
QUESTIONS FOR L T .  GENERAL JOHN L. PICKET?' 
DIRECTOR, DEFENSE NUCLEAR AGENCY ' 

FOLLOWING THE H E A R I N G  OF THE SENATE COMMITTEE' ON VETERANS' AFFAIRS 
ON I O N I Z I N G  R A D I A T I O N ,  DECEMBER 11, 1985 

question 1. During the U.S.  atomic weapons test program, who 
decided which servicemen would wear film badges? 

Answer 1. Commencing with Operation WIGWAM in 1955 no one was 
allowed on a test site without a film badge. From 1945-1955, 
the radiation safety section issued film badges, dosimeters, or 
radiation detection (radiac) equipment first to those personnel 
who might be working near high levels of radiation; second to 
people who might be working in areas of low-level radiation, 
and third, if there were any remaining badges or equipment, to 
those working in the support areas which were expected to be 
free of radioactivity. For Operation CROSSROADS, Operation 
plan 1-46 (with changes entered July 15, 1946) set the policy 
for the issuance of film badges. It stated that '?Personnel 
badges" (film) will be carried on the person of all monitors 
and their assistants. The plan further states "The monitors 
will provide personnel badges (film) to personnel entering 
hazardous areas ." 
Question la. How was such a decision made? 

Answer la. Since the policy stated in the CROSSROADS operation 
plan was to provide film badges to all personnel entering 
hazardous areas the only decisions were the identification of 
hazardous areas by the monitors and in cases where there were 
not enough film badges for everyone entering a hazardous area 
the selection of members of the group to be given film badges. 

Extensive measurements using a variety of radiation detection 
(radaic) instruments were taken to determine the level of 
radioactivity in the lagoon water, target ships, and support 
ships and to define hazardous areas. 

For cases where all of the members of a group were not issued 
film badges there is no documentation of the procedure followed 
in selecting which individuals in the group received film 
badges 

Question lb. If the film badges were not assigned by random 
sample, how can you be assured that those wearing the badges 
represent the entire personnel population? 

Answer lb. For the task force as a whole filn badges were not 
assigned randomly. They were assigned to the individuals 
entering hazardous areas. 

For groups entering hazardous areas when there were not enough 
f i l m  badges for everyone, there is no documentation of the 
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exact procedures used by the monitors to determine which 
individuals were given film badges. 

Statement 2. Following Shot Baker personnel decontaminated 
target ships. Your film showed that sea water was one of the 
liquids used in decontamination. You stated during the hearing 
that the water was contaminated. 

Question Za. 

Answer Za. The lagoon water in the target area was 
contaminated by Shot Baker but lagoon water was not used for 
the decontamination of vessels until radioactivity levels in 
the uater being used had decreased to less than 0.100 rea/day. 
The Director of Ship Material Technical Report states that "It 
was therefore necessary to wait until the water surrounding the 
target vessels was radiologically clear before proceeding with 
washing .I' 

The USS HUGHES was towed away from the target area and 
according to the Director of Ship Material Technical Report 
"beached in radiologically clear water" before i t  was first 
washed down with salt water. 

CROSSROADS documents state the initial washing of the target 
vessels reduced the radioactivity of these vessels by about 50 
per cent. 

Question 2b. How and how long does it take for the water to no 
longer be contaminated? 

Answer Zb. The decrease in the level of contamination of the 
lagoon water was due to the decay of the radioactive isotopes 
and the natural flushing of the lagoon. 

Immedia*tely after Shot Baker the radioactivity of the lagoon 
water in the central part of the target area was greater than 1 
rem/day. Outside this central area was an area where the level 
of radioactivity was less than 1 rem/day but more than 0.100 
rem/day. A large portion of the lagoon was not contaminated 
directly by Shot Baker. By July 28, 1946 no area of the lagoon 
had a radioactivity level greater than 1 rem/day and by July 
30, 1946 no area had a radioactivity level greater than 0.100 
rem/day. On August 15, 1946 a message from the Chief of the 
Radiological Safety Section reported "lagoon water average (is) 
0.02 to 0.03 R/per day." 

Question 2 c .  Certain participants at Operation Crossroads have 
stated that they bathed in contaminated water, drank 
contaminated uater, and cooked with contaminated water. How do 
you respond to this allegation? 

Answer Zc. When water is distilled the contaminants are 
removed from it. Each ship had its own evaporators for 

What was the level of radiation in the water? 



distilling water and the task force also had a ship, the USS 
WILDCAT, whose sole function was to distill and store'water. 
The distilled water was used for cooking and drinking. 

For bathing, personnel were instructed to take only freshwater 
showers instead of the normal practice of showering first in 
salt water and then rinsing in fresh water. However, if 
someone did follow the noraal showering procedure and showered 
using contaminated salt water, the fresh water rinse would 
remove the contamination. 

Statement 3. There seeems to be lack of agreement concerning 
the amount of external beta radiation received by Operations 
Crossroads participants. 

Question 3a. How and to what degree does beta radiation enter 
the body? 

Answer 3a. Beta radiation was created by the decay of various 
isotopes contained in the contamination produced by Shot Baker. 
External beta radiation is produced by contamination that is 
outside of the body. Since the contamination is external, the 
beta radiation can only enter the body by penetrating the skin. 
The ability of the beta radiation to penetrate the skin 
depends on the energy of the beta radiation. About 99% of the 
beta radiation produced by the contamination from Shot Baker 
did not have enough energy to penetrate through the skin. A 
small amount of the beta radiation that was created by the 
contamination had enough energy to penetrate up to one half 
inch of tissue. 

Question 3b. Where is it stored? 

Answer 3b. Since external beta radiation is produced by 
contamination outside of the body, the only place to store the 
Contamination is on the skin. 

Question 3c. Are "beta burns" always associated with high 
levels of exposure to this type of radiation? 

Answer 3c. "Beta burnst9 are always associated with high levels 
of external beta exposure. Even for exposure to high energy 
beta radiation that can penetrate through the skin "beta burns" 
would occur at exposure levels well below those needed to 
produce a biological problem in tissue under the sk in .  

Question 3d. Could one mistake "beta burns" for heat rash? 

Answer 3d. According to experts who have treated people for 
"beta burns", one could not possibly mistake "beta burns" for 
heat rash. A "beta burn" is similar to second or third degree 
burn which causes blistering and cracking of the skin. 
Recovery from these burns othen takes several weeks. Scars and 
discoloring normally occur after the burn has healed. Heat 



rash, in contrast, is caused by sweat bein trapped belou the 
skin. 
which tend to itch. They subside within a short time. Heat 
rash does not cause the skin to crack, or blister and does not 
leave scars. 

Question 3e. 
exposure ? 

&suer 5e. There are no known long term effects from external 
beta radiation exposures. In theory, extremely high beta 
radiation doses which cause "beta burns" could cause skin 
cancer; but this has never been observed in humans. This 
theory is based on the observation that second and third degree 
burns which leave a scar tend to be the sites of skin cancer 
problems at a later date. However, the Marshall Island people 
who had "beta burns" as a result of Test BRAVO in 1954 have not 
had any incidence of skin cancer. These are the people with 
the highest beta dose received as result of nuclear testing. 

Statement 4. GAO has recommended you improve your measurement 
of beta radiation. In a June 8, 1965 Atomic Energy Commission 
document from a Radiation Safety Monitor, it says: 

This is evident by small, red raise 8 bumps on the skin 

What are the long-term health effects of beta 

"contamination of hands and face with beta emitters of 
intensities greater than tolerance is exceedingly 
common... It is almost impossible to enforce the wearing 
of gloves continuously on badly contaminated ships...!! 

Question 4. Is there an inconsistency between this statement 
and your position on the adequacy of beta dose estimates? 

Answer 4. The excerpted quote is from an August 7, 1946 
memorandum (declassified on June 8, 1965 by the AEC) from the 
Radidogical Safety Advisor, Dr. warren, to the Commander of 
Joint Task Force One, Vice Admiral Blandy. The document 
concerns the occupancy of target vessels as influenced by 
intensities of radiaton of various types on target vessels. 
The full quote reads: 

'*Contamination of hands and faces with beta emitters of 
intensities greater than tolerance (O.SR/day) is 
exceedingly common. It is not infreauent to find 
personnei with amounts on the bare hands bordering on 
erythema dose levels (if not removed within 24 hours). It 
is almost impossible to enforce the wearinn of gloves - 
continiously- on badly, contaminated ships.. .If (emphasis 
added 1. 

Dr. Warren states that the contamination levels bordered on 
erythema dose levels if the contamination was left on the skin 
24 hours. Washing the skin as required when boarding parties 
returned to their support ship removed the contamination so 
that a 24 hour exposure was not incurred. 



Statement 5. You have said you will give the VAlyour new 
internal radiation report. 

Question Sa. How should the VA use the report? 

Answer Sa. The VA should use the report only as a reference. 
The CROSSROADS internal dose report looked only at the worst 
cases for internal exposure during Operation CROSSROADS.  It did 
not attempt to assess each individualls dose. Rather, it 
simply said that all internal doses were less than those worst 
cases. 

Public Law 98-542 enacted after the report was issued required 
an assessment of the internal dose situation for each claimant. 
In DNA's letter to Senator Alan K. Simpson in March 1984, DNA 
indicated that it would accomplish this task in two ways. 

First, we uould identify all the military units and their 
personnel who had an internal dose of less than D.1SO rem to 
the bone. The 0.150 rem criteria was selected because i t  is 1% 
of the National Council f o r  Radiation Protection and 
Measurement (NCRP) kuidelines for annual occupational exposure 
to an internal organ. If there is any indication that an 
individual or military unit could possibly exceed the 0.150 reo 
screen, a detailed reconstruction for the unit or the 
individual would be conducted to provide 50 year committed 
doses for all relevant internal organs. 

Question 5b.  Will the VA have to recalculate dose estimates 
based upon information provided in the report? 

Answer 5b. The VA does not calculate dose estimates. DoD is 
calculating internal dose estimates based upon the prescription 
given in Sa. above €or all current and previous VA claimants 
wit$ radiogenic illnesses. We are transmitting the specific 
dose inforoation to the VA and the clainant. All of the 
Nuclear Test Personnel Review (NTPR) publications, such as the 
CROSSROADS internal dose report, are provided to the VA only as 
references to explain our efforts and uethodologies. 

Question 5c. If so, does the VA have the expertise to do so? 

Answer 5c. As stated above, the VA does not calculate doses. 
The DoD determines the radiation exposure for each claimant and 
transmits this information to the VA and the claimant. 

Question 5d. What specific efforts will you take to assist the 
VA in interpreting the report? 

Answer !id. Both the VA and claimant are provided with a point 
of contact i f  they have any questions about how the dose was 
determined. If our reponse draws upon one of the published 
dose reconstructions, such as the CROSSROADS internal dose 
report, we indicate this in our letter. All of these 
publications are provided to the VA as reference material. 



They are also available for review or purchase by any claimant. 
DOD'S NTPR officials also regularly meet with repfesentatives 
of the VA's Office of Coapensation, Board of Veteran Appeals, 
and Nuclear Medicine Service. These seetings and exchanges are 
designed to improve the adjudication process. 

Statesent 6. You state that personnel decontamination 
procedures were adequate and appropriately followed. 
however, seen DoD photographs and film of men cleaning and 
monitoring ships after a nuclear test with no protective 
clothing. 

Question 6. Khat do the photographs indicate? How can you 
state that adequate precautions were taken? 

Answer 6. The photographs and the film show men working on 
vessels but the dates that both the photographs and the film 
were taken are not known accurately and the identifications of 
the vessels shown are not pasitive. Therefore, the level of 
contanination on the vasels at the time when the photographs 
and film were taken cannot be determined. 

These pictures, even if taken on contaminated vessels, are not 
relevant to the issue of whether personnel decontamination 
procedures were adequate. Personnel decontamination involves 
the physical removal of radioactive contamination from the 
body. This was accomplished during Operation Crossroads by 
changing clothes and showering. 

Statement 7. You have stated that even if the Defense 
Department implemented all of GAO's recommendations, exposure 
estimates would only increase 10% for CROSSROADS participants. 
However, you stated that wearing contaminated clothing for a 
day could have resulted in a radiation exposure dose which is 
18YOf the total dose estimate. 

Response to statement 7. The statement that wearing 
contaminated clothing for a day could have resulted in a 
radiation exposure dose which is 182 of the total dose estimate 
was made by GAO. 

Question 7a. Did you include in Your overall estimate an 
estimate for contaminated clothing? 

Answer 7a. The estimate for contaminated clothing was included 
in the overall estimate. 

Question 7b. And if not, wouldn't there be an inconsistency 
between the 18% estimated increses? 

Answer 7b. There is no inconsistency in the estimates. We 
cannot address the GAO derived value of 182 of the total dose 
estimate since no explanation of how it was derived is 
contained in the GAO report, but a brief explanation of how we 
calculated our estimate of 10% is given below. 

Me have, 



The total dose at Operation CROSSROADS was 16,380 man-, 

If 2000 men each wore clothing contaminated enough t o  give 
a dose of 0.01 rem per day for ten days, their total exposux 
would be: 2000 men x 10 days x 0.01 r e d d a y  - 200 man-rem 
The total dose of 16,380 man-rem would increase to 16,580, an 
increase of slightly more than 11. Similiar calculations were 
performed for other suggestions made in the GAO report and the 
total increase in man-rems was 1231 man-rem or 7.51 of the 
total. This 7.51 was rounded up to 101. 

Statement/Question 8. GAO has questioned your reconstructed dose 
In light of this, why wouldn't you make every effort to improve 
these re-estimated doses? 

Answer 8. We believe that the dose reconstructions are adequate 
that the conclusions of the GAO report are flawed and not support 
by the data. 

Question Sa. Would there be any positive benefits to doing so? 

Answer 8a. No. 

Question 8b. For example, would there be a benefit to eliminati- 
the rerainink doubts on the part of the veteran as to accuracy o 
film badge and dose reconstruction estimates and extent of radia 
exposure ? 

Answer 8b. There would be a positive benefit in eliminating the 
veterans' doubts concerning dose estimates. 

Question 9. What information do you have about the health stat1 
the CROSSROADS veterans? Are these veterans ill, and if so, frc 
what illnessess do they suffer? 

Answer 9. No comprehensive scientific study has been conducted 
the health status of CROSSROADS veterans. There are only two 
indicators of their health status. One is through information 
received via the DNA toll-free nunber. The other is by the num 
and type of Veterans Administration claims. 

Since 1978, DNA has maintained a toll-free telephone service ( 8  
336-3068) to encourage veterans of the atmospheric nuclear test 
call DNA. This number has been distributed via the Home Town F 
Service to every media source in America, has been broadcast or 
major television shows such as rr60 minutesr1 and has been distri 
to special military organizations such as ship reunion committq 

AS of December 30, 1985 exactly 9.200 CROSSRAODS participants 
called DNA and reported their status, or reported the death of 
CROSSROADS veteran. The statistics for this group are present 
below: 

.. 



HEALTH STATUS AS REPORTED c 

BY CROSSROADS PERSONNEL 

Per sonne 1 
Reporting Cancer 
Deceased 
Deceased and had Cancer 

NUMBER PERCENT 
9.200 
1,086 11.8% 

407 4.4%- 
261 2.8% 

The figures above should not be regarded as a scientific study, 
since all illnesses are unconfirmed, and information about deceased 
veterans is largely obtained from their relatives. 

As a basis for comparison, 36% of all Americans will eventually get 
cancer (excluding epidermoid skin cancer). and over 20% of all - _ _  
Americans who die, die from cancer (Sourc;: CANCER STATISTICS 1985, 
American Cancer Society). 

AS of December 11, 1985,' 548 (1.3%) of the 42,000 CROSSROADS 
personnel have filed claims with the Veterans Administration (vA).  
Based on information supplied by the VA to DoD, 443 of these cases 
have a clear indication of illness. Of the 443, cases 273 (62;) 
involve non-radiogenic illnesses. only 170 ( 0 . 4 % )  of 42,000 
CROSSROADS veterans have filed a claim for a radiogenic illness. Of 
the 170 cases, the following radiogenic illnesses were diagnosed: 

Type of Radiogenic 
Illnesses 

Skin Cancer 

Lung Cancer 

Leukemia 

Colon Cancer 

Bladder Cancer 

Esophageal Cancer 

Kidney Cancer 

Multiple Myeloma 

Bone Cancer 

Stomach Cancer 

Pancreatic Cancer 

Thyroid Cancer 

CROSSROADS VA CASES 

Number of 
Radionenic Cases 

4s 

45 

17 

1s 

10 

10 

8 

6 

4 

4 

4 

2 

%of Total 
Radionenic Cases 

26. 5% 

26.51 

10.01 

8.8% 

5.9% 

5.9% 

4.7% 

3.5% 

2.4% 

2.45 

2.4% 

1.18 



Liver Cancer 0 0,OI 
Salivary Gland Cancer 0 0.0: 

Breast Cancer 0 0.0: 

~ l l  of these percentages are essentially the same as for the other 
atmospheric nuclear test series, and the general population. 

Question 9a. 
technology to examine Operation CROSSROADS participants to measure 
the level of radiation currently in their bodies? 

Answer 9a. The Defense Nuclear Agency and the National Institute of 
Health have sponsored research to develop urinalysis techniques 
which could be used to infer internal radiation exposures. This 
process, mentioned by Dr. Robert Conard in the December 11, 1985 
hearings, is being tested currently and could be employed to help 
define the level of internal radiation. As of yet, however, this 
process has not been employed on CROSSROADS veterans. 
other biomedical measuring method been used on CROSSROADS veterans, 
although some veterans of other tests series have undergone bioassay 
studies. 

Question 9b. With respect to the question of accurate internal 
radiation dose estimates, why doesnlt DNA use a whole body counter 
to measure internal radiation on CROSSROADS veterans? 

Answer 9b. If the contaminants possibly inhaled or ingested by 
CROSSROADS participants can be detected by these methods, we will 
work with the Veterans Administration to set up a program to make 
these measurements. The Congress recognized the potential 
usefulness of these methods in Public Law 98-542 which directed the 
National Institute of Health to report on the most useful methods 
and their application, and enter into an interagency agreement with 
the Veterans Administration on the possible use of these devices. 
We recommend waiting for the NIH preliminary response, due in May, 
before proceeding with such a program. 

Question 9c. I have stated that I believe it is vital to locate and 
determine the health status of participants of this test, How will 
DNA assist in this project? 

Ansuer 9c. The Department of Defense's Nuclear Test Personnel 
Review (NTPR) has identified virtually all of the CROSSROADS 
participants. The Navy NTPR team has consolidated its data base on 
the 37,500 Navy and Marine Corps CROSSROADS veterans. This data 
base includes such relevant information as name, rank, 
identification numbers, unit, dose, place and date of birth, medical 
record information, and current address (if known). The Army NTPR 
data base for the 4,500 CROSSROADS Army and Air Force veterans is 
not yet complete due to problems resulting from the fire in the St. 
Louis National Personnel Records Center in 1973. However, the Army 
has the records vhich identify these 4500 men. They expect to 
complete their work by September 1987. 

What attempt has been made to use existing medical 

Nor has any 



The Department of Defense has employed several methods to locate 
CROSSROADS veterans. As stated before, we issued press releases to 
every aedia source in America to solicit calls on our toll-free 
telephone service. We provide information on the telephone service 
to any news source we are aware of who is interested in this issue. 
We also provide this information to interested veterans 
organizations. 
have sought out known CROSSROADS veterans. For example, we have 
checked other sources of infornation such as rosters of retired 
military prsonnel, phone directories and the records of the Veterans 
Aministration. 

One source of information remains closed to us. This is the records 
of the Internal Revenue Service ( I R S ) .  Access to these records is 
limited to a few specified exemptions. The most appropriate 
exemption is through an agreement with the National Health Institute 
of Occupational Safety and Health (NIOSH), uhich authorizes IRS 
records to help locate personnel for certain medical follow-up 
studies. If the Veterans Administration pursues a medical follow-up 
study of CROSSROADS veterans, .perhaps they can negotiate with NIOSH 
and IRS to obtain these records. 
agreement with the Social Security Administration (SSA). NIOSH/IRS 
requires a social security number, and in 1946 very few servicemen 
had a social number to enter into their records. 
collected by NTPR, perhaps VA could negotiate an agreement with SSA 
to identify current social security numbers. 

Statement 10. It is difficult for the Congress to assess the 
technical aspects of the concerns raised by GAO snd the 
counterpoints made by DNA. 

Question 10. What, in your opinion, would be the course of action 
you would recommend to the Congress in order to be able to 
accurately evaluate the information provided by both GAO and DNA? 

A n s w e ~ ~ ~ l O a .  Congress should have the GAO report reviewed by 
technically qualified personnel. 

Question lob. Would you have any reservations if the Office of 
Technology Assessment reviewed the GAO and DNA infornation. 

Answer lob. We welcome an objective evaluation conducted by 
qualified personnel. 

In addition to the toll-free telephone service, we 

This would also require an 

Using the data 


