
LETTERS 

Three Mile Island 

Eliot Marshall (News and Comment, 
20 Apr., p. 281) perpetuates misinforma- 
tion about the health effects of the radia- 
tion released from the Three Mile Island 
nuclear plant when he states that "the 
radioactive isotopes of these gases 
[krypton and xenon] have brief half- 
lives, so that they decay within days," 
This is true for xenon, but not for kryp- 
ton. One of the major products of nuclear 
fission is the radioactive isotope kryp- 
ton-85, which has a half-life of 10.76 years. 
Thus, krypton-85 can affect not only the 
local and downwind population over a 
period of time depending on how fast it is 
dispersed in the atmosphere, but also, 
because the isotope can accumulate in 

UI??U  the atmosphere, the general population 
is exposed to higher levels of radiation. 
The effects of krypton-85, which is es- homogenate sentially a pure /3-emitter, are primarily 
limited to the skin and superficial tissues. 
However, when the isotope is inhaled, 
the lungs and blood-forming system be- 

seconds! come the critical organs. The release of krypton-85 from the 
For homogenization, disper- Three Mile Island plant can be added to 
sion, defibration and emul- the already significant quantities being 

sification, nothing works like released by nuclear fuel reprocessing 
a Brinkmann Homogenizer. plants. It has been postulated that the 

"High Frequency Principle", continued release of this isotope could 
the Homogenizer combines ultra- lead to inadvertent weather modification 

sonic energy with mechanical as well as other environmental effects 
ction to break down (I). Thus, the people of Harrisburg and 

virtually any type of tissue... the rest of us may be in for more than 
small organs, soft bones, muscle, originally anticipated. 

cartilage, even an entire mouse. GARY C. THOM 
Because of its unique shear- Department of Chemistry, 

ing effect, the Brinkmann Homogenizer American University, 
outperforms any blender, mixer or similar Washington, D.C. 20016 

instrument, and requires only 30-60 
seconds to do what other instruments do in References 

15 minutes or more. This rapid action is an 1. w. L. Boeck, Science 193, 195 (1976). 

important advantage when working with heat- 
sensitive biological materials. In the first News and Comment report 

The Brinkmann Homogenizer system (13 Apr., p. 152) on the Three Mile Island 
offers a wide selection of models, generators incident, misstatements regarding the 
and speeds to provide ideal conditions for foreseeability of the hydrogen bubble that 
homogenization as dictated by type of material, appeared elsewhere are repeated. The 
experimental conditions and desired end result. problem of hydrogen accumulation in- 
For an informative brochure, write: Brinkmann side the containment structure was fore- 
Instruments, Cantiague Road, Westbury, N.Y. 
11590. In Canada: Brinkmann Instruments seen and considered to be a potential 
(Canada), Ltd. problem by the Advtsory Committee on 

Reactor Safeguards (ACRS) in 1969 (1): 

D rinkm onn The applicant has discussed . . . the ques- 
tion of post-accident production of hydrogen in the containment atmosphere due to radioly- 
sis and metal-water reactions. The Committee Hom ogenizer believes that further consideration should be 
given to providing means for coping with ad- 

ditional hydrogen which might be generated 
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by Zircaloy-water reactions in a postulated body exceeds that of a person's chest. If .  g a 

loss-of-coolant accident.... This matter one assumes that gonadal shielding is 
should be resolved between the applicant and provided in the case of the chest x-ray,  g 
the ABC Regulatory Staff. the comparison is perhaps even more in- 

In 1971, the ACRS said: appropriate. 

The Committee has commented in previous H. W. IBSER 
reports on the development of systems to Department of Physics 
control the build-up of hydrogen in the con- California State University, 
tainment that might follow.., a loss-of-cool- Sacramento 95819 
ant accident. . . . The Committee believes 
that purging capability should be retained, but I was very pleased with Science's coy- 
that the primary protection in this regard 
should utilize a method of hydrogen control erage of the Three Mile Island reactor in- 
other than purging. The applicant should sub- cident. I believe the real quality of any Let us 
mit... a proposed design for hydrogen con- publication can be best judged by how send you the 
trol, including provisions for inerting. . .. The well it covers a spot news item. Science procedure we have 
Committee wishes to be kept informed of the responded quickly and effectively to developed for determining 
resolution of this matter. 

Three Mile Island. proteolytic enzyme activity using a 
As the above demonstrates, the possi- C. REID MANEss modification of the procedure of Anson 

hydrogen accumulation inside Research Triangle Institute, (ef. Anson, ML., J. Gen. Physiol. 22, bility of 79 (1938)). 
the containment was anticipated. The Post Office Box 12194, 
moral is clear-the licensing process Research Triangle Park, Methemoglobin, methylated, 
should be changed to give the ACRS North Carolina 27709 [methyl-1 C] - 5-3OpCiImg 
some direct control over the outcome. Aqueous solution in siliconized vial, 

DANIEL A. BRONsTEIN dry ice. 
Department of Resource Development, NEC-728 lztCi 51iCi 
Michigan State University, "Strategy" 
East Lansing 48824 

30 
References Gideon Louw (Letters, 9 Mar., p. 955) 

1. Advisory Committee on Reactor Safeguards, laments the widespread biological use of 20 
"Report on Calvert Cliff nuclear power plant, the word "strategy" because of the im- 
units I and 2," in Safety Evaluation by the Divi- hat of rational choice where none 10 
sion of Reactor Licensing U.S. Atomic Energy pcton 
Commission (Docket Nos. 50-31713i8, Atomic exists. Perhaps the term is "semantically 10 20 30 40 
Energy Commission, Washington, D.C., 9 April incorrect," but it is a necessary evil; Pepsin (og) 
l%9), appendix B. 

2. ,"Report on Enrico Fermi atomic power there is no simpler way to label possible 
plant, unit No. 2." in Safety Evaluation By The 
Division of Reactor Licensing U.S. Atomic evolutionary designs. Unconventional '6 
Energy Commission (Docket No. 50-341, Atom- uses of the language may be necessary to E 
ic Energy Commission, Washington, D.C., 17 Q 
May 1971), appendix B. accommodate new or unwieldy ideas; 3 

consider the physicists' "flavor," the 0 

Bronstein's point is that the officials- feeding "preference" of a predator (that f 2 

forewarned about the dangers of a hy- may exert no active choice at all), and 
drogen buildup in the containment-also natural "selection" (what is doing the 
should have been aware of the dangers of selecting?). It is easier to talk about se -_ 20 40 60 80 100 - 

a hydrogen buildup in the reactor core. lection than about differential perpetu-  Protease (og) 
Alas, they were not, according to Harold ation; as long as these minor bendings of 
Denton. When Denton arrived on the conventional usage are introduced con- 
scene, he said the unexpected danger servatively and explained to the uniniti- 
was not the risk of an explosion, but the ated, they are acceptable and even desir- 0.8 
possibility that the bubble might expand able. 0.6 

and incapacitate the coolant pumps. One I suggest that we select a strategy to 
hardly imagines he dissembled in this pass over these semantic dilemmas and 04 
matter, for it is at least as damning to concentrate instead on the many more 0.2 

confess ignorance as negligence.-E.M. insidious and easily corrected abuses of 
25 50 75 100 125 the language, including incorrect or Trypsin (no) 

Marshall's generally informative ar- hackneyed words and phrases like "pre- 
tide on the Three Mile Island incident date," "utilize," "interface" (as a 
needs a correction. The rem is a unit of verb), "it is the case that," "due to the 
biological damage per gram of exposed fact that," and so forth. 
tissue; thus the implication that a chest PAUL MURTAUGH QJ New England Nuclear 
x-ray of 25 millirems is equivalent to the Department of Zoology, 549 Albany Street, Boston, Mass. 02118 

Call toll-tree: 800-225-1572 
(presumably whole-body) exposure re- University of Washington, (in Massachusetts and international: 
ceived in 25 hours by a person who, Seattle 98195 617-482-9595) 
standing in a radiation field, receives 1 _________________- -____________________ NEN chemicals GmbH: 0-6072 Oreleich, W. Germany, Osimleratrasse 23, Posttach 401240, 
millirem per hour, is misleading. The dis- Erratum: The second author of the report "tin- Telephone: (06103185034, Telex: 4-17993 NEN 0 

crepancy amounts to something like the munocompetence in the lowest Metazoan phylum: NEN canada Ltd., 2453 46th Avenue, Transplantation immunity in sponges" (27 Apr., . Lachine, Oue. h6T3C9, 
factor by which the mass of a person's 420) was Ian S. Johnston, not Johnson. Telephone: 514-636-4971, Telex: 05-821606 

25 MAY 1979 Circle No.119 on Readers' Service Card 

by Zircaloy-water reactions in a postulated body exceeds that of a person's chest. If .  g a 

loss-of-coolant accident.... This matter one assumes that gonadal shielding is 
should be resolved between the applicant and provided in the case of the chest x-ray,  g 
the ABC Regulatory Staff. the comparison is perhaps even more in- 

In 1971, the ACRS said: appropriate. 

The Committee has commented in previous H. W. IBSER 
reports on the development of systems to Department of Physics 
control the build-up of hydrogen in the con- California State University, 
tainment that might follow.., a loss-of-cool- Sacramento 95819 
ant accident. . . . The Committee believes 
that purging capability should be retained, but I was very pleased with Science's coy- 
that the primary protection in this regard 
should utilize a method of hydrogen control erage of the Three Mile Island reactor in- 
other than purging. The applicant should sub- cident. I believe the real quality of any Let us 
mit... a proposed design for hydrogen con- publication can be best judged by how send you the 
trol, including provisions for inerting. . .. The well it covers a spot news item. Science procedure we have 
Committee wishes to be kept informed of the responded quickly and effectively to developed for determining 
resolution of this matter. 

Three Mile Island. proteolytic enzyme activity using a 
As the above demonstrates, the possi- C. REID MANEss modification of the procedure of Anson 

hydrogen accumulation inside Research Triangle Institute, (ef. Anson, ML., J. Gen. Physiol. 22, bility of 79 (1938)). 
the containment was anticipated. The Post Office Box 12194, 
moral is clear-the licensing process Research Triangle Park, Methemoglobin, methylated, 
should be changed to give the ACRS North Carolina 27709 [methyl-1 C] - 5-3OpCiImg 
some direct control over the outcome. Aqueous solution in siliconized vial, 

DANIEL A. BRONsTEIN dry ice. 
Department of Resource Development, NEC-728 lztCi 51iCi 
Michigan State University, "Strategy" 
East Lansing 48824 

30 
References Gideon Louw (Letters, 9 Mar., p. 955) 

1. Advisory Committee on Reactor Safeguards, laments the widespread biological use of 20 
"Report on Calvert Cliff nuclear power plant, the word "strategy" because of the im- 
units I and 2," in Safety Evaluation by the Divi- hat of rational choice where none 10 
sion of Reactor Licensing U.S. Atomic Energy pcton 
Commission (Docket Nos. 50-31713i8, Atomic exists. Perhaps the term is "semantically 10 20 30 40 
Energy Commission, Washington, D.C., 9 April incorrect," but it is a necessary evil; Pepsin (og) 
l%9), appendix B. 

2. ,"Report on Enrico Fermi atomic power there is no simpler way to label possible 
plant, unit No. 2." in Safety Evaluation By The 
Division of Reactor Licensing U.S. Atomic evolutionary designs. Unconventional '6 
Energy Commission (Docket No. 50-341, Atom- uses of the language may be necessary to E 
ic Energy Commission, Washington, D.C., 17 Q 
May 1971), appendix B. accommodate new or unwieldy ideas; 3 

consider the physicists' "flavor," the 0 

Bronstein's point is that the officials- feeding "preference" of a predator (that f 2 

forewarned about the dangers of a hy- may exert no active choice at all), and 
drogen buildup in the containment-also natural "selection" (what is doing the 
should have been aware of the dangers of selecting?). It is easier to talk about se -_ 20 40 60 80 100 - 

a hydrogen buildup in the reactor core. lection than about differential perpetu-  Protease (og) 
Alas, they were not, according to Harold ation; as long as these minor bendings of 
Denton. When Denton arrived on the conventional usage are introduced con- 
scene, he said the unexpected danger servatively and explained to the uniniti- 
was not the risk of an explosion, but the ated, they are acceptable and even desir- 0.8 
possibility that the bubble might expand able. 0.6 

and incapacitate the coolant pumps. One I suggest that we select a strategy to 
hardly imagines he dissembled in this pass over these semantic dilemmas and 04 
matter, for it is at least as damning to concentrate instead on the many more 0.2 

confess ignorance as negligence.-E.M. insidious and easily corrected abuses of 
25 50 75 100 125 the language, including incorrect or Trypsin (no) 

Marshall's generally informative ar- hackneyed words and phrases like "pre- 
tide on the Three Mile Island incident date," "utilize," "interface" (as a 
needs a correction. The rem is a unit of verb), "it is the case that," "due to the 
biological damage per gram of exposed fact that," and so forth. 
tissue; thus the implication that a chest PAUL MURTAUGH QJ New England Nuclear 
x-ray of 25 millirems is equivalent to the Department of Zoology, 549 Albany Street, Boston, Mass. 02118 

Call toll-tree: 800-225-1572 
(presumably whole-body) exposure re- University of Washington, (in Massachusetts and international: 
ceived in 25 hours by a person who, Seattle 98195 617-482-9595) 
standing in a radiation field, receives 1 _________________- -____________________ NEN chemicals GmbH: 0-6072 Oreleich, W. Germany, Osimleratrasse 23, Posttach 401240, 
millirem per hour, is misleading. The dis- Erratum: The second author of the report "tin- Telephone: (06103185034, Telex: 4-17993 NEN 0 

crepancy amounts to something like the munocompetence in the lowest Metazoan phylum: NEN canada Ltd., 2453 46th Avenue, Transplantation immunity in sponges" (27 Apr., . Lachine, Oue. h6T3C9, 
factor by which the mass of a person's 420) was Ian S. Johnston, not Johnson. Telephone: 514-636-4971, Telex: 05-821606 

25 MAY 1979 Circle No.119 on Readers' Service Card 

by Zircaloy-water reactions in a postulated body exceeds that of a person's chest. If .  g a 

loss-of-coolant accident.... This matter one assumes that gonadal shielding is 
should be resolved between the applicant and provided in the case of the chest x-ray,  g 
the ABC Regulatory Staff. the comparison is perhaps even more in- 

In 1971, the ACRS said: appropriate. 

The Committee has commented in previous H. W. IBSER 
reports on the development of systems to Department of Physics 
control the build-up of hydrogen in the con- California State University, 
tainment that might follow.., a loss-of-cool- Sacramento 95819 
ant accident. . . . The Committee believes 
that purging capability should be retained, but I was very pleased with Science's coy- 
that the primary protection in this regard 
should utilize a method of hydrogen control erage of the Three Mile Island reactor in- 
other than purging. The applicant should sub- cident. I believe the real quality of any Let us 
mit... a proposed design for hydrogen con- publication can be best judged by how send you the 
trol, including provisions for inerting. . .. The well it covers a spot news item. Science procedure we have 
Committee wishes to be kept informed of the responded quickly and effectively to developed for determining 
resolution of this matter. 

Three Mile Island. proteolytic enzyme activity using a 
As the above demonstrates, the possi- C. REID MANEss modification of the procedure of Anson 

hydrogen accumulation inside Research Triangle Institute, (ef. Anson, ML., J. Gen. Physiol. 22, bility of 79 (1938)). 
the containment was anticipated. The Post Office Box 12194, 
moral is clear-the licensing process Research Triangle Park, Methemoglobin, methylated, 
should be changed to give the ACRS North Carolina 27709 [methyl-1 C] - 5-3OpCiImg 
some direct control over the outcome. Aqueous solution in siliconized vial, 

DANIEL A. BRONsTEIN dry ice. 
Department of Resource Development, NEC-728 lztCi 51iCi 
Michigan State University, "Strategy" 
East Lansing 48824 

30 
References Gideon Louw (Letters, 9 Mar., p. 955) 

1. Advisory Committee on Reactor Safeguards, laments the widespread biological use of 20 
"Report on Calvert Cliff nuclear power plant, the word "strategy" because of the im- 
units I and 2," in Safety Evaluation by the Divi- hat of rational choice where none 10 
sion of Reactor Licensing U.S. Atomic Energy pcton 
Commission (Docket Nos. 50-31713i8, Atomic exists. Perhaps the term is "semantically 10 20 30 40 
Energy Commission, Washington, D.C., 9 April incorrect," but it is a necessary evil; Pepsin (og) 
l%9), appendix B. 

2. ,"Report on Enrico Fermi atomic power there is no simpler way to label possible 
plant, unit No. 2." in Safety Evaluation By The 
Division of Reactor Licensing U.S. Atomic evolutionary designs. Unconventional '6 
Energy Commission (Docket No. 50-341, Atom- uses of the language may be necessary to E 
ic Energy Commission, Washington, D.C., 17 Q 
May 1971), appendix B. accommodate new or unwieldy ideas; 3 

consider the physicists' "flavor," the 0 

Bronstein's point is that the officials- feeding "preference" of a predator (that f 2 

forewarned about the dangers of a hy- may exert no active choice at all), and 
drogen buildup in the containment-also natural "selection" (what is doing the 
should have been aware of the dangers of selecting?). It is easier to talk about se -_ 20 40 60 80 100 - 

a hydrogen buildup in the reactor core. lection than about differential perpetu-  Protease (og) 
Alas, they were not, according to Harold ation; as long as these minor bendings of 
Denton. When Denton arrived on the conventional usage are introduced con- 
scene, he said the unexpected danger servatively and explained to the uniniti- 
was not the risk of an explosion, but the ated, they are acceptable and even desir- 0.8 
possibility that the bubble might expand able. 0.6 

and incapacitate the coolant pumps. One I suggest that we select a strategy to 
hardly imagines he dissembled in this pass over these semantic dilemmas and 04 
matter, for it is at least as damning to concentrate instead on the many more 0.2 

confess ignorance as negligence.-E.M. insidious and easily corrected abuses of 
25 50 75 100 125 the language, including incorrect or Trypsin (no) 

Marshall's generally informative ar- hackneyed words and phrases like "pre- 
tide on the Three Mile Island incident date," "utilize," "interface" (as a 
needs a correction. The rem is a unit of verb), "it is the case that," "due to the 
biological damage per gram of exposed fact that," and so forth. 
tissue; thus the implication that a chest PAUL MURTAUGH QJ New England Nuclear 
x-ray of 25 millirems is equivalent to the Department of Zoology, 549 Albany Street, Boston, Mass. 02118 

Call toll-tree: 800-225-1572 
(presumably whole-body) exposure re- University of Washington, (in Massachusetts and international: 
ceived in 25 hours by a person who, Seattle 98195 617-482-9595) 
standing in a radiation field, receives 1 _________________- -____________________ NEN chemicals GmbH: 0-6072 Oreleich, W. Germany, Osimleratrasse 23, Posttach 401240, 
millirem per hour, is misleading. The dis- Erratum: The second author of the report "tin- Telephone: (06103185034, Telex: 4-17993 NEN 0 

crepancy amounts to something like the munocompetence in the lowest Metazoan phylum: NEN canada Ltd., 2453 46th Avenue, Transplantation immunity in sponges" (27 Apr., . Lachine, Oue. h6T3C9, 
factor by which the mass of a person's 420) was Ian S. Johnston, not Johnson. Telephone: 514-636-4971, Telex: 05-821606 

25 MAY 1979 Circle No.119 on Readers' Service Card 

by Zircaloy-water reactions in a postulated body exceeds that of a person's chest. If .  g a 

loss-of-coolant accident.... This matter one assumes that gonadal shielding is 
should be resolved between the applicant and provided in the case of the chest x-ray,  g 
the ABC Regulatory Staff. the comparison is perhaps even more in- 

In 1971, the ACRS said: appropriate. 

The Committee has commented in previous H. W. IBSER 
reports on the development of systems to Department of Physics 
control the build-up of hydrogen in the con- California State University, 
tainment that might follow.., a loss-of-cool- Sacramento 95819 
ant accident. . . . The Committee believes 
that purging capability should be retained, but I was very pleased with Science's coy- 
that the primary protection in this regard 
should utilize a method of hydrogen control erage of the Three Mile Island reactor in- 
other than purging. The applicant should sub- cident. I believe the real quality of any Let us 
mit... a proposed design for hydrogen con- publication can be best judged by how send you the 
trol, including provisions for inerting. . .. The well it covers a spot news item. Science procedure we have 
Committee wishes to be kept informed of the responded quickly and effectively to developed for determining 
resolution of this matter. 

Three Mile Island. proteolytic enzyme activity using a 
As the above demonstrates, the possi- C. REID MANEss modification of the procedure of Anson 

hydrogen accumulation inside Research Triangle Institute, (ef. Anson, ML., J. Gen. Physiol. 22, bility of 79 (1938)). 
the containment was anticipated. The Post Office Box 12194, 
moral is clear-the licensing process Research Triangle Park, Methemoglobin, methylated, 
should be changed to give the ACRS North Carolina 27709 [methyl-1 C] - 5-3OpCiImg 
some direct control over the outcome. Aqueous solution in siliconized vial, 

DANIEL A. BRONsTEIN dry ice. 
Department of Resource Development, NEC-728 lztCi 51iCi 
Michigan State University, "Strategy" 
East Lansing 48824 

30 
References Gideon Louw (Letters, 9 Mar., p. 955) 

1. Advisory Committee on Reactor Safeguards, laments the widespread biological use of 20 
"Report on Calvert Cliff nuclear power plant, the word "strategy" because of the im- 
units I and 2," in Safety Evaluation by the Divi- hat of rational choice where none 10 
sion of Reactor Licensing U.S. Atomic Energy pcton 
Commission (Docket Nos. 50-31713i8, Atomic exists. Perhaps the term is "semantically 10 20 30 40 
Energy Commission, Washington, D.C., 9 April incorrect," but it is a necessary evil; Pepsin (og) 
l%9), appendix B. 

2. ,"Report on Enrico Fermi atomic power there is no simpler way to label possible 
plant, unit No. 2." in Safety Evaluation By The 
Division of Reactor Licensing U.S. Atomic evolutionary designs. Unconventional '6 
Energy Commission (Docket No. 50-341, Atom- uses of the language may be necessary to E 
ic Energy Commission, Washington, D.C., 17 Q 
May 1971), appendix B. accommodate new or unwieldy ideas; 3 

consider the physicists' "flavor," the 0 

Bronstein's point is that the officials- feeding "preference" of a predator (that f 2 

forewarned about the dangers of a hy- may exert no active choice at all), and 
drogen buildup in the containment-also natural "selection" (what is doing the 
should have been aware of the dangers of selecting?). It is easier to talk about se -_ 20 40 60 80 100 - 

a hydrogen buildup in the reactor core. lection than about differential perpetu-  Protease (og) 
Alas, they were not, according to Harold ation; as long as these minor bendings of 
Denton. When Denton arrived on the conventional usage are introduced con- 
scene, he said the unexpected danger servatively and explained to the uniniti- 
was not the risk of an explosion, but the ated, they are acceptable and even desir- 0.8 
possibility that the bubble might expand able. 0.6 

and incapacitate the coolant pumps. One I suggest that we select a strategy to 
hardly imagines he dissembled in this pass over these semantic dilemmas and 04 
matter, for it is at least as damning to concentrate instead on the many more 0.2 

confess ignorance as negligence.-E.M. insidious and easily corrected abuses of 
25 50 75 100 125 the language, including incorrect or Trypsin (no) 

Marshall's generally informative ar- hackneyed words and phrases like "pre- 
tide on the Three Mile Island incident date," "utilize," "interface" (as a 
needs a correction. The rem is a unit of verb), "it is the case that," "due to the 
biological damage per gram of exposed fact that," and so forth. 
tissue; thus the implication that a chest PAUL MURTAUGH QJ New England Nuclear 
x-ray of 25 millirems is equivalent to the Department of Zoology, 549 Albany Street, Boston, Mass. 02118 

Call toll-tree: 800-225-1572 
(presumably whole-body) exposure re- University of Washington, (in Massachusetts and international: 
ceived in 25 hours by a person who, Seattle 98195 617-482-9595) 
standing in a radiation field, receives 1 _________________- -____________________ NEN chemicals GmbH: 0-6072 Oreleich, W. Germany, Osimleratrasse 23, Posttach 401240, 
millirem per hour, is misleading. The dis- Erratum: The second author of the report "tin- Telephone: (06103185034, Telex: 4-17993 NEN 0 

crepancy amounts to something like the munocompetence in the lowest Metazoan phylum: NEN canada Ltd., 2453 46th Avenue, Transplantation immunity in sponges" (27 Apr., . Lachine, Oue. h6T3C9, 
factor by which the mass of a person's 420) was Ian S. Johnston, not Johnson. Telephone: 514-636-4971, Telex: 05-821606 

25 MAY 1979 Circle No.119 on Readers' Service Card 


