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ABSTRACT 

QUICKSILVER was the name assigned to the series of under
ground nuclear experiments conducted at the Nevada Test 
Site from October 1, 1978 to September 30, 1979. 

Remote radiation measurements were taken during and after 
each nuclear experiment by a telemetry system. Monitors 
with portable radiation detection· instruments surveyed 
reentry routes into ground zeroes before other planned 
entries were made. Continuous sur·veillance was provided 
while personnel were in radiation areas and appropriate 
precautions were taken to protect persons from unneces
sary exposure to radiation and toxic gases .. Protective 
clothing and equipment were issued as needed. Complete 
radiological safety and industrial hygiene coverage was 
provided during drilling and mineback operations. Tele
metered and portable radiation detector measurements are 
listed. Detection instrumentation used is described arid 
specific operational procedures are defined. 
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SECTION 1 

INTRODUCTION 

QUICKSILVER was the name assigned to the series of underground nuclear · 
experiments conducted at the Nevada Test Site (NTS) from October 1, 1978 to 
September 30, 1979. These tests were conducted by the Los Alamos Scientific 
Laboratory (LASL), Lawrence Livermore Laboratory (LLL), and the Defense 
Nuclear Agency (DNA). The Department of Energy (DOE) had the final responsi
bility for these nuclear experiments. 

The Environmental Sciences Department (ESD) of Reynolds Electrical and Engi
neering Company, Inc. (REECe) was accountable to the Manager, Nevada Operations 
Office (NV), DOE, for all radiological safety and industrial hygiene support 
services. However, during the time that the LASL, LLL, or DNA Test Group 
Directors had control of the test areas, the REECo/ESD was accountable to the 
Test Group for whatever services were required. 

The event-associated services provided by the REECo/ESD included detecting, 
recording, evaluating, and reporting radiological and industrial hygiene 
conditions prior to, during, and after each nuclear experiment. In addition, 
REECo/ESD was responsible for maintaining and issuing protective clothing and 
respiratory equipment and for decontaminating personnel and equipment as needed. 
Complete radiological safety and industrial hygiene coverage was also provided 
during postshot drillback and mining operations. Methods of data accumulation 
included recording telemetered radiation measurements from a continuous moni
toring system, initial and routine surveys of the test area, monitoring of 
postshot drill sites and mining operations, monitoring for aerial activities, 
air s·ampling, bioassays, and environmental sampling of vegetation, soil, and 
water. 
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SECTION 2 

RADIOLOGICAL SAFETY SERVICES 

This section describes services provided by the REECo/ESD during preshot and 
postshot operations of the Quicksilver Series. Information on exposure limits 
and personnel radiation exposures is also included in this section. 

2.1 PRESHOT SUPPORT ACTIVITIES 

Detailed support plans were prepared jointly by representatives of the REECe/ 
ESD and the user agency conducting the experiment. (Typical safety support 
plans are presented in Appendices C, D, and E.} Radiation telemetry probes 
usually were placed in concentric circles around the surface ground zero. 
Thirty permanent telemetry stations were established at various locations on 
the NTS to monitor any radioactive effluent which might move out of the 
tmmediate test area. 

REECo/ESD personnel were stationed at security roadblocks and at the Test 
Director's barricade. These personnel were equipped with the necessary 
radiation detection instruments and protective clothing required for re
entering the test area with entry parties or for determining the extent of 
any radiation hazard in the surface ground zero area or tunnel portal area. 
These personnel were placed in a standby status subject to release by the 
Test Director. · 

Facilities were' established for the issuance of protective clothing and 
respiratory equipment and for the decontamination of personnel and equipment. 

2.2 TEST SUPPORT ACTTVTTJFS 

Telemetered data was the first information recorded by REECo/ESD personnel 
following detonation of a.nuclear device. Each gamma-sensitive ion chamber 
detector was linked by microwave and hard wire communications to a readout 
console in Control Point Building No. 1 or 2 (CP-1 or CP-2). The console 
contained a readout meter for each of the permanent telemetry detector 
stations and for those temporary stations established for each event. 
Positive readings on each meter and the time of the readings in minutes 
after zero time were recorded and simultaneously reported by telephone 
to CP-1. 

When released by the Test Director, REECo/ESD personnel accompanied the Test 
Director's inspection party or entered the potential radiological exclusion 
area to perform an initial survey. Radiation measurements· (obtained using 
portable radiation detection instruments} plus measurement time and location 
were recorded on survey forms and the information reported via the radio net. 
Locations were determined from numbered reference stakes previously placed 
by personnel of the REECo/ESD. Maps showing the locations of these reference 
stakes in relation to roads and landmarks were provided to pa~ticipating test 
groups. Radiation measurements obtained with portable instruments usually 
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were made at waist-high level (approximately one meter from the surface). 
Exceptions were noted on the radiation survey forms. 

2.3 POSTSHOT SUPPORT ACTIVITIES 

When the control of the test area was released by the Test Director for post
shot operations, REECo/ESD personnel established a Mobile Base Station facil
ity in the test area and adjacent to the surface ground zero access road or 
near the tunnel portal. All personnel entering the controlled portion of the 
area were required to pass through the Mobile Base Station facility. REECo/ 
ESD monitoring personnel were assigned radiation monitoring responsibilities 
for area surveys, cable-cutting operations, and other predrilling or reentry 
requirements. All radiological exclusion areas resulting from the nuclear 
experiments were posted with radiation signs and barricades. Other exclusion 
areas were posted as required. 

During the postshot drillback and mining-activities, REECo/ESD personnel 
maintained continuous environmental surveillance in the work areas. For 
drillback coverage, radiation detector probes were placed in strategic 
locations in the work areas and connected to recorders and alarms to warn of 
increases in radiation levels. For mineback coverage, detector probes were· 
placed only during extended mining operations. Routinely, monitors using 
portable instruments periodically checked radiation levels and gas concentra
tions in the work areas, and issued protective equipment or evacuated the 
areas of personnel when necessary. 

Fur drillback cuntdinn~nt, the LASL utilized a pressurized recirculation 
radioactive effluent containment system; whereas a ventline filter system 
designed to trap radioactive gases released from the drill casing was used 
by the LLL. In the ventline system, trapped radioactive material was allowed 
to decay under controlled conditions. 

When requested by the agency conducting the experiment, portable air sampling 
units were placed at predetermined locations. The sampler contained a blower 
which drew air at a calibrated rate through a filter and charcoal cartridge. 
Gaseous radionuclides present (radioiodine in particular) were trapped in the 
cartridges. The filters and ca~tridges were changed at specified times and 
analyzed by the REECo/ESD laboratory. 

Toxic gas and explosive mixture measurements were made during postshot period 
activities. In the open areas around drill sites, these gases dissipated 
rapidly and were usually only nuisance problems. When gas concentrations did 
present a health problem, all nonessential personnel were evacuated and the 
remaining personnel used protective breathing equipment until the gases 
dissipated. 

Radioactive waste disposal was accomplished after each event. Radioactive 
samples to be shipped offsite were packaged and labeled in accordance with 
Department of Transportation regulations. 

Decontamination of vehicles, equipment, instruments, and tools usually was 
performed at the work site. Items that could not be decontaminated at the 
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work sites were taken to the permanent decontamination facility in Area 6 for 
·specialized decontamination. Protective anti~contamination clothing was 

cleaned at the decontamination laundry located in the same area. 

Environmental surveillance was maintained through continuous sampling and 
analysis of air, vegetation, soil, and water at numerous locations on the NTS. 
The collected samples were analyzed by the REECo/ESD laboratory. 

Upon completion of each postshot operation, event-related reports were prepared 
from the ESD logbooks, surveys, and sampling and analysis document~. Copies 
of these reports were distributed to the user organizations and DOE/NV. 

2.4 QUICKSILVER EXPOSURE LIMITS AND PERSONNEL EXPOSURES 

The REECo/ESD laboratory was responsible for the personnel dosimetry program 
at the NTS, and provided experimental dosimetry support upon request. Daily 
accumulated radiation exposure reports were used to ensure that an individual 
approaching an exposure limit would not be assigned work in a radiation 
exposure area. Radiation exposure limits authorized by the Manager, DO£/NV, 
were as listed in ERDA Manual Chapter 0524. Operations were conducted in 
such a manner to assure that radiation exposure to individuals and population 
groups was limited to the lowest practicable level and did not exceed the 
permissible whole body exposure guidelines for radiation workers of 3 rem per 
quarter and 5 rem per year. 

In addition to listings in the daily reports for exposure control and weekly 
reports for organizational record purposes, personnel exposures were listed 
on a calendar-year basis and submitted to the DOE via Form ERDA-190 "Summary 
of Whole Body Radiation Exposures to External Penetrating Radiation Accumulated 
During the Year." This report included the results of approximately 80,930 
personnel film dosimeters processed and evaluated by REECo/ESD during the 
Quicksilver Series of underground nuclear experiments. One person exceeded 
the established guides for radiation exposure. 
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3.1 EMMENTHAL 

SECTION 3 

QUICKSILVER TEST EVENTS 

The Emmenthal Event was an underground nuclear experiment conducted by the 
Lawrence Livermore Laboratory at site Ul~t at approximately 0725 hours on 
November 2, 1g18. 

Nine (g} remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ}; and 

b; 0°, 45°, goo, 135°, 180°, 225°, 270°, and 315° at a radius 
of 304.8 meters from SGZ. 

Telemetry measurements began at 0726 hours on November 2, lg78, and ended 
at og2o hours on November 3, lg78. The maximum exposure rate detected was · 
area background (0.05 mR/hr). 

The initial reentry survey into the area began at 0830 hours on November 2, 
]g78. The maximum gamma exposure rate detected was area background (0.05 
mrad/hr). 

Postshot drilling commenced at 0315 hours on November 6, lg78, and the 
abandonment valve was closed at 2145 hours on November 10, lg78. The 
maximum gamma exposure rate detected· in potential work areas during post
shot drilling operations was 150 mR/hr at 0731 hours on postshot hole #10 on 
November 10, lg78. This was due to the core sampling operation. No alpha 
radiation was detected. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 

3.2 QUARGEL 

The Quargel Event was an underground nuclear experiment conducted by the 
Lawrence Livermore Laboratory at site U2fb at approximately 1100 hours on 
November 18, lg78. 

Thirteen (13} remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ}; 

b. 0°, 60°, goo, 150°, 180°, 210°, 240°, 270°, and 300° on the 457.20~ 
meter arc from SGZ; 
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c. 30° at 460.55 meters from SGZ; 

d. 120° at 636.12 meters from SGZ; and 

e. 333° at 545.25 meters from SGZ. 

Telemetry measurements began at 1101 hours on November 18, 1978, and ended at 
1100 hours on November 19, 1978 .. The maximum exposure rate detected was area 
background (0.05 mR/hr}. · 

The initial reentry survey into the area began at 1130 hours on November 8, 
1978. The maximum gamma exposure rate detected was area background (0.05 mR/hr}. 

Postshot drilling commenced at 1721 hours on November 20, 1978, and the aban
donment valve was closed at 0728 hours on November 28, 1978. The maximum 
gamma exposure rate detected in potential work areas during postshot drilling 
operations was 8. 0 mR/hr at 0100 hours on posts hot hole #lAC on November -27, 
1978. This was due to contaminated drill pipe and tool string on the rig 
floor. No alpha radiation was detected. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 

3.3 FARM 

The Farm Event was an underground nuclear experiment conducted by the Lawrence 
Livermore Laboratory at site U20ab at approximately 0730 hours on December 16, 
1978. 

Seventeen (17} remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (S~Z}; 

b. oo, 45°• 910°, 135°, 180°, 225°, 270°, and 315° at a radius 
of 304.80 meters from SGZ; 

c. 303°, 348°, 33°, 78°, and 123° at a radius of 335.28 meters from 
SGZ; and 

d. 19o, 25°, and 33° at a radius of 274.32 meters from SGZ. 

Telemetry measurements began at 0731 hours on December 16, 1978, and ended 
at 1107 hours on December 18, 1978. The maximum exposure rate detected was 
area background (0.05 mR/hr}. 

The initial reentry survey into the area began at 0839 hours on December 16, 
1978. The maximum gamma exposure rate detected was area background (0.05 mR/hr}. 
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Postshot drilling commenced at 0204 hours on December 21, 1978, and the gas 
sample tubing was cemented in place at 0320 hours on December 29, 1978. The 
maximum gamma exposure rate detected in potential work areas during postshot 
drilling operations was 150 mR/hr at 2300 hours on postshot.hole #lD on 
December 27, 1978. This was due to the core sampling operation. No alpha 
radiation was detected. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 

3.4 BACCARAT 

The Baccarat Event was an underground nuclear experiment conducted by the Los 
Alamos Scientific Laboratory at site U7ax, at approximately 1000 hours on 
January 24, 1979. 

Seventeen (17) remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ); 

b. oo, 45°, 90°, 135°, 180°, 225°, 270°, and 315° on the perimeter 
fence at 120.8 meters; and 

c. 22.5°, 67.5°, 112.5°, 157.5°, 202.5°, 247.5°, 292.5°, and 337.5° 
on the 299.9-meter arc from SGZ. 

Telemetry measurements began at 1000 hours on January 24, 1979, and the final 
station was secured at 1000 hours on January 25, 1979. The maximum gamma 
exposure rate detected was area background (0.04 mR/hr) on all locations. 

The initial reentry survey into the area began at 1019 hours and ended at 
1039 hours on January 24, 1979. The maximum gamma exposure rate detected was 
area background (0.04 mR/hr). at· all locations. No alpha radiation was 
detected. 

Postshot drilling commenced at 2230 hours on January 30, 1979, and the hole 
cemented to surface at 1700 hours on March 6, 1979. The thin skin and flange 
were applied at 1450 hours on March 7, 1979. The maximum gamma exposure rate 
detected during drillback operations was 180 mR/hr during sampling operation. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 
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3.5 QUINELLA 

The Quinella Event was an underground nuclear experiment conducted by the 
Los Alamos Scientific Laboratory at site U41 at approximately 1200 hours on 
February 8, 1979. 

Seventeen (17} remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ); 

b. 22.5° at 83.82 meters from SGZ; 

c. 67.5° at 219.46 meters from SGZ; 

d. 112.5° at 106.68 meters from SGZ; 

e. 157.5°, 202.5°, 247.5°, 292.5°, and 337.5° on the perimeter fence 
at 219.46 meters; 

f. 0° at 365.76 meters from SGZ; 

g. 45°, 90°, 135°, 225°, 270°, and 315° on the 457.20-meter arc from 
SGZ; and 

h. 180° at 518.16 meters from SGZ. 

Telemetry measurements began at 1200 hours on February 8, 1979, and the final 
station was secured at 1200 hours on February 9, 1979. The maximum gamma 
exposure rate detected was background at all locations~ 

The initial reentry survey into the area began at 1255 hours and ended at 
1700 hours on February 8, 1979. The.maximum gamma exposure rate detected 
was background at all locations. No a1pha radiation was detected. 

Postshot drilling commenced at 1727 hours on February 13, 1979, and the hole 
cemented to surface at 1400 hours on April 4, 1979. The flange was attached 
and the thin skin poured at 1415 hours on April 11, 1979. The maximum gamma 
exposure rate detected during drillback operations was 70 mR/hr in the core 
shack during sampling operations. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

3.6 KLOSTER 

The Kloster Event was an underground nuclear experiment conducted by the 
Lawrence Livermore Laboratory at site U2eo at approximately 1005 hours on 
February 15, 1979. 

Nine (9) remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ); 
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b. oo, 45°, goo, 135°, 180°, 225°, and 315° at a radius of 274.32 meters 
·from SGZ; and 

c. 270° at a radius of 2g4.13 meters from SGZ. 

Telemetry measurements began at 1006 hours on February 15, 1g7g, and ended 
at 1005 hours on February 16, 1g7g. The maximum exposure rate detected was 
area background (0.04 mR/hr). 

The initial reentry survey into the area began at 1044 hours on February 15, 
1g7g. The maximum gamma exposure rate detected was area background (0.04 mR/hr). 

· _Postshot drilling commenced at 1545 hours on February 18, 1g7g, and the aban
donment valve was closed at 2010 hours on February 22, 1g7g. The maximum gamma 
exposure rate detected in potential work areas during postshot drilling opera
tions was 150 mR/hr at 1410 hours on postshot hole #lA on February 21, 1g7g. 
This was due to a 3-minute release from the end of the open drill pipe. No 
alpha radiation was detected. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 

3.7 MEMORY 

The Memory Event was an underground nuclear experiment conducted by the Los 
Alamos Scientific Laboratory at site U3kq at approximately 1030 hours on 
March 14, 1g7g. 

Seventeen (17) remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ); 

b. 0°, 45°, goo, 135°, 180°, ~25°, 270°, and 315° on the perimeter 
fence at 1og.7 meters; and 

c. 22.5°, 67.5°, 112.5°, 157.5°, 202.5°, 247.5°, 2g2.5°, and 337.5° 
on the 2gg.g-meter arc from SGZ. 

Telemetry measurements began at 1030 hours on March 14, 1g7g, and the final 
station was secured at 1030 hours on March 15, 1g7g. The maximum gamma 
exposure rate detected was background at all locations. 

The initial reentry survey into the area began at 1107 hours and ended at 
130g hours on March 14, 1979. The maximum gamma exposure rate detected was 
area background at all locations. No alpha radiation was detected. 

Postshot drilling commenced at 1737 hours on March 1g, 1g7g, and· the hole 
cemented to surface at 1415 hours on April 12, 1g7g. The flange was attached 
and the thin skin poured at 1015 hours on April 17, 1g7g. The maximum gamma 
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exposure rate detected during drillback operations was 150 mR/hr during 
sample packaging. 

There were no internal or whole body external exposures ~hich exceeded the 
established control limits. 

3.8 PEPATO 

The Pepato Event was an underground nuclear experiment conducted by the 
Lawrence Livermore Laboratory at site U20ad at approximately 0700 hours on 
June 11, 1979. 

Nine (9) remote telemetry radiation monitoring stations provided event coverage 
in-the following locations: 

a. Surface Ground Zero (SGZ); and 

b. oo, 45°, goo, 135°, 180°, 225°, 270°, and 315° at a radius of 
304.8 meters from SGZ. 

Telemetry measurements began at 0701 hours on June 11, 1979, and ended at 
0801 hours on June 12, 1979. The maximum exposure rate detected was back
ground. 

The initial reentry survey into the area began at 0830 hours on June 11, 1979. 
The maximum gamma exposure rate detected was area background (0.05 mR/hr). 

Postshot drilling commenced at 0615 hours on June 16, 1979, and the abandon
ment valve was closed at 0100 hours on June 23, 1979. The maximum gamma 
exposure rate detected in potential work areas during postshot drilling 
operations was 16.0 mR/hr at 0200 hours on postshot hole #lD on June 22, 1979. 
This was due to contaminated sand being removed from a plugged tool string. 
No alpha radiation was detected. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases o~ explosive mixtures detected during the postshot 
drilling period. 

3.9 CHESS 

The Chess Event was an underground nuclear experiment conducted by the Los 
Alamos Scientific Laboratory at site U7at at approximately 0800 hours on 
June 20, 1979. 

Seventeen {17) remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ); 
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b. 0°, 45°, 90°, 135°, 180°, 225°, 270°, and 315° on the perimeter 
fence at 127.4 meters; and 

c. 22.5°, 67.5°, 112.5°, 157.5°, 202.5°, 247.5°, 292.5°, and 337.5° 
on the 299.9-meter arc from SGZ. 

Telemetry measurements began at 0800 hours on June 20, 1979, and the final 
station was secured at 0800 hours on June 21, 1979. The maximum gamma 
exposure rate detected was background at all stations. 

The initial reentry survey into the area began at 0822 hours and ended at 
0844 hours on June 20, 1979. The maximum gamma exposure rate detected was 
background at all locations. No alpha radiation was detected. 

Postshot drilling commenced at 2037 hours on June 25, 1979. The hole was 
cemented to surface at 1500 hours on July 31, 1979. The flange was attached 
and the thin skin applied at 1530 hours on July 31, 1979. The maximum whole 
body gamma exposure rate detected during drillback operations was 20 mR/hr 
inside the core shack during coring operation. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 

3.10 FAJY 

The Fajy Event was an underground nuclear experiment conducted by the Lawrence 
Livermore Laboratory at site U2fc at approximately 0744 hours on June 28, 1979. 

Twelve (12) remote telemetry radiation monitoring stations provided event 
coverage in the following locations£ 

a. Surface Ground Zero (SGZ); 

b. 15°, 60°, 105°, 150°, 240°, 285°, and 330° at a radius of 335.28 
meters from SGZ; 

c. 195° at a radius of 233.17 meters from SGZ; 

d. 295° and 300° at a radius of 228.60 meters from SGZ; and 

e. 303° ·at a radius of 304.80 meters from SGZ. 

Telemetry measurements began at 0745 hours on June 28, 1979, and ended at 
1108 hours on June 29, 1979. The maximum exposure rate detected was 
background. · 

The initial reentry survey into the area began at 0815 hours on June 28, 1979. 
The maximum gamma exposure rate detected was area background (0.05 mR/hr). 
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Postshot drilling commenced at 0020 hours on July 1, 1979, and the abandon
ment valve was closed at 2317 hours on July 6, 1979, The maximum ganma 
exposure rate detected in potential work areas during postshot drilling _ 
operations was 50 mR/hr at 1642 hours on postshot hole #lA on July 3, 1979. 
This was due to contaminated drill pipe being pulled from the hole in the 
cellar area. No alpha radiation was detected. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 

3.11 BURZET 

The Burzet Event was an underground nuclear experiment conducted by the 
Lawrence Livermore Laboratory at site U4ai at approximately 0807 hours on 
August 3, 1979. 

Twelve {12) remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ); 

b. 0°, 45°, 90°, 135°, 180°, 225°, and '270° at a radius of 304.8 meters 
from SGZ; 

c. 315° at a radius of 298.4 meters from SGZ; 

d. . 261° at a radius of 243.8 meters from SGZ; and 

e. 263° and 267° at a radius of 228.6 meters from SGZ. 

Telemetry measurements began at U809 hours on August 3, 1979, und ended at 
1501 hours on August 4, 1979. The maximum exposure rate detected was back
gr-ound. 

The initial reentry survey into the area began at 0904 hour·s on August 3, 197~); 
The maximum gamma exposure rate detected was area background (0.05 mR/hr). 

Postshot drilling commenced at 0645 hours on August 7, 1979, and gas sample 
tubing was cemented in place at 1138 hours on August 10, 1979. The maximum 
gamma exposure rate detected in potential work areas during postshot drilling 
operations was 3.0 mR/hr at 0650 hours on postshot hole #2a on August 9, 1979. 
This was due to the core sampling ~peration. No alpha radiation was detected: 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 
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3.12 OFFSHbRE 

The Offshore Event was an underground nuclear experiment conducted by the 
Los Alamos Scientific Laboratory at site U3ks at approximately 0800 hours on 
August 8, 1979. 

Seventeen (17) remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ); 

b. oo, 45°, 90°, 135°, 180°, 225°, 270•, and 315° on the perimeter 
fence at 109.7 meters; and 

c. 22.5°, 67.5°, 112.5°, 157.5°, 202.5°, 247.5°, 292.5°, and 337.5° on 
the 299.9-meter arc from SGZ. 

Telemetry measurements began at 0800 hours on August 8, 1979, and the final 
station was secured at 0820 hours on August 9, 1979. The maximum gamma 
exposure rate detected was background at all stations. 

The initial reentry survey into the area began at 0838 hours and ended at 
0850 hours on August 8, 1979. The maximum gamma exposure rate detected was 
background at all stations. No alpha radiation was detected. 

Postshot drilling commenced at 1350 hours on August 13, 1979. The hole was 
cemented to surface at 1700 hours on September 4, 1979. The flange was 
attached and the thin skin applied at 1200 hours on Se~tembcr 5, 1979. The 
maximum whole body gamma exposure rate detected during drillback operations 
was 390 mR/hr during sample packaging and shipment. 

There were no internal or whole bo~ external exposures whtch exceeded the 
established control limits. · 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling p~riod. 

3.13 NESSEL 

The Nessel Event was an underground nuclear experiment conducted by the 
Lawrence Livermore Laboratory at site U2ep at approximately 0808 hours on 
August 29, 1979. 

Fourteen (14) remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a~ Surface Ground Zero {SGZ); 

b. 0°, 90°, 135°, 180°, 225°, and 270° at 182.9 meters from SGZ; 

·c. 45° at 175.3 meters from SGZ; 

d. 332° at 274.3 meters from SGZ; and 
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e. 294°, 300°, and 308° at 213.4 meters from SGZ. 

Telemetry measurements began at 0808 hours on August 29, 1979, and ended at 
0908 hours on August 30, 1979. The maximum gamma exposure ra~e detected was 
1000 mR/hr at 1014 hours on August 29, 1979, at 45° on the 175.3-meter arc 
from SGZ. 

The initial reentry survey into the area began at 0900 hours on August 29, 
1979. The maximum gamma exposure rate detected was background at all stations. 

Postshot drilling commenced at 1713 hours on August 31, 1979, and the hole was 
cemented and capped at 2055 hours on September 3, 1979. The maximum gamma 
exposure rate detected in potential work areas during postshot drilling 
operations was 1.0 mR/hr at 1700 hours on postshot hole #lA on September 2, 
1979. This was due to coring debris on the platform. No alpha radiation was 
detected. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or ~xplosive mixtures detected during the postshot 
drilling period. 

3. 14. HEARTS 

The Hearts Event was an underground nuclear experiment conducted by the Los 
Alamos Scientific Laboratory at site U4n at approximately 0800 hours on 
September 6, 1979. · 

Seventeen (17) remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ); 

b. oo, 45°, 90°, 135°, 180°, 225°, 270°, and 315° on the perimeter 
fence at 243.8 meters; and 

c. 21°30', 67°30 1
, 112 6 30', 157°30', ~u~u~u•, 247~30', 292'30', dnd 

337°30' on the 399.9-meter arc from SGZ. 

Telemetry measurements began at 0800 hours on September 6, 1979, and the final 
station was secured at 0814 hours on September 7, 1979. The maximum gamma 
exposure rate detected was area background. 

The initial reentry survey into the area began at 0833 hours and ended at 
1040 hours on September 6, 1979. The maximum gamma exposure rate detected 
was area background (0.05 mR/hr) at all locations. No alpha radiation was 
detected. 

Postshot drilling began at 0136 hours on September 11, 1979. The hole was 
cemented to surface at 2123 hours on November 15, 1979. The flange was 
attached and the thin skin applied at 0900 hours on November 30, 1979. The 
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maximum whole body gamma exposure rate detected during drillback operations 
was 100 mR/hr from contaminated drill pipe at 0110 hours on September 14s 1979. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 

3.15 PERA 

The Pera Event was an underground nuclear experiment conducted by the Lawrence 
Livermore Laboratory _at site UlObd at approximately 1002 hours on September 8s 
1979. 

Nine (9) remote telemetry radiation monitoring stations provided event 
coverage in the following locations: 

a. Surface Ground Zero (SGZ); and 

b. 26.3°s 67.5°s 112.5°s 159.5°s 206.3°s 25l.3°s 293.3°s and 341.3° 
at a radius of 182.9 meters from SGZ. 

Telemetry measurements began at 1003 hours on September 8, 1979, and ended at 
1040 hours on September 9, 1979. The maximum exposure rate detected was 
background. 

The initial reentry survey into the area began at 1037 hours on September 8, 
1979. The maximum gamma exposure rate detected was area background (0.05 mR/hr). 

Posts hot dri 11 i ng commenced at 2349 hours on September 11 , 1979, and the 
abandonment valve was closed at 1330 hours on September 13, 1979. The maximum 
gamma exposure rate detected in potential work areas during postshot drilling 
operations was 400 mR/hr at 1750 hours on postshot hole #lA on September 12, 
1979. This was due to the core sampling operation. No alpha radiation was 
detected. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 

3.16 SHEEPSHEAD 

The Sheepshead Event was an underground nuclear experiment conducted by the 
Los Alamos Scientific Laboratory at site Ul9aa at approximately 0800 hours 
on September 26, 1979. 
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Thirteen (13) remote telemetry radiation monitoring stations provided event 
coverage in the following locations:. 

a. Surface Ground Zero (SGZ); and 

b. 0°, 30°, 60°, 90°, 120°, 150°, 180°, 210°, 240°, 270°, 300°, and 
330° on the perimeter fence at 243.8 meters. 

Telemetry measurements beg~n at 0800 hours on September 26, 1979, and the 
final station was secured at 0800 hours on September 27, 1979. The maximum 
gamma exposure rate detected was area background at all stations. 

The initial reentry survey into the area began at 0858 hours and ended at 
1349 hours on September 26, 1979. The maximum gamma exposure rate detected 
was area background (0.04 mR/hr) at all locations. No alpha radiation was. 
detected. 

Postshot drilling commenced at 1415 hours on October 1, 1979. The hole was 
cemented to surface at 1130 hours on November 15, 1979. The flange was 
attached and the thin skin applied at 1200 hours on November 15, 1979. The 
maximum whole body gamma exposure rate detected during drilling operations 
was 150 mR/hr during sample packaging at 1346 hours on October 5~ 1979. 

There were no internal or whole body external exposures which exceeded the 
established control limits. 

There were no toxic gases or explosive mixtures detected during the postshot 
drilling period. 
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APPENDIX A 

MAXIMUM TELEMETRY AND DRILLBACK READINGS 

Maximum Maximum 
Telemetry Drill back 
Reading Reading 

Event (xmR/hr} Location (xmR/hr} Location 

Emmenthal Area 150 Durin~ core sampling 
Background operation 

Quargel Area 8 Contaminated drill pipe 
Background and tool string on rig 

floor at PS #lAC 

Farm Area 150 During core sampling 
Background operation at PS #lD 

Baccarat Area 180 During core sampling 
Background operation 

Qui nell a Area 70 Inside the core shack during 
Background sampling operation 

Kloster Area 150 Due to a 3-minute effluent 
Backgtouncl release from the end of 

the open drill pipe 

Memory Area 
Background 

150 During sample packaging 

Pepato Area 16 From contaminated sand 
Background being removed from a 

plugged tool string 

Chess Area 20 Inside the core shack during 
Background coring operation 

Fajy Area 50 From contaminated drill pipe 
Background being pulled from the hole 

in the cellar area 

Burzet Area 3 During core sampling 
Background operation at PS #2a 

Offshore Area 300 During sample packaging and 
Background shipment 

Nessel 1000 At 45° on the 1 From coring debris on 
175.3-meter arc PS #1A platform 
from SGZ 
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APPENDIX A (Continued} 

Maximum Maximum 
Telemetry Drill back 
Reading Reading 

Event (xmR/hr) Location · (xmR/hr) Location 

Hearts Area 100 From contaminaterl rlrill 
Background pipe 

Per a Area 400 During core sampling 
Background operation at PS #lA 

Sheepshead Area 160 During samplP. packaging 
Background 
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· Instrument 

Eberline E-520 
(Geiger-Mueller) 
Ludlum 14C · 

Technical Associates 
Cutie Pie· 
(Ion Chamber) 

Eberline PIC-6A 
(Ion Chamber) 

Eberline PAC-4G 
(Gas Proportional) 
Linlog Scale 

Eberline PAC-ls 

APPENDIX B 

RADIATION, TOXIC GAS, AND EXPLOSIVE 
MIXTURE DETECTION INSTRUMENTS 

Meter Range and Scales 

0 to 200 mR/hr 
Five linear scales: 
0 to 0.2 mR/hr 
0 to 2 mR/hr 
0 to 20 mR/hr 
0 to 200 mR/hr 
0 to 2000 mR/hr (garmna only) 

0 to 50,000 mR/hr 
Three linear scales: 
0 to 500 mR/hr 
0 to 5000 mR/hr 
0 to 50,000 mR/hr 

1.0 mR/hr to 1000 R/hr 
Two logarithmic scales: 
1.0 to 1000 mR/hr 
1.0 to 1000 R/hr 

0 to 500,000 c/m/61 cm2 
Two linlog scales: 
0 to 5000 c/m/61 cm2 
5000 to 500,000.c/m/61 cm2 

0 to 1,000,000 c/m/59 cm2 
Four linear scales: 
0 to 1000 c/m/59 cm2 
0 to 10,000 c/m/59 cm2 
0 to 100,000 c/m/59 cm2 
0 to 1,000,000 c/m/59 cm2 
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Instrument 

Remote Area Monitoring 
Station (RAMS) 

Gamma Intensity Time 
Recorder (GITR) 

Draeger Multi-Gas 
Detector, Model 31 

M.S.A. Explosimeter 

J & W Combustible Gas 
and Oxygen Indicators 

T290 Tritium 
Monitoring Detector 

APPEND IX B lCont i nued) 

Description 

This unit utilizes a Neher-White ion chamber to 
detect gamma radiation. The instrument has two 
ranges, mR/hr and R/hr, with a maximum full 
scale reading capability to 1000 mR/hr and 
1000 R/hr over six logarithmic decades. 

This unit utilizes an Esterline-Angus recorder 
with Radector electronics and Neher-White ion 
chamber. 

This instrument utilizes a hand-operated bellow 
pump to pass air through glass tubes containing 
chemical indicators. The chemicals change color 
in the presence of toxic gases. 

This has a battery-operated detector calibrated · 
to give the concentration of flammable gases and 
vapors.· in the ambient atmosphere. The instrument 
has a meter scale which indicates from 0% to 100% 
of the lower explosive limit. 

This is a battery-operated instrument which 
detects and measures the concentrations of 
explosive gases and oxygen in the atmosphere. 
The instrument has a meter scale which indicates 
from 0% to 100% of the lower explosive limit. 

This.Bendix Corporation instrument is self
contained, battery-powered air monitoring device 
which measures radioactive gases. It is used for 
tritium monitoring at the NTS. Air is drawn 
through the instrument at l/4 cfm by an internal 
fan motora where ionization is detected and 
measured by an ionization chamber. Curr·ent from 
the ionization chamber is measured and displayed · 
on a microampere meter. The meter reading is 
converted to millicuries per cubic meter by 
referencing a conversion graph. 

The T290 has three ranges: 

Xl (1.0 millicuries/cubic meter) 
XlO (10 millicuries/cubic meter) 

XlOO (100 millicuries/cubic meter) 

Maximum range is 100 millicuries/cubic meter. 
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Instrument 

T446 Tritium 
Monitoring Detector 

Model RM-19 
Radiation Detector 

APPENDIX B (Continued) 

Description 

This Bendix Corporation instrument is a self
contained, battery-operated portable tritium 
monitor, equally sensitive to tritium in molecular 
(gas) or oxidized form. It can be used to measure 
other forms of radioactive gases and penetrating 
radiation. It has automatic range switching and 
reads directly in microcuries/cubic meter over 
seven decade ranges. The detection range is from 
5 JlCi/m3 to 10 Ci/m3. Air is drawn through the 
unit by a small pump and ionization is detected 
inside an ionization chamber, 

This Eberline instrument is a small versatile 
alarming rate meter with a single channel pulse 
height analyzer capability. It provides audible 
and visual alarm functions which are adjustable 
over the entire range of the instrument. The 
meter scale is from 0 to 0.2 mR/hr in conju~ction 
with a multiplier switch marked Xl, XlO, XlOO, 
and XlK (range is 0-200 mR/hr). The unit can 
operate with several different detectors and is 
primarily used during LLL postshot drilling on 
the ventline and mud-return lines. 
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APPENDIX C 

REYNOLDS ELECTRICAL & ENGINEERING CO., INC. 
ENVIRONMENTAL SCIENCES DEPARTMENT 

FIELD OPERATIONS SECTION 

LLL EVENTS 

Reynolds Electrical & Engineering Co., Inc., Environmental Sciences Department 
is responsible to the Test Group Director or· his representative for radiological 
safety within his area of control. 

An adequate number of monitors and equipment will be available to assure compli
ance with the DOE Test Controller•s Operations and Security Plan, and the Test 
Controller•s requirements. · 

Telemetry locations for this event are included herewith. These locations, plus 
the reentry survey routes, will be plotted on area maps which will be posted at 
CP-1 and the reentry Muster Station. 

The readout information for telemetry detectors will be logged at CP-2 and 
transmitted simultaneously to the DOE Operations Office at CP-1 and to the LLL 
CADAC Facility Telemetry, Room #105. 

All initial survey data will be reported to the reentry Muster Station. 

REECe Environmental Sciences personnel will be on duty at the DOE Operations 
Office, CP-1, to perform liaison functions. 

The Personnel Assignment List included herewith. indicates the functions of 
Environmental Sciences personnel supporting this event. 
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APPENDIX D 

REYNOLDS ELECTRICAL & ENGINEERING CO., INC . 
ENVIRONMENTAL SCIENCES DEPARTMENT 

FIELD OPERATIONS SECTION 

LASL EVENTS 

Reynolds Electrical & Engineering Co., Inc., Environmental Sciences Department 
is responsible to the Test Group Director or his representative, for radiological 
safety within his area of control, and as outlined in the LASL/SOP for this event. 

A Duty Officer•s station will be manned at the Test Controller•s barricade 6n 
11 D11 days no later than 0001 hours. This station will monitor Net 3 radio (station 
identification will be the radio call number of 'the assigned Duty Officer) and 
will be available at telephone number 2754 •. 

A sufficient number of·certified monitors and adequate equipment will be available 
to assure compliance with DOE Schedule of Events. 

Telemetry station locations for this event are included herewith .. These locations, 
plus the reentry survey routes, will be plotted on area maps which will be posted 

·at CP-1 and the reentry station. 

The readout .information for telemetry detectors will be transmitted simultaneously 
to, and logged 1n, the LASL Telemetry Room and the DOE Operations Office (both at 
CP-1). 

All initial survey data will be reported to the reentry muster station on Net 3 
radio. 

REECo/ESD personnel will be on duty at the DOE Operations Office and in the LASL 
Telemetry Room (CP-1) to perform liaison functions. 
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APPENDIX E 

REYNOLDS ELECTRICAL & ENGINEERING CO., INC. 
ENVIRONMENTAL SCIENCES DEPARTMENT . 

FIELD OPERATIONS SECTION 

RADIATION SAFETY SUPPORT PLAN 

DNA EVENTS 

Reynolds Electrical & Engineering Co., Inc., Environmental Sciences Department 
is responsible to the DNA Test Group Director or his representative for radio
l.ogical safety within the area of control. 

REECo/ESD is responsible for supplying supervision, personnel, services, and 
equipment as requested to assist the Test Group Director in exercising radiation 
safety controls. · 

Procedures for radiation area and contamination control will be 1n accordance 
with the requests of responsible DNA and Sandia Laboratories representatives. 
A sufficient quantity of radiation monitors and equipment will be available 
to assure compliance with the Department of Energy Schedule of Events. 

The Personnel Assignment Sheet (Attachment A) indicates the functions of 
Environmental Sciences Department personnel supporting this event. 

Telemetry·station (RAMS) locations for this event are listed on Attachment B. 
Telemetry readout data will be plotted simultaneously in the Sandia RAMS room 
and the Department of Energy Operations Center (both at Building CP-1). 

Initial survey data will be reported via Net 3 radio . 
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