
SUMMARY OF HEALTH PHYSICS ACTIVITIES DURING TANK FARM 
OPERATIONS, 12-30 JULY 1963, PROJECT CRESTED ICE

339080

1. BACKGROUND INFORMATION,
The need for Health Physics surveillance during Project Crested 
Ice resulted from the fact that the crash of the 8-52 into North 
Star Bay, Thule, Greenland, in January 1968, and resultant detona
tion of the conventional high explosive in the nuclear weapons aboard, 
caused the nuclear material (Plutonium) to be converted into very 
small particles which contaminated a large area of ice and snow 
in the immediate area of the crash. Much of the solid debris, 
aircraft parts, etc., also became highly contaminated. This 
snow, ice, and debris was also suspected as being contaminated with 
tritium. Very early radiation monitoring at the crash site with 
instruments designed to detect beta and gamma radiations from fission 
products revealed that no nuclear yield had occurred as a result of 
the accident. Therefore the radiological hazard at the crash site 
was narrowed down to that of plutonium and tritium. Contaminated 
snow, ice, and debris was removed from the crash site and placed 
in 25,000 gallon POL tanks in the tank farm at Thule A3. Contamina
ted aircraft parts were taken to the OL-5 igloo area in various 
size POL tanks, R-L360 engine containers, and 55-gallon drums. 
Movement of this contaminated material resulted In the need for 
Health Physics controls to be placed on all activities in the tanx 
farm and OL-5 igloo area.
2. RADIATION MONITORING TEAM.
The period 12-30 July i960 covers the entire first phase of the 
tank farm pumping operation and preparation of the debris containers 
in the 0L-5 igloo area for shipment. This period begins with the 
arrival of the SAAKA task group and continuing until the conclusion 
of the pumping of liquid from the. 25,000 gallon POL tanks into the 
converted R-4360 engine containers. During this period, the 
Project Crested Ice Radiation Monitoring Team consisted of the 
following personnel:

Date of 
Arrival 

9 July 68
Permanent 

Duty Station 
Wiesbaden, Germany

11 June 68
12 July 68 
27 July 68
11 June 63
12 July 68

Otis AFB 
Ellsworth AFB 
Ri chard s-Gebaur 
Tyndall AFB 
Kelly AFB '

(Permanent Party - loaned to 
Crested Ice by Base Transpor
tation )

12 July 68 Kelly AFB
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PRIVACY ACT MATERIAL REMOVED



3. TANK FARM SURVEILLANCE.
In general, any vehicular movement within the tank farm resulted 
in the need for an entry-exit control point to be established with 
at least one radiation monitor at this control point to monitor 
vehicles before they left the tank farm. Special care was taken 
to monitor the wheels of these vehicles to prevent the spread of 
any contamination onto the Base proper. Any contamination found 
on vehicles was removed using Stoddard Solvent (PS-661) with 
cotton rags which were disposed of as contaminated waste. The 
access road to the tank farm has been closed to through-traffic 
since the beginning of the pumping operation. A Wanagan was » 
placed just opposite the tank farm entrance. It has been used to 
house extra protective clothing and other Health Physics equipment, 
a place for tank farm workers to obtain coffee, and it acts as a 
guard station for Base Security Police personnel, who have maintained 
a 24-hour.per day security watch over the tank farm since the 
beginning of its existence. These security guards allow entrance 
to the tank farm only to those persons whose names are on an access 
list furnished them by the Base Commander. The early movement of 
snow and debris from the crash site to the tank farm for loading 
into 2$,000 gallon POL tanks apparently produced very little 
ground contamination in the tank farm. ”Hot Spots” (contamination) 
found by radiation monitors were easily removed by scooping up 
about two inches of soil and placing it in one of the debris tanks.
An early attempt was made to determine the behavior of the contamina
tion contained in the POL tanks when the snow melted. It was 
thought that a large percentage of the contamination would settle 
to the bottom of the tanks, leaving the water relatively uncontamina
ted, while there would be a contaminated layer of JP-4 and very 
light carbonaceous debris floating on top of the water. This hypo
thesis has proven to be very close to the actual situation. At 
least, it has become apparently true during the pumping operations, 
since no radioactivity has been detected in the few areas where 
some water has been spilled from the discharge end of the pump, 
while the suction end showed highly contaminated pieces of solid 
debris, picked up mainly from the bottom of the tanks.

4. LIQUID TRANSFER OPERATIONe
Basically, the tank farm pumping operation consisted of trained 
personnel of the SAAMA task group, using two F-6 Refuelers, pumping 
the liquid from the 25,000 gallon POL tanks directly into R-4360 
engine containers, modified especially for the purpose of trans
porting the contaminated liquid. The pumping operation ceased when 
all of the. available R-4360 containers were filled. Pumping is due 
to begin again in late August, depending upon the date of arrival and 
modification of more R-4360 engine containers. Health Physics 
requirements during this operation consisted of at least 3 radiation 
monitors on duty in the tank farm at all times when pumping crews 
were working. The breakdown is as follows:
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(l) Two radiation monitors, dressed in full protective gear and 
possessing PA.C-1S Alpha survey meters, each one stationed with one 
of the pumping crews to assure the observance of safety precautions, 
the wearing of proper protective clothing, and to immediately moni
tor any spoils which might occur; and (2) one radiation monitor, 
with protective gear available if necessary, stationed at the 
Hot Line (entry-exit control point) to monitor personnel and vehicles 
leaving the tank farm. A rope fence around the tank farm indicates 
the restricted area. During the pumping operations, the principle 
method of radiological exposure control and contamination control 
was the use of a detailed pumping procedure designed to limit the 
amount of spillage to a minimum, and the use of waterproof protective 
clothing. Each member of the two 3-man pumping crews and two radiation 
monitors wore two-piece plastic suits over cotton coveralls. They 
also wore heavy rubber toxicological gloves, or surgical gloves 
under leather shells, rubber booties (shoe covers), a clear plastic 
face shield, and a hood covering the head. It was found that the 
use of surgical masks prevented the fogging up of the plastic face 
shield. The cold temperatures, approximately 1+0° - U5°F, caused 
the plastic suits to become somewhat brittle and begin to tear 
easily.' Rubber anti-exposure flying suits, obtained from the 
Thule AB Personal Equipment Branch, afforded maximum protection and 
were perfect for use during the pumping operation. Respiratory 
protection for personnel working in the tank farm was shown to be 
unnecessary by the negative results found in air sampling for air
borne contamination with Staplex Air Samplers, and breathing zone 
air sampling with the T-446 Tritium Monitor, These air sampling 
operations are discussed in paragraph 7 of this report. The overall 
Health Physics plan for the tank farm operation is contained in 
Attachment 1, rrADC Health Physics Plan,,' and Attachment 2, MEmer- 
gency Operations in Case of Spillage or Leakage,”

5, OL-5 IGLOO AREA SURVEILLANCE. •
Two igloos in the OL-5 area contain various size POL tanks, R-4360 
engine containers, and 55-gallon drums, all containing contaminated 
pieces of aircraft gathered at the crash site. Activities at these 
two igloos consisted of a packaging crew from the SAAMA task group 
moving R-4360 containers out of the igloos in order to have access 
to all of the 55-gallon drums, each of which they sealed in water
proof paper, placed on pallets, four drums per pallet, and banded 
the drums and pallets together for shipment. Health Physics sur
veillance consisted of one Radiation Monitoring Team member to 
check the tanks and drums for contamination on their outer surfaces 
with a PAC-1S Alpha survey meter, prior to their being moved. The 
absence of contamination made it unnecessary to wear special protec
tive clothing, other than gloves, when handling the containers. The 
Radiation Monitor remained on duty at the igloo area during all 
operations involving movement of containers. One incident^occurred 
in which a small puncture hole was found in one of the R-4360 con
tainers. It was discovered when water leaked from the hole as the 
tank was being moved. The water was monitored with the FIDLER



probe and no contamination was found. The hole was sealed with 
epoxy sealant. The packaging operation in the OL-5 area has been 
completed and all the containers there are ready for shipment,

6, RADIATION SURVEY INSTRUMENTS.
The following is a discussion of the radiation survey meters used 
during Project Crested Ice and experience gained in their use 
during the period covered by this report, A complete list of 
Radiation Monitoring Team instruments is included in Attachment 3»

a, FIDLER: The FIDLER is a new low energy ”X” and gamma
ray detector developed at Lawrence Radiation Laboratory, California, 
for plutonium surveys. Two of these instruments are on loan to the 
Air Force from Lawrence Radiation Lab. FIDLER No. 1 contains a 
l/3 inch thick sodium-iodide crystal, 6 3/S inches in diameter.
FIDLER No. 2 contains a l/l6 inch thick sodium-iodide crystal,
63/S inches in diameter. Each FIDLER probe contains a photo
multiplier tube whose signal is fed into an Eberline PRM-5 
rate meter which has a headphone jack. The FIDLER may be adjusted 
to detect the 17 Kev X-ray from plutonium-239 or the 60 Kev gamma 
ray and 1? Kev X-ray from Americium-241 (a decay product of Plu
tonium-241) . By exposing the detector to an Americium-241 source, 
the 17 and 60 Kev energy peaks are found by adjusting the high 
voltage control on the PRM-5 and observing the two points of maximum 
scale deflection on the rate meter. External battery packs were 
connected to the PRM-5s to allow the Radiation Monitor to carry the 
batteries in his pocket, keeping them warm while monitoring, thus 
preventing instrument failure due to freezing temperatures. The 
ability to detect and measure plutonium contamination by means of 
gamma detection rather than the slow, tedious process of Alpha 
monitoring, has made the FIDLER an invaluable piece of equipment 
for Project Crested Ice. No problems with the FIDLER instruments 
were experienced during the period covered by this report.

b, SPA-3: The SPA-3 is a scintillation probe assembly connected 
to an Eberline PRM-5 rate meter. The SPA-3 scintillation crystal 
and probe assembly is similar to that of the FIDLER, the major 
difference being the much smaller scintillation crystal contained
in the SPA-3. The SPA-3 is designed to detect the 1S5 Kev gamma 
ray from Uranium-235» This instrument is quite rugged and presented 
no problems during the period covered by this report,

c, PAC-1S: The PAC-1S is a scintillation Alpha survey meter 
made by Eberline Instrument Company, It is a standard Air Force 
instrument which, under the proper conditions, makes possible an 
accurate determination of plutonium surface contamination levels.
Some of the problems experienced with the PAC-1S during this report
ing period are as follows:



(1) Apparent sensitivity of internal components to cold temperatures ($0° - 4-0°F) . Instrument failure occurred after about 
15 minutes of use. After storage of the instrument in a warm room 
for an hour, the instrument became operational again,

(2) Pinhole size punctures in probe face causing light 
leaks, thus producing erratic readings,

(3) Monitoring wheels in front wheel-wells of certain 
trucks produced erratic readings which apparently were an effect 
caused by the generator or some other component in the truckTs 
engine. By monitoring with the engine turned off, this problem 
was eliminat ed.

(A) Monitoring of personnel, clothing, and other objects 
containing static electricity caused erratic readings.

?. AIR AND WATER SAMPLING.

a, A Staplex Air Sampler was used to sample the air downwind 
of the tank farm. The sampler was set up near the Wanagan, across 
the road from the entrance to the tank farm, during a time of 
heavy vehicular traffic and pumping inside the tank farm, Whatman 
No, 41 filter paper was used with the Staplex to collect airborne 
particles. The filter paper was monitored with a PAG-1S survey 
meter. A background air sample was collected outside Bldg. 773 
for comparison to the tank farm sample. This background sample is 
necessary since radon-thoron daughter products from the decay of 
naturally occurring radioactive materials in the earth are detected 
in air samples immediately following collection of the sample. The 
net activity detected on the tank farm air sample was zero, showing 
that a health hazard from airborne plutonium did not exist in the 
tank farm area,

b» Two each T-446 Tritium Monitors developed by the Sandia 
Corporation, on loan to the Directorate of Nuclear Safety (AFINS), 
Kirtland AFB, from the DASA Net Team, Sandia Base, N. M,, were 
used to sample the atmosphere inside the 25,000 gallon POL tanks 
and the breathing zones of members of the pumping crews on the 
suction end and discharge end of the pumping operation. An evacua
ted bottle type sampler had been used in June 196S to grab an air 
sample from inside one of the 25,000 gallon POL tanks for tritium 
analysis by the USAF Radiological Health Laboratory. A log of 
tritium air sampling results is on file in the Health Physics 
Office, Decontamination Control Center, Bldg 773, Thule Air Base.



c. One-half gallon water samples were taken from the discharge 
end of the F-6 pumper during the pumping from five different 25?000 
gallon POL tanks. Aliquots of these water samples were analyzed 
for tritium, using the T-446 tritium monitor and associated water 
analysis kit. The remainder of the water samples were shipped to 
the USAF Radiological Health Laboratory for both tritium and 
plutonium analyses. A water sampling log is on file in the Health 
Physics Office, Decontamination Control Center, Bldg 773, Thule Air 
Base.

S. URINE SAMPLING.

a. A program has been in existence since the beginning of 
Project Crested Ice which calls for all participants in the project 
to submit at least one 24-hour urine sample to the USAF Radiological 
Health Laboratory within 15 days following return to their permanent 
duty stations. See Attachment 4»

b. 20cc urine samples for tritium analysis were collected from 
all members of the pumping crews, and others who could possibly
have been exposed to tritium, following each day’s pumping operation. 
These samples were shipped to the USAF Radiological Health Laboratory 
for analysis. Small aliquots of two of the urine samples were 
analyzed at. Thule AB, using the T-446 tritium monitor and associated 
urinalysis kit. A log of tritium urine samples collected is on 
file in the Health Physics Office, Decontamination Control Center,
Bldg 773, Thule Air Base. .

9. MONITORING OF CONTAMINATED WASTE CONTAINERS.
As a matter of record, and to insure the radiological cleanliness 
of all containers to be shipped from Thule AB, swipe samples, using 
Whatman No. 1 filter papers (4-25 cm diameter), were taken of the 
outer surfaces of all containers in the OL-5 igloo area and all 
filled R-4360 containers in the tank farm. No contamination has 
been found on these containers using PAC-1S survey meters to monitor 
the container surfaces. Contamination was found on the surfaces of 
a few of the 25,000 gallon POL tanks in the tank farm by PAC-1S 
monitoring following the pumping operation. The majority of this 
contamination was on top of the tanks near the open ports through which 
the liquid was pumped. All contamination found has been removed 
from the tanks using Stoddard Solvent (PS-661), A swipe sample 
log is on file in the Health Physics Office, Decontamination Control 
Center, Bldg 773, Thule Air Base.

10, DECONTAMINATION CONTROL CENTER.
Building 773, Thule AB, is being utilized by Project Crested Ice as 
the Decontamination Control Center. It contains 21 small office-size
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rooms, used for the Health Physicist's office, administrative office, 
instrument workshop, and storage rooms 'for Radiation Monitoring 
Team equipment. A large room in one end of the building, containing 
lavatory and shower facilities, has been roped-off for use as a 
personnel decontamination area. This building is used for Radiation 
Monitoring Team activities only.

WILLIAM E. MOYER, 
Health Physicist

Captain, USAF, BSC 4 Atch
1. ADC Health Physics Plan
2. SAAMA Task Group SOP-1, 
Emergency Operations in Case 
of Spillage or Leakage.
3. Health Physics Instruments
4. ADCSG Itr, Medical Sur
veillance - Broken Arrow Opera
tions (Undated).
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ADC HEALTH PHYSICS PLAN

General Considerationst

Because of the many uncertainties involved and the impractical 
aspects of preparing a detailed health physics plan at a 
site far removed from Xhule AB, the following guides are 
provided for use, modification, or consideration by the 
Director of Base Medical Services*

1* All tank farm operations are to be conducted up-wind 
to minimise inhalation exposure hazards from tritium,

2. Inspection and probe operations over the open tanks 
must be held to an absolute minimum as tritium in form of 
gas or water vapor will be venting,

3. Rubber boots or other seamless footwear, coveralls,
and gloves should be worn by all personnel within the restricted 
area.

4. Restricted radioactive area will be set up by health 
physicist with only one guarded point of entry and exit.

5. Personnel monitoring and decontamination point will 
be set up through which all personnel will clear before 
returning to the base proper. Adequate supplies of extra 
clothing should be on hand to replace any contaminated 
beyond 450 cpm using PAC-l-S.

6. At each transfer point, plastic sheeting will be 
placed on the ground and covered with blotting paper. This 
will serve to allow early detection of leaks and facilitate 
clean-up,

7. Urine Sampling.

a. For each day a given individual enters the 
restricted area, a 20 ml sample of urine should be collected. 
This may be done in quarters. Sample containers will be 
provided by preventive medicine personnel and after collection 
the sample will be sent to USAF Rad Health Lab, Wright- 
Patterson AFB, Ohio 45431. Each sample must be accompanied 
by name of donor, rank, social security number, permanent



base of assignment' and date collected. Urine samples for 
plutonium analyses will be conducted upon completion of the 
operation and return of troops to home base.

8. Emergencies:

a* Wounds, contaminated by water and/or debris from 
the tanks, must be considered cause for permanent removal of 
the individual from the operation. If this type accident 
occurs, the patient should be admitted to the medical 
facility, given proper surgical treatment which should include 
irrigation of the wound with copious amounts of saline and 
wide debridement. A 24-hour urine sample collection should 
begin immediately and continue until results of first sample 
have been obtained from the USAF Rad Health Lab.

b. Clothing, if it becomes wet as a result of 
spillage from tank contents, must be immediately changed for 
dry, and the individual monitored before and after a complete 
shower.

■ c. Uncontaminated wounds should be given prompt
medical treatment and judgment as to whether the individual 
can return to the Crested Ice Operation will be made by 
the Director of Ease Medical Services.
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SAAMA TASK GROUP
STANDARD OPERATIRG PROCEDURES THULE AB, GREENLAND
SOP-1 15 July 1968

Task Group

EMERGENCY OPERATIONS IN CASE OF SPILLAGE OR LEAKAGE
»

This Directive Establishes Responsibilities and Procedures for Emergency 
Operations in Case of Spillage or Leakage for Individuals on Health Physics 
and Pump/Transfer Crew,

1, In case of, a significant spill or uncontrollable leaks during the 
Pumping operations in the tank farm the following controls will be immedi
ately effective,

a. The involved operations,' ate,, transfer pumping, loading R-4360
containers, etc,, will cease immediately, .

b. Personnel in the immediate area will assemble together in an area 
at least 50 feet Unwind from the spill or uncontrolled leak. They will not 
leave this area until released by a member of the Radiological Monitoring 
Team,

c. The assigned Health Physicist will be notified immediately by 
Crested Ice Communication NET (CB-3) and or telephone extention 2194/2379*

2, The assigned Health Physicist and members of the Radiological Monitoring 
Team will perform the following functions.

a. Personnel

(1) The personnel will be monitored with a PAC-1S to include shoes, 
hands, sleeves and pants cuffs. Any obvious areas that have been exposed to 
the liquid will be checked first.

(2) Decontamination of personnel and their clothing will be sccoa^ 
plished at building 773f Decontamination Control.

(3) If at all possible, contamination will be reduced to below 450 
cpm as read on a PAC-1S. Fixed contamination above 45C cpm on any article 
will be grounds forv disposal as radioactive waste.

b. Spill area

(1) The spill or leak area and associated equipment will be monitored 
with PAC-1S and FIDLER Probe instruments. Equipment will be decontaminated 
to below 45C cpm as read on a PAC-1S. The soil around the spill area will be 
monitored with FIDLER Probe set at 17 KEV. Any area reading above 450 (above 
gackground)cpra will be removed to a debris 'tank. Removal of contamination will 
be supervised' by the Radiological Monitoring Team.

t-iTch 4 2
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SOP-1

(2) Plastic ground covers and absorbent material in tbe spill or 
leak arse will be dsiposed of as radioactive wastes

VWm E. C ARK IN ^
Lt Colonel, USAF 
Crested lea Project Officer

OPR: Project Officer 
DISTRIBUTIONi Each Individual
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HEALTH PHYSICS INSTRUMENTS 
PROJECT CRESTED ICE

NAME AFSN
TYPE

DETECTOR
RADIATIONS
DETECTED

NUMBER 
ON HAND

PAG-IS Scintillation Alpha 29

PAC-1SA Scintillation Alpha 6

FIDLER On loan from 
Lawrence Radia
tion Laboratory

Scintillation Low-Energy
gamma

2

SPA-3 On loan from 
Lawrence Radia
tion Laboratory

Scintillation Low-Energy
gamma

5

AN/PDR-27 Geiger-Mueller Beta, Gamma 2

T-290A (unknown) Ionization
Chamber

Tritium, Beta 1



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AEROSPACE DEFENSE COMMAND 

tNT AIR FORCE BASE, COLORADO 80912

REPLY TO 
ATTN OF: ADCSG

suRjtcT: Medical Surveillance - Broken Arrow Operations

TO.

.1. During your participation in operation "Crested Ice" at 
Thule AB, on-site medical officials instituted health physics 
procedures and conducted certain tests to protect you from 
an overexposure to radioactive materials.

2. Section H of Change 1 to AFR 160-37, dated 22 December 
1967, requires that at least one 24-hour urine sample be 
submitted to the USAF Radiological Health Laboratory (SGHW), 
Wright-Patterson AFB, Ohio 45433, by all participants in 
Broken Arrow Operations. This procedure is an integral part 
of the overall health protection program instituted by 
on-site medical officials. The sample is to be collected 
after your return to permanent duty station and routine 
duties. This phase of the health protection program is 
conducted apart from on-site operations to obtain the best 
possible results.

3. Within 15 duty days after your return to permanent duty 
station the local Federal Medical Facility will be sent a 
container and instructions for your use in collecting and 
submitting a 24-hour urine specimen. Results of the analysis 
will be sent to the medical facility having custody of your 
records.

4. Please contact the USAF Radiological Health Laboratory
by telephone (513-257-6672, Commercial; 787-6672, Autovon) if 
you have not received the sample container within 4 weeks 
after return to home station.

DISTRIBUTION:
1 cy Individual 
1 cy WPAFB (Rad Lab) 
1 cy Indiv Orgn

FOR THE COMMANDER

LOUIS C. KOSSUTH, Colonel, USAF, MC 
Command Surgeon

Oftl'/
Hq ADC FMd Fr-wlng Mon* 
Inf An, Coloredo



.+

1st Ind to Hq ADC (ADCSG) Ltr,, 28 May 68, Medical Surveillance 
Broken Arrow Operations

DAF, HQ ADC (ADCSG)

?Q: ADC (ADCSG)

Receipt acknowledged.
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