• References 

• Plowshare’s Beginnings

· CONFERENCE - Herbert York, then the director of  Lawrence Radiation Laboratory - Livermore (LRL-L), proposed that scientists from LRL-L, Los Alamos and Sandia labs, hold a classified conference to discuss the possibilities of using energy unleashed by nuclear explosions to produce power, dig excavations, and produce isotopes.
· Hugh Cronin Sighting!
· NEXT SLIDE - Discussion of cleaner explosions for industrial use.  Kept at secret level to get access to classified materials developed in Manhattan Project

· RANIER test – unrelated to Plowshare but provided first info on underground engineering applications of nukes.  Helped fuel a push by LRL-L scientists for Plowshare expansion and increased general interest in the program.  Resulted in a program scope and budget expansion. The magnitude determined for RAINIER was 4.25, and RAINIER was reported to have been recorded at distances beyond 1000 km. The most significant seismic observation was that the waveforms looked remarkably like at earthquake -- not a simple direct P wave expected for an explosion in a homogeneous Earth.  Even though RAINIER was only 1.7 kt (an order of magnitude smaller than TRINITY) it produced very strong seismic records at long distances from NTS. The seismograms shown are recordings at Tinamaha, California. The seismograms were surprising in that the S waves are quite large.

• Plowshare Program Objectives

• Plowshare Program Scope

· NON-NUCLEAR with TNT explosives

· Pre-GNOME Three high explosive seismic experiments to predict ground shock for the planned GNOME nuclear test.

· SCOOTER - An excavation experiment to study crater dimensions, throw out characteristics, ground motion, dust cloud growth, and long-range air blast.

· ROWBOAT - An eight-detonation row charge experiment to study the effects of depth of burial and charge separation on crater dimensions.

· TUGBOAT - A two-phase, multidetonation excavation experiment; study to excavate a small boat harbor in a weak coral medium, with a 4-8-foot water overburben.
· Edward Tellar’s Program:

1) Project Chariot, a five-detonation experiment first proposed as one 100-kiloton yield, 700-foot deep cratering detonation to produce a harbor at Cape Thompson, Alaska, and an additional four 20-kiloton yield detonations to produce a channel connecting the harbor to the ocean (in November 1960, the plan was modified to use one 200-kiloton yield and four 20-kiloton yield detonations)

2) Project Gnome, a proposed 10-kiloton yield device, to be fired in a salt dome to study isotope and energy production

3) Project Ditchdigger, a test of a clean weapon device to enhance the feasibility of building sea level canals.

• The Tests

• Project GNOME

Project Gnome - 1961 - 29:13 - Color - Project GNOME was part of Operation Nougat. The 3-kiloton GNOME test was detonated 1200 feet underground in a salt bed formation on December 10, 1961, near Carlsbad, New Mexico. 

GNOME was the first nuclear test in the Plowshare Program. The Plowshare Program objectives were to determine how energy produced from nuclear explosions could be used for peaceful or civilian purposes. The Vela Uniform Program studied seismic detection, identification, and location of nuclear explosions. Studies were conducted underground with ground-based instruments for detecting explosions in outer space and with established satellite-based instruments for detecting explosions in outer space.

Although GNOME was a Plowshare test, the Vela Uniform objective was to determine how the signals and effects of a 3-kiloton device detonated underground in salt beds differed from the outputs of detonations of different yields in other geologic formations such as tuff and granite. Scientists also wanted to compare the seismic signals from underground tests with that of earthquakes.  
This video contains footage different from that shown in video number 0800028, and includes an introduction by Dr. Edward Teller, one of the few times he was captured on film. Several long-range and close-up views of surface effects from the detonation are shown as well as people reentering the detonation cavity approximately 6 months after the test when the underground cavity was opened to both official observers and members of the press. No other Operation Nougat footage is shown in this video.

• Project BUGGY

• Project SEDAN

Project Sedan - 1962 - 7:00 - Color - Project Sedan, a Plowshare Program test, that promoted the application of nuclear explosives to develop peaceful uses for atomic energy, was conducted at the Nevada Test Site on July 6, 1962. This cratering explosion, with a yield of 104 kilotons, displaced 12 million tons of earth and formed a 1,280-foot-diameter by 320-foot-deep crater in the desert floor, releasing seismic energy equivalent to 4.75 on the Richter Scale. The purpose of the Sedan explosion was to determine if nuclear devices could be used as cratering or earth moving mechanisms.

