and Program Directorate 
Telephone: 11-78098, 11-77686 

*U. S. PUBLIC HEALTH SERVICE 

Mr. James G. Terrill, Jr. 
Director, National Center 
Telephone: 154-7066 

for Radiological Health 

~lternate·- .Dr. Robert J. Augustine 
Chief, Environmental Radioactivity Section 
Environmental Surveillance and Control ·Program 
Telephone: 154-7028 • 
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Mr. Charles L. Weaver, C
Environmental Surveillance 
Telephone: 154-7004 

hief 
and Control Program 

*FEDERALRADIATION COUNCIL 

Dr. Paul C. Tompkins 
Telephone: 382-2505 

Alternate Mr. Claire 
Telephone: 

C. Palmiter 
382-2489 

*ENVIRONMENTALSCIENCE SERVICES ADMINISTRATION 

Mr. Robert 
Telephone: 

J. List 
179-2203 

-lrlrFQODAND DRUG ADMINISTRATION 

Mr. J. Kenneth Kirk 
Assistant Commissioner 
Telephone: 161-2811 

for Operations 

Alternate - Mr. Frederick M. Garfield 
Special Assistant to the 

Drug Abuse Control 
Telephone: 161-2506 

Commissioner for 

*Notification of the U. S Public Health Service, ESSA, and FRC representa­
tives will normally be made by the Division of Operational Safety TOC 
representative when the situation warrants. 

**To be notified by the DOS-TOC representative only in the event that a 
potential health hazard is predicted. 
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APPENDIX "c" 

CLASSIFICATIONGUIDANCEON 

UNDERGROUND DETONATIONSNUCLEAR 

FOR USE BY TOC PERSONNEL DURINGTHE TIME THE TOC IS OPERATIONAL 

CLASSIFICATION 

For DMA tests, the TOC will comply with the CG-WT-1, "AEC/DOD General 
Classification Guide for Continental Test Operations," unless the ·conmission 
decides that the operational exigencies of immediate dissemination of 
information necessitate declassification action, and the Comnission takes 
such action. For DPNE tests, the TOC will comply with "CG-PNE-1" and the 
classification guide for the individual event. 

Class. ~ Remarks 

1. Information which would reveal the C-DI 3 This infor­
existence of an unannounced shot. mation would be 

unclassified 
after official 
announcement. 

2. Any information revealing that there OUO (but ) 
has been a release of radioactivity. see topic 1) ) 

) 
3. Air-mess trajectories and forecast u ) In specific 

information. ) instances the 
) data may require 
) a marking of 
) OUO. (see topic 
) 1). 
) 

4. Levels of radioactivity (for example, u ) 
in Rads per hour) associated with ) 
location and time of measurement. ) 

5. Predicted percentage of the frequency 
of a particular atmospheric trajectory 
from NTS to specific national borders 

U 
) 
) 
) 
) 

when related to future weapon tests ) 
in general, but not associated with ) 
any specific event. ) 

5.1 When related to a specific future OUO 
event and not indicating authori­
zation to fire or planned date of 
detonation. 
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Class. ~ Remarks 

5.2 When related to a specific 
future event and indicating 
authorization to fire or planned 
date of detonation, prior to 
official announcement. 

C-S-DI 3 

6. Locations, tracks and trajectories 
of radioactive material which are 
within the conditions under which 
the event was authorized for 
execution. 

u 

7. LQcations, tracks and trajectories 
of radioa.ctive material which are 
not within the conditions under 
which the event was authorized 
for execution. 

ouo ) 
) 
) 
) 
) 

Protect as OUO 
unless otherwise 
directed by the 
General Manager. 

8. The fact that u. s. authorities 
believe that an actual or potential 
violation of the limited test ban 
treaty has been made by the u. s. 

C-DI 3 This inform£tion 
would be unclas-
sified after 
official announce-
ment. 
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MEMORAND M 

THE WHITE HOUSE 

WASHINGTON 

S-EtRET 
RJ;STRlCTEI> DATA December 28, 1966 

MEMORANDUM FOR MR. W. W. ROSTOW C::-

SUBJECT: Supplemental Underground Weapons Test Site 

Walt --

The attached memorandum for the President from AEC has been over­
taken by the decision the President made yesterday in approving the 
Bureau of the Budget (concurred in by AEC} recommendation concern­
ing the FY 1968 Budget presented by Charlie Schultze at the Ranch. 
The paragraph placed before the President is the paragraph #2 attached 
herewith. 

In view of the fact that there is basically nothing different except in the 
back-up detail between the AEC letter and BOB statement, I suggest 
that you may wish to sign an acknowledgement note to Seaborg indicating 
that in view of the previous Presidential action there is no need for 
sending the longer statement to the Ranch. I am sure that Seaborg is 
quite happy over the outcome on this particular issue. 

If you have the time you may be interested in reviewing the longer 
statement in order to position yourself on this matter but it is low priority 
as compared with other demands on your time. 

Spurgeon concurs in this recommended handling. 

Charles 

( 
Johnson 

SECREl'i'•RESTltlCTED DAT-A 

This document is 
regraded UNCLASSIFIED 
when separated from 
attachments . 



.. 

2. Development of a supplemental weapons test site 1n Alaska.. In order 
to provide a capability for underground testing of larger nuclear . • ·, 
weapons (up to 6 megatons, specifically to develop an anti-ballistic 

.missile warhead) than. is now possible at the test.site ne~r Las Vegas;· ~ 
Nevada., AEC is already proceeding with the development of an additional' . 
site in Central Nevada and wishes to.move as soon as possible to develop' 
and use a second additional site on the Island of Amchitka., off the • 
coast of. Ala.ska. (AEC also wishes in F'f 1967 to do minimum exploratory • 
work 1n Northern Alaska for possible use in the event that Amchitka. • 
proves not to be feasible.) AEC has available 1n 1967 $27 million 
of NOA for these purposes, subject to your approval of development 
and use of the Amchitka site. It is estimated that the operations in 
Amchitka. will cost approximately $28o million over a period of several 
years. BoB agrees with the agency head's view that this expansion of ,..... 
testing capability is necessary for the national defense. Defense • 
agrees., end State end ACDA.have no objection notwithstanding the . 
danger that development of an Alaskan test site might appear to other 
nations to constitute some escalation in the "arms race.". If it later. 
proves possible to meet the weapons design needs witho:ut completing • 
the program now planned for Alaska, BoB will take steps to reconsider· 
this possibility. . , , • ,·,, 

1967 base (costs) ·•••••···••l••···•··•·•••••••·••· 22.0 
1968 agency request .•. •............. • ... ·• . ~ . . . . . . . . . +44 .1 '" 
1968 BoB recommendation ••••..•. _••.• ~ •••••• • .••••••• +44.1: . 

.. 
' .'. 

'. 

DECLASSIFIED 
• E.O. 13292, Sec. 3.6 

NW/8/tC 08•.S.:a 
By «M~NARA, Date 1•11-Df 

. ,,.. ...- ·-........,._ 
.,-1 



SE6Rfl 
UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

DEC2.3 1966 

Dear Mr. President: 

By my letter to you of July 29, 1966, a plan for the development of 
supplemental underground weapons test sites for a NIKE ZEUS capa­
bility was forwarded for your approval. Mr. Rostow's letter dated 
August 8, 1966, responded to this request and approved the reprogram­
ming of $25 million of available funds for use in Fiscal Year 1967 
for the initial development of the proposed Nevada site and initial 
survey of possible sites in Alaska. 

Since the approval referenced in Mr. Rostow 1 s letter, a survey of 
Amchitka Island is proceeding. We have now developed a new plan that 
goes beyond this survey. This revised plan is based on a compre­
hensive review of the needs in this program, and several significant 
changes from the initial plan are desirable. The purpose of this 
letter is to inform you of these changes and to request your review 
and approval of the revised plan in order that funds now held in 
reserve by the Bureau of the Budget for Fiscal Year 1967 can expedi­
tiously be applied to this program. The more significant changes 
and their consequences are: 

1. The location of the intermediate yield site will be in Central 
Nevada instead of on the Air Force Bombing and Gunnery Range. 

( ] 
3. The above changes result in a reduction in the estimated new 

obligational authority for Fiscal Year 1968 of $138.4 million. 
A net reduction of $84.3 million in the total estimated cost 
of this program also results from these changes. 

4. The establishment of two contingency plans is necessary if 
the basic plan proves to be unacceptable. The first contin­
gency would be to establish the higher yield site at the 
Brooks Range if Amchitka Island proves unacceptable. This 
contingency would result in increased cost. The second 
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contingency would be to conduct a technically restricted 
program at the Central Nevada site if Amchitka Island and 

(ssh: Henare unacs::':l: I ' 

5. Reconnaissance and exploratory work at the Brooks Range 
will be conducted concurrently with work at Amchitka Island 
to preclude the possibility of extended delays if Amchitka 
Island is unacceptable. 

The enclosed revised plan presents a summary of the Atomic Energy 
Commission's study. The plan has been reviewed and concurred in b 
the Department of Defense and the De artment of State. 

-t---.•ll!ll•llll•-.-".'!"9~---~~--:J On the first point, all tests 
to be fully contained. As in the conduct of nuclear 

at the Nevada Test Site, we will systemmatically approach 
the conduct of high yield events through conservative extrapolation 
based upon containment and shock propagation experience at lower 
yields. On the second point, at this stage in the development of the 
ZEUS warhead, we do not believe it is technically feasible to 
extrapolate from lower yield tests to the higher yield tests with 
the confidence compatible with the needs of the ZEUS system. 

We believe that the enclosed plan represents the most desirable way 
to proceed toward fulfilling the needs of the ZEUS progra,m within 
the constraints of budget limitations and sites on United States 
territory alone. Despite our best efforts to meet the indicated time 
schedules, we may run into unexpected difficulties. We will keep you 
advised. 

Respectfully yours, 

Chairman 

The President 
The White House 

Enclosure: 
Cys lA & 2A - Revised Plan for 

Development of Supplemental 
Underground Weapons Test Sites 
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OF 5_,JREVISED PLAN FOR DEVELOPMENT ~ SUPPLEMENTAL WEAPONSUNDERGROUND TEST SITES 

A more comprehensive review of the requirements for a supplemental test site 
has been conducted by the Division of Military Application, the three Atomic 
Energy Commission weapons laboratories, and the Nevada Operations Office. 
This review has resulted in several significant changes from the preliminary 
program plans. 

The original plan provided for development of a site on the north slopes of 
the Brooks Range in Alaska, some consideration of Amchitka Island, and a site 
within the existi confines of the Air Force Bombing and Gunnery Ran 

Also, the problems of the 
noma c a mos and the caribou do not exist at Amchitka. However, on the 
outside chance that these sites are unsatisfactory, alternatives should be 
considered such as Australia to stay even close to the demand schedules for 
information. A review of the potential test areas on the Gunnery Range 
revealed that only a small increase, perhaps 207., in yield could be antici­
pated over that available at the Nevada Test Site on Pahute Mesa. The 
limitation results from the proximity to Las Vegas and the related seismic 
problems. It was also determined that for a proportionately small increase 
in estimated coat, an increase in yield by a factor of.two or more could be 
obtained by using the area in Central Nevada. 

If Amchitka Island proves unacceptable for a high yield site, then a contin­
gency site would be developed in Alaska north of the Brooks Range. If the 
Amchitka Island and the Brooks Range sites are unacceptable, then a techni­
cally restricted program would be conducted at the Central Nevada site at the 
highest possible yields. On the other hand, some other location such as 
Christmas Island or Australia might permit the entire program to be conducted. 

The following is a comparison of the previously planned events with those 
currently planned: 

Previous Plan Current Plan 
Category and Yield Nevada Alaska Nevada Amchit:ka 

, Development/Calibration 
o.s - 1;5 Ml' 2 2 2 1 

Development 
2 - 3 Mr 2 1 2 

3 • 6 MT 2 4 

4 5 4 5 
9 9 

GROUP 1 

Excluded from automatic 

downgrading and 
4 

declassification 
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The reduction of one development/calibration event is possible because 
extensive data on the geology at Amchitka is already in hand from previous 
:iSGS surveys and a significant amount of seismic data is available fron 
the DoD-ARPA experiment, Long Shot, conducted for the Vela detection pro~;ram. 
The addition of one development test at Amchitka is required as a con­
tingency in the event of failure where sufficient time would not be 
available to recover the schedule for deployment if emplacement holes 
were not drilled in advance. 

The revised total estimated cost of the current plan is considerably 
below the total estimated cost previously presented to the President and 
the previous estimates for the FY 1968 budget. The previous FY 1968 esti­
mate for the Alaskan area was $163.S million for weapons operating cost 
with additional obligational authority estimated at $33.0 million. The 
current estimate is $41.1 million for weapons operating cost and additional 
obligational authority of $17.0 million, or a total decrease from the 
previous estimate of $138.4 million in new obligational authority (NOA). 
The principal reasons for the reduction are that the previous estimate 
was based on a site at Brooks Range (as the most costly of the locations 
under consideration) and the depth of emplacement holes has been decreased. 
The laboratories now believe that the higher yield tests can be accomplished 
in 54" diameter, 6,000' deep emplacement holes with 20' x 30' rooms at the 
bottom of the holes as opposed to the previous plan to use 48" x 8,000' 
deep empr1§ement holes without rooms. Based on a scaled test depth formula 
of 300W for high yield events, derived from revised calculations and 
Pahute Mesa experience, the laboratories have concluded that the shallower 
depth holes are sufficient for containment. 

It should be noted that because of the time required to construct the 
emplacement facilities, the test dates are more compatible with a FY 1972 
or later deployment date. The design freeze for a weapon should occur at 
least a year prior to the deployment of the system. ·should a FY 1971 
deployment date with a FY 1971 FPU for the Zeus be required, initial 
deployment would be an interim warhead with the final design being im­
plemented by an in-process change after full scale proof testing. 

Offsetting the decreases in the Alaskan estimates is an increase of $26.8 
million for the Central Nevada Test Site location. The original estimate 
($53.0 million) was based on an expansion northward from the present 
Nevada Test Site within the Air Force Bombing and Gunnery Range. The 
increase in the total estimated costs results from increased size of test 
emplacement holes and additional costs in technical support, logistics, 
maintenance and operation, and temporary camp construction because the 
existing facilities and resources at NTS cannot now provide the support 
at the new location. 

tf SEBREf 
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REVISED ESTI¥.ATES FOR SUPPLEMENTALTEST SITES 
(In Thous ands) 

FY 1967 FY 1968 FY 1969 FY 1970 FY 1971 Total 

Central Nevada 
Field Construction.$ 
Technical Support . 
Logistical Support. 
M&O............... 

Total ............ 

4,139 
2,524 

-0-
100 

6,763 

$18,005 
3,851 

490 
2 2 610 

24,956 

$ 24,905 
5,334 
1,560 
3 2500 

35,299 

$ 5,320 
2,780 
1,150 
3 2500 

12,750 

$ -0-
-0-
-0-
-0-
-0-

$ 52,369 
14,489 

3,200 
9 2 710 

79,768 

Amchitka Island 
Field Construction. 5,158 
Technical Support . 931 
Logistical Support. 1,800 
M&O ., ............ -.. 3,000 

To ~• l ........... 10,889 

15,640 
2,246 
4,290 
7 • 710 

29,886 

33,210 
4,955 
3,580 

10 2030 
51,775 

26,490 
3,859 
3,900 

10 2570 
44,819 

10,440 
1,869 
2,320 
7 2 320 

21,949 

90,938 
13,860 
15,890 
382630 

159,318 

Brooks J;:_1n2;e 
Reco·: .. nai ssance and 

Studies ......... 2,888 -0- -0- -0- -0- 2,888 

Genar;~; ___ ~upport 
Tr!ch:·,ical Support . 
Logic, ti cal Support. 
M&O ~ ,... -.......... 
Labot.atories ...... 

To::al ............. 

830 
380 
250 
-0-

1,460 

-4, 968 
740 
510 

5 2 000 
11,218 

3,471 
1,140 

540 
5 2 000 

10,151 

3,021 
1,210 

990 
5.ooo 

10,221 

1,271 
590 
290 

2 2 500 
4,651 

13,561 
4,060 
2,530 

17 2 500 
37,701 

Total Costs .......... 22,000 66,060 97,225 67,790 26,600 279,675 

Change i.n Goods and 
Services on Order 
for Commitments ... 5,000 17,000 10 2400 -9.800 -22 2 600 -C'-

Total New Obligational 
Authority ......... $27 ,ooo ~83,060 ~1022622 ~57,990 ~ 4,000 ~279,67'?_ 

• 
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Field Construction includes costs associated with exploratory drill 
construction of instrument and emplacement holes, device emplacement, 
reentry and recovery of diagnostic samples, and construction of the rninir.,al 
support facilities including roads, communications, air strip, water 
supply and camps. 

Technical Support includes preliminary engineering studies, reconnaissance, 
device timing and firing, radiological safety, and the services of outside 
agencies such as the Weather Bureau, USGS, and C&.GS, in support of the 
over-all safety program. 

Logistical Support includes costs associated with transportation, communica­
tions, warehousing, office services, procurement assistance, and vehicle 
usage. This also includes cost of operation of sampler and support aircraft. 

Maintenance and Operation is comprised of costs associated with housing, 
feeding, industrial safety, and equipment and facility maintenance and 
operations. 

The General Support costs include those costs related to the STS program 
which will be incurred irrespective of site location. They include such 
things as development of downhole hardware, development and engineering 
for deep hole drilling and mining, development of timing and firing 
diagnostics, and project management by Holmes and Narver and Fenix and 
Scisson. (These costs were included as a part of the initial site esti­
mates, but are now identified separately since they cannot reasonably or 
equitably be distributed to either area.) 

For 
are 

comparison purposes, 
listed below: 

the totals of the previously submitted estimates 

FY 1967 FY 1968 FY 1969 FY 1970 
(In Millions) 

FY 1971 Total 

Nevada $17.0 $ 25.0 $ 11.0 $ -0- $ -0- $ 53.0 

Alaska 5.0 163.5 103.0 39.5 -0- 311.0 

Total 22.0 188.5 114.0 39.5 -0- 364.0 

Change 
tional 

in Obliga-
Authority + 5.0 +33.0 * * -0-

Total NOA 27.0 221.5 NA NA 364.0 

* Estimates not made for FY 1969 and FY 1970. 

-SEBH!T 
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The cha~ge 
authorized 

in estimates 
for FY 1967 

has resulted 
as follows: 

in proposed reprogramming of costs 

SUMMARY OF. REPROGRAMNING FOR FY 
(In Millions) 

1967 

, Common Central Nevada Alaska Total 

Previous Estimate -0- $17.0 $ 5.0 . $22. 0 

Current Estimate $ 1.5 6.8 13.7 22.0 

Change +1.5 -10.2 + 8.7 -0-

I Uncler
1

't"'III·;•·,:••. ::-•., ..,c•o•n•t!"i!!"'n•g•e•n..,c•y-,•1'!".'!"t•w_o_u~l-:d ..e~t"":"h•e-n•um---:b-e_r_o•r~-•event.. b~e-n•e•c•e•s•s•a•r•y~t•o~i•n•c•r•e•a•s 
tests at the Central Nevada site from two to four. The additional tests 
would be conducted at the maximum possible yield to minimize the degree oi 
scaling necessary to certify an interim weaponized version. The Brooks 
Range would be used to conduct the necessary proof testing to confirm or 
modify the results derived from the Nevada tests, or it would be necessary 
to delay the program by about two years. Under this contingency, the 
total estimate for Central Nevada through FY 1971 is expected to increase 
by 40 to 45%. The total cost of Alaska is eh-pected to remain essentially 
the same. 

If for other than technical reasons it is decided to withhold approval to 
proceed in the Alaskan area beyond January 1, 1967, it would be necessary 
to accelerate the activity in Central Nevada to provide the laboratories 
with as much technical information as possible during the design and 
development phase. Under this contingency, it would be necessary to re­
program some of the funds from the Alaskan area to the Central Nevada site. 
The extent of the reprogramming would be dependent upon when approval to 
proceed in Alaska could be anticipated. If it is determined that the 
Alaskan sites cannot be used, it would then be necessa to denend entirel 
unon the Central Nevada loca • 

n er this approach, the estimated costs at Central 
Neva a would approximately double. 

1111• 8E~HEf• 
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It is recognized that there are other location!. which have the potential 
capability to accommodate the required tests. However, it would take 
time to locate them and acquire necessary approva_l to proceed. 

The time scales in the basic plan are dictated by the amount of time 
required to accomplish the various construction tasks as outlined below: 

Approximate Numb<!r 
of Months 

Mobilization and Site Preparation .... 4 
Drilling and Casing 54" ID, 6,000' •... 17-18 
Mining Chamber 20 1 , by 30 1 high••·•• 11-12 
User Occupancy (laboratories) •••••••• 3 

35-37 

The following charts show the field activities which would occur-under 
the basic plan and the two contingencies discussed above. 

SE9RET 
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STS SCHEDULES - B..:'.~§.!.f...tGMi 

COt~Fig,NiiAL-
FY 1%7 FY 1968 FY 1969 FY 1970 1-'Y 1971 

Rc.conn: 0d. s s .:1nce ............................ 
Explor.'.l.tory ...................... r.a• •••••••• 

Calibration ............................... 
2-3 * 2-3E~1placcn1ent ••••••••••1t••••••••••••1t••••••• 

I····••1t••··· .. ······~········ 

1 

I * Q c:, 

-

I, 
I 
l 

* 1.5 
-J 

* 1.5 

...., 
IExplor<.2tory ••....• .11 ....................... 

Emplacement ••••••••••••••••• 0 ••••••••••••• -----~-

B~-oks Rans_~ 
Reconnaissance ............................. 

* Denotes detonation and yield. 

~/ Contingency event. 
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STS sc;;;::DULES - CONTINGENCY NO. l 

69NFIBENJIAL. 
FY 196 7 FY 1968 

CentrBl Nevada 

Reconnaissance ............................ 
Exploratory ............................... 
Calibration ............................... 
Emplacement .................... .• .......... 

Amchitka Island 

Reconnaissance ............................ 
Explorator)" .............................. . 

Empl acen1ent ••.••••••••••.•.•.•..••••••.••• 

Brooks Range 

Reconnaissance ............................ 
Exploratory ............................... . 

Emplacement•••••••••••••••••••••••••••·••• 

* Denotes detonation and yield. 

~/ Contingency event. 

* 0.5 
------~---

1--------··--•-.-

FY 1969 r,y 1970 

* 1.5 
} 2-3 * 

•• -~--·--.·' ·---- -•><- --·· -"· --

FY 1971 

l 
I
' (Hax.)i 

·k -k 
--· -=· -·-·----,.•· a/ 

Q
I 

6.0 
~•, * al 

·--------~·t .' 
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STS SCHEDULES - NO. 2CONTINGENCY 
-- - ~- -- CUN£1UEN+4Ab-

FY 1967 FY 1968 FY 1969 FY 1')70 F't 1971 

Ltcconn<.'.is s.rnce ........................ 0 •••• 

E~ploratory •··•·••••••••••~•·••••·•••••••• 

Calibration ,9 •••••••••••••••••••••••••••••• 

••••••••••••••••• Iii •••••••••••••Emplacement 

An:chitka Island 

Reconnaissance I 

'Pr.::..:ploratory ..................... o ••••••••• 

B ro2.l<s Range 

Re-::or.naissance ............................ 

* Denotes detonation and yield. 

!/ Contingency event. 

GQNFIUiNliAb 
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NOTE FOR MR. 

Walt --

Attached for your information is a 
note from AEC indicating the timing 
and scale of the activity projected 
by the AEC for the Amchitka 
exploratory work beginning immediately. 

[/~ 
CEJohn& 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, C,C, 20545 

DEC 9 1966 
Mr. Charles Johnson DECI.ASSIF!ED . 
National Security Council AuthorityG-ro::::q;l:f

Staff Member 
The White House By.2~ ,NARA.DareJ{-V/4'1 
Dear Mr. Johnson: 

You will recall that the approval for the exploration in Alaska was 
restricted by reducing the visibility of the operation to a minimum. 
By this action, we postponed the recruitment of labor forces, the 
movement of equipment, and the large procurements or rentals of drilling 
rigs that would be used during the subsequent exploration. We expected 
that these actions could proceed after a period of three or four weeks 
from about November 1. 

Late on December 5, we were informed by the Department of State that 
the actions by the United Nations which had led to the minimum visi­
bility restrictions had now been concluded. We are, therefore, planning 
to allow the Nevada Operations Office to take the above actions necessary 
to continue their exploration and their planning for further drilling and 
emplacement operations. 

_Specifically these actions will include public contacts by Holmes and 
Narver personnel to determine the availability of services and equipment 
for the operational phase. These contacts would include drilling 
contractors for exploratory and emplacement holes (Kerr-McGee, Loffland 
Bros., and Parker Drilling Co.)Jand for airlift of personnel and 
priority equipment (Alaska Airlines, Flying Tigers)· in January 1967. 
Contacts will also be made with barge lines for sealift of drilling 
rigs and support equipment in March 1967, and with general contractors 
for construction of camp and support facilities. 

We would expect that within ten days fr 
0

om the date of the release of 
the restrictions, negotiations for the above-listed drilling and trans­
port contractors will be formalized and contracts awarded. On or about 
January 5, 1967, following award of contracts, there will be considerable 
activity in the ports of Seattle, Washington, and Anchorage, Alaska, as 
the construction equipment and the personnel proceed to Amchitka. The 
number of personnel involved for the early January period will be about 
100. 
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CDNRDEN-TIAL . I 

Mr. Charles Johnson - 2 -

We will continue to keep you· informed of all major developments con­
cerning the supplemental test site development. 

Sincerely yours, 

dtcL z::~ 
Delmar L. crowson 
Brigadier General, USAF 
Director of Military Application 

mJHFIDENTIAL 
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UNITED STATES ~ ~1o"kf_/\'/ATOMIC ENERGY COMMISSION 
WASHINGTON, D,C. 20545 

fe-,J' ~Ill 
AUG 1 9 1966 Thia docwnent consists of / pages 

No...L,__al _1__Copies, Sones _L. 

Mr. Bill D. Moyers 
Press Secretary to the President 
The White House 

Dear Mr. Moyers: 

Enclosed for your approval is a proposed response to inquiry on 
studies to find a supplemental site or sites for higher yield 
underground tests around the present Nevada Test Site. The response 
has the approval of the office of our General Manager. 

The response would be used piecemeal as may be necessary in response 
to specific inquiries. It would not be handed out. 

Although the response does not name any specific locations, we 
anticipate that if questions arise at all, these questions will 
concern a specific location where exploratory work is planned or 
in progress. These questions also may include a request for all 
specific locations around the present Nevada Test Site which are 
being considered. Wewould plan to answer such questions on these 
specific locations in accordance with the facts at the time. 

We are coordinating the response and method of handling with the 
Departments of Defense and State. The response will become un­
classified when all approvals have been obtained. This letter, 
however, will remain classified because of the reference to higher 
yield underground tests. 

OECL\SS 'llil.J 
,udwa ,,:1.7-1-/#J 

81 .:rtv ~Datt1:..:!t!l-

Enclosure 

cc: Mr. Charles Johnson 

ohn A. Harris, Director 
Division of Public Information 
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RESPONSETO INQUIRIES 

The following information is approved for piecemeal use as may be necessary 

in response to inquiries: 

The U. s. Atomic Energy Commission through its Nevada Operations 

Office is investigating locations around the present Nevada Test Site 

so that the combined facilities ava1lable for underground nuclear 

testing would be more flexible and suitable. 

In any area selected for further study, a program of exploration 

will be begun to determine surface and underground characteristics. 

Other studies will also be made on weather, population, labor, trans­

portation, and other aspects. 

The site investigation program is not related'to industrial 

relations or other operational problems associated with the present 

Nevada Test Site. Operations at the present Nevada Test Site will con­

tinue. 

# 

fhls material contains in!ormotlon aflecting the 
notional deion.'i6 ol the United States within the 
moaning of the espionage laws, Titl11 18, U .S.C .. 
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is prohibited by law. __..-
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DEPUTY UNDER SECRETARY OF STATE 

WASHINGTON 

July 25, 1966 

Delmar L 9 Crowson 
Brigadier General, USAF 
Director of Military Application 
u.s. Atomic Energy Commission 
Washington, D. c. 

Dear General Crowson: 

I refer to your letter of July 11, 1966, requesting comments 
on a draft letter to the President concerning supplemental 
sites for high-yield underground nuclear testing. Secretary 
Rusk has been made aware of the plans set forth in the draft 
letter and has no objection to their being put before the 
President for decision at an early date, I suggest that 
the draft letter be altered slightly to indicate this as 
being the Secretary's position. Otherwise, I have no changes 
to propose, 

If the President approves going ahead with the program, we 
would like to work very closely with the AEC as it is im­
plemented, particularly with respect to the timing and word~ 
ing of any public announcements, I would therefore appreciate 
it if you could see that my staff is kept current as plans 
progress, so that we can give maximum help in coping early 
with any international problems or misunderstandings that 
might ariseca 

Sincerely, • 

DECLASSIFIED 
e.O. 13292, Sec. 3.4 'l.~ 1Plf# NARA.DateJl'f:r., -

GROUP 1 

Excluded from automatic 

downgrading and 

declassification 
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national defense of the Uni'ed States wit':in the 

me n ne cf the es;,ion~ e :a•.~s. 1, le 8, U.S.C., 

Secs •. 793 and 794, the transm'ssmn or revelation 

~f wh,c:, in any manner to an unauthorized person 
1s prohibitedbyJaw. 
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NATIONAL SECURITY CvuNCIL 

August 4, 1966 

NOTE FOR MR. ROSTOW 

Walt--

Some urgency attaches to action on 
the attached memo since it involves 
reprogramming of $25 million of 
available funds that are presently 
surplus to AEC needs, and it is ex­
pected that this amount will be de­
ducted by the House Appropriations 
Committee early next week when it 
marks up the AEC appropriation 
for FY-1967 unless a reason can be 
shown for leaving the funds with the 
AEC. Reprogramming of funds for 
this program would be much more 
satisfactory than a subsequent supple­
mental which would draw attention 
to it. 
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UNITED STATES _,,,,, 

ATOMIC ENERGY COMMISSION 
, WASHINGTON, D.C. 20545 RECEIVED 

McGEO~~EBUNDY'SOFFICE 

FEB 16 1966 1%6 FEB 16 PM 4 23 

Dear Mac: 

This is in regard to your letter of December 10, 1965, concerning 
a visit of Plowshare experts to the UAR. As you requested, we 
arranged a preliminary meeting of responsible staff officers in 
various agencies to define the issues that might be involved in 
our propoaal to have Plowshare experts visit the UAR. In connec­
tion with that meeting, we prepared a discussion paper containing 
ABC's views on the implications of the visit in the political, 
economic, technical, and arms control areas. A copy of the dis• 
cussion paper, revised to reflect suggestions and additional 
implications brought out by the meeting of the staff officers, 
is enclosed for your use. Each of the staff officers has a copy 
of the revised discussion paper which he is forwarding to his 
principal. 

I really doubt that the visit has all these implications; for, as 
I mentioned when we first discusaed the possibility of this visit 
on November 16, 1965, I regard it simply as a continuation of the 
discussions that were initiated with me when I was in the UAB.. 
Primarily, its purpose is to respond to a request by way of fos­
tering good technical relations. It is quite possible the visit 
may serve only to indicate that the Qattara project is not really 
technically sound; however, it is impossible to determine this 
with the information presently available. 

Nevertheless, if, as your letter auggested, you still want to 
discuss this matter with Alexis Johnson, Bill Foster, Charlie 
Schultze,~Dave Bell, and me, I believe adequate preparation has 
been made. I also believe it is important that this matter be 
cleared up before you leave your present position in order to 
avoid further delay in reaponding to the UAR request and continu­
ing uncertainty about international activity in Plowahare. 
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Honorable McGeorge Bundy -2-

Should you wiah to arrange such a discussion, I believe, that in 
addition to the agencies reflected by the principals named in your 
letter, the Department of Defense and the Atlantic-Pacific Inter­
oceanic Canal Study Colllllisaion should be aaked to participate. 
Staff officers from these agencies participated in the preliminary 
meeting, and we have benefited from their views and from the in­
terests repreaented by their agencies. In this connection, Chair­
man Anderson of the Canal Coamission indicated that he would like 
Dr. Milton Eisenhower to participate in any such discussion. 

Chairman 

Enclosure: 
"Implications of Cooperation with the 

UAll in Plowsbare 11 Cy 31A, S/DI 

Honorable McGeorge Bundy 
Special Assistant to the Preeident 

for National Security Affairs 
The White House 
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IMPLICAnONS OF COOPERATION WITH THE UAR IN PLOWSHARE 

Report to the Principals of 

Interdepartmental Staff Officers 

I. Purpose 

To assess the political, arms control, technical, and economic 

implications of a visit to the United Arab Republic (UAR) by Plowshare 

experts and to define the issues arising from such a visit and from 

possible, subsequent international cooperation in Plowshare. 

II. Background 

One of the first suggestions for a foreign Plowshare application 

was in connection with a very old idea to connect the Mediterranean Sea 

by a canal to the Qattara Depression in the UAR. With conventional 

excavation this project has always been considered economically infeasible. 

From time to time various officials and others in the UAR have sug• 

gested that the use of nuclear explosives for the Qattara project receive 
1 

more formal and detailed consideration. Specifically, at the 1964 Atoms 

for Peace Conference in Geneva, the subject was raised by officials of 

UAR's Atomic Energy Commission (UAR•AEC) with officials of the U.S. 

Atomic Energy Commission (USAEC). Subsequently, in 1964, at the General 

Conference of the International Atomic Energy Agency (IAEA), officials 

of the UAR were told, upon the Department of State's instructions, that 

the US would be willing to send a team to the UAR for general, preliminary 

discussions. However, no formal request for such a visit was received 

until Chairman Seaborg visited the UAR after the IAEA General Conference 
'f'\ 

,· 
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in Tokyo in the fall of 1965. At that time, the Chairman of the UAR-A.EC 

formally a1ked Dr. Seaborg to 1end a technical team to the UA& to discuss 

Plow1hare technology and the Qattara project. After his return to the 

US, Dr. Seaborg wrote to Mr. Bundy to determine whether he had any 

objection to such a vi1it in view of past indications from Mr. Bundy'• 

office that cooperative steps in Plowshare with certain countries had 

implications in the proliferation and arms control area. (See Tab A for 

Chairman Seaborg's letter to Mr. Bundy.) Mr. Bundy responded that before 

a team was dispatched, he wished to di1cuss the problem with the repre­

sentatives of several agencies with a view to "really Lthinkin1,7 through 

all of the political, economic, and arms control implications involved 

in either encouraging or undertaking this project." He requested AEC to 

"arrange a preliminary meeting of the responsible staff officers ..• to 

define the issues" in this matter. (See Tab B.) 

The preliminary meeting of staff officers took place on February 1, 

1966. The discu■ sion was based on a first draft of this paper, which was 

prepared by AEC, and resulted in this revised paper, which incorporates 

many ef the suggestions made by the staff officers of other agencies. 

lach of the staff officers has agreed he would forward this revised paper 

to his principal, together with his separate views on the matters r.aised 

in it, as a co111110nbasis for the subsequent discussion with Mr. Bundy. 

III. Introduction 

Inaamuch as it is not proposed either to encourage or undertake the 

Qattara project, it is considered more appropriate to examine the impli­

cations of the proposed visit and of international cooperation which might 

follow from it. 

SI&C~lE? 
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If the visit ultimately led to a proposal .from the UAR to uncle.rtake 

the Qattara project, there would be many specific implications which 

would have to be considered before doing so. However, in view of (1) the 

present state of technical development of nuclear excavation, (2) the 

lenath of ti• it takes to develop such projects, (3) the inevitable 

stages of step-by-step consideration involved, (4) the inevitable and 

unforeseeable changes in circumstances that will occur during such a 

period of time, and (5) the possibility that Qattara will not be a feas­

ible or desirable project, there would be many years and occasions to 

consider the specific implications of undertaking the Qattara project. 

With regard to implications of the proposed visit and p•ssible 

subsequent international cooperation, it seems profitable to examine such 

implications as: What effect knowledge that the US had made the visit 

could have on the present US posture in Plowshare with other countries 

and on US arms control and disarmament objectives. Also, the question 

whether this visit is approved has implications for the previously approved 

US approach to the possibility of nuclear excavation under the limited 

test ban treaty. Therefore, this paper seeks to define such implications 

to previde a basis for the discussion with Mr. Bundy. 

IV. Nature of the Visit 

The purpose of sending a team, or even a single Plowshare expert, 

to the UAR would be to discuss generally the peaceful application of 

nuclear explosions, both craterina and contained. The discussions would 

include Qattara, as well as other projects, and would provide a basis 

for assessing the technical value of further cooperation. The expert(s) 

w•uld not be in a position to make any commitments about further 



ceoperation or the possibility that the US would support the Qattara 

project. It would also be understood that discussion of the limited 

nuclear test ban treaty would be confined to· previous public statements 

and would not enter speculative areas regarding interpretation of the 

treaty. Discussions, of course, would be confined to unclassified 

information. 

The visit is contemplated to be somewhat similar in purpose to 

the visit by Dr. Gary Higgins, of AEC0 s Lawrence Radiation Laboratory, 

to Australia in March 1962. Dr. Higgins' visit led to the visit to the 

US of an Australian technical team during September and October 1963. 

So far, cooperation with Australia has not proceeded from.these visits 

and general discussions to formal consideration of the feasibility of 

any specific project. 

Such visits are the ordinary and routine course for preliminary 

consideration of new technical areas and of engineering projects, and 

seldom attract much attention unless publicity is sought for them. 

Among the alternatives to a single, nonpublicized visit to the UAR 

would be: (a) to arrange to include other countries o~ the itinerary 

of the expert(s) or, (b) to request the UAR or other countries to pub­

licize the visit. Although both alternatives might have some political 

advantages in connection with the objective of achieving international 

cooperation in Plowshare (see Section V.B.2.), AEC would prefer to keep 

the visit in a more routine, low-key character. However, even in keeping 

with a low-key visit, consideration might be given to making arrangements 

to stop in other countries for the political advantages of international 

cooperation or to avoid the appearance of a specific purpose in visiting 

the UAR. 
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In this connection, AEC believes consideration should be given to 

a hiah-level, technical official from AID participating in the visit, 

if possible. Qattara is only one among a number of possible AID pro­

jects in the UAR» and the UAR has already informally requested 

discussions about several of these possible projectso Thus, including 

an AID official in the visit would provide additional opportunity to 

discuss other projects and the relevance of Plowshare to themo 

V. Political Implications 

A. Introduction 

The political implications and issues involved in a visit to 

the UAR and subsequent cooperation depend almost entirely upon the 

nature of additional Plowshare cooperation with the UAR or other 

nations. There appear to be minimal political implications to a 

single, limited-in-scope, nonpublicized, general Plowshare visit, 

especially if Israel were informed in advance about the visit. 

In this respect, it is necessary to bear in mind that most 

information on Plowshare is unclassified and available in published 

reports and that there is no bar to a nation, group, firm, or in­

dividual discussing Plowshare in this country or abroado For 

example, Dr. Edward Teller visited Israel~ during the period 

November 24 to December 9 8 1965, at the invitation of Dro Yuval 

Ne'eman, Tel Aviv University, during which time he had extensive 

discussions about Plowshare and gave several lectures. Also, a 

number of visits by foreigners to the US have involved Plowshare 

discussions. 

- SJECIRUE:J-
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Thus, it could be assumed that political implications arise 

when visits appear to be focused on excavation projects, such as 

Qattara, which involve nuclear cratering. If this is the case, it 

would appear desirable to make such visits clearly general or 

fecused on contained Plowshare projects. However, it should still 

be recognized that it would be very awkward to avoid general tech­

nical discussions about the feasibility of specific excavation 

projects. It would al10 appear desirable to use inquiries about 

specific exc&vation projects to discuss Plowshare generally and 

t• seek out suitable contained projects. However, there would 

still seem to be political advantages as discussed in the follow-• . . 9 

ing sections, to proceeding in some specific situations with 

feasibility studies of excavation projects in other countries after 

careful consideration of the political implications on a case-by­

case basis. 

B. The Limited Nuclear Test Ban Treaty and International Cooperation 

1. General 

Signatorie1 to the Treaty Banning Nculear Weapons Tests in 

the AtmC>aphere, Outer Space, and Under Water, are prohibited 

from undertaking underground nuclear explosions causing radio­

active debris to be present out ■ ide their territorial limits. 

'l'tua,projects in which the radioactive debris is essentially 

completely contained underground can be undertaken within the 

scope of the limited nuclear test ban treaty. Presumably, 

projects situated 10 that radioactive debris would not be 

present beyond territorial limits can also be undertaken within 



the terms of the treatyo. There are projects, however, where 

it is clear that radioactive debris would be present beyond 

territorial limits, and for which an amendment to, or some 

type of agreement under, the treaty would be necessary. 

2. Effect ef the Treaty and Plc,wshare Cooperation on the Trans-

isthmian Caul Pr9blem and the Poaaibility of Nuclear Excavation 

Generally 

Since the spring of 1964, it has been recognized that the 

construction of a sea-level tranaiathmian canal with nuclear 

explosives falls into this latter categery. Whether nuclear 

excavation of such a canal is eventually undertaken or not, it 

ia clearly in the nation.al interest that the possibility of 

this means of excavation be maintained, particularly for the 

aaaistance such a position prevides in the difficult negotiation• 
I 

with Panama for a treaty to replace the 1903 treatyo Alao, it 

may eventually be in the national interest to construct such a 

canal using nuclear excavation. 

For these reasons» a solution baa been sought to the polit­

ical problem of making it possible, or making it appear possible, 

that the canal project can be undertaken without abrogating the 

limited nuclear teat ban treaty. The solution, which baa been 

previously approved by the White House is to develop enough 

international interest in nuclear excavation so that an amendment 

te, or other arrangements under, the limited nuclear test ban 

treaty can be obtained to permit such a project. Specifically, 

Dr. Seaborg'• testimony en March 4, 1964, using this rationale' 

https://nation.al
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was approved by the White House and was used in obtaining passage 

of Public Law 88-609 providing for the current study of a sea-

level canal. (See Tab C.) Also, "a program of Soviet and inter!­

national part:icipation and cooperation in the US nuclear .excava.tion 

development progr411" was endorsed on July 20, 1964, by the Under• 

ground Review Committee on behalf of the President. (See Tab D.) 

For various reasons, it has been difficult to implement this 

program of cooperation. Most recently, in view of current relations, 

it has been decided that it is not timely to approa~h the Soviet 

Union. Therefore, in order to increase international interest in 

Plowshare, it would appear all the more desirable to cooperate 
I 

I 

with other nations in order io: (a) permit possible future 
I 

arrangements under the treaty for a needed project, (b) make it 
I 

possible to approach the Soviet Union indirectly through other 

countries with whom they desire goed ,relations, and (c) stimulate 

the Soviet Union to acknowle~ge its interest in Plowshare. 

Undertaking a visit, and possibly further cooperation, with 

t~e UAR at the present time would also have the advantage of 

promoting international cooperation in parallel with the develop-

ment of the technical feasibility of nuclear excavati"on. 
; 

Since 

the feasibility of using nuclear methods to build a sea-level 
' 

canal is dependent on the international climate, as well as the 

status. of the technology, the parallel approach between inter­

national cooperation and technical development seems all the more 
' • 

necessary if the Canal Commission is• to determine, by its statu­

tGry deadline, whether nuclear excavation is politicall1, as well 

as technically. feasible. 
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3. Other Interrelationships of the Treaty and International 

Cooperation 

It is conceivable that a visit or preliminary feasibility 

study in connection with a specific project in a foreign country 

which might, if carried out, be regarded as a possible violation 

of the treaty would arouse concern about future US intentions 

toward the treaty or its obligations under it. Although such 

concern is possible, it seems unlikely ~o be substantial in 

view of the extensive public discussions and attention nuclear 

excavation has received since the treaty became effective. 

This substantial public record exists in: (a) congres­

sional testimony, (b) past official reports, and (c) extensive 

discussions with foreign nationals, such as those held in con­

nection with the Plowahare participation in the Geneva Conference 

of 1964. In addition, testimony during Senate ratification of 

the.treaty ~ndicated that the US would proceed with cratering 

experiments to develop nuclear excavation technology under the 

treaty. Testimony regarding the Canal Commission Bill and 

extensive public discussion of nuclear excavation of a sea-level 

canal have also occurred. Also, a number of other nuclear ex­

cavation projects have been discussed. 
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It has even been publicly explained that the US 

anticipates that international cooperation in Plowshare 

will make it possible in the future to obtain an amend­

ment or other arrangement under the limited nuclear 

test ban treaty to permit a needed project to be under­

taken without violating the treaty. Consequently, the' 

lack of progress in international cooperation may 

equally well arouse concern about our intentions re­

garding the treaty, especially in view of the fact that 

we are publicly studying and spending large sums of 

money to consider the feasibility of the sea-level canal 

project which, it has been acknowledged, could probably 

not be undertaken under the treaty. Failure to respond 

to a legitimate specific request, such as the UAR's, 

.would only seem to reinforce thi·s concern. 

In addition, if the lack of an agreed 

understanding within the Gqvernment regarding 

our obligation• under the limited nuclear 

,B,JE(CJRET 
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test ban treaty causes hesitation or refusal to respond to legiti­

mate requests for cooperation regarding excavation projects, this 

will indicate uncertainty about the future of nuclear excavation 

under the treaty and may affect: (a) our ability to carry out 

needed cratering experiments to develop nuclear excavation tech­

nology, (b) the cred;Lbility of locations other than the existing 

Canal Zone for a sea-level transisthmian canal, and (c) other 

nation's interpretations of their own and othera' obligations 

under the test ban treaty. 

4. Specific Effect of Treaty on Cooperation with the UAR 

I •
Since the UAR and the US are signatories to the limited 

nuclear test ban treaty, we would be prohibited, under existing 

conditions, from undertaking any nuclear excavation projects that 
I 

would cause radioactive debris to be present outii~e the terri-

1
torial limits of the UAR. However, many cooperative steps, such 

as visits by UAR technical personnel to the US for orientation 

Of to witness Plowshare experimen~s, and feasibility studies of 

excavation or other projects, could be, undertaken without violat­

ing the treaty. Excavation projects which would not cause radio­

active debr~s to be present outside UAR boundaries could also 

presumably be undertaken. In addition, projects involving under­

ground nuclear explosions,which did not release radioactive debris, 

could be undertaken without violating the limited nuclear test ban 

treaty. 
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C. Effect of Cooperation on US Foreign Relations 

1. With the United Arab Republic 

Over the past several months there has been a marked im­

provement in US-UAR relations. In particular, the UAR has 

recently been helpful in achieving US foreign policy objectives 

regarding Viet Nam. Thus, simply within the framework of re­

lations between the two countries, it seems to the US advantage 

to respond favorably to the UAk requests for the visit of 

Plowshare experts. 

It may even be that some needed and favorable project will 

be developed in the UAR which can be done within existing con­

straints and which will achieve long-range US objectives in the 

UAR in terms of economic development, increased political 

stability, and closer ties with the US. In this sense, an 

engineering project involving the collaboration of technical 

personnel from the two countries would be advantageous in terms 

of continuing the movement of the UAR away from Conmunist 

influence and toward the US. 

In a broader sense, a favorable attitude toward the US on 

the part of UAR can help in our relations with other Arab· states 

and the Afro-Asian bloc. 

2. With Israel 

A straightforward technical visit to the UAR is not likely 

to arouse Israeli concern, especially if they have been informed 

in advance that the visit will be made and of its purpose and 

scope. This seems especially true in the light of Dr. Teller's 
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recent visit, as a private citizen, to Israel, on the same 

subject. It will, of course, be necessary that the US be 

prepared to respond favorably to any Israeli request for fur­

ther cooperation in Plowshare in order to maintain a parity, 

insofar as available projects indicate its desirability, of 

evolving technical relationships. 

The closest existing parallel to this situation seems to 

be the early stages of our cooperation with the UAR and Israel 

in nuclear desalination in which no adverse reaction was 

encountered. 

3. With the Soviet Union 

Cooperation with the UAR in Plowshare is unlikely to 

provoke a challenge from the Soviet Union, although this is 

difficult to predict. However, it seems perfectly possible 

to counter any Soviet challenge with a reasonable explanation 

of the visit.· Beyond this straightforward political aspect, 

it is even more difficult to predict what, if any, counter 

steps the USSR may take. 

It is possible to conceive of two extreme types of counter 

moves: (a) a reversion by the Soviet Union to their former 

political hostility toward Plowshare, or (b) an offer by the 

Soviet Union to cooperate with the UAR in Plowshare. 

In the latter case, it would be to the US advantage 

that any interest the Soviet Union has in Plowshare be brought 

out into the open so that discussions on the entire subject of 

nuclear excavation under the limited test ban treaty can be 
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undertaken in a tec~nical rather than a political enviroament. 

In the former case, it seems unlikely there will be any further 

politically motivated USSR hostility toward Plowshare in view 

of increasing and substantial evidence that the USSRbaa a genuine 

technical interest in using Plowshare. For a:xaap.le, the USSR'• 

Professor Emelyanov discussed specific Plowshare-type projects 

in the USSR at the September 1964 Geneva Atoms for Peace Conference, 

a Soviet official has acknowledged the existence of a Plowshar, 

technical organization in the USSR, and there have been the Janu­

ary 15, 1965, and subsequent nuclear explosions in the USSR which 

may have been cratering events. 

In the final analysis, however, it seems desirable that the 
• 

US cooperate with the UAR in Plowshare rather than leavins open 

the possibility that the SOYie~ Uaie.aay •ffer to do so first. 

4. With Other Countries 

Cooperation with the UAR in Plowshare will undoubtedly make 

it more difficult to refuse to cooperate with other countries, 

such as India. However, if there is good political reasor in the 

arms control area to continue to refuse or defer doing so, the US 

can preeuaably manage such refusals on a case-by-case basis. There 

are obviously countries, such as France, where careful consideration 

needs to be given to the political consequences of Plowshare 

cooperation. 

As a general rule, it would appear that the earlier stages 

of cooperation, such as visits, should present few, if any,obstacles 

https://a:xaap.le
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since information on Plowshare is unclassified and available to 

anyone. Broader cooperation, which might give the appearance of 

general-assistance or of permitting access by other nations to 

weapon related programs or weapon related sites, would present a 

somewhat more difficult problem in certain cases. However, 

cooperation regarding a specific, defined project would, paradoxi­

cally, present less substantive difficulty since information and 

asiistance can be more closely defined and focused. In general, 

there would seem to be little, adverse effect on US relations with 

other countries resulting from Plowshare cooperation with the UAR. 

D. Effect of Plowshare Cooperation on Arms Control Objectives 

1. General 

Plowshare seems to be related only to two main arms control 

objectives: (a) the prevention of nuclear weapon proliferation, 

. and (b) the achievement of _a comprehensive test ban treaty. AEC 

has assessed Plowshare's relation to these two objectives several 

times and has repeatedly concluded that its efforts in Plowshare 

are not fundamentally-incompatible with either obj~ctive. In 

general, Plowshare's relevance to either objective is governed 

by the specific arrangements involved. These arrangements are 

discussed below. 

To understand some of the interrelationships properly, it 

is first necessary to appreciate that utilizing Plowshare in 

foreign countries is basically concerned with the peaceful use 

of one or more of the effects of the energy released in a nuclear 

explosion and not with the nuclear explosives themselves. In 
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other words, Plowshare is really concerned with making some 

engineering or scientific use of the results of an explosion 

a crater, a fractured area underground, or a beam of-neutrons. 

Secondly, it is necessary to appreciate that there is an 

interrelationship for Plowshare between US policies and actions 

in these two' arms control areas. For example, if the US in­

dicates, for a specific political purpose in connection with 

proliferation, that Plowshare ·is always indiet,;Lnguishable from 

nuclear weapon development, it will create extreme difficulties 

in any future negotiation of a comprehensive nuclear test ban 

treaty in which we wish to make provisions on the basis that a 

distinction between Plowshare explosions and nuclear weapon 

development tests can be made. In addition, a US position on 

the relationship of Plowshare and nuclear weapon development 

should take account of the following distinctions which would 

actually exist between Plowshare detonations and nuclear weapon 

·development tests: (a) the nature of explosives required to 

accompli~h a specific engineering project; (b) the nature of, and 

techniques involved in, weapon development tests; and (c) the 

relatively different stages of weapon technology in adv~nced nuclear 

nations, incipient nuclear nations, and nonnuclear nations -and the 

type of testing required by each for its different purposes. 

Finally, it should be pointed out that some aepects of actual 

cooperation in Plowshare projects such as mutual observation, in­

spection, and sa_feguard a,
1

can, if they are implemented, have a v~r-, 

s~lu~ary effect on future arms control possibilities by providing 
; 
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concrete examples of realistic and practical control procedures 

which could be extended to the weapon area. Such a positive 

approach to Plmnrhare possibilities and other creative utilizations 

of the relationship between Plowshare and weapons programs would 

offer many advantages as long as the US considers the· possession 

of nuclear weapons in its national interest. 

2. Possible Comprehensive Test Ban Treaties 

Plowshare's role in a possible c·omprehensive nuclear test 

ban treaty is simply that it is one of a number of issues on which 
'· 

agreement must be sought if negotiations are undertaken. Presently, 

though the US is willing, to undertake negotiations to reach a c·om­

prehensive test ban_ treaty, none is underway. 

If negotiations on a comprehensive nuclear test ban treaty 

were resumed, the US position on a number of substantive issues 

would have to be decided upon and negotiated, including: the number 

of on-site inspections; criteria for on-site inspections; location, 

records, and analysis of measurements by seismic stations; com­

position and authority of a control commission; composition and 

rights of inspection teams; etc. In addition, it would be necessary 

to reach an agreement within the US Government on a provision for 

Plowshare in such a treaty ~nd to table and negotiate it. There is 

presently agreement between ACDA and AEC at the staff level on such 

a Plowshare provision. This provision was circulated to the Deputies 

to the Committee of the CODlllittee of Principals by memorandum dated 

August 18, 1965, and was recommended by the Directo~,• ACDA, on 

December 17, 1965, for inclusion in the US position on a threshold 



nuclear test ban treaty. Presumably, the agreement of other 

agencies and the Committee of Principals could be obtained on 

this provision, with or without revisions, if the situation 

required it. 

Therefore, it would not appear that Plowshare, or more 

specifically, Plowshare cooperation with' the UAR, has a direct 

bearing at this time on a comprehensive nuclear test ban treaty. 

To the contrary, it would appear that the present AEC-ACDA 

agreement would provide for Plowshare under a comprehensive 

nuclear test ban treaty and that any project developed in the 

UAR could be carried out under auch a provision. 

It would seem to be advantageou~. to cooperate with the 

UAR on Plowshare in order to assist in obtaining the UAR 

agreement to a comprehensive nuclear test ban treaty and to a 

Plowshare provision in it, if such a treaty could otherwise be 

agreed upon. 

In swnmary, PlowshaL·e has not been an obstacle to a com­

prehensive nuclear·test ban treaty and appears unlikely to 

become one. On balance, it appears that c~operation with the 

UAR in Plowshare would improve the prospects for obtaining UAR 

adherence to such a treaty. Certainly, it would make the in­

clusion of a provision for Plowshare easier. It can also be 

said that including a meaningful provision for Plowshare in a 

c0111prehensive nuclear test ban treaty is likely to make: 

(a) approval of such a treaty by the Senate easier, (b) adherence 

to the treaty more acceptable to certain nations, and (c) accom-
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plishment of ~ther US foreign policy obj·ec ti ves, such as thoae 

in Panama, more possible. 

3. Proliferation 

Plowahare cannot make a direct contribution to the prolif­

eration of nuclear weapons since the Atomic Energy Act forbids 

furnishing nuclear explosives to other countries. What is 

visualized for foreign projects is that the US would furnish 

the service of emplacing and firing the explosive which would 

remain in-US custody and control. In essence, the US would be 

supplying the service of providing a controlled, underground 

explosion, not a nuclear explosive. Such arrangements have been 

di1cussed with some foreign countries and appear acceptable to 

them. 

Since only unclassified information on the utilization of 
I 

nuclear explosives would be made av~ilable to other nations, 

Plowshare wo~ld not contribute any materials, information, or 

technology useful in another nation's nuclear weapon program 

nor would Plowshare develop talents useful in nuclear weapon 

design. To the contrary, if Plowshare realizes its goals, it 

may become ·an important consumer of potential weapon materials. 

Aho, if an explosion service were availible from the' US at a 
' . .'-

reasonable price, it would serv~ ··to divert anothe,r nation'• 

interest and· technical talent toward a peaceful end use of 

explosions rather .than leaving such int~rest and talent to {ocus 

on development of the explosives themselves. Thus, with appro­

priate policies·, it appears that Plow1hare could become a uaeful 

anti-froliferation tool. 

Sl&C~IET 
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US willingness to furnish such an explosion service would 

certainly remove a reason or an excuse for another nation. to 

embark on an independent nuclear explosive development program. 

However, US unwillingness to cooperate might influence a nation 

to seek a possible alternative, e.g., assistance from another 

nuclear country, or to attempt to develop an independent nuclear 

capability. At least, unwillingness to cooperate would strengthen 

the hand of those in other countries who are advocating an in­

dependent course of action. 

With respect to the UAR, the current intelligence estimate 

is that the UAR will 'not even be technically, materially, or 

industrially ready to embark on a nuclear weapon development 

program for a number of years. Certainly, a visit would not 

change this baaic situation nor is it expected that even more 

extensive cooperation would directly assist them in developing 

or producing nuclear weapons. 

The argument has sometimes been made that the connection 

between Plowshare and proliferation is more indirect and consists 

of whetting appetites for nuclear weapons or eroding a distinction 

between nuclear and conventional warfare. Faced with the reality 

that other nations will decide to undertake or not to undertake a , 

nuclear weapons program on the basis of their own national self­

interest, primarily national defense, the role of, Plowshare in such 

decisions is likely to be very limited, or even nonexistent. In 

this area, it is very important not to confuse public rationaliza­

tions which may accompany such decision-making with the actual basis 

for such decisions. , 

SECR~JET 
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It should be emphasized that a successful weapor program 

would require many hard;choices for another country in terms of 

the diversions of limited capital and technical manpower to a 

relatively massive undertaking. In attempting to influence 

another nation's decision in this matter, it would appear possible, 

as indicated above: (a) to offer counterarguments to possible 

public rationalizations. (b) to emphasize, perhaps using Plowshare 

as a wedge, the nature of the choices being made. and (c) to meet 

any real needs another country may have for Plowshare projects by 

offering US explosion services. 

The argument that appetit,les for nuclear weapons would be 

whetted by Plowshare seems superficial. those appetities already 

exist or would not be created solely by the possibility of a 

Plowshare program. However, refusal to cooperate in Plowshare 

may have the result of increasing the pressure for embarking on 

an independent explosive development program,' or of suggesting 

that the country turn to another nuclear power for assistance. 

At the very least, if another' country plans to use Plowshare as 

an excuse for an explosive development program, the refusal to 
( 

cooperate would make the· excuse that much better. 

It is difficult to conceive that the use of nuclear explosives 

for peaceful purposes will erode the distinction between peaceful 

uses and nuclear warfare. There is a vast difference between 

using controlled, underground nuclear •~plosions to fracture gas­

bearing rocks (which would probably not be noticed by anyone) or 

to dig a canal in a remote desert (which would be noticed by 
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relatively few people), and using the air burst of a nuclear 

weapon in warfare to obliterate a major city. To conceive that 

Plowshare would.erode this distinction is somewhat analogous 

to conceiving that the use of the automobile erodes the distinc­

tion between the ~se of gasoline for the propulsion of cars and 

.its use as napalm. 

To the extent that there is vague concern about the rela-
✓ 

tionship between Plowshare and nuclear weapons, there are several 

reasons why it would be in the US interest to promote an affirm­

ative point of view toward Plowshare. Historically• it is 

abundantly clear that once man discovers a new source of energy, 

he inevitably finds a constructive use for it. In developing 

these constructive uses, it would seem desirable for the US to 

' take the lead, especially in view of the influence this lead 

would give the US with other' countries. Furthermore, in-many 

cases, such as the preaent transisthmian canal situation, it can 

be expected that it will be to the US advantage to have developed 

a positive attitude on the part of other countries toward using 

nuclear explosives for peaceful purposea. Moreover, as long as 

i ' 
the possession of nuclear weapons·by the US is considered to be 

in the national interest, _it ahould be clear that we are also 

interes te.d in making maximum cons true ti ve use Qf_nuclear energy. 

However, th«: US sho~ld emphasiz•e that our policy toward ustn'g 
' ,

nuclear explosives for peaceful purposes does not change our 

attitude 1toward the undesirability of nuclear weapon prolifera-

tion. Theref~re, AEC believes that it would be to the US 

§iCCIRIE1F--
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advantage to dispel any vague concern that there is a connection 

between Plowshare and proliferation. 

On balance, then, it seems quite possible that Plowshare 

may offer a way to counter proliferation pressures in other 

countries with positive and creative policies designed to contain 

other countries I aspirations for independent explosive capabilities 

and, at the same time, allow them to make use of the beneficial 

aspects of the effects of nuclear explosions. 

E. Interrelationships of Certain Political Implications 

1. Introduction 

Discussion ,of political implications seearately fails to 

take into account some implications that arise from the inter­

relationship of various elements. This section deals with some 
I 

of these interrelationships and their implications. 

2. Timing and Pacing of International Cooperation in Plowshare 

During the discussion with Mr_. Bundy, the possibility of 

expanding international cooperation even beyond the UAR and the 

question of how fast it should be carried out may ~rise. If so, 

it should be recognized that a number of other countries have 

indicated an interest in Plowshare and could be included on the 

.itinerary of the expert(s) or visited in the near future after 

suitable political arrangements had been made. I~ should also 

be recognized that visits could be confined to general Plowshare 

discussions, 'focused on contained projects, or limited only to 

general discussion of the feasibility of excavation p~ojects. 
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Among the countries which have expressed interest in Plowshare 

is India. Although it was concluded above that the US could continue 

to refuse or defer Plowshare cooperation with India even in the face 

of a visit to the UAR,· the case of India apparently brings into 

specific consideration the question whether Plowshare cooperation 

increases appetites for nuclear weapons or ma~es a veapon program 

easier for India to undertake. AEC continues to believe that Plow­

share cooperation with India would do neither. On the contrary, 

it is believed that the general rational.I in Section V .D.3. can be 

applied to India and that Plowshare cooperation might actually, 

deter India from a nuclear weapon program or, at l~ast, serve to 

remove an excuse India has for undertaking one. With the recent 

deaths of Pri~e Minister Shastri and atomic energy director Homi 

Bhabha, the question of Plowshare cooperation with India need not 

be reopened until another request for such cooperation is received 

or until it becomes clear that the question of an Indian nuclear 

weapon program is being raised again in the Indian government. 

As discussed earlier, it now appears timely to continue, and 

' 
perhaps expand, existing international cooperation in Plowshare. 

Specifically, AEC believes that this general visit to the UAR 

should be made and that,after consideration on a case-by-case 

basis,as requests are received Plowshare cooperation should be 

extended to other nations. Extraordinary considerations do not 

arise until feasibility studies of nuclear excavation projects, 
., 

including technical consideration of the limited nuclear test ban 

treaty,have been completed and there are proposals to actually 

SJECIRET 
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undertake such projects. By that time, even in the most optimistic 

situation, circumstances and considerations will be different than 

they are today .. 

In the meantime, general technical discussions on Plowshare 

cooperation, studies of both contained and cratering projects in 

other countries, and possibly carrying out suitable projects, such 

as contained explosions to stimulate natural gas production, could 

all have a number of salutary political effects and minimal adverse 

political consequences. 

3. Political Implications in Other Countriee of USSR Position in Plowebare 

From time to time, concern has been expressed over the prospect 

that the USSR, with its closed society and ability to focue resources 

on selected technical developments, could be the first to develop 

Plowshare technology and offer to other countries assietance with 

Plowshare projects. Opinion about the political consequences of 

the USSR being able to do so varies. On the one hand, it is 

thoughtthat the US being first with such developments aaay no longer 

have the importance that it once did. On the other hand, Plowshare 

does appear to offer the potential of making certain large-scale 

development projects in transportation, water resources, and 

similarly critical areas for developing nations much cheaper and 

therefore much more practical for consideration. In view of the 

political importance such projects assume in relations with 

developing nations, there might be serious political consequences 

to the USSR either offering to assist, or actually assisting,other 

nations with key development projects which are of paramount 
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importance to the foreign country involved. 

Regardless of one's opinion of the political consequences 

of the USSR being first in Plowshare, for the discussion with 

Mr. Bundy the interrelationship of the following implications 

which were discussed in preceding sections should be borne in 

mind: (1) the present USSR position in Plowshare, (2) the un­

desirability of leaving open the possibility of the USSR 

cooperating with the UAR (or other countries) first, and (3) the 

prospect that international cooperation may make it easier for 

the US to carry out the cratering experiments needed to develop 

nuclear excavation technology first. 

4. Political Implications of Certain Aspects of Plowshare Cooperation 

with Other Countries 

In the past, question has been raised as to how to assure 

other countries that the US is not testing nuclear weapons while 

it is carrying out Plowshare projects. Of course, as long as 

it is possible to carry out underground nuclear weapon tests, 

there are no advantages and many disadvantages to using Plowshare 

projects to do so; for it is far easier and cheaper to carry out 

a completely contained weapon test at the Nevada Test Site. 

Plowshare experiments or projects involve site development 

costs, precautions due to the venting, or the possibility of 

venting, a small amount of radioactivity, and possibly tec~nical 

obstacles to subsequent diagnosis of device performance from 

radioactive debris. Also, in a Plowshare project, it woul~ be 

essential to accomplish the engineering purpose with the economic 
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eavinge that made the project desirable in the first place. 

Thus, an explosive of proven performance, and not a developmental 

device, would have to be used. 

Finally, it would be possible to arrange to carry the project 

out to confirm further to unbiased observers that the objective of 
~ 

the explosion was peaceful and not a developmental test of a 

weapon. This subject was dealt with in April 1965, during an 

exchange of correspondence between the AEC and Department ·of 'State 

about proceeding then with the program of international coopera­

tion. A copy of Dr. Seaborg 9 s April 7, 1965, letter to Secretary 

Rusk is attached as Tab E. 

In addition, the April 7, 1965, letter discussed the question 

of the availability of the unclassified information which would be 

made available to other countries. 

AEC has also considered the legal aspects of carrying out 

Plowshare projects in other countries and has concluded that this 

is possible under the Atomic Energy Act. 

VI. Technical 

Nuclear explosives can be used for peaceful purposes in two basic 

ways: (1) by burying the explosive at a depth sufficient to contain 

radioactive debris and to fracture rock for underground engineering 

purposes, such as the recovery or storage of natural gas; or (2) by 

burying the explosive at a lesser depth to contain most of the radio­

active debris and to make a crater or ditch for some engineering 

purpose, such as a harbor or canal. In principle, there is nc ques­

tion that the release of energy underground_ will have these effects and 

little question that such effects can be put to some beneficial use. 
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It remains to be demonstrated that in either case such uses 

will be more economic than presently available techniqueso There 

• also remains the development of sufficient engineering experience 

and related technology to permit the precise calculation of the 

effects needed to determine exactly whether a given project is 

feasible. On the basis of work done to date it seems clear that 

the use of nuclear explosives to stimulate the production of natural 

gas and to provide storage space for gas, fluids, or wastes is tech­

nically and, in some cases, economically feasibleo Other underground 

engineering uses such as mining, production of aggregate, and so 

forth, are somewhat less certain but are currently receiving more 

detailed study. In excavation, a few more years of development 

work are necessary before sufficient technology will be in hand to 

engineer precisely excavations for large construction projects. 

However, there appear to be a number of simple applications, such 

as craters for water storage or other purposes, within the capability 

of the present technologyo It would be possible to study any of these 
,,._ 

projects with the information presently in hand and to undertake many 

of them at an early dateo 

One of the purposes of a visit to the UAR would be to acquaint 

the technical people in the UAR with these possibilities and the 

current status of the technology to determine what kinds of projects 

are possible within the UAR. More detailed cooperati_on, such as 

feasibility studies of a given project, would have to be considered 

at a later time. 
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In addition, it is clearly desirable for the US to become 

more aware, from the technical standpoint, of potential projects 

in the UAR and other nations and to study such projects. Such 

studie1 will have a beneficial effect on the US development program 

in terms of learning more about the _probleaa which may be encountered 

in actual projects so that research and development can be directed 

toward the solution of these problems. 

The specific UAR project, which has been mentioned previously is 

the construction of a 50-mile canal from the Mediterranean Sea to the 

Qattara Depression which la several hundred feet below sea level. 

The UAR concept for the project apparently involves using the flow 

of water into the Depression to generate hydroelectric power. The 

project may also involve using the canal for transportation access 

to the region and, perhaps, in UAR opinion, some beneficial modifi- • 

cation of the local climate. A suamary of information presently avail­

able in the US on the project is cont~ined in Tab F. However, the 

principal purpose of the visit to UAR would not be to examine the 

Qattara project in great detail but to discuss Plowshare generally 

and to obtain information on the Qattara or other possible projects 

for later and more detailed study if that should prove desirable. 

With respect to IAEA participation, it seems premature for the 

UAR to request the IAEA to provide an expert to participate in the 

proposed visit to the UAR in view of the Agency's present lack of 

expertise in Plowshare. In addition, the US should be hesitant to 

suggest Agency participation at this time in view of our lack of 

knowledge as to the possible Soviet reaction. After a visit 
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had been made and some understanding developed in what is involved, 

we should then consider Agency involvement especially if a feasibility 

study of a specific project were to be undertaken. In the long-term, 

IAEA's expertise should be developed in Plowshare through their p•r­

ticipation in studies and by other means. 

VII. Economic 

A. General 

It is very difficult to generalize adequately about the 

economic implications of Plowshare. As indicated in the pre­

ceding section, the economic implications are closely related 

to the status of technical development. Once it is technically 

feasible to accomplish a particular project or application, it 

now seems clear that several of them will be economic. 

In particular, excavation projects require careful, de­

tailed examination before deciding either technical or economic 

feasibility. Often, it has been found that using nuclear 
' 

excavation makes it possible to accomplish a project in an 

ent~rely different way than if conventional excavation tech­

niques were used, thus offering even larger savings. 

Despite the fact that the general economic basis of 

Plowshare has been questioned by some people, many detailed 

evaluations have been made involving highly competent people 

from outside the program 
.. 

and the AEC. Some major examples 

are: (1) the evalµation of the stimulation of natural gas
1 

production involving technical personnel from the El Pa10 
' I 

Natural Gas Co., the U.S. Bureau of Mines, and the Continental 
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Oil Co., (2) preliminary evaluation of natural gas storage 

involving the Columbia Gas Service System Corp, and U. s. 

Bureau of Mines, (3) the feasibility study of Project Carryall, 

a proposal for nuclear excavation of a railroad and highway 

pass, involving the Santa Fe Railroad Co. and the California 

Department of Highways, and (4) the 1960, 1964, and current 

studies of a sea-level transisthmian canal project, involving 

the Corps of Engineers and the Panama Canal Company, and others. 

Perhaps, the most independent, outside scrutiny of the Plowshare 

program was by the \ustralian technical team which visited the 

US and concluded with regard to this aspect of the program that: 

" ... it would appear that these techniques may, in due 
course, compete with conventional techniques for the 
excavation and rock breaking components of projects 
towards the upper end of the size range of current 
Australian large-scale developmental works." 

Fundamentally, it must be appreciated that advanced thermo­

nuclear explosives, which are the result of an extraordinarily 

complex series of technological and manufacturing processes and 

developments, release a vast amount of energy at a relatively low 

cost. In nuclear excavation, this energy is used to both break 

and move ro·ck. By comparison, in conventional excavation the 

energy of the explosion is only a part of the total energy ex­

pended, large-scale earth-moving equipment also being required 

to make the deiired excavation, usually a relatively small 

amount at a time in large projects. Siinilarly, in most contained 

applications the energy of the nuclear explosive breaks a quantity 

of rock which ~annot be economically broken by any other means. 
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B. Qattara or Other Projects in the UAR 

As indicated above, the specific economic implications of 

Qattara or other projects in the UAR would have to be developed 

as part of any feasibility studies undertake~. At the present 

stage of technical develo.,.nt, AEC can only project charges 

which might be made for the nuclear explosives used in such 

projects. However, these projected charges .would be adequate 

for use in a feasibility study. 

Subsequently, if a project in the UAR were actually pro­

posed, more detailed conside.ration would have. to be given to 

the actual charge to be made for the explosives and related 

services. 

If a project were proposed early enough in the US Plowshare 

development program, consideration could be given to basing the 

charge on the value of the project to the US. 

After the technology is developed, it is contemplated that 

such projects will be examined on the same basis as any other 

construction project. Thus, if AID support is requested for a 

project, it will have to be developed and justified within the 

Executive Branch and to Congress in the normal manner for AID 

projects. 

There may be some question whether participation by AID 

in the visit will imply the possibility of AID support for a 

Plowshare project in the UAR. Since the UAR does not presently 

have any projects on the list of capital projects for support 
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by the AID program, such an implication should be avoided. 

In the normal context of visits by AID pe_rsonnel to other 

countries and US willingness to consider further projects, 

it appears that the long-range perspective of AID partici­

pation, if it is otherwise approved, would be made clear to 

the UAR. 

VIIIe Conclusion 

AEC does not believe that a visit by Plowshare and other e'xperts 

to the UAR would focus considerable attention on the Qattara project 

or encourage the belief _that the US is prepared to support it. To 

the contrary, it appears quite possible to control both.the degree 

of attention and encouragemen~ provided by the visit,to the project 

and to keep the purpose of the visit in perspective. It also appears 

possible to use the occasion of a general visit to determine whether 

further cooperation in appropriate ways may be to the US advantage, 

fllus, after carefully reviewing all of the political, technical, 

economic and arms control implications of the situation, it appears 

on balance to be in the US interest, from the standpoint of these 

factors, to make such a visit. In addition, these implication have 

been examined with a view to further cooperation, beyond this visit, 

and there would appear to continue to be a net US advantage from the 

standpoint of these factors to such further cooperation. It ia not 

expected that our general appraisal of these factors would change 

even if a ~pecific project were proposed for study. Inevitably, in 
..--

the normal course of review, such a project would receive whatever 
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detailed scrutiny it required from technical, economic and political 

standpoints. If _an excavation project were, later proposed for exe­

cution, very careful attention would have to be given during the 

course of such a review to the manner in which the situation could 

be handled politically to achieve US objectives. 

Attachments: 

Tab A - Ltr. to Mr. Bundy fr. Chairman Seaborg 
dtd. Nov. 26, 1965 

Tab B - Ltr. to Chairman Seaborg fr. Mr. Bundy 
dtd. Dec. 10, 1965 

Tab C - E~erpts Related to Nuclear Excavation 
and International Cooperation 

Tab D - (1) NSAM 282 
(2) Memo fr. State Department to Mr. Bundy 

dtd. May 7, 1964 
(3) Memo to Holders of NSAM 282 

Tab E - Ltr. to Secretary Rusk fr. Chairman Seaborg 
dtd. April 7, 1965 

Tab F - Possible Utilization of the Qattara Depression, 
Western Egypt, for Hydro-Electric Power Generation 
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UNITED STATES ,, 
ATOMIC .ENE:RGY COMMISSION 

WASHINGTON 25, O.C,. 

o,-,.-;ccOf' THI CH41IIM4N 

. "·. 

Dear Mac: 

Duri~g the course of my recent visit to the United 
Arab Republic in late September, the subje~t of a possible 
Plowshare applicatiori to the Qattara Depression Project 
Wils raised oy officials of the UAR Atomic Energy 

.. Es tablishmer,t. -The Qat tar a ?roj ect envisages the 
excavation of a 50 mile canal or tunnel from the 
~ccitteranean Sea t6 the Depression, a drop of 50 meters, 
with a lGS M~e generating station to be constr~cted at 
tile Depression end of the canal or tunnel. ··' 

You may recilll that this s~bject was broached by the 
UAR during the 1964 Geneva Conference on the Peaceful 
Applications of Atomic Energy and further discussed at 
the September 1964 General Conference of the International 
A ::c:nic E:1erqy t"\gency in Vienna. At that time, the 
Derartment of Stutc aclvised Commissioners Palfrey and 

. Farney at the IAEA Gencr~l Conference that, in principle, 
th6 U. S. Government is very inteiested in di~eloping 
international programs ih this field and ~hat this interest 
could be mentioned-t6 nations which inquired about coopera­
tion in this field. This advice was givan in the context 
of the thcin recent entiorscment on behalf of the Pr~sident 
:iy the Review Cammi ttee on Linderground _Nuclear Tests of 
the courses of action proposed in the May 7, 1964, 
memorandum, "International Approval of Nuclear Explosives 
for Peaceful Ap?lications." 

Following the l964 Il\EA Gen~ral Conference, Com.missioner 
Palficy also visited the UAR where the possibility of 
~lov,shilre experts visi_t.i.:--.g t/,e VAR to discuss the Qattara 
?roj cc.:t in more rictai l \•.'.'.:s rni?n tionec'i. The Co.:unission, as 
yau .~now, believ~s U·,a·c. !1UC ~ ear excavation holds great 
ni.-(~i:,; 3(; and we dre convinccci· th.:it our efforts in this 

.~:~~t. ~re not fundamentally incompatible either with the 
~c~~~.)L o~ a comprehensive test ban treaty or our brpader 
c-f :0 :- :::-; to minimize t~1c problem of nuclear weapons 

-·---~;;~;;--~--, 

}Down,!?rn"a:Jat l::: yc.1r J 
Intervals; not • • 
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During ~y discussions in tairo, UAR officials 
s·,1,Jgcst.::?t. Lhac u.s .. Plowshare experts visit the liAR to 
surv~y gcn€:--ally the situation thert:!. Wl: have con-eluded 
~hat it would be desirable at this time ~o arrn~ge such 
~1 visit .:is a means of CJ.(?termining wr1~ther further 
coop~ration with the UAR on a Plowshare Project would be 
f~asi:)le. Ilowever, before doing so, I would like to know 
whethel.- you have any co::nrnents on a possible visit of AEC 
Plowshare.- experts to the UAR in the near future. 

Cordially, 

Glenn T. Seaborg 

i10no:cc1bl~ HcG-=orgc Bundy 
Special Assistant to the ?resi6cnt 

for National Security Affairs 
'l'he White House 
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THE WHIT£ HOUSE: 

WASHINGTON. 

• December 10, 1965 

·•,.'•-- GO NP.H:>ENTIAL 

• 
•• I 

•Dear Qlonn: 
·••.i', 

'·!"'1 h:&ve reviewed your lotter o! November 26, roqueating my view• 
on a possible visit by AEC Plowshare experts· to tho UAR in tho -~~~f' 
near future, a.nd have concluded that we should do!er action on thi• 
proposal until tho matter ha.a been &ivon further con•idera.tion within. • 
the Government. 

Although I recognize that the AEC team would not be in a position 
to make any formal commitments, I think it ia clea:r that such a 
visit at this time would inevitably !oculi considerable attention on 
.the project and encourage the belie£ th.at th-: U.S. was prepared to 

• support it. I do not believe that wo have yet really thought through 
a.ll o! tho political, economic, and arm• control impllcationa that • 
would bo involved in either encouraging or _undertaking thi ■ project. . 

Therefore, be.fore you go any further with thu plan• !or th·e visit, 
l would like to di&cuso tho problem with you, Alexia Johnson, »ill 
Foator, Cha.rile Schultzo, and Dav~ Bell. I believe tha.t our meet­
ing would bo moat efiective if you would a.rrq.nie a. prelimin&ry 
meeting 0£ tho roaponaiblo at&££ of!icora 1A the va.riou• intereated 
&i•Dd.•• to. de!ine too i••ue•. • • ' 

' . Sincerely, 

-~-

McQeer1• BWMly ... 

The Honor&blo Qlonn T. Seaborg 
•.Cb.aJ.rman, Atomic Energy Commi••ion •' 
Wa.ahinaton. D. C. 20545 

... Y'. -• DECLASSIFIED -~ 
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gcgns JtELATED TO NUCLEAR EXCAVATJQRANI
INTERNATIONALQOOPERATIQN 

I. lxeerpted from "Second 'l'r•naiethad.an Canal", a .. rlna• before the 
eo-ltt•• on Commarca • United State• Sanat•• 

1. "Dr. Seaborg. 'In addition, through urrylna out •uch experlmanta 
•a• can be done within the Umitat1ona of the T1:eat7 and allowtna 
intemational obeervaUon •f th•• aa we did with Project Gnome, 
we belleve that other nationa may be able to •been• for tha­
eel v•• the practicability, ■afet7, end fea•lblllt1 of u•lna 
nuclear explo ■lw• for the peaceful purpo•• of lara••••l• 
excavation. 

'Other countrl•• would al ■o be able to a11ure themaelft• that 
~ nuclear excavation doe• not provide u• an opportunit1 to obtala 

weapon• information that aannot alread7 be obta1nad •7' mder• 
around vNpon■ ta1t1. (IN p. 28, IIMrina•> 

2. ''Chairman Magnu80n. 'I don •c •nt to neceHarU7 ao into the 
Tt-eaty, becau1e I think .. are SDlng to heft to lNk at that 
leplly and aet mr• lntarpretaticm■ of 1t. 

"Dr. Seabora. 'Y••• 

~airman Magnuson. 'If we can ehov the kind of u•e for nuclear 
power that we are thlnklna of here. the posdblliUea for the 
future, it would ■ eMl to me that many of the ■• COUDtrl•• would 
Hya ''Co ahead, thi• 1■ worthwhile. We will •are• to any lepl 
modification if that••- nece ■■ary." (IN p. JO, Burlnga) 

J. "Chahman Magnuson. 'wa will have that explored. Surely the 
countrle• involved in the area would be eonaerna•• a1ld the7 are 
partl••• a■ I under ■ tand it, to the Treat1. 

'br. leabora. 'Y••. 

"Chairman Nagnu■on. 'I think there would be very Uttl• probl-
111 a modification for thi• purpo•• if .. can ju ■ tif7 what va haw 
been talking about here for a lona tiM. (See P• :n, Hurtna■) 

"Senator 'lbul'IIIOnd. 'Do you expeet to encounter an14lftlaultS.eia 
wf.th other eountrle• lf an effort were Mde to obt.ua their 
appnwl la builAlna thla unal t 

I. .. I 
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"Dr. 1Mhor1. 'lnoounter any difflaultiaaf 

''Senator Thurmond. 1With th• other •01111trl• CD the llual•r 
lfa■ t Ban tr .. t:,. 

"J>r. 8eabora. 'W• don't know at thf.a •ta&•• We don't know 'llhal 
their attitude ■ would be • .&a1 lndloatad, I would hope that 
after they••• the value of chi ■ and after lC become• clur ta 
them that thla doe1n•c offer• way for u■ to aurreptltioualJ 
further develop nuclear vupon■ ••becauae, after all, we can do 
that by te•tf.na underaround, llhlch 1• permlttad under the tnaty,­
after th• npra■ entatlvea of the othe~ countri•• ••• thla, le wuld 
be our we 1111Ulda enoounter U1 dlfflhltJ."hope that 1t 
( ... P• 3J, ... rlnp) 

II. lxcerpted froil .,,_cetul App11eationa of Nuclear Sxploaiv••••fLOWSB411", 
llurina before the .Joint ComalttN on Atomio IDeru • C.nsr•••of the. 
Vnlted It.ate■ • • 

1. ''Dr. Seaborg. 'In addition, through carryina out auah experiment• 
aa can be done within the limitation■ of the treaty, and allowina 
international ob ■-rvation of the principal one•, aa we did with 
Project Gnome, w. believe that other nations ma7 be able to ob■ arve 
for themselves th• practf.aabllity, safety, end fea ■lbility of ulna 
nuclear exploeive ■ for large excavation projeota. 

''Our opinion that there is, lntarnatf.onal interest in Plowshare •• 
atrengthenlkl by the d:l1cua1ion• on Plowahare and international co• 
operation in Plowahare which occurred in Gene• during the 1'hlrd 
Incemational Conference on the PMOeful U••• of Atamlc Inergy. 

''We probably abould be&in to give aariou• oon■ lderation to aome 
fora •f international cooperation ln n ... hare. 'Zhl• csou14 .S.ther 
•• in oonneotioa "1th the J:AIA.n other appmpl'lata tatanatianal 
lft!UP••.. , ... •· u. ...riaa) 

.. 

https://te�tf.na




l'HI WHITE HOUSI 

Waahin1ton 

February 11, 1964 

SffpFT tf 

NAnONAL SECURITY ACTIONMEl«>BARDUMNO. 282 

MEMORANDUM The Secretary Stateroar of 
The Chairman, Atomic Inergy CoaaiHiou 

SUBJECT: Project SULKY 

In view of the delicacy of the balance of US-USSR relationahip in 
• other major area• plu• the tight achedule for conducting SULKY 

at this time, the Preaident baa decided to defer further considera­
tion of SULKYwithout prejudice until next winter in the expectation 
that the intervening time could be profitably used for a review of 
poaaibilitie• for improving nondetection and to give a longer periotl 
in which to select the moat favorable wind and weather condition•. 

In addition, the Preaident requests the Secretary of State, in 
consultation with other responsible officers of the Government 
aa appropriate, to give inaediate consideration to the probabili­
ties and problems involved in obtaining from the nation• eignatory 
to the Teat Ban Treaty approval for the utilisation of nuclear 
energy for peaceful exploaiona under adequate international con­
trola. The Preaident requeata .that a f1rat report on thla aatter 
be &Yailable to hi■ by the en4 of March. 

McGeora• Bundy 

csem ,, 



' . 

May 7, 1964 
i 
lMEMORANDUMFOR MR. McGEORGE BUNDY 

THE WHrrE HOUSE I 
·. -.; 

SUBJECT: International Approval of Nuclear Explosions for 
Peaceful Applications 

~~ ' i; l .) :/ .\ 
•}: :. National Security Action Memorandum No. 282 requested 

, . , a first report by the end of March on 11the probabilities and 
• : •. · problems involved in obtaining from the nations signatory to 

•• , , . , , the Test Ban Treaty approval for the utilization of nuclear 
·c·~•:.·.·.·:.'._•.:i.· .. • .-·· energy for peaceful explosions under adequate international. .. 

controls." This iB a response to that request. The problem
•• ·--4-_·· ·• . • • posed is one which necessarily must be reviewed periodically • • 

·~-in the light both of the international situation and the state 
, ' • • • of our technical development. 

There are two ways that international agreement to the 
conduct. of Plowshare excavation projects might be obtained. 

•,:; One would be the amendment or the Test Ban Treaty to exclude 
; : : . peaceful uses applications of ·nuclear axplosives from the 

restraints of the Treaty. The other method would be th~ 
approval of specific described projects through the voting 

._. ';_ • . .-. procedures prescribed for a111endment of the Treaty. Our view, 

.. ;,·,.•;>at the present time, is that the second method would be the 
:.\; ,, : more. likely of success. 

There appears to be little likelihood, however, that 
the Soviets would be receptive at this time to any proposal 
to exempt Plowshare excavation experiments or applications
fr.om the Treaty restraints, We have very little evidence 

• of active Soviet intere~t in the application of nuclear 
. ··_.·_, techniques (See Tabs A and B), although the·>• ',:_ excavation USSR • 

. ' :· • leads ,.th~ world in large-scale excavation with conventional0 
•• • 1 • explosives,; , Clearly, at the time of the Test Ban Treaty . 

-. ;.' • negot!.ations, Khrushchev did not envisage early amendment ot 
the Treaty, and ·his atat~ments about the use of nuclear 
detonations for peaceful purposes were set in a vague and 

• b indefinite future. Perhaps encouraging is Khrushchev I s 1,~• April 20 Btatement about allocating 11 
••• more f!ssionable:,>~ / .. Imaterials for peaceful uses - in atomic power stations, in l

industry, agriculture, in medicine, in the implementation ot 
major scientific, technical projects, including the 
distillation of sea water." We note, however, that nuclear. 

• excavation was not included specifically in the enumerated · 
activities. 

Th:!.a material conta1ns information atrecting the ....national defense of the United States within the 
meaning of tha espionage laws, Title 18, u.s.c., 

· ·, Sec. 793. and 794, the transmission or revelation l. 
· • of whioh·· in any manner to an unauthorized person ' i 

is prohibited by ;aw. 

GROUP l 0 
I 

Excluded from a4tomatic' 
. downgrading and .;' 

cleclass1tioation 

•• ·-s~IRE1F'.;:. 



r-., We understand that four or five years will be required
\~:,/:; to devel.op the devices and cratering technolor,y which would 

be required in large-scale excavation projects, ouch as a new 
. . :.·t,·• •.. trans-lcthmian canal. DUI'ing this period it would seem . 

important to stimulate international interest and cooperation
in the nuclear excavation program to the maximum extent 

• . possible. By international participation in Plowshare symposia,­
.-. •• • . observation ot: cra~;ering shots or experiments and perhaps , 
·.: ·:, · ,exchange of test data, it should be posaible to demonstrate the· 

-economic development potential of nuclear excavation~ the 
_:-;__;.,; absence of hazard to human life and tho safeguards that 
.·'. could be provided to prevent evasion of the Treaty for weapons

• development purposes. Development of international . . 
acceptance or even of cooperative effort by Treaty signatories.
would .. obviously provide the most favorable atmosphere in which . 

.'· ... '{. . •.·:.. to seek and gain support for lnternational agreement, under 
' ,'. ., . the voting procedures or the 'I'reaty, for approval of specific 

·. ;: .j :: .. . excavation projects. 

ACDA has suggested that the most l:f.kely opportunity- ror 
raising the question of a treaty amend:nent for the·conduct 

; of nuclear er.cavatlon projects probably will be in the context
of future international discussion of a comprehensive test ban. 
In the context of _such discussions it might be possible to obtain • 

of the restre.lnts on the conduct or nuclear • 
for .peaceful purposes. It is difficult to predict,

however, when such discucsions might be reopened and it is .. 
that discussions :1n this context might lead to r.iore • 

• rather than less re&trictive conditions on ·Plowshare. (See
· Tab C) •• 

While development of the nuclear devices c11n proceed 
within the Treaty limits, there are some uncertainties as to the :· 
limitations placed on the development of the necessary 

. cratering technology by the Treaty language. The committee 
established by NSAM269 is charged with reviewing the facts 

·relating to any prospective nuclear test "which might violate 
or be regarded as violating the Nuclear Test Ban Treaty."
The discussions to date by that committee seem to indicate 
that the Treaty restraints may well inhibit the development
of cratering technology and become a limiting factor earlier· 
than the estimated first large-scale excavation project some 
tour QJ.' five years hence. (In presenting the Treaty to the 

'· 

Senate, .\dministration witnesses, while acknowledging that . 
large-scale applications such as a trans-Isthmian canal could 
not be carried out under the Treaty, clearly expressed the 
view that prci,perly devised experiments for developing the 
excavation technology could be conducted, see Tab D. Similar 

.. : : •,• .-: testimony was given as recently as 4 March 1964 before the,•/ 

; ,.., Senate Committee on Commerce,) Certain of the tests designed· 
to develop the necessary cratering technology raise concerns 

·or Treaty violations with some of the committee members~ The . 
concern is with the definition of "radioactive debris~ .• present. 
outside the territorial limits" of the United States. Wnile . 

• it seems useful to identify the conflicting views on this 
problem (as is done below), it is not our purpose here to . 
address ourselves to its solution, which is the proper concern 
of the NSAM269 committee. The concerns expressed in. that . 
rorum, however, underline the urgency ot establishing an 
atmosphere or international acceptance or and cooperation on,: 
peaceful excavation activities. 

~,. 
·. ·.··· 1.,:_·• .•.·{·/.:•.· •. _:_;_ ..' __ 

',..,,<(:' 
• .• •• '': . 

• •• • • • some easing'/.".~.\ i···' explosions 
. \ .. • .:,; 
:," ··, ':· ... ·: ... possible

••. : :
• ' 

. 
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0_::· .• 
~ •_:•· .• The AEC believes that the review committee established 
, "I,.'":"",... ·, •. by NSA~ 259 can adopt policies of appraisal which would 

allow many of the required cratering experiments to be carried 
'··· ..... .out. If so, the need for a Treaty amendment would be obviated 

· for some years. Furthermore, if cratering experiments are 
carried out with international obse1•vation, an atmosphere can be 
created in which an amendment could be obtained more easily. 

In AEc:s opinion a particularly appropriate consideration 
in app1•aining cratering experiments, in view or the Treaty
limitation on causing debris "to be present" beyond
ter~itorial boundaries, is the internationally accepted technical 

'·•. 
definition of when ra.dionucl1des are considered "not present". . . 
Such a definition is found in the health protections guides or • 

' ' both. the USSR and the US ( 10 CFR 20) as well as in the guides
of the International Commission on Radiation Protection and ithe International Atomic Energy Agency. In addition a precedent .. lfor the use of this definition in interpreting an international 
treaty is found in the operation of the McMurdo nuclear reactor 

...> . l
end the vc~y slight attendant release of radioactivity within 
the limits of 10 CFR 20 •. Thia procedure is considered by the US 
to be consis·l;ent with the p1•ohibition in the Antarctica Treaty
of 1961, to which the USSR ·is· a party_, against "disposal there 
of radioactive waste material", Soviet representatives have, 

• visited this facility. 

AEC points out that the legal basis for such policies
•.,,; • • of appraisal is the principle of "de minimis" or the 

·: application of a "rule of reason" to interpret otherwise 
. imprecise provisions of law, Since the Test Ban Treaty does not 
• contain precise technical criteria, it becomes necessary for the 

••'.i'. ' NSAM 269 committee to decide when aebris might be consj.dered
••.. "present 11

, Among other relevant ma.te1•ial to be considered 
in deciding this question is the understanding of the Senate 

;'_.' .. in advising and consenting to the Treaty. In this connection, 
the Foreign Relations Committee reported, after hearing all the 
testimony on this and other questj,ons, its understanding that 
"the Plowshare program will not be seriously inhibited by the 
Treaty". .1 

,: 11It should also be r.oted that, since the technical 
_definition of when rs.dionuclides are "not present" is when I 

1their .concentration is small compe.red to mo.ximum permissible 
concentrations under health protection guides, the levels "ot . 

• 
: :l! 

•.. .·. 
t radiation involved in this def'inttion are internationally .. ' 

• . 1.accepted aa being far below the point where there might begin 
-1to be a health hazard. Thus, th:ts definition would be 

.\•consistent with a stated objective or the Treaty "to put an end 
to the contamination or man1s environment by radioactive l"·,:,, 

: substances." j 

lACDA is concerned about the international reperoussions ·,. 
~.f debris attributable to U.s. underground nuclear explosions .·, 

I• 

I
should be picked up outside our territorial limits (Tab E). l.
The Tass press release and related c~hle from Moscow commenting ' 
on the accidental venting of one of our recent Nevada tests I ·.t(Tab F) ahow that the Soviets are fully alert to this .... . possibility, In these circumstancosJ ACDA is concerned that the ·)
good faith or the United States in seeking arms control 

. agreements could be thrown into doubt by possible charges ot 1· 
.• violation, and that our reputation as a country which takes its 
treatr obligations seriousJ.y could be prejudiced. As to the

O· 
- 3 -



Q.,(·;/;/)considei•a.tion suggested by the AEC ror appraising what is 
·.·.·.·,·.:.J':'•·i"~~:-:.:.. . accepta.'i:l'le under the Test Ban Treaty, ACDA be11eves that its:: 

.,,.•application would result in a substantial risk 6r incurring · .. 
:· the international consequences described above. The Treaty

speaks si!llply of causing "radioactive debris" to be "present"
outside territo:rial limits and there is nothing in the text 
itself to indicate that the presence or small ,amounts of debris 
should be accepted. Finally, ACDA calls attention to arguments I
that could be made against the suggested policy of appraisal 
on the basis or official u.s. records published in connection 

.. '.•. with the Treaty. (Tab E) . . I 
I 

Whether or not the AEC interpreta_tion is accented 'by the •. • .":. l 
review coni.-nittee as a standard of appraisal, it can be-bome • ·: • I 
in - mind a-i:L_p.o.rui.1.b.l.e_dbUt.t.a-:r-s-houl'(}-any.-nuc.J,ea:r-t~a-coident, .'. .• ' ; '1• 

•, .. 
.~ either weapons or Plowshare~--br:fng-t'orth-Soviet charges ot : :· 

Treaty violations. 
:,.I'..., 

. :' . /. In summary:.,we urge 

/ a) th~ questicn of amending the Treaty be· 
kept w1der continuing surveillance, • 

b) a program of Soviet and international 
participation and cooperation in the u.s. nuclear 
excavation development program be devised and 
carried out., aud 

c) the aoqu1.sit1on o:f intelligence on Soviet 
interest and planning i~ this area be intens.1.f3,ed, • 

.'l•• . •·.. 
..... . 

·,::··. 
•; 

Ji ·(. ,·.'.. 
.:·· 

• ·I: 

._·.•' 
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'rBI WBIT&BOUSI 

Va•hin1ton 

July 20, 1964 

MEMOlWmVMFOR HOLDBBS or HSAM liO. 282 

SUBJECT: Project SULU 

l. The Review Connittee on Underground Nuclear Teat•, on behalf of the 
President, reviewed the memorandum dated May 7, 1964, "International Approval 
of Nuclear Explosion• for Peaceful Application•," prepared by the Secretary 
of State in reapon•e to HSAMHo. 282 and endoraed the three 1eneral course• 
of fction proposed in that regard. 

2. 'In addition to the couraea of action propoaed by the Secretary of State, 
the Review Committee alao concurred in the desirability of continuing the 
study of the propoaal of the Atomic Energy COllllliasion that some objective 
standard be used to eatabliah a technically defined dividing line between when 
radioactive debria ia 11preaent 11 ancl when it is 11not preaent 11 within the Maniq 
of the Limited Test Ban Treaty. 

3. The Review Conaittee noted and generally endorsed the desirability of 
taking action along the lines of the proposal• contained in Section II of the 
comment• contained in the AEC memorandum dated June 26, 1964 . 

4. 
for the 
Secretary 

The Review Committee noted that the 
implementation of the above action• 

of State with the active operating 

.. 
general 

ia the r
aupport 

coordinating 
eaponsibility 

of the other 

responsibility 
of the 
responsible 

agenciea, particularly, the Atomic Energy Commiaaion, Department of Defenae 
ancl the Arma Control and Di•armament Agency. • 

5. The Review COlllllittee alao concurred in principle with the desirability 
of conducting Project SULltY sometime in December. It waa agreed that the AEC 
would include Project SULltY in it• regular authorization request for WBETSTOD 
II and that final approval woulcl be 1iven at that tiM after the Review COlllittee 
hacl an opp•rtunity to coa■ ider the fiul auly■ i ■ of the predicted· falloat 
a■ aociated with the-teat. 

DECLASSIFIED 
E. 

NcOeor1e Bundy 

..., s1Gay 
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UNITED STATES 1 .... 

ATOMIC ENERGY COMMlSSJON ! 
., WA8HING,ON, D.c::. aoll411 

Dear Dean: 
,,; 

' )I was very pleased to receive your letter of March 19. and to learn .··: • ... I' ..of your vie\o/6 concerning the development and implementation of a .... I
' .... 

proiram of international cooperation in nuclear excavation. The I 
Commission is in general agreement with the ideas you have expressed -~; • :, 
on this matter and we are pleased that the Department of State is . / •: "• i 
giving priority attention to this matter. Further, we are in agree•:;. . . . ... • f 
ment with you concerning the general desirability of having foreign.•.·· .. :. . : t: 
observers witness the excavation experiments which can be conducted .. •. ,.· '., .• ... ··>-.I,

' . \ . •. .. . . " 
within ·the limits of the present Treaty and in a fashion that will · .': ,(, :·: :,:•::;· . . ·, t 

. .. .. ·•'' ,.. : . '. .......
engender a favorable international climate. • We also recognize that .. •,;·.·:·•;:; ,-· ·.. ;.;:~: .. 
an amcndmcnt will presumably be necessary to permit large-scale •• :.~;:/:\/.?:(;:}( 
projects such as a Trans-Isthmian Canal and we agree with the ·:.:>:::\:;:,.-·.::;t:~~\. 
evolutionary approach you have advocated fpr laying the basis for ·(: ::':./.::'(.:·(:/· 
this action. We believe that proposed experiments falling within :,:•::.:• _,-;.::·/i\ .. 
the limits of the existing Treaty should continue to be assessed on j':' ·_::·-':\),.>· 
a case-by-case basis by an interagency committee that will carefully<.,,:::·· . :,: ,__. 
review the merits of each proposal under the circumstances then <\ · : ·.~·i:/ 
prevailing. \/' • • "· '· 

" ~/;'~..: 
~ . . 

Regarding the implementation of the international program there is, ·t~·.. 
as I understand it, gcner':ll agreement between our staffs that as a , /: ... ,' 

• first step we should initiate di~cussions with the USSR in order to 
assess the degree of their technical interest in Plowshare and their ···i 

current receptivity to developing a bilateral exchange with the u.s.t; 
We also might determine their views on some broader possibilities :'.;··-
for international cooperation involving the IAEA. I believe this .·Yi,,

,:.,:.•
first step is important to a further definition of tho program of :.~:.-:•: 
international cooperation. As you point out, such a program of ,.::: 

I. cooperation must be evolutionary in nature, depending as it does on .:->::-. 
ou~ c.bility to carry out nuclear excav.ition experiments within the. /'.:; ·_;; ·•>, 
constraints of the Limited Nuclear Test Ban Treaty. Likewise, I·· ·••:, :-•• 
believe the attitude of the USSR will have an important bearing. ·, • 
on tho evolution of the program.. ;. . ~i.·<i<·. '".::, ::,, ',. :. :· ··., .. ,·_ 

E.g~t~2. :'E·~- ..... I:_;}<~\.;i·\.:':::\\/-/.·.,:::,.· ·· ,._:.·(<·;::, • ;., .. 
• • • • NLJ • A(' &-.5-. ·•,.·._:.~~-ar.,ci4~1iulconlc.i:u 1.1:i,1·"t:l.:O.:iln•; tno... ·111for:,,;1 

. r-••• .. ~-:~~;:~;:~ ...:_I:_NA A, Oat~ 7~//).,J;~ • ... : .:: :::::.~:;::~,;'~'.::~c.::,;:~:,~~:::.~/:~'.i~:·i.;·:.'~·~~:i~~~ 
f r· .,.• . .. • • • ' .~· • . :I_.. :E..... ..,.n.,! .... , :1-~~·:.·~-~-.·:t •. •i,u :11 •:'l,.r:::.~l:on.· 6r ·u;v:ltia'j~t _:.<.:,'d .. • •. r~,··q •·11!!:>a!t:.U:- • .;.:.·•:},~·. , .... _.,.... ,1.~: ..,.. 

l ,:c,;o,.. , ,, ··,,: .,.;cl • • :.:. • .. • •• • ·:·,:,ol w:1!-:.:1 ~· ~~)." :.i;u:ii.:, t3 an uu:.t11:1e1i::d ~"~;A 

I c ',, · · ' ·· 1 ..... • ' • • wi, P;_J_,_ihltr.dl;.••.l<.'VI;__:.'· .•.. ·, • 

,-.::~:·~~:·:~".,~.~--.-' • 1 •• /·:_':;.;_,.. · • , or·: · · · 1· , • · · · · -~.'..'-:· 
t • ,.'•.• •• I·• ,.,,,j .. ",\,'.• ·• •.• ·,•'tlflllllft • • .. .. , 

'• ,,•: ,••.\ • , \' :. ', ;,;,11', '' • ,'\.' , I~':" 
• ., ' '.:.'ri'.. ':'· ,.1,.,.\ ;: -----:-""" :···. ··: :· ., ·, 

1 
' •' ·.·: • 

',•,•• • •, j I I ; \ • '. I , • "'-•.· •• • •• • :,•,•,:,'.•• • 

., ' •• •• •• • ' • . ,• ', ..··,··,·,.·...· .•·.··.. 
••, , 'I•. \ /•; • ....... , •, •: ,: , , • •,; :•' • •,• I " 0 

: ;>··~·:• ...... "'4 •• :.:., ::- :\;~~t~~• 't ~. :~:~.• .: •• 

0 

· ·:il.Jt~:~~- • _' .. 
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. . ........ . ..,. ....... 
I•... ' l I'... 
,' . 

I. 
I
i· 
~ 

In order that this important first step can be taken soon, I would . • -/ 
like to outline for you the gener.il way in which we would propose : :::.: 
to carry out our program to assure foreign. participants that the· )•.>.':·,-. 
axpcrimcnts are in fact for peaceful purposes. / '· ·, .. 

l. I believe you know that we ~re planning to propose a major 
nuclear excavation experiment to be carried out this coming 

1 winter in Idaho. We believe that this experiment will be 
possible within the Limited Nuclear Test B.'.ln Treaty.· This ; 

t, 
. 

expe.iment would be the first n:.ijor nuclear cratering project I 

outside our Nevada Test Site. We, thus, regard it as a logical 
occasion on which to initiate intern.:1tional observation and ,,' 
participation in nuclear excavation experiments. This proposal·<.:·. .. ,'. _-: ' 
is £<lso consistent with the long-standing commitment of tha :•:.::. • ,' . 1 

'. ,· I 

U.S. to make the results of Plowshare available to the world, ·-,-,:, 
a ~o.al which bns led us to plan on having intern.-itional 

: 
:·> 

< 

obr.crvation for all Plowshare experiments outside the Nevada · ·:•, 
Test Site. ·;.. :.· 

,,#. ; ."tt:·· . :-
. .,·.,. ..In this experiment, we would be prepared to forego any ~.-·~.<1· 

dia&nostic inst:rumentation of device performance. In 
'I•addition, to the extent appro?riate and within then 

. ,r.:.· .. ·:, CAisting classification constr~ints, we would be prepared :• ~.' . ' 

.1 'inform.illy and on an evolutioru.ry basis to conduct future ~ 

experiments along the general lines suggested in our 
latest proposal to ACDA for ~~~~~u.ar<ls on Plowshare 
projects undcl· .u comprehensive Test ~n Treaty. Presum­
ably, the degree of foreign interest and participation' 
in experiments will evolve to the point where many of 
these measures would be in effect fo~ the last experiments 
in the nuclear excavation development: program. I believe· 
the foregoing procedure would provide quite satisfactory • . 

'••.•.· 
assurance to any objcct:ive foreign particip,:mt that the ... 
experiment~ were designed for peaceful and no~ weapons 
dcvelopraant. In this connection, it is worth recalling· 
that, without any such procedures, the foreign nationals 
who participatod in the very e~tensive observer program 
for Project Gnome in December 1961, s~emed satisfied that· 
the objectives of the experiment were peaceful. • ,. _. . 

• 
• 

\ ' " ·' ' '. 
I •.• 

:•,·, ;.' ·.· ·:. 
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........2. For other reasons than international cooperation, we have made ~ ! • • , .• 
,,::.· ,·a diligent effort to declasGify information concerning the ...:\.•• : •.::·.• • ',;·~.·,.-~:.

Plowshare program. This effort culminated over one yea.r ago ,: . ·, !-.' •• 
'•-o;. -.·•· • 'in u new Classification Guide for the Plowshare program, which !f ••• ;, ' 

.......... :-essentially provides that all information concerning the effects 
'.' .•...of nucl~ar explosions for peaceful purposes is unclassified. '' '. 

' ' .This, of course, is the essential information to anyone inter• 
eatcd in using nuclear explosives for peaceful purposes. 

. .'.: •. 
' .....·.._..• ...On the other hand, the design of the nuclear explosive will, of 

course, continue to be protected. It has been our position from .' · .. 
the beginning in suggesting international cooperation, that .:;. ,

:·,
"1hcn the time comes for foreign applications we "10uld supply , ,.. • •• 

•the nuclear explosive and arm and fire it under u.s. custody ('."(. ., ., 
·and Gccurity. Satisfactory intergovernmental arrangements 
specifying our rights and covering such matters as u.s. 
control, indemnification, etc., would, of course, have to 

•be developed before any foreign projects could proceed·.· We 
believe in this regard that arrangements could b'e worked out 
"1ith the other country to allow it to share in the control of 
the tiraing of the detonation to insure the safety of its public~·. ;: . ;·,· 

,., I•~•; .'' .. ... 
,_.':•' ·, 

~ .· .. 
.; . As you may be aware, in 1963 we asGisted the Government of ··::·:..' 

Australia to perform an evnluntion in depth of ~he role Plow· 
share could play in Australia'G development. We believe this 
study has provided one of the best assurances yet that meaning• ,;' .....·. 

.. . ·. 
ful .and extensive foreign participation in the Plowshare program. 
is possible and that a very substantial amount of unclassified 
technical information is available. In the course of this 
study, a three man Australian technical team usefully spent. • .-.-:.~ 

!~ -; '. .:!•about two months in this country discussing this subject in 
detail with AEC staff and with our labora~ory and field 
personnel. Even so, they covered only two possible appli­
cations--nuclear excavation and mining--and did not analyze 
any specific Australian projects in detail. 

I hope that with these comments it will now be possible for us to conside. 
specifically the timing and nl8nncr of an approach to the Soviet Union to 
determine the dezrce of their technical interest in Plowshare and their , . ·; .... 
.attitude toward intornation~l cooperation. We will, of course, be • · : /:.\ • • 
pleased to cooporato in whatever arrangements y~u make for. technical . •.• .'::· • 
discussions of. Plowshare ~1th the Soviet Union. ,_.~ , . ·. : .. ' .. •.•• • • • • •. , ,;•.' . . ..• .· ·, · .. ' .•. ,, 

. . !)/?:\.:: 
,• ,·..·•.. ' .:.·,·: •,· 

··:•:._/ .• ·:, : .:. 
I • 

'. .\ : . }?( '.} i'. 
.• ,• ", 

•·, ....:· •·: .... ' .. ·• 
• ........... . : ..• .· 
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In closing, I would like to reiterate the view expressed in my letter 
of February l2, l965, that I am convinced we should initiate the 
proposed cooperative progr~m very soon if we are to derive the 
maximum benefit from tho favorable foreign attitudes that have 'been.· 
expressed as of late towards this technology. 

Cordially!' ! 
o Ii 

I 
• I 

I I' 

I ., 

Chairman 
. 

'• :"' .. ) ,,The Honorable Deon.Rusk I,,,,,Secretary' of State 
•. ! 
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POSSIBLE UTILIZATION OF THE QATTARA DEPRESSION. 
WESTERNEGYPT, FOR HYDRO-ELECTRIC GENERATIONPOWER 

The Qattara Depression, shown on the attached map, is in the Western 

Desert of Egypt, southwest of Alexandria. It has an area of about 4,800 

square miles. The floor of the Depression averages about 200 feet below sea 

level, and its deepest point is about 445 feet below sea level. The Depression 

is separated from the Mediterranean by ground ranging up to 500 feet above· sea 

level. 

It has been proposed that a conveyahce channel be built to carry 

Mediterranean water into the Depression, for the purpose of power generation, 

at a rate of flow that would be equal to the rate of evaporation. Under 

desert climatic conditions, the evaporation would be at least 60 inches a 

year, over the area of 4,800 square miles, this corresponds to 21,000 cubic 

feet per second. This is 14.5 million acre feet per year, about equal to the 

low-water flow of the Nile at Aswan Dam. With a head of 200 feet and 75 

per cent generating efficiency, the average electric power production could 

be about 270 megawatts, nearly a quarter of that from the Aswan High Dam. If 

the project costs $100 million, the installed capacity would cost about $350 

a kilowatt. This is not much higher than the per kilowatt cost of the power 

capacity at the High Dam. 

The principal cost might be the conveyance channel, which would be some­

where around 45 miles long, and, if it were a pipe or tunnel, would have a 

diameter of about 60 feet. Various proposals have been made involving a 

combination of open channels over part of the distance from the sea and 



-2-

tunnels over the rest. The length of tunnels in different proposals apparently 

varies from 2.5 miles to 37 miles. A West German group has investigated the 

surface and sub-surface geology, and has made an aerial survey. Cost estimates 

for several alternative routes should be completed by February 1966. 

The suggestion has been made by Egyptian nationals from time to time 

that the cheapest and best way to build a conveyance channel might be with 
I 

a series of underground nuclear explosions. 

Several preliminary studies based on sketchy information have been made 

for using nuclear explosives to excavate a conveyance channel through the 

higher ground that separates the Depression from the sea. At present, there 

is not sufficient information to evaluate the technic~l and economic feasibility 

of this proposal. The studies indicate, however, that this solution has merit 

and warrants additional investigation. 
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...JOHNSON 

ACTION:. 
.:..KEENY. 
_JiQ;V:ER 
,-'"" 

11"DY 

JaPNF19!MTI?t!IFEB 16 • 

1. AT END..r-iY M'EETING WITH GRot11YKO ON "FLIGHTS BY' AIRCRAFT 
CARRYING NUCLEA~ WEAPONS CEMETEL 2529) 11 GROMYKO:SAID SOME 
OF MY REMAr!KS HAD REMINDED HIM OF ANOTHER AND UNRELATED ~lATTER. :· 
RECALLING QUESTION OF NUCLEAR EXPLOSIONS FOR PE'ACEF'UL • 
?UHPOSZS HAD BEEN RAISED BY S~CRE"f ARY IN CONVERSATION .\il!TH 
HIM ABOUT YEAR AG011SAID DOB:~Yt~!N HAD SOMErnm AGO DISCUSSED ,•', ... 
THIS QUESTION IN WASHINGTON AND EXPRESSED SUVIET. 
READINESS EXCHANGE VIEHS ON IT 9, HE WISHED NOTE THA~f EVEN 
THOUGH US H.4D BEEN FIRST TO RAISt MATTER1• THERE HAD BEEN. NO 
REACTION BY US AND BALL NOW IN OU~ COURT.. • I 'AG~EED THIS . 
QUES'f ION HAD BEF;N DISCUSSED BETWEEN US FRON TIME TO TIME· AN'D 

1SAID I WOULD INF'ORt'il DEPT OF HIS REFERENCE. TO .I'f. 
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THE WHITE HOUSE 

WASHINGTON 

December 23, 1965 

MEMORANDUM FOR MR. BUNDY 

Mac --

Following up your suggestion,. the BOB ob­
tained the attached letter from Seaborg stating 
that the reduced weapons program proposed by 
the .AEC as part of the budget cut "would not 
be inconsistent with our commitments under

1 
the safeguards announced in connection with 
the signing of the limited test ban treaty. 
. . . and will permit a reasonable under ground 
test effort for the fiscal year 1967. 11 

I think the letter is adequate and have told the 
BOB that we do not propose to pursue the 
matter any further. 

c;~~
Spurgeon 

Att.: 
Cy ltr 12/ZZ 
Seaborg to 
Schultze 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D.C. 

1 uaclerat-4 you wuld llka a atat .... t of the Collld.aatn'• ,o ■ ltl• 
repr41aa the reducti.oa la the 1967 budpt e ■ tf.aa&e for oa•ceatlaat 
weapou IUtiaa. 

'IOU wS.11recall tut ill lepteaber the Coad••toa pr.,.,ed a 1Ma•aet 
of $2.667 b11U.a fw n 1967. During tbe oeur1e of ,..r rm•• 
our bud.get wu reo•ud to about t2.4 billlen • $10 .S.111• of the 
re4ucc1 .. l>ef.aa ... taat oa•catlaeat teetf.aa. We .. re then ~-.vtred 
to ldfttlfy adclltlonal reduetleu of $134111111n. Thia reaulted la 
a Ceaaiaaloa IN4aec of $2. 267 billiea, or a reduetl• of f400 aUU.on 
fr• our od.pul r....-c. 

ln order to ••t the further lMuta•t reducttoa of t1J4 llilll,R, we 
had ceac1wla4 t.t •• MHaaary to •f feet a ra4uattn of f 20 11UU,oa 
ia the weapon• proar- of vlllch f15 atllloa wa• in the en•OOBC1aeat 
teetlq proar• aa4 ,s llilU.oa lo weapon■ proclMtl• actiYi.th1. 
Tllll vaa a a,at d.lfflcult 4eclaiN. lt n■ IUMleonly after detailed. 
COMideratloll of tile UlpMt of other .iternatlvea la l'elatloa to the 
CoaaiHloa. 1 a tetal proF• re ..... tbiU.tla1. 

Under the reduead level, we wtll .. a aatter of prierlty unclertau 
the•• nnta which •• aacaaauy to preof t .. t develo,aaat devt. ... 
••hedulecl for ••11 w-,edntioa aad •Cl'J 1ato ,t..,U• ad the•• 
•v•t• •••u•ary to ianre the re11ab1llty •f the •t•cllplle. We do 
net belt.eve that our eff•rt• la tbu• areaa wt.11 N a4veraely affected 
11adu the pn,oeed DUtipt level. The effect• of eU.aiaaU.on• and 
deferral• will IHI_,at p~ on our pl..-.ecl a ..... 11•--t• 
uadu our loaa-r•a• weapon• renaroll Ad denl.,...t progt'-. ad 
will p•lutp• reatr,at tbe le'ftl of our ..,,.re to tho 1)()1) • .,_, 

effect• teat pre&r•• 

hverthal••• on balace, we 'believe the pr•P'• we 11111JUld ooa.duot 111 

flacal yur 1967 wulci 110t be iaconalatnt with our caait .. at• adu 
the aafe111arde anaouaced la cem1ectloa with tbe aiplaa •f tba llllited 
teat ba treaty. Therefore, wblle the taatiaa we can ceoduct will b• 

'f' 1, •. 

Ci.0UP 3 

,J :1 t .r 

: " l . 

-
• :1 

https://llilU.oa
https://teetf.aa
https://reducti.oa


1••• th• the prep-• • 'ba.d r..-..t•• tu ha4a .,pn,ya.1 for iaeluelea 
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-'aat will 
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pend.t a r ..... ule •-•...- teat effen fn the 
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if :,eu alwuld ao deatre. 

llltnorabl• Gharlaa L. lclmltse 
Dlr .. ter, lurMU ef the k4la•t 



11
1
i·r

 li
''l

'i 
'l'

!i
 r

:I
 l ·

 f
 r 

f 1
11

 I
 

f1 
a 

'fr
f 
!· 

il,
~1

11
• 

I· i
f r

 
f 

.1
 

a.
 r

 
"' 

~
1i

:.1
 t 

1-
r' 

, 
r 

,,.
, 

1
f~

 I 
iji

1 !
 ·=

11
~1

:l 
11

! 
J 

i 
ff

i 
!f 

tl!
i 

JI
!!

 
i 

lm
l Jr

{,
.:t

 
ti'

! 



THE WHITE Hous-
WASHINGTON 

12/10/ 65 

NO TE TO MR. BUNDY 

Mac --

Following up our conversation yes­
terday, I have prepared £or your 
signature the attached letter to 
Glenn Seaborg concerning the pos­
sible visit of AEC Plowshare ex­
perts to the UAR. 

Spu~ny 

Att. 



Spurwe: 

Coordinate a view with Komer. 

McG B 



MEMORANDUM 

THE WHITE HOUSE 

WASHINGTON 

COl'WilJ.i:l'>iTIAI-
December 3, 1965 

DECLASSIFIED 
E.O. 13292, Sec. 3.6 
NW ,4 t. OI • 53 

By • NARA,Date 5-11~0 

MEMORANDUM FOR MR. BUNDY 

Subject: Proposed Visit of AEC Plowshare Experts to the UAR 

In the attached correspondence, Glenn Seaborg is seeking your 
final approval of a proposal to send AEC Plowshare experts to 
the UAR to study the possible application of nuclear explosives 
to build a SO-mile canal from the Mediteranean Sea to the 
Qattara Depression. 

Although Seaborg states that you have already implied your ap­
proval of this project, I think it is a very poor idea politically and 
technically. You will recall that we turned off the earlier AEC 
proposal to send the same experts to India to drum up enthusiasm 
for Plowshare projects there. If we go ahead with the UAR on 
this one, I can see little basis for refusing similar assistance to 
India, Israel (a sea-level canal to bypass the Suez), or any other 
country that is interested. This may be a good idea eventually, 
but I wonder whether now is the time to begin. 

If we do go ahead with this proposal, I question whether it makes 
good technical sense to turn it over to the _AEC Plowshare experts. 
These individuals are experts in the problems of nuclear excava­
tion and device design, but they don 1t necessarily know very much 
about the practical aspects of large- scale engineering projects. I 
would suggest, therefore, that if we are serious about this matter, 
the study should be headed up by practical engineers,with appro­
priate advice from Plowshare experts and economists familiar 
with the problems of the area. 

~: 
~ ~ ~inally, I do not think we should launch this project in any form 

'-, without careful coordination at the top level of the State Depart-
lv,q 1!; ment and AID. 

~ • 

Att.: 5138/470 {copy) Spur~eny, Jr. 

• COW:FIDENTfAL • 



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON u, o.c. RE:r·~i:~ or.

5"tcGEORGEt."'"'" • 

Ol'l'ICK mt THI: CHAIIIMAN 1965NOV29 Pft1• 07
.•-

NOV2 6 1965 

Dear Mac: 

Attached is a letter on the possible 
application of Plowshare to the Qattara 
Depression Project in th~ UAR. You will recall 
our discussing this Project briefly in our 

\meeting of November 15. You indicated at that 
time that a visit to the UAR and discussion of 
the Project by Plowshare technical experts 
would seem to be acceptable providing no 
political commitment were made. This in 
essence is what is proposed in the attached 
letter. 

let 
If you have 

me know. 
any further questions, kindly 

Cordially, 

Glenn T. Seabo~g 

Honorable McGeorge Bundy 
Special Assistant to the President 

for National Security Affairs 
The White House 

When sejMlratid; h •. ndie lhis documentfrom anc!~surcs, 

IS . ~NClf\S_Si[l.,___fD_--
(Insert proper classification) 

, COt~FIDENTIA( 

-1 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON 11, D. C. 

on,ca OP THI: CHAIIIMAN 1965NOV29 PM 4 iJ7 
NOV 2 6 1965 

· DECLASSIFIED 
E.O. 13292, Sec. 3.5 
NLJ/~C:. O&-S.:,.. • 

By -,,l ~ NARA, Date 7-,/#~f 

Dear Mac: 

During the course of my recent visit to the United 
Arab Republic in late September, the subject of a possible 
Plowshare application to the Qattara Depression Project 
was raised·by officials of the UAR Atomic Energy 
Establishment. The Qattara Project envisages· the 
excavation of a 50 mile canal or tunnel from the 
Meditteranean Sea to the Depression, a drop of 50 meters, 
with a 165 MWe generating station to be constructed at 
the Depression· end of the canal or tunnel. 

You may recall that this subject was broached by the 
UAR during the 1964 Geneva Conference on the Peaceful 
Applications of Atomic Energy and further discussed at 
the September 1964 General Conference of the International 
Atomic Energy Agency in Vienna. At that time, the 
Department of State advised Commissioners Palfrey and 
Ramey at the IAEA General Conference that, in principle, 
the U. S. Government is very interested in developing 
international programs in this field and that this interest 
could be mentioned to nations which inquired about coopera­
tion in this field. This advice was given in the context 
of the then recent endorsement on behalf of the President 
by the Review Committee on Underground Nuclear Tests of 
the courses of action proposed in the May 7, 1964, 
memorandum, "International Approval of Nuclear Explosives 
for Peaceful Applications." 

Following the 1964 IAEA General Conference, Commissioner 
Palfrey also visited the UAR where the possibility of 
Plowshare experts visiting the UAR to discuss the Qattara 
Project in more detail was mentioned. The Commission, as 
you know, believes that nuclear excavation holds great 
promise and we are convinced that our efforts in· this 
field are nottundamental.J.~c.o.mp.atible either with the 
conce t of a compr.ebensiv_e test ban treaty_or our broaae$ 
efforts to minimize the roblem of nuclear weapon~ .( proliferation. • • • 

cnou? J 
Downtiraded at 12 year 
Intervals: not 

automatically declassified 

•.. tJi!I inatedal ccntalns Information atfec!lng the 
national dofenae of the United Stales y,•lthin the 
mecmlng of the oaplonagc laws, Ti!le 18. U.S.C., 
Sec:a.793 and 794, the transmlssl_,n or rcvrla:1 ,n-BONFIBEN~IA(~ . of which In any manner to an unauthnri'lt·d p, raoa 
la prahiblred bf law. 
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During my discussions in Cairo,. UAR officials 
suggested· that U.S. Plowshare experts visit the UAR to 
survey generally the situation there. We have concluded 
'that it would be desirable at this time to arrange such 
a visit as a means of determining whether further 
cooperation with the UAR on a Plowshare Project would be 
feasible. However, before doing so, I would like to know 
whether you have any comments on a possible visit ·of AEC 

• Plowshare experts to the UAR in the near future. 

, " 

Glenn T. Seaborg
.ii • 

Honorable McGeorge Bundy 
Special Assistant to the President 

for National Security Affairs 
The White House 
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in the testing program as long as such delays 
did not become too long, and that we would 

this matter. 

.. ,_ ~- ..).,_,a '7 fi~.J 

NATIONAL SECURITY COUNCIL "t~ 

November 16, 1964 

MEMORANDUM FOR MR. BUNDY 

Mac --

In your absence I sent word to Seaborg that 
I was certain you would agree with his view 
that we should be in no hurry to settle the 
strike of Radiation Monitors if, by holding 
out, we could achieve a sounder labor policy 
at the test site. I also said that I felt that 
you would have no objection to minor delays 



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D.C. 

NOV 16 1964 

Dear Mac: 

On November 6 we advised Mr. Charles Johnson that a strike of 
Radiation Monitors at the Atomic Energy Commission's Nevada Test 
Site bad resulted in a site-wide shutdown and that the events 
scheduled for November 12 and 13 would be delayed on a day to day 
basis, depending on the duration of the strike. "-8 of this time, 
this strike is still in progress and we are unable to predict when 
a settlement will be reached. 

This strike, one of several at the Mevada Teat Site over the laat 
few years, occurs at a time when we are endeavoring to negotiate 
new labor agreements to eliminate uneconomical labor practices at 
the Nevada Test Site and the Nuclear Rocket Development Station. 
We believe that these new agreements will conform more equitably 
to the steady, year-round operations prevailing in Nevada since 
September 1961. Injudicious settlement of the current Monitors• 
strike might jeopardize our general negotiating objectives. 

The i111Rediate underground nuclear test programs at the Nevada Test 
Site which include preparation for SULKY, a PNE cratering shot, 
several advanced weapon development experiments, and preparation 
for several Department of Defense experiments will be delayed by 
the strike on a day for day basis. These important programs 
cannot be delayed indefinitely. However, on balance we do not 
consider it necessary to settle this particular strike imaediately 
to insure that particular test events are executed on the previously 
set schedule. Rather, we believe that in the long run, the interests 
of the nation's nuclear test program will be better served by adhering 
consistently to the sounder labor policy now being implemented and 

GROUP 3 

Downgraded at 12 year 

intervals: not 
automatically declassified 

Thia motatial conlain1 u:uormatlo11 ailecttng the 

national delen50 of the Ulliled States wllhln the 

mea.omg of ti.le esplcnago lcnvs, Tille 1B, U.S.C.. 

Secs. 783 and 794, !he trcmsmi.laion or rcvelatt<:lll 

ot which in any monnor to an uua11thori:ied pe.i::IOD. 

la prohibited b:r law. 
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contemplated for completion in mid-1965. If the strike continues 
for an appreciable time, we will re-evaluate our position and 
poa1ible courses of action. 

If you wish to discuss this matter in greater detail or if we 
can provide any additional information, please let us know. 

Sincerely yours, 

Chairman 

Honorable McGeorge Bundy 
Special Assistant to the President 

for National Security Affairs 
The White Bouse 
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DF ct.A5"s.r.• TH!:: WHIT:'.: HOUSE 

AuthorityNS:C7'iF00051 WASHINGTON 

BJ'vst/l>l. WARA.Date I l-l{-3~ • June 19, 1964 

NATIONAL SECURITY ACTION MEMORANDUM NO. 307 

TO: The Secretary of State 
The Secretary of Defense 
The' Chairman of the Atomic Energy Commission 
The pirector of Central Intelligence 
The Chairman of the Joint Chiefs of Staff 
The Director of Arms Control and Disarmament Agency 
The Director of the Bureau of the Budget 
The Special Assistant to the President on Science and Technology 

SUBJECT: Review of Underground Nuclear Tests 

The President ·has reconstituted the Review Committee on Under­
ground Nuclear Tests. The Review Committee, under the chairman­
ship of the Special Assistant to the President for National Security 
Affairs, will be composed of the Secretaries of State and Defense, 
the Chairman of the Atomic Energy Commis,sion, the Directpr of 
Central Intelligence, the Chairman of the Joint Chiefs of Staff, the 
Director of the Arms Control and Disarmament Agency, the 
Director of the Bureau of the Budget, and the Special Assistant for 
Science and Technology, or their designated representatives. 

The Review Committee will review the annual underground nuclear 
test programs and the quarterly requests for authorization of specific 
scheduled tests. The Review Committee will consider the policy 
and technical justifications for the proposed tests to determine if 
they are consistent with the requirements of national security and 
foreign policy. 

The results of the Committee's review and its recommendations 
should be transmitted to the President in time to allow him to give 
full consideration thereto before the scheduled events are to take 
place. 

The Revi.ew Committee is also directed to perform the functions 
specified in NSAM No. 269. 

Distribution: 
1 cy - c. Johnson 
1 cy - NSCFiles McGeorge Bundy 
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'cu •WE ARE THINKING THAT IT WOULD BE USEFUL IN INTERESTSOF. 
. ~ I NG UN I VERSAL NE I GHBORL STRENGTHEN PEACE AND GOOD Y RELATIONS 

' ~ BETWEEN i ES» OR SOVIET UN I ON AND JAPAN JO I NTL OUR TWO COUNTR Y OR 
INR SIMULTANEOUSLY FOR\rJARD .WHICHWOULDEXPf<{:SSCAME WITH STATEMENT 
CIA THEIR GENERAL STRIVING FOR PEACE AND WOULD, SUPPORT CALL TO GOVTS 
NSA OF NUCLEAR P°"'1ERSCONCERNINGIMMEDIATECESSATIONOF UNDERGROUND 
OSD NUCLEAR SERVETESTS. SUCH STEP BY GOVTS OF OUR COUNTRIES-COULD 
ARMY-'. ~EST OF ALL TYPES NUCLEAR •.TO .$ET.TLE I ON OF FINAL CESSATION 
NAVY TES1S.. HAVINGSTUDIED STATEMENTS OF JAPAN'S GOVT LEADERS., WHO 

. ,AIR I ON \..JI TREA-,•y SPOKE ABOUT STRIVINGIN CONNEC~ TH SIGN I NG OF MOSCOtJ 
•,.' NIC TO APPLY E:PFORTS ATTAINMENT i°ON TESTS TOWARD OF FULL PROHIBIT 

AEC OF NUCLEAR \.JEAPONS.,WE HOPE TH IS PROPOSALOF OURS WI LL MEET 
WHB UNDERSTANDINGON YOUR SIDE. 
RMR 

SOVIET GOVT., IT IS UNDERSTOOD., EXAMINE OFIS READY ANY PROPOSALS 
JAPANESEGOVT» DIRECTED STRENGTHENINGTOdARD OF PEACE AND 
GUARANTEEING ALL· IN REGION OF FAR EAST. SECURITY., ABOVE 

• 

I HOPE., MR. PRIME MINISTER YOU WILL AGREE WITH ME THAT IT WORTH 
CONSIDERINGSERIOUSLYHOW IT MAY BE POSSIBLE TO NORMALIZE 
COMPLETELY BETWEEN .RELATIONS SOVIET UNION AND JAPAN., HOt,J 
TO,,MAKETHEM REALLY \-JE., AS BEFORE., SUPPORT GOOD-NEIGHBORLY. POINT 
or VI E\,J THAT TH Is A IM \\10ULD BE SERVED BEST BY PEACE TREATY IN,9 

REPRODUCTION FROM THIS COPY IS
_L_I_M_IT_E_D_O_F_F_I _ _,PROHIBITED UNLESS "UNCLASSIFIED" C_I_A_L_U_S_E 
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CONCLUSIONOF WHICH BOTH SOVIET AND JAPANESE PEOPL~S ARE, IN 
OUR OPINION, INTERESTED IN EQUAL MEASURE. 

IN MY VIEW, RELATIONS BETWEENSOVIET UNION AND JAPAN ARE DEVELOP­
ING IN RECENT YEARS DIRECTION. TRADE I_S GRo..JING, -IN FAVORABLE 
USEFUL CULTURAL AND SCIENTIFIC EXCHANGE IS BEING REALIZED. 

FROMYEAR TO YEAR WE CONCLUDE SUCCESSFUL~Y.FISHING NEGOTIATIONS 
RECENTLYAGREEMENT CONCERN • \. ,., WAS RENEWED I NG FI SH I NG BY.· 
JAPANESEFISHERMENFOR SEA WEEK IN SOVIET TERRITORIAL WATERS• 

. IN REGION OF SIGNALING ISLAND (TN: PROBABLYRUSSIAN NAME 
FOR KAIGARA ISLAND). 

TH IS IS, OF COURSE, GOOD. HOvJEVER, IT IS NECESSARYTO GO FUR.THER . I 
IN DEVELOPMENT RELATIONS. FOR THIS PURPOSE, OF SOVIET-JAPANESE 
IN OUR OPI_NION, POSSIBILITIES ARE FAR FROM EXHAUSTED.· 

,.1, 
I 

::i·•;i : 
. ),., :~ •ti~ 

-~..FURTHERDEVELOPMENT RELAT OF CULTURAL :scOF TR:ADE I oNs, AND I EN­ . \. 

T IF IC CONNECTIONS, EXPANSION BETWEENOF _CONTACTS GOVERNMENTAL 
AND OTHER LEADERSOF SOVIET UNION AND JAPAN, CERTAINLY WOULD 
HELP SIGNIFICANTLY TO ADVANCE TRUST AND MUTUAL STRENGTHENING 
UNDERSTANDING OUR COUNTRIES. BETWEEN 

WE WOULD BE PLEASED If YOU, MR. PRIME MINISTER, COULD VISIT 
SOVIET UNION ON AN OFFICIAL VISIT OR FOR VACATION AT ANY TIME 
CONVENIENTTO YOU. 

THE STAY IN JAPAN OF DELEGATION OF SUPREME SOVIET OF USSR IS 
SUITABLEOPPORTUNITY OF VIEWS ON-QJESTIONS FOR USEFUL EXCHANGE 
REPRESENTING INTEREST.OUR MUTUAL 

ALLOWME TO EXPRESS ASSUREDNESS OF CONTACTS THAT STRENGTHENING 
BETWEEN,liilGHESTL~GISLATIVEORGANSOF OUR COUNTRIES AND EX­
CHANGEOF PARLIAMENTARIAN WILL SERVE IMPORTANT DELEGATIONS 
MATTEROF FURTHER I NG SOVIET 1.MPROV -JAPANESE RELATIONS. 

LIMITED OFFICIAL USE 
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WITH ESTEEM, {SIGNATURE) 

6 MAY1964UNQUOTE. 

EMMERSON 

BAP 

,,. 
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MEMORANDUM FOR MR. BUNDY 

Mac --

Alexis Johnson is sending this memorandum to the Secretary to­
day and wanted you to know about it. He did not supply me a copy 
of Butch's memorandum (referred to on page 3) and I am obtain­
ing a copy separately. 

Alex had a question as to whether there should be an NSAM to 
the Secretary of Commerce on the new procedure. I suggested 
that they consider giving Commerce a copy of the aide memoire 
covered by a memorandum from the Secretary of State contain­
ing a foreign policy guidance to Gemme rce applicable to exports 
of items covered by the aide memoire. 

You should notice that the United States will not attempt to judge 
whether an item of equipment will be for use in connection with 
an underground test or a test in a prohibited environment. The 
United States will ban the export of items to be used for any type 
of test. 

The ACDA reservation would appear to be impracticable and would 
place the Munitions Committee and the Department of Commerce 
in an untenable situation. 

I have raised a question with Al.ex' s staff concerning the extent 
to which the other signatories, particularly the UK, are follow-
ing a similar procedure. There has been an informal. discussion 
with the UK and the matter will be discussed again following the 
Secretary's approval of the new procedure. There has not been 
any consultation with other signatories who have specialized capa­
bilities for the design or manufacture of equipment that the French 
may want. I believe that my questioning may prompt a review of 
this matter in the Alex Johnson office. 
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•·-UNITED STATES ~ ATOMIC ENERGY COMMISSION 
WASHINGTON 2!1, D.C. 

JAN 9 1964 

Dear Mac: 

As you requested, I am providing as an enclosure a summary of 
the actions being taken by the Atomic Energy Commission to 
assure, within reasonable bounds, that future underground tests 
do not violate the terms of the partial Test Ban Treaty, and to 
also insure that the Government is aware of any possible meas­
urable amounts of radioactive debris from nuclear tests being 
placed beyond the national boundaries. 

Some of these actions are extensions of procedures in effect 
for many years to insure the well-being of persons in the 
vicinity of the Nevada Test Site. Others are those now neces­
sary to cope with the additional restrictions imposed by the 
treaty. 

Please let me know if further infonnation is desired. 

yours, 

Chairman 

Honorable McGeorge Bundy 
Special Assistant to the President 

for National Security Affairs 
The White House 

Enclosure: 
Cys 1A,2A AEC Actions Being Taken 

to Insure that Weapons Tests 
Will be Conducted Within the 
Terms of the Partial Test Ban 
Treaty 

) 



...... 
sJ;) 

0-
\.,.) 



CHAIRMAN 

THE JOINT CHIEFS OF STAFF 

I"' Special Assistant to the President 
,::::,for National Security Affairs 


	12006886-nsf-sf-b27-f06_Page_001
	12006886-nsf-sf-b27-f06_Page_002
	12006886-nsf-sf-b27-f06_Page_003
	12006886-nsf-sf-b27-f06_Page_004
	12006886-nsf-sf-b27-f06_Page_005
	12006886-nsf-sf-b27-f06_Page_006
	12006886-nsf-sf-b27-f06_Page_007
	12006886-nsf-sf-b27-f06_Page_008
	12006886-nsf-sf-b27-f06_Page_009
	12006886-nsf-sf-b27-f06_Page_010
	12006886-nsf-sf-b27-f06_Page_011
	12006886-nsf-sf-b27-f06_Page_012
	12006886-nsf-sf-b27-f06_Page_013
	12006886-nsf-sf-b27-f06_Page_014
	12006886-nsf-sf-b27-f06_Page_015
	12006886-nsf-sf-b27-f06_Page_016
	12006886-nsf-sf-b27-f06_Page_017
	12006886-nsf-sf-b27-f06_Page_018
	12006886-nsf-sf-b27-f06_Page_019
	12006886-nsf-sf-b27-f06_Page_020
	12006886-nsf-sf-b27-f06_Page_021
	12006886-nsf-sf-b27-f06_Page_022
	12006886-nsf-sf-b27-f06_Page_023
	12006886-nsf-sf-b27-f06_Page_024
	12006886-nsf-sf-b27-f06_Page_025
	12006886-nsf-sf-b27-f06_Page_026
	12006886-nsf-sf-b27-f06_Page_027
	12006886-nsf-sf-b27-f06_Page_028
	12006886-nsf-sf-b27-f06_Page_029
	12006886-nsf-sf-b27-f06_Page_030
	12006886-nsf-sf-b27-f06_Page_031
	12006886-nsf-sf-b27-f06_Page_032
	12006886-nsf-sf-b27-f06_Page_033
	12006886-nsf-sf-b27-f06_Page_034
	12006886-nsf-sf-b27-f06_Page_035
	12006886-nsf-sf-b27-f06_Page_036
	12006886-nsf-sf-b27-f06_Page_037
	12006886-nsf-sf-b27-f06_Page_038
	12006886-nsf-sf-b27-f06_Page_039
	12006886-nsf-sf-b27-f06_Page_040
	12006886-nsf-sf-b27-f06_Page_041
	12006886-nsf-sf-b27-f06_Page_042
	12006886-nsf-sf-b27-f06_Page_043
	12006886-nsf-sf-b27-f06_Page_044
	12006886-nsf-sf-b27-f06_Page_045
	12006886-nsf-sf-b27-f06_Page_046
	12006886-nsf-sf-b27-f06_Page_047
	12006886-nsf-sf-b27-f06_Page_048
	12006886-nsf-sf-b27-f06_Page_049
	12006886-nsf-sf-b27-f06_Page_050
	12006886-nsf-sf-b27-f06_Page_051
	12006886-nsf-sf-b27-f06_Page_052
	12006886-nsf-sf-b27-f06_Page_053
	12006886-nsf-sf-b27-f06_Page_054
	12006886-nsf-sf-b27-f06_Page_055
	12006886-nsf-sf-b27-f06_Page_056
	12006886-nsf-sf-b27-f06_Page_057
	12006886-nsf-sf-b27-f06_Page_058
	12006886-nsf-sf-b27-f06_Page_059
	12006886-nsf-sf-b27-f06_Page_060
	12006886-nsf-sf-b27-f06_Page_061
	12006886-nsf-sf-b27-f06_Page_062
	12006886-nsf-sf-b27-f06_Page_063
	12006886-nsf-sf-b27-f06_Page_064
	12006886-nsf-sf-b27-f06_Page_065
	12006886-nsf-sf-b27-f06_Page_066
	12006886-nsf-sf-b27-f06_Page_067
	12006886-nsf-sf-b27-f06_Page_068
	12006886-nsf-sf-b27-f06_Page_069
	12006886-nsf-sf-b27-f06_Page_070
	12006886-nsf-sf-b27-f06_Page_071
	12006886-nsf-sf-b27-f06_Page_072
	12006886-nsf-sf-b27-f06_Page_073
	12006886-nsf-sf-b27-f06_Page_074
	12006886-nsf-sf-b27-f06_Page_075
	12006886-nsf-sf-b27-f06_Page_076
	12006886-nsf-sf-b27-f06_Page_077
	12006886-nsf-sf-b27-f06_Page_078
	12006886-nsf-sf-b27-f06_Page_079
	12006886-nsf-sf-b27-f06_Page_080
	12006886-nsf-sf-b27-f06_Page_081
	12006886-nsf-sf-b27-f06_Page_082
	12006886-nsf-sf-b27-f06_Page_083
	12006886-nsf-sf-b27-f06_Page_084
	12006886-nsf-sf-b27-f06_Page_085
	12006886-nsf-sf-b27-f06_Page_086
	12006886-nsf-sf-b27-f06_Page_087
	12006886-nsf-sf-b27-f06_Page_088
	12006886-nsf-sf-b27-f06_Page_089
	12006886-nsf-sf-b27-f06_Page_090
	12006886-nsf-sf-b27-f06_Page_091
	12006886-nsf-sf-b27-f06_Page_092
	12006886-nsf-sf-b27-f06_Page_093
	12006886-nsf-sf-b27-f06_Page_094
	12006886-nsf-sf-b27-f06_Page_095
	12006886-nsf-sf-b27-f06_Page_096
	12006886-nsf-sf-b27-f06_Page_097
	12006886-nsf-sf-b27-f06_Page_098
	12006886-nsf-sf-b27-f06_Page_099
	12006886-nsf-sf-b27-f06_Page_100
	12006886-nsf-sf-b27-f06_Page_101
	12006886-nsf-sf-b27-f06_Page_102
	12006886-nsf-sf-b27-f06_Page_103
	12006886-nsf-sf-b27-f06_Page_104
	12006886-nsf-sf-b27-f06_Page_105
	12006886-nsf-sf-b27-f06_Page_106
	12006886-nsf-sf-b27-f06_Page_107
	12006886-nsf-sf-b27-f06_Page_108
	12006886-nsf-sf-b27-f06_Page_109
	12006886-nsf-sf-b27-f06_Page_110
	12006886-nsf-sf-b27-f06_Page_111
	12006886-nsf-sf-b27-f06_Page_112
	12006886-nsf-sf-b27-f06_Page_113
	12006886-nsf-sf-b27-f06_Page_114
	12006886-nsf-sf-b27-f06_Page_115
	12006886-nsf-sf-b27-f06_Page_116
	12006886-nsf-sf-b27-f06_Page_117
	12006886-nsf-sf-b27-f06_Page_118
	12006886-nsf-sf-b27-f06_Page_119
	12006886-nsf-sf-b27-f06_Page_120
	12006886-nsf-sf-b27-f06_Page_121
	12006886-nsf-sf-b27-f06_Page_122
	12006886-nsf-sf-b27-f06_Page_123
	12006886-nsf-sf-b27-f06_Page_124
	12006886-nsf-sf-b27-f06_Page_125
	12006886-nsf-sf-b27-f06_Page_126
	12006886-nsf-sf-b27-f06_Page_127
	12006886-nsf-sf-b27-f06_Page_128
	12006886-nsf-sf-b27-f06_Page_129
	12006886-nsf-sf-b27-f06_Page_130
	12006886-nsf-sf-b27-f06_Page_131
	12006886-nsf-sf-b27-f06_Page_132
	12006886-nsf-sf-b27-f06_Page_133
	12006886-nsf-sf-b27-f06_Page_134
	12006886-nsf-sf-b27-f06_Page_135
	12006886-nsf-sf-b27-f06_Page_136
	12006886-nsf-sf-b27-f06_Page_137
	12006886-nsf-sf-b27-f06_Page_138
	12006886-nsf-sf-b27-f06_Page_139
	12006886-nsf-sf-b27-f06_Page_140
	12006886-nsf-sf-b27-f06_Page_141
	12006886-nsf-sf-b27-f06_Page_142
	12006886-nsf-sf-b27-f06_Page_143
	12006886-nsf-sf-b27-f06_Page_144
	12006886-nsf-sf-b27-f06_Page_145
	12006886-nsf-sf-b27-f06_Page_146
	12006886-nsf-sf-b27-f06_Page_147
	12006886-nsf-sf-b27-f06_Page_148
	12006886-nsf-sf-b27-f06_Page_149
	12006886-nsf-sf-b27-f06_Page_150
	12006886-nsf-sf-b27-f06_Page_151
	12006886-nsf-sf-b27-f06_Page_152
	12006886-nsf-sf-b27-f06_Page_153
	12006886-nsf-sf-b27-f06_Page_154
	12006886-nsf-sf-b27-f06_Page_155
	12006886-nsf-sf-b27-f06_Page_156
	12006886-nsf-sf-b27-f06_Page_157
	12006886-nsf-sf-b27-f06_Page_158
	12006886-nsf-sf-b27-f06_Page_159
	12006886-nsf-sf-b27-f06_Page_160
	12006886-nsf-sf-b27-f06_Page_161
	12006886-nsf-sf-b27-f06_Page_162
	12006886-nsf-sf-b27-f06_Page_163
	12006886-nsf-sf-b27-f06_Page_164
	12006886-nsf-sf-b27-f06_Page_165
	12006886-nsf-sf-b27-f06_Page_166
	12006886-nsf-sf-b27-f06_Page_167
	12006886-nsf-sf-b27-f06_Page_168
	12006886-nsf-sf-b27-f06_Page_169
	12006886-nsf-sf-b27-f06_Page_170
	12006886-nsf-sf-b27-f06_Page_171
	12006886-nsf-sf-b27-f06_Page_172
	12006886-nsf-sf-b27-f06_Page_173
	12006886-nsf-sf-b27-f06_Page_174
	12006886-nsf-sf-b27-f06_Page_175
	12006886-nsf-sf-b27-f06_Page_176
	12006886-nsf-sf-b27-f06_Page_177
	12006886-nsf-sf-b27-f06_Page_178
	12006886-nsf-sf-b27-f06_Page_179
	12006886-nsf-sf-b27-f06_Page_180
	12006886-nsf-sf-b27-f06_Page_181
	12006886-nsf-sf-b27-f06_Page_182
	12006886-nsf-sf-b27-f06_Page_183
	12006886-nsf-sf-b27-f06_Page_184
	12006886-nsf-sf-b27-f06_Page_185



