
Dear FOIA Requester: 

The FOIA Improvement Act of 2016, which was enacted on June 30, 2016, made several 
changes to the Freedom of Information Act {FOIA). Federal agencies must revise their FOIA 
regulations to reflect those changes by December 27, 2016. In addition to revising our 
regulations, we intend to update the Form 464, which we use to respond to FOIA requests. 

In the interim, please see the comment box in Part l.C of the attached Form 464. The comment 
box includes information related to the recent changes to FOIA that is applicable to your FOIA 
request, including an updated time period for filing an administrative appeal with the NRC. 

Sincerely yours, 

S~13~/SI 

Stephanie Blaney 
FOIA Officer (Acting) 



NRC FORM 464 Part I 
(12-2015) 

REQUESTER; 

jMichael Ravnitzky 

U.S. NUCLEAR REGULATORY COMMISSION 

RESPONSE TO FREEDOM OF 
INFORMATION ACT (FOIA) REQUEST 

DESCRIPTION OF REQUESTED RECORDS: 

FOIA 

I 2016-0379 

RESPONSE 
TYPE D 

RESPONSE NUMBER 

11 I 

INTERIM I .t I FINAL 

DATE: 

11 1012012016 

The following SECY Papers; 75-194A, 75-205, 75-3838, 75-535A, 75-690A, 76-008, 76-020, 76-081, 76-097, 76-125, 
76-134, 76-147, 76-237, 76-272, 76-286A, 76-346, 76-351, 76-438, 76-524, 77-069, 77-228, 77-268A, 77-2688, 
77-282, 77-285, 77-612 

D 
0 
D 
D 
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PART I. --INFORMATION RELEASED 

Agency records subject to the request are already available in public ADAMS or on microfiche in the NRC Public Document 
Room. 

Agency records subject to the request are enclosed. 

Records subject to the request that contain information originated by or of interest to another Federal agency have been 
referred to that agency (see comments section) for a disclosure determination and direct response to you. 

We are continuing to process your request. 

See Comments. 

PART I.A - FEES 
AMOUNT' D You will be billed by NRC for the amount listed. 

D You will receive a refund for the amount listed. 

[ZJ None. Minimum fee threshold not met. 

D Fees waived. 'See Comments for details 

PART 1.B - INFORMATION NOT LOCATED OR WITHHELD FROM DISCLOSURE 

D 
We did not locate any agency records responsive to your request. Note: Agencies may treat three discrete. categories of law 
enforcement and national security records as not subject to the FOIA ("exclusions"). 5 U.S.C. 552(c). This 1s a standard 
notification given to all requesters. it should not be taken to mean that any excluded records do, or do not. exist. 

[ZJ We have withheld certain information pursuant to the FOIA exemptions described, and for the reasons stated, in Part II. 

D Because this is an interim response to your request, you may not appeal at this time. We will notify you of your right to 
appeal any of the responses we have issued in response to your request when we issue our final determination. 

171 
You may appeal this final determination within 30 calenda.r days of the date of this response by sending a letter or email to 

l!.J the FOIA Officer, at U.S. Nuclear Regulatory Commission. Washington, D.C. 20555-0001, or FOIA.Resource@.IJIC.goy,_ 
Please be sure to include on your letter or email that it is a "FOIA Appeal." 

PART l.C COMMENTS ( Use attached Comments continuation page if required) 

ln conformance with the FOIA Improvement Act of2016, the NRC is informing you that: (I) you have the right to seek 
assistance from the NRC's FOfA Public Liaison; (2) you have the right to seek dispute resolution services from the 
NRC's FOfA Public Liaison or the Office of Government Information Services; and (3) notwithstanding the language 
in Parts 1.8 and 11.8 of this form, you may appeal this final determination within 90 calendar days of the date of this 
response by sending a letter or email to the FOIA Officer, at U.S. Nuclear Regulatory Commission, Washington, D.C. 
20555-0001, or FOIA.Resource@nrc.gov. Please be sure to include on your letter or email that it is a "FOIA Appeal." 
[continued on the next page] 

SIGNATURE - FREEDOM OF INFORMAIION ACT OFf'tCER / \ ~ /l 

lsteyhanie 51. 'B{aneyf... '& h An A .,l / IJ/ 
NRC Form 464 Part I (12-2015) Page 2 of 3 



NRC FORM 464 Part I U.S. NUCLEAR REGULATORY COMMISSION 
(12·2015) 

REQUESTER: 

RESPONSE TO FREEDOM OF INFORMATION 
ACT (FOIA) REQUEST Continued 

!Michael Ravnitzky 

PART l.C COMMENTS (Continued) 

FOIA 

I 2016-0379 

RESPONSE 
TYPE D 

RESPONSE NUMBER 

11 I 

INTERIM I .t I FINAL 

DATE: 

11 1012012016 

The incoming request will be made available in ADAMS as ML 16077 A045. Records with an ML accession number are 
publicly available in the NRC Public Electronic Reading Room at http://www.nrc.gov/reading-rm.html. Jf you need 
assistance in obtaining these records, please contact NRC's Public Document Room (PDR) at 301-415-4737, or 
1-800-397-4209, or by email to PDR.Resource@nrc.gov 

Per your October 18, 2016 email, SECY-75-194A will be answered under a separate request (FOJA/PA-2017-0071). 

We did not locate any agency records responsive to SECY-75-205. 

NRC Form 464 Part I (12-2015) Page 3 of 3 



NRC FORM 464 Part II U.S. NUCLEAR REGULATORY COMMISSION FOIA 
(12-2015) 

V'v•~t"'"~ .. I I +..:; 'O RESPONSE TO FREEDOM OF 2016-0379 ! ' , "i!i 

... : INFORMATION ACT (FOIA) REQUEST DATE: 
%,,...;) ..,. .. l 

I I 
•it11 •• 

10/20/2016 

PART 11.A--APPLICABLE EXEMPTIONS 

Records subject to the request are being withheld in their entirety or in part under the FOIA exemption(s) as indicated below (5 U.S.C. 552(b)). 

D Exemption 1: The withheld information is properly classified pursuant to an Executive Order protecting national security information. 

D Exemption 2: The withheld information relates solely to the internal personnel rules and practices of NRC. 

D Exemption 3: The withheld information is specifically exempted from public disclosure by the statute indicated. 

D Sections 141-145 of the Atomic Energy Act. which prohibits the disclosure of Restricted Data or Formerly Restricted Data (42 U.S.C. 2161-2165). 

D Section 147 of the Atomic Energy Act, which prohibits the disclosure of Unclassified Safeguards Information (42 U.S.C. 2167). 

D 41 U.S.C. 4702(b), which prohibits the disclosure of contractor proposals, except when incorporated into the contract between the agency and the 
submitter of the proposal. 

D Exemption 4: The withheld information is a trade secret or confidential commercial or financial information that is being withheld for the reason(s) 
indicated. 

D The information is considered to be proprietary because it concerns a licensee's or applicant's physical protection or material control and 
accounting program for special nuclear material pursuant to 10 CFR 2.390(d)(1). 

D The information is considered to be another type or confidential business (proprietary) information. 

D The information was submitted by a foreign source and received in confidence pursuant to 10 CFR 2.390(d)(2). 

0 Exemption 5: The withheld information consists of interagency or intraagency records that are normally privileged in civil litigation. 

D Deliberative process privilege. 

D Attorney work product privilege. 

0 Attorney-client privilege. 

D Exemption 6: The withheld information from a personnel, medical, or similar file, is exempted from public disclosure because its disclosure would result 
in a clearly unwarranted invasion of personal privacy. 

D Exemption 7: The withheld information consists of records compiled for law enforcement purposes and is being withheld for the reason(s) indicated. 

D (A) Disclosure could reasonably be expected to interfere with an open enforcement proceeding. 

D (C) Disclosure could reasonably be expected to constitute an unwarranted invasion of personal privacy. 

D (D) The information consists of names and other information the disclosure of which could reasonably be expected to reveal identities of confidential 
sources. 

D (E) Disclosure would reveal techniques and procedures for law enforcement investigations or prosecutions, or guidelines that could reasonably be 
expected lo risk circumvention of the law. 

D (F) Disclosure could reasonably be expected to endanger the life or physical safety of an individual. 

D Other I 
PART 11.B ~-DENYING OFFICIALS 

In accordance with 10 CFR 9.25(g) and 9.25(h) of the U.S. Nuclear Regulatory Commission regulations, the 
official(s) listed below have made the determination to withhold certain information responsive to your request 

DENYING OFFICIAL TITLE/OFFICE RECORDS DENIED 
APPELLATE OFFICIAL 

EOO SECY 

I 11 !:'."~~:.:~'·:~ I Legal discussions I D 0 
I 11 I D D 
I II I I D D 

Appeals must be made in writing within 30 calendar days of the date of this response by sending a letter 
or email to the FOIA Officer, at U.S. Nuclear Regulatory Commission, Washington, D.C. 20555-0001, or 
E.OIA.Reso_yn;~...@nrc.gov. Please be sure to include on your letter or email that it is a "FOIA Appeal." 

NRC Form 464 Part II (12-2015) Page 1of1 



December 22, 1975 

For: -
From: 

Thru: 

Subject: 

Purpose: 

Category: 

·Discussion and 
Alternatives: 

/ 

\ 

UNlfED STATES. 

NUCLEAR REc:tlJLATORV CO~MISSION SECY-75-383B 

The Commissioners 

·Executive Legal Director 

Executive Director for Operations~~/!r_:;:?_ 
PROTECTION OF FOREIGN INFORMATION GIVEN IN CONFIDENCE: 
LETIER TO FOREIGN GOVERNMENTS AND INTERNAL PROCEDURES 

To obtain Conmission approval of (1) a proposed letter to 
foreign government agencies stating that NRC wi11 main­
tain in confidence information which they request be 
withheld from public disclosure and (2) revised internal 
procedures for treatment of such infonnation. 

This paper concerns a major policy issue. 

After consideration of SECY-75-383A, ·"Follow-up to 
Protection of Foreign Information Given in Confidence" 
at Policy Session. 75-62, ·the Commission requested that 
a letter to foreign governments be drafted to reflect 
the NRC position that any information received from a 
foreign government·with the request that it be maintained 
in confidence will be protected by the NRC. A proposed 
letter to all foreign government agencies with which the 
NRC exchanges information· is enclosed as Enclosure "A". 
Enc16sure "B 11 describes NRC internal procedures for 
the protection of foreign information received in 
confidence. Enclosure 11C11 analyzes the Freedom of 
Infonnation"Act regulations of other agencies which 
specifically address the problem of withholding foreign 
information from public disclosure. 

Each of the enclosures is summarized below~ This paper 
does not address the protective treatment of proprietary 
·infonnation received from foreign non-9overnment sources 
or a proposed rule change to 10 CFR 2.79~ "Public In­
spections. exemptions, requests for withholding." These 
matters will be addressed in a revision of SECY-75-588.* 

* SECY NOTE: These two papers, SECY-75-383B and the revision of 
SECY-75-588, will probably be scheduled together at 
an early Policy Session. 

Contact: 
J.W. Maynard, ELD 
ext .. 27444 
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a. Notification Letter to Foreign Governments 

There are three principal alternative approaches that 
may be followed in responding to foreign governments 
which have expressed concern about NRC 1 s ability to proteci 
confidential corrmunications. The first alternative would 
be to no longer accept foreign information provided in 
confidence. This alternative would, of course, obviate the 
burden of determining the legal basis for withholding 
particular documents and establishing proper adminis­
trative controls for safeguarding and accounting for the 
documents. This alternative, however, would in all like­
lihood diminish the amount and categories of information 
furnished to the Corrmission by foreign governments. Cer­
tain governments have made it clear that foreign inte11i­
gence information bearing on the safeguarding of special 
nuclear material, trade secrets, and confidential commer­
cial information, for example, will not be supplied unless 
the confidential or privileged status of that informa­
tion can be assured by NRC. The staff has assessed its 
need for the types of information which would normally 
be provided in confidence and has determined that its 
ability to make well-informed decisions could be im­
paired if such infonnation were no longer furnished by 
foreign governments. 

The second alternative would be to require the foreign 
governments to mark all information submitted to NRC 
as either "classified" or 11 proprietary".. Many of our 
information excha.nge arrangements provide that the 
foreign agency should mark the information it is supplying 
with appropriate legends. The markings are useful to 
the staff in determining (1) the precise nature of the 
information in the context of protecting it from disclosure 
and (2) the control and accounting procedures that must 
be provided for adequate protection. The advantage of 
this alternative is that it will result in communications 
which clearly show that the foreign government expects 
the information to be maintained in confidence as well 
as the basis therefor. The disadvantage of such an 
approach is that a foreign government may be unable or 
find it difficult to succinctly categorize the informa­
tion it is supplying. 
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The third alternative would be to indicate to the foreign 
governments that NRC will protect all information received 
in confidence, but only suggest that the reason for pro­
tecting the information be marked on the face of the 
document. This alternative would allow a foreign govern­
ment to cormnunicate confidential or privileged informa­
tion to us in situations where it is unable to place a 
restrictive legend on the material. If the staff receives 
an unmarked document, it will have to determine whether 
the material should be protected by classifying the com­
munication as national security information or by exemp­
ting it from disclosure because it contains trade secret 
or other 11 proprietary" material. The procedures in 
Enclosure "B" have been revised to require OISP to 
obtain the written views of the Department of State on 
the need for NRC to classify particular foreign communica­
tions under Executive Order 11652 in the interests of the 
foreign re lations of the United States. This procedure has 
been followed by other agencies and will allow us to 
obtain not only the most knowledgable view on the effect 
disclosure would have on United States foreign relations, 
but also documentation supporting a decision to classify 
the information. In the event the information cannot 
be protected under United States law, the procedures 
in Enclosure 11 B11 provide that the document will be 
returned to the foreign government. 

The staff recommends the third alternative. Enclosure 
11 A11 sets forth a suggested not i fi cation to foreign 
governments. 

b. NRC Internal Control and Accounting Procedures for 
Protection of Foreign Information Provided in 
Confidence 

Enclosure 11 811 describes NRC internal control and 
accounting procedures for protection of foreign infor­
mation provided in confidence. The procedures, formerly 
furnished to the Commission as Appendix A to SECY-383A, 
have been simplified by eliminating Section I, "State­
ment of Pri nci pl es 11

, and Section II , 11 I11 ustrati ons of 
Practical Usage". 
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c. Treatment of Confidential Foreign Information By 
Other Federal Agencies 

Enclosure 11 C" describes the treatment given to foreign 
confidential infonnation by other federal agencies under 
their regulations implementing the Freedom of Information 
Act (FOIA). Only six agency FOIA regulations, out of 
sixty-seven surveyed, specifically discuss foreign 
information. The Food and Drug Administration (FDA) stat1 
that "Corrmunications with for_eign government officials 
shall have the same status as communications with any 
member of the public," except that foreign trade secret 
or other "proprietary" information voluntarily disclosed 
to the FDA will be exempt from public disclosure to the 
same extent that similar domestic recor~' would be so 
exempt under exemption (4) of the FOIA.- On the other 
hand, the Department of State, the Agency for Internationi 
Development, and the Central Intelligence Agency, take 
the approach that information obtained from foreign 
agencies are not 11 records 11 under the terms of the FOIA 
and therefore such information is outside the scope of 
the Act. The Defense Supply Agency (DSA) and the Energy 
Research and Development Administration (ERDA) address 
foreign information in that part of their regulations 
implementing exemption (4) of the FOIA. DSA will with­
hold foreign infonnation if received by DSA with the 
understanding that it will be retained on a privileged 
or confidential basis. ERDA deals directly with the 
issue by stating that exemption (4) applies to material 
obtained in confidence from a foreign source. 

ll The fourth exemption allows a federal government 
agency to exempt from required disclosure "trade secrets 
and conmerc1a1 or f1nanc1al information obtained from a 
person and privileged or confident1al. 11 



Recomnendation: 

·Coordination: 

Scheduling: 

Enclosures: 

- 5 -

The Cormnission : 

1. Approve the proposed letter to foreign regulatory 
agencies found in Enclosure 11A11

• 

2. Approve the proposed internal procedures found in 
Enclosure 11811 for control and accounting of con­
fidential or privileged information received from 
foreign sources. 

3. Note that the proposed letter to foreign government 
agencies found in Enclosure 11 A11 is in the process 
of being cleared by appropriate offices within the 
Departments of State and Justice. 

The offices of Policy Evaluation, General Counsel and 
International and State Programs concur in the recom­
mendation~ of ~his paper. The Division of Security also 
concurs in this paper. 
Schedule for an early Policy Session. 

award K. Shapar 
Executive Legal Director 

l. Enclosure 11A11 
- Notification ltr 

to foreign governments 
2. Enclosure 11 811 

- NRC Internal Control 
& Accounting Procedures for the Pro-­
tection of Foreign Info Provided in 
Confidence · 

3. Enclosure "C" - Treatment of Confidential 
Foreign Info by other Federal Agencies 



January 23, 1976 

C 0 R R E C T I 0 N N 0 T I C E 

to 

SECY-75-383B - PROTECTION OF FOREIGN INFORMATION GIVEN IN CONFIDENC 
LETTER TO FOREIGN GOVERNMENTS AND INTERNAL PROCEDURE 

Please substitute the attached revised pages (Enclosure A) 

to your copy(ies) of SECY-75-383B, dated December 22, 1975. 



P.MENDED CORRECTION NOTICE TO SECY-75-3 8 3B -
·~--· ---· -· PROTECTION OF FOREIGN Ii.\:FOJKlVJ.f:.;z'ION GIVEN Il\ CON'F:i:DENCE; 

LETTER 1foJ::'1""0R4E IGN G6\7E'KI\!lv.i:E'm"SP:;~-fBrT'E:-{1~JiJ7""'P-fil:>cED'CTRE"§-

On January 23, 1976, revised pages for Enclosure 

A of SECY-75-383Bf 6ated December 22, 1975 f were 

distributed for substitution in your copies of the 

subject papere These pages have been further revised 

at the request of Mr. Shaparf ELD, as a result of 

recent discussion with representatives of the 

Department of State and the Department of Justice. 

The revised language, which has the concurrence of 

EDO, OGC, and ISPv is reflected in the attached pagesv 

which should be substituted for those in your copies 

of the subject paper. OPE concurs , with the exception 

of the sentence indicated and footnoted on page 2. 



Enclosure A 
' 

Dear~ 
\ 

Certain for 'gn regulatory authorities which provide nuclear energy 

infonnation to he Nuclear Regulatory Co11111ission (NRC) 

information excha e arrangements have recently expres d concern about 

the ability of NRC t protect under United States la documentary 

material containing pri ileged or confidential co unications from 

a foreign government. Th e authorities have i dicated that such 

concern may affect their cap city to supply is information in the 

future. The Co11111ission has as d me its position that 

in keeping with established Unite Stat Government practice the 

NRC will maintain in confidence any d umentary material which an 

agency of your Government confidential or privileged and 

requests be maintained in confide ce. C will not make such material 

publicly available without the ennission f the authorities within 

your Government who have tra mitted it to 

anticipates that these pro dures will safegua d the material from 

compulsory judicial discl sure. We assume, of c urse, that any privi­

leged or confidential m terial which NRC provides o your Government 

will be afforded the s~me protection. 
/ 

I 
It would assist us i1 assigning the proper internal 

accounting procedure if the agency transmitting 
' 
' NRC would indicate why it is to be protected. 

to 



ENCLOSURE A (Revised ) 
/ 

Dear Mr. / 

\ I 
Certain forei~n regulatory authorities whyh provide nuclear 

energy informat~n to the Nuclear Regula~ory Commission (NRC) 

under technical i'nf ormation exchange ar~ngements have recentl) 

expressed concern ~out the ability of NRC to protect under 
, I 

United States law doc mentary matertl containing privileged 

or confidential commun~tions fro' a foreign government. 

These authorities have i · icated 1hat such concern may affect 

their capacity to supply 

keeping with established 

NRC will maintain 

ormation in the future. In 

States Government practice the 

any documentary material which 

an agency of your Governmen id tif ies as confidential or 

privileged and requests b NRC will 

not make such material without the permissic 

of the authorities wit ent who have transmitted 

it to NRC, and it con idently anticipa es that these procedures 

will safeguard the aterial from compul ry judicial disclosure 

We assume, of cour privileged or confidential 

material provides to your Gover nt will be afforded 

the same protec ion. 

It would gre tly assist us in ensuring proper 'nternal control 

if y transmitting the material to NRC ould indicate 

the sens' ive nature of the information to be protected. This 

could be accomplished, for example, by the agency marking the 

document or otherwise indicating that the information contained 



ENCLOSURE A {Revised ) 

Certain fore i gn regulatory authorities which provide nuclear 

energy information to the Nuclear Regulatory Commission {NRC ) 

under technical information exchange arrangements have recent~y 

expressed concern about the ability of NRC to protect under 

United States law documentary material containing privilegeq 

or confidential communications from a foreign government~ 

These authorities have i ndicated th~t such concern may affect 

their capacity ';;:o supply this information in the futurev I n 

keeping with established United States Government practice the 
i 

NRC will maintain in confidence any documentary material whian 

~n agency of your Government identifies as confidential or 

privileged and requests be maintained in confidence. NRC wi Ll 

riot make such material publicly available without the permisSJion 

of the authorities w.::.t.hin you:: Government who have trar~smitt.:E)d 

We aasum.~v of coures u that any privileged or confidenti~l 

to NRC would inc.ice. te'' 
I ' 

, " ' 
o·~r-;;~r-v:l. E>E..-
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accomplis d, for examples. by the agency marking th document or 

otherwise in eating that the information contai d in the document 

is national sec rity information, a trade or comnercial or 

financial infonna ion of a privileged or con idential nature. 

I sincerely hope that his letter will c rify any questions your 

authorities may have had~ the past r garding this matter, and 

that our Governments may co~inue to freely exchange information 

regarding the health, safety, af uards, and environmental aspects 

of nuclear energy so that we m~ ake informed decisions with respect 

to our responsibilities to prJ1ect he public health and safety. 

f 
( 

I 
I 

/ 
I 

/ 
/ 



-2- (revised) 

in the~ument is national security information, a trade seer 

or conunerc~ or financial information of? privileged or 

confidential\ ture. In the event that 1~ch advice cannot be, 

or is not provid , and the NRC le to restrict dissemi 

nation. under U.S. aw, the informati n will be returned withe 

public disclosure. 

regarding the health, safety, saf uards, and environmental as 

of nuclear energy so that e may ma informed decisions with 

respect to our responsib' public health a 

safety. necessary, I would 

propose future discus to assure understanding of 

the procedures which will best serve our mu 



,I • G .._ 

I 

-2- (revised} 
classified in accordance with the laws 
of your country or 

l' p / ,-., __ ,_~/- /··''' (_,_,~ ':: e;,-:;_f"'"''' "·""°' ~'. (:>:z:.\:0 :; ""'-"':.t::.-, ..... ,..,~"'.:' /.k.: ~--- "'· .r,...,_-p_ ,.:_-. _,;... 
~-.~·/ lfii~~~;~~-t,~·~-~~~~~~'~""L'W_£.....,Q.;J~·~~~~i~[; ~ ~~ ~4.-..-~ 

(.-:" _ "-:'· t•·": ~.,.., 
w;)~"""'"= 'tic-

confidentiSkl nature .. /Yrt the event that such advice cannot be.[' 

or i~ not provided, and the NRC is unable to restrict dissemi-

rAation. under U.S .. law,, the informatior11. will be returned without 

-7* public disclosure. 

I sincerely hope that th.is letter will clarify any questions you 

decisions> with 

safety" If ar~y additional clarification is necessary 1 I would 

propose future diacuss:ion/3: "CO assure c;. full understanding of 

the procedures which will best $erve our mutual needs" 

*NOTE: OPE believes that this sentence should not be 
included routinely i~ a~~ ~etters~ In general , it 
should be included o~~y whe~ the foreign authorities 
have expressed concern o:r .. ti· • .:'..s poi.nt. Otherwise , it 
may give rise to unnecessa.ry questions. 



ENCLOSURE B 

NRC INTERN.(U, CONTROL AND ACCOUNTING PROCEDURES FOR THE 
PROTECTION OF FOREIGN INFORMATION PROVIDED IN CONFIDENCE 

The following procedures shall be followed when NRC receives from a foreign 

government or other foreign or international source information which the 

foreign government or source requests be maintained in confidence by NRC: 

A. Documents Marked as Containing Classified Information 

Executive Order 11652 requires that classified information 

furnished to the United States by a foreign government or 

international organization "shall either retain its original 

classification or be assigned a United States classification. 

In either case, the classification shall assure a degree of 

protection equivalent to that required by the government or 

international organization which furnished the information or 

material." Exemption 1 of the Freedom of Informatlon Act 

(5 U.S.C. 552(b)(l)) and 10 CFR 9.S(a)(l) of the Connnission's 

Regulations exempt from disclosure '"records (i) which are 

specifically authorized under criteria established by an 

Executive Order to be kept secret in the interest of national 

defense or foreign policy, and (ii) which are in fact properly 

classified pursuant to such Executive Order." 



Enclosure B - 2 -

When a document is received from a foreign government or inter­

national organization which is physically marked or identified as 

containing classified information, it will be transmitted to the 

Office of International and State Programs (OISP) for appropriate 

handling. The document shall be safeguarded and controlled accord­

ing to the procedures set forth in NRC Manual Appendix 3401 and the 

National Security Council Directive of May 17, 1972 (Annex B to 

NRC Manual Appendix 3401). The origin of all material bearing 

foreign classification shall be clearly indicated on or in the body 

of the material. If the foreign classification is shown in English 

(TOP SECRET, SECRET, or CONFIDENTIAL), no additional classification 

marking is required. If the foreign classification is not marked 

in the United States form (TOP SECRET, SECRET, or CONFIDENTIAL), 

the equivalent classification shal: be entered as prescribed for 

United States documents. 

The classified portion of a document will be disclosed only to a 

person having an appropriate security clearance who has a need for 

access to the particular classified information or material sought 

in connection, for example, with the performance of hie official 

duties or contractual obligations. The determination of the "need­

to-know" will be made by NRC official(s) having responsibility 

for the classified information or material. 

Should there be a need for further information or clarification in 

order to determine the appropriate United States classification, OISP 
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will request such clarification or information from the foreign 

government or international organization furnishing the document. 

In the event that material deemed as classified by a foreign govern-

ment or international organization does not meet the requirements 

for classification under Executive Order 11652, the originating govern 

ment or organization will be so advised and the information will be 

returned. Such action will not be taken without the approval of the 

Commission. 

B. Documents Marked as Containing Trade Secrets, or Privileged or 
Confidential Commercial or Financial Information 

Exemption 4 of the Freedom of Information Act (5 U.S.C. 552(b)(4)) 

and 10 CFR 9.5(a)(4) of the Commission's regulations permit the 

exemption of trade secrets and privileged or confidential commercial 

or financial information from required public disclosure. 

When a document is received from a foreign source which is physically 

marked or identified as containing trade secrets or other confidential 

or privileged commercial or financial information, it will be trans-

mitted to OSIP for appropriate handling. 

Any foreign originated document exempt in whole or in part from 

disclosure in accordance with the 4th exemption of the Freedom of 
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Information Act and the Commission's regulations shall be appropriatel 

marked and safeguarded and controlled according to the procedures set 

forth in NRC Manual 2104. Such documents may be inspected in certain 

situations, by a person properly and directly concerned who is not an 

NRC employee if the person signs an agreement not to disclose to a 

third party the proprietary information contained in the document. 

A determination to permit a person other than an NRC employee to in-

spect a document containing information protected in accordance with 

this section shall receive the concurrence of the Off ice of the 

Executive Legal Director. 

C. Confidential Material Not Marked by the Originating Authority 

If a document is received from a foreign government or international 

organization and is not classified or marked as containing trade 

secret or confidential or privileged commercial information, or its 

equivalent, but the foreign authority requests that the information 

be maintained in confidence, the NRC may originally classify the 

document pursuant to the authority of Executive Order 11652 if 

such action is necessary in the interest of the national defense or 

foreign relations of the United States. In such cases, the document 

will be reviewed by OISP, the Division of Security, the Office of 

the Executive Legal Director, and the program office(s) most directly 

involved. OISP will also obtain a written statement from the 

Department of State regarding the broader foreign relations aspects 
1 \ ' 

of the request for nondisclosure and the need to classify the 

information furnished by the foreign government or international 
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organization. OISP, after receiving the concurrences of the other 

reviewing offices, will be responsible for reporting to the 

Executive Director for Operations the value of the information to 

the NRC and making a recommendation whether the information should 

be classified. In the event that the document cannot be classified 

under the authority of Executive Order 11652, and does not contain 

trade secret, confidential or privileged conunercial or financial 

information, or other information which may be withheld from re-

quired disclosure under the Freedom of Information Act, the Executive 

Director for Operations, with the approval of the Connnission, will so 

notify the foreign authority and will return the material if the 

foreign authority desires. 

D. Information Furnished Pursuant to Reporting Requirements of 
10 CFR Part 21. 

Section 206 of the Energy Reorganization Act of 1974, which will 

be implemented by 10 CFR Part 21 of the Connnissiorls regulations, 

requires that the suppliers of basic facility components, among others, 

report to the NRC certain safety-related information regarding f acil-

ities and activities licensed by the NRC. Classified information or 

other confidential information exempt from required disclosure under 

the Freedom of Information Act may be maintained in confidence by 

NRC e'ren though the information is -furnished in a report required by 

10 CFR Part 21. Should the NRC be informed by a domestic supplier 

that its report under 10 CFR Part 21 contains information which a 
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foreign government or other foreign source has requested be maintained 

in confidence, the matter will be referred to OISP for appropriate 

action in accordance with the procedures set forth above. 



ENCLOSURE C 

TREATMENT OF CONFIDENTIAL FOREIGN INFORMATION 
BY OTHER FEDERAL AGENCIES 

'During the-c·onsfderation of SECY-75-383A, "Fol low-up to Protection of 

Foreign Information Given in Confidence 11
, at Policy Session 75-62 on 

November 20, 1975, the question arose as to the treatment accorded 

foreign information by the other agencies of the Government. A review 

was made of approximately sixty-seven {67) published regualtions, both 

proposed and final, and what follows is a summary analysis of the fruits 

of the review. 

The Food and Drug Administration (FDA) considered this area intensely . .!! 

The comments published at the time of publication of their final regu­

lations included a section entitled "Con111unir:ations with Foreign Govern­

ment Officials. 11.Y In addressing the general issue of how to treat 

the situation wherein a counterpart agency in a foreign country offers 

data or information to the FDA on a confidential basis, the FDA Commissione 

noted 

]j 
y 
'JI 

"that there is no specific exemption relating to communi­
cations with foreign governments under the Freedom of In­
fonnation Act, except for classified material relating to 
national defense or foreign policy.3/ 

39 F.R. 44602 (December 24, 1974). 
Id. at 44620. -
Id. at 44621. -
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With'regard to the suggestion that the FDA include a special provision 

in its regulations specifically retaining as confidential (and not 

subject to public disclosure) !!'.!l. information submitted by a foreign 

government in confidence or as a trade secret, the Commissioner advised 

that the FDA had authority to withhold from disclosure 2.!!.l1_ infonnation 

specifically exempt from disclosure under the Freedom of Information Act. 

He expressed the belief that Section 4.89 of the final regulations (set 

forth hereinafter) reflected the current law in this regard and would 

permit the agency, under the "trade secret 11 exemption!! of the Freedom 

of Information Act, to retain in confidence and withhold from public 

disclosure all trade secret information. Further, all information or 

documents relating to pending regulatory issues would be withheld from 

public disclosure under the investigatory records exemptio~ of the 

Freedom of Information Act. 

Section 4.89 of 21 C.F.R. Part 4 reads, in part, as follows: 

"Communications with foreign government officials. 

Corrmunications with foreign government officials shall 
have the same status as corrmunications with any member 
of the public except that: 

{a) Investigatory records compiled for law enforce­
ment purposes by foreign government officials who perform 
counterpart functions to the Food and Drug Administration 
in a foreign country, and trade secrets and confidential 
conmercial or financial information obtained by such offi­
cials, which are voluntarily disclosed to the Food and Drug 

5 U.S.C. §552(b)(4): "trade secrets and commercial or financial 
information obtained from a person and privileged or confidential ... 11 

5 u:s.c. 1552(b)(7): "investigatory records compiled for law 
enforcanent purposes, but only to the extent that the production 
of such records would (A) interfere with enforcement proceedings ... 11 
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Administration as part of cooperative law enforcement and regu­
latory efforts, shall be exempt from public disclosure to the 
same extent to which the records would be so exempt pursuant 
to [exemption 4] and [exemption 7], as if they had been prepared 
by or submitted directly to Food and Drug Administration employees .. ,, 

In contrast to the FDA approach, the regulations of the Department of 

Stat~ remove foreign information from the scope of the Freedom of 

Information Act by providing in the definitions section of the 

regulations, Section 6.1, that 

"The term 'record' ... does not include copies of the records 
of ~·· foreign governments, international organizations, or 
non-governmental entities unless they evidence organization, 
functions policies, decisions, procedures, operations, or 
activities of the Department of State." 

Similarly, the Agency for International Development (AID) also accords 

foreign information special treatment by providing in its regulationsl..I 

that the term "record" does not include copies of the records of 

foreign governments and international organizations. 

The Central Intelligence Agency (CIA) has an approach similar to that 

of the Department of State and AID. The CIA regulations§/ provide that 

the term "record" does not include documents and records furnished by 

foreign governments or international organizations. However, the CIA 

regulations have a more restrictive exclusion before a record can be 

removed from the operation of the Freedom of Information Act. Before 

6/ 40 F.R. 7256 (February 19, 1975). 
]} 40 F.R. 7327 (February 19, 1975). 
8/ 40 F.R. 7294 (February 19, 1975). 
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11 documents and records" furnished by foreign governments or international 

organizations are excepted from the provisions of the Freedom of Informa­

tion Act as not being 11 records 11 of the CIAs the documents and records 

must have been furnished to and held by the CIA "on the understanding 

that the information therein or the furnishing thereof be kept in 

confidence. 11 

Other agencies treat the foreign information issue under that section of 

their regulations implementing exemption (4) of the Freedom of Informa­

tion Act. The Defense Supply Agency in its regulations9/ implementing 

the "trade secret" exemption provides that the following types of 

records will be withheld from public disclosure: 
11 (iv) Those containing information which DSA receives 
from anyone including ... a foreign nation ... with the 
understanding that it will be retained on a privileged or 
confidential basis •... 11 

Similarly, the Energy Research and Development Administration (ERDA) 

regulationslQ/ address foreign information in the section dealing with 

exemption (4) material by the following direct statement: 

"This exemption [the 'trade secret' exemption] also applies 
to material obtained in confidence from a foreign source. 11 

By this language ERDA appears to make it abundantly clear that foreign 

informat,ion received in confidence wil 1 be exempt from disclosure under 

_Jj 40 F.R. 7282 (February 19, 1975). 

lQ/ 40 F.R. 7320 (February 19, 1975). 
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the Freedom of Information Act. Inasmuch as ERDA is separately address­

ing foreign information in the regulations, it must be assumed that such 

information is being accorded special treatment. What appears obvious 

from the specific language employed by ERDA is the implication that 

foreign infonnation obtained in confidence will be protected from public 

disclosure even if it is not a trade secret or commercial or financial 

information. It should be pointed out that no other agency regulations 

have been found which follow the ERDA approach nor has any decided 

case been found which is in support thereof. 

The regulations of the remaining departments and agencies which were 

reviewed neither singled out nor otherwise addressed foreign informa­

tion separate and apart from domestic information and therefore these 

regulations did not in any way accord foreign information special 

treatment. 
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UNITED STATES SECY-75-690A 

NUCLIE.AR REGULATORY COMMISSION 

CONSEt~T CALENDAR ITEM. 
For: 

From: 

Thru: 

Subject: 

Purpose: 

Discussion: 

Contact: 
Raymond J. Brady 
42-74472 

The Commissioners 

Daniel J. Donoghue, Director, Office of Administration 

Execut:lve Director for Operationt!::f1~·· 
CERTIFICATION OF :NUCLEAR REGULATORY COMMISSION (NRC) 
SENSITIVE POSITIONS 

To supplement SECY-75-690 by providing the Commission 
with: a reconsideration of the criteria to 'be used 
to determine which positions are designated sensitive; 
a comparison of the NRC personnel security criteria 
and prci:::edures with those of some other federal 
agencies, including regulatory agencies; and infor­
mation on the costs of various options.~ 

During 1::onsideration of SECY-75-690, the Commission 
requested that the criteria for determining which 
positic·ns are sensitive be reconsidered by comparing 
them with the criteria used by some other federal 
agencies, including regulatory agencies, and by 
estimating the costs of various options. 

A. Corn1)arison of Criteria 

A survey of the certification criteria and procedures 
of some other federal agencies, including regulatory 
agencies, disclosed that the criteria outlined by 
the Civil Service Commission (CSC) are generally 
utilized to determine which positions are "Critical­
Sensi.tive" (The term "Critical-Sensitive" is used 
by 'Dlany agencies and corresponds closely to the 
term "Sensitive" as used by NRC and formerly by 
the Atomic Energy Commission). Enclosure 1 reflects 
the CSC criteria for a "Critical-Sensitive" 
posi.tion. The CSC criteria serve as a minimum and 
age:~cies are free to add other factors which 
con::;titute sensitive positions within their 
agencies. Two regulatory agencies contacted during 
this survey were found to certify close to 50% of 
the:lr positions as being "Critical-Sensitive" and 
one other agency certifies almost 100% of its 
pos:i.tions as "Critical-Sensitive". Enclosure 2 
contains additional information on certain other 
aspi?cts of these agencies' personnel security 
programs. The NRC Criteria (Enclosure 3) which 

*Rd:. me:no fran the Secretarv to the Executive Di*"'t;: 

opfi~mrtUSE J~v' ig?G. 
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were: approved, in principle, during Policy Session 
75-20 on April 24, 1975, are consistent with the 
criteria (categories of functions) approved by 
the Administrator of the Energy Research and 
Deve,lopment Administration-ERDA (Enclosure 4). 
The ERDA and NRC criteria are similar to those 
of the CSC. The staff believes that the adoption 
of the proposed criteria would maximize cost-
ef fectiveness and flexibility in terms of the level 
of protection provided and would not create any 
significant administrative problems. These criteria 
would also assure compliance with all applicable 
statutes and directives that deal with personnel 
security matters. 

It should be noted that many of the positions identi­
fied as sensitive by offices, divisions, boards and 
pane1s in SECY-75-690 were so designated due to access 
(or possible access) to Restricted Data (RD) either 
at NRC facilities or at selected ERDA facilities. A 
recent informal survey revealed that NRC offices, 
divisions, boards and panels have an estimated 2,000 
RD documents. These documents deal with safety, safe­
guards, naval nuclear propulsion and other matters. 
The HD is utilized by both professional and non­
profE!ssional personnel to discharge their assigned 
responsibilities with NRC. While some of the in­
cumbents (e.g. messengers, secretaries, and document 
custodians) do not normally require access to RD 
information, all have the ability to obtain such 
access. In some organizations, work is distributed 
among the entire staff. Thus, it would create an 
administrative burden if all such personnel were 
not cleared for access to RD. Other NRC personnel 
should ~lso be cleared for access to RD in order to 
conduct NRC business at certain ERDA facilities (e.g. 
weap.:ms, production, and naval nuclear facilities). 

Based upon the NRC criteria and the additional 
factors mentioned above, it is felt that the 1,354 
positions proposed as sensitive positions in SECY-
75-690 continue to meet the criteria for sensitive 
positions. Since the time of consideration of that 
pape1:, two NRC organizations have reported that an 
additional ten positions have been identified as 
meeting one or more of the criteria. These additional 
posi1:ions are listed in Enclosure 5. The full field 
investigations which would be required for individuals 
who will occupy sensitive positions should provide 
NRC with additional information as to the reliability 
and dependability of these personnel. 
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B. Cost: Information 

The investigative costs over the next five years 
will vary greatly, depending upon which alternative 
presented in SECY-75-115 is finally approved. 
Assllllling a growth figure of 500, by FY-1981 the agency 
ceiling could reach about 2,800 (currently it is 
about 2,300) and assuming further that the loss due 
to 9.ttrition during this time will be about 700 
employees, then approximately 1,200 people could 
be hired during the next five years. Since an 
ave:rage of five applicants are investigated for 
eve:ry four that are hired, about l,500·applicants 
may be investigated over the period. 

To continue with all NRC positions as sensitive 
ove:r the next five years (Alternative 1), would 
require approximately 1,700 full field re-investiga­
tions and 1,500 full field investigations (FFI's) 
for applicants. The total cost of these 3,200 FFI's 
would be $3,200,000, based on an average cost figure 1 

of n,ooo for each investigation. 

If only 57% (Enclosure 4 of SECY-75-690) of the 
NRC positions are designated sensitive (Alternative 
2), 1,000 full field re-investigations and 900 
FFI's for applicants in sensitive positions would 
be required over the next five years. These 1,900 
FFI's would cost $1,900,000. This program would 
also call for National Agency Checks (NAC's) for 
600 applicants at a total cost of $3,600, based on 
an average cost of $6.00 for each NAC. The total 
inve!.stigative costs, over the next five years, for 
the sensitive/nonsensitive program would be $1,903,600, 
thereby resulting in a savings of $1,296,400 over 
Alte~rnative 1. 

C. Cont:rol of Certification 

The l!!:xecutive Director for Operations will establish 
proc~dures to assure that the number of sensitive 
posi~ions will continue to be held to an absolute 
mini~um and yet permit NRC to discharge its assigned 
resp~msibilities and authorities with maximum 
effi!~iency and effectiveness both at NRC and ERDA 
facifities. These procedures will include re­
eval!1ation of position sensitivity with each 
~1~ring vacancy and each time the incumbent is 
due for re-investigation. 



Recommendation: 

Coordination: 

Scheduling: 

Enclosures: 
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1. Approve staff recommendations contained in 
SECY-75-690. 

2. Note that the ten positions identified in 
Enclosure 5 meet the criteria for certification. 

Thi~ Office of the Executive Legal Director has no 
legal objection to the reconmendations contained 
in this paper. 

Request Commissioner consents or comments.be 
p:rovided directly to the Office of the Secretary 
by close of business Tuesday, May 25. 1976. 

0~00~/2-
Daniel J. Donoghue, Director 
Office of Administration 

1. Excerpt from the FE~deral Personnel Manual, Chapter 732, Subchapter l, 
Section 3a.(1), dated September 13, 1973. 

2. Some Selected Aspec:ts of Other Federal Agencies' (Including Regulatory 
Agencies) Personr1el Security Programs. 

3. NRC Criteria for Se~:nsitive Positions. 
4. ERDA Criteria for Sensitive Positions. 
5. List of Additional-Proposed NRC Sensitive Positions. 

DISTRIBUTION 

Ccmni.ssioners 
Ccmnission Staff Offices 
Executive Director far Cperations 
ACRS 
AS&LBP 
A.S&IAP 

Secretariat 



ENCLOSURE 1 

EXCERPT FROM THE FEDERAL PERSONNEL MANUAL, CHAPTER 732, 
St[BCHAPTER 1, SECTION 3a. (1), 

PATED SEPTEMBER 13, 1973. 

(1) Critical-sendtive positidns. The criteria to be 
applied by tb.1:. heads of the agencies in designating 
a position as critical-sensitive are: 

Access to TOP SECRET defense information; 

Development or approval of war plans, plans 
or particulars of future or major special 
operations of war, or critical and extremely 
important :ltems of war; 

- Development or approval of plans, policies 
or programs which affect the overall operations 
of an agency; that is, policy-making or 
policy-determining positions; 

Investigattve duties, the issuance of personnel 
security clearances, or duty on personnel security 
boards; or 

- Fiduciary, public contact, or other duties 
demanding the highest degree of public trust. 



ENCLOSURE 2 

SOME SELECTED ASPECTS OF OTHER FEDERAL AGENCIES' 
(INCLUDING REGULATORY AGENCIES) PERSONNEL SECURITY PROGRAMS 

HIGHEST NUMBER OF NUMBER OF 
LEVEL OF PERMANENT CRITICAL/SENSITIVE 

AGENCY CLASSIFIED INFO. EMPLOYEES POSITIONS* 

EQUAL EMPLOYMENT OPPORTUNITY NONE 2,300 1,075 (47%) 
COMMISSION 

ENERGY RESEARCH & DEVELOPMENT TOP SECRET 2,300 1,978 (86%) 
~_DHINISTF-4TION (HQ!S) 

ENVIRONMENTAL PROTECTION AGENCY TOP SECRET 10,000 300 (3%) 

FAA EASTERN REGIONAL OFFICE SECRET 6,000 2,400 (40%) 

FEDERAL AVIATION ADMINISTRATION TOP SECRET 3,000 600 (20%) 
(HQ'S) 

FEDERAL COMMUNICATIONS COMMISSION SECRET 2,000 300 - 400 
(15% - 20%) 

FEDERAL ENERGY ADMINISTRATION TOP SECRET 3,000 100 (3%) 

FEDERAL MARITIME COMMISSION SECRET 290 75 (26%) 

FEDERAL POWER COMMISSION TOP SECRET 1,305 100 (8%) 

FEDERAL RESERVE BOARD TOP SECRET 1,400 19 (1%) 

FEDERAL TRADE COMMISSION NONE 1,650 26 (2%) 

WHO MAKES 
DETERMINATION 
OF SENSITIVITY 

EXECUTIVE DIRECTOR 
OR PERSONNEL DIRECTOR 

ADMINISTRATOR 

SECURITY DIRECTOR 

SECURITY OFFICER 

SECURITY OFFICER 

BUREAU CHIEFS 

DIVISION DIRECTORS 

CHM OR MGING DIRECTOR 

OFC DIRECTOR, PSO & 
EXECUTIVE DIRECTOR 

SECURITY DIRECTOR 

ASST. EXEC. DIRECTOR 
FOR MGMT. 



AGENCY 

IMMIGRATION & NATURALIZATION SERV. 

INTERNATIONAL TRADE COMMISSION 

INTERSTATE COMMERCE COMMISSION 

NATIONAL AERONAUTICS & SPACE 
ADMINISTRATION (HQ ONLY) 

NATIONAL BUREAU OF STANDARDS 

NATIONAL LABOR RELATIONS BOARD 

POSTAL RATE COMMISSION 

SECURITIES & EXCHANGE COMMISSION 

TENNESSEE VALLEY AUTHORITY 

ENCLOSURE 2 (CONT'D) 

HIGHEST NUMBER OF 
LEVEL OF PERMANENT 

CLASSIFIED INFO. EMPLOYEES 

TOP SECRET 8,000 

TOP SECRET 400 

TOP SECRET 2,000 

TOP SECRET 1,500 

SECRET 3,000 

TOP SECRET 2,500 

NONE 82 

TOP SECRET 2,000 

TOP SECRET 16,000 

NUMBER OF 
CRITICAL/SENSITIVE 

POSITIONS* 

MOST (ALMOST 100%) 

12 (3%) 

41 (2%) 

120 (8%) 

600 (20%) 

1,100 (44%) 

NONE 

50 (3%) 

68 (1%) 

* Require full field investigations - Other positions require National Agency Checks 

WHO MAKES 
DETERMINATION 
OF SENSITIVITY 

DEPARTMENT ORDER 

COMMISSION 

PERSONNEL DIRECTOR 

SECURITY DIRECTOR 
.A_ND SUPERVISOR 

SECURITY DIRECTOR 

SECURITY DIRECTOR 

N/A 

COMMISSION 

OPERATING DIVISION 



ENCLOSURE 3 

NRC CRITERIA FOR SENSITIVE POSITIONS 

A NRC employee will occupy a sensitive position if the position requires 
one or more of the follo•dng: 

1. Access to Restricted Data or Top Secret National Security 
Information. 

2. Development or approval of plans, policies or programs 
which affect the overall operations of the Commission, 
i.e., policy-making or policy-determining positions. 

3. Access to Secret c>r Confidential National Security Information, 
other than Restric~ted Data, and the incumbents' duties are 
concerned with conununicationS:-intelligence, investigations, 
safeguards or security. 

4. Are on the immedillLte staff of the Commiasion. 

5. Occupy any other tiositiou so designated by the CommiBBion. 

All other NRC employees will occupy nonsensitive positions and access 
to National Security Information classified Secret or Confidential 
may be granted on the basis of a NAC provided the position does not 
involve the function listed in category 3. above. 



ENCLOSURE 4 

ERDA CRITERIA FOR SENSITIVE POSITIONS 

ERDA positions, including consultants, are sensitive if they require 
either: 

1. Access to Restrictta:d Data or Top Secret National Security 
Information. 

2. Development or app1~oval of plans. policies or programs 
which affect the overall operations of the Administration. 
1. e. , policy-makinu or policy-determining poai tiona. 

3. Access to Secret or Confidential National Security Information. 
other than Restrict:ed Data. and the incumbent'• duties are 
concerned with c01llll1unicationS:-inveetigations. intelligence. 
security• and saf ei~uards. 

4. Any other position so designated by the Administrator. 

NOTE: 

Currently 86% of ERDA's 2,300 Headquarters positions are aensitive. 



ENCLOSURE 5 

LIST OF ADDITIONAL-PROPOSED NRC SENSITIVE POSITIONS 

OFFICE OF THE GEN!:RAL COUNSEL 

ADD: Administrat:l.ve Aide (1) 
Secretary (-':) 

OFFICE OF ADMINIST..RATION~DIVISION OF DOCUMENT CONTROL~RESS.UNIT 

ADD: Operators (6) 
Proofreaders; (2) 

DELETE: Unit Supervisor (1) 

Net increase in total number of NRC Sensitive Positions - 10. 
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COMMISSIONER ACTION 
For: 

From: 

Thru: 

Subject: 

Purpose: 

Category: 

Discussion: 

J. M. Felton 
ADM:l&R 
492-7211 

The Commissioners 

Daniel J. Donoghue, Director 
Office of Adininistration 

The Executive Director for Operations c;;f'Y ~ 
RESPONSE TO DECEMBER 22, 1975, LE'l"l'ER 
FROM CHAIRWOMAN BELLA S. ABZUG, SUBCO!lll'l'TEE 
ON GOVERNMENT INIIORHATION AND INDIVIDUAL RIGHTS 

To obtain Commissioners' approval or comments 
on draft response. 

This paper covers a routine matter requiring 
Conmdssion consideration. 

In a letter to Chairman Anders, Chairwoman Abzug 
requested information on what actions the NRC 
had taken to implement an OMB mew>rand\D of· 
October 3, 1975, providing additii'nlal guidance 
on responding to Congressional inquiries which 
involve access to personal informat~.on subject 
to the Privacy Act of 1974, and recoL.aending 
that agencies 8Dlend their systems of records 
to provide as a routine use for all sy~tems 
that: 

Disclosure may be made to a Congress~onal 
office from the record of an individ~tl 
in response to an inquiry from the 
Congressional office made at the 
reques,t of that individual. 

The draft response to Chairwoman Abzug states 
that the NRC issued an announcement on 
October 20, 1975, to its principal staff 
calling attention to the guidance contained 
in the OMB memorandum.. The draft response 
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also states that while the NRC has not yet 
received a Congressional request for personal 
information subject to the Privacy Act, we 
would, should we receive such a request, 
follow the guidance contained in the OMB 
aemorandt11t. The response further states 
that the NRC ~s in the process of amending 
its systems of records as rec01111ended in the 
OMB memorandum. 

The Off ice& of the Executive Legal Director and 
Congressional Affairs concur in the proposed 
letter. 

_,: ._) c_:_Q_ ~ ;,.J ""»~t"9--
Daniel J. i>'cMoghue, Di~ector 
Office of Administration 

1. Draft Letter to Chairwooum Abzug 
2. Letter from Chairwoman Abzug 

C011111issioners' cmmnents should be provided directly to the Office 
of the Secretary by close of business Wednesday, January 14, 1976. 



UNITED STATES 

NUCLEAR REGULATORY COMMiSSION 
WASHINGTON. D. C. 2Cl&lili 

D R A F T 

Honorable Bella S. Abzug 
Chairwoman, Subcommittee on Government 

Information and Individual Rights 
U.S. House of Representatives 

Dear Chairwoman Abzug: 

This is in response to your letter of December 22, 1975, 

concerning the NRC's actions with respect to the memorandum 

dated October 3, 1975, from the Office of Management and 

Budget entitled, "Congressional inquiries which entail 

access to personal information subject to the Privacy Act." 

On October 20, 1975, the NRC sent an announcement to its 

principal staff calling attention to the guidance contained in 

the OMB memorandum. A copy of Announcement 153 is enclosed. 

While the NRC has not yet received a Congressional request 

for personal information subject to the Privacy Act, we would, 

should we receive such a request, follow the guidance contained 

in the OMB memorandum. 

As indicated in Announcement NQ. 153, the NRC is in the process 

of preparing a rule change implementing the OMB directive, and 

we expect to forward the amencbpents to the Office of the Federal 

Register for publication within the next few weeks. 

Enclosure: NRC Announcement 
~(). 153 

Sincerely, 

William A. Anders 
Chairman 

Enclosure 1 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

'· -----.---

ANNGUNc:aMENT NO.· 15l 

DATE: October 20. lS175 

TD: Directors of Offices, DivisiODl'I, and Regional Offices 
Assistant Directors and Branch Chiefs 

SUBJECT: CONGRESSIONAL INQUIRiltS . WHICH ENTAIL ACCESS 1'0 PERSONAL 
nm>RMATION SUBJECT TO Tim PllVACY A.a . 

Enclosed is a memorandum dated October 3, 1975 from the Office of 
Management and Budget which provides guidance to all agencies 
on the handling of Congressional inqu:tries which .entail access 
to personal 1nfoma.t1on subject to tbe Privacy Act. 

Should you receive a Congressional inq~ which involves 
access to personal inf 01:11at1o11 and you have any questions as 
to whether the information may be diac1ose4, please cODBult 
with J. M. Feltou, Director, Div1a:lou of Rules and. llecords, 
pri.or to taking action on the inquiry. 

A rule change is in preparation t:o add the new- routine use 
recommended in the OHB memorandua, but the rule change will 
not be effective for at least 90 days. 

Enclosure: 
OMB Memorandum 

0~0~/'­
Dan:f.el J. J16noghue, 0~ 
Office of Administration 
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EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF MAN;(GEMENT AND BUDGET 

WASHINGrroN, D.C. 20503 

OCT 3 1975 

TO THE BEADS OF EXECUTIVE DEPARTMENTS AND ESTABLISHMENTS 

SUBJECT: Congressional inquiries which entail access to 
personal information subject to the Privacy Act 

This memorandum provides additional guidance to Executive 
Dep~~ents and Agencies on responding to congressional 
inquiries which involve access to personal information 
subject to the Privacy Act of 1974 (5 o.s.c. SS2a). This 
guidance has been coordinated with the congressional 
committees with legislative jurisdiction and the principal 
agencies affected. It is intended to assure that 
implementation of the Act does not have the unintended 
effect of denying individuals the benefit of congressional 
assistance which they request. 

It is recommended that each agency establish the following 
as a routine use for all of its systems, consistent with 
subsections (a) (7) and (e) (11 ). of the Act: 

•oisclosure may be made to. a congressional office 
from the record of an individual in response to an 
inquiry from the congressional off ice made at the 
request of that individual'." 

The operation of this routine use will obviate the need for 
the written consent of the constituent in every case where 
the constituent requests assistance of the Member which 
would entail a disclosure of ·information pertaining to the 
constituent. 

In those cases where the 'congressional inquiry indicates 
that the request is being made on behalf of a person other 
than the individual whose record is to be disclosed, the 
agency should advise the congressional off ice that the 
written consent of the subject of the record is required. 
The agency should not contact the subject unless the 
congressional office requests it to do so. 

In addition to the routine use, agencies can, of course, 
respond to many congressional requests for assistance on 
behalf of individuals · without disclosing personal 
information which would fall within the Privacy Act, e.g., a 



( ( . 

2 

congressional inquiry concerning a missing Social Security 
check can be answered by the aqency by stating the reason 
for the delay. 

Personai information can be disclosed in reaponse to a 
congressional inquiry without Written consent or operation 
of a routine use-

if the information would be required to be disclosed 
under the Freedom of Information Act (Subsection (b)(2)); 

if the Member requests that the response go directly 
to the individual to whom the record pertains: 

in ncompelling circumstances affecting the health or 
safety of an individual ••• • (SUbsection (b) (8)); or 

to either Bouse of Congress, or to the extent of 
matter within its jurisdiction, any committee or 
subcommittee thereof ••• • (Subsection (b) (9)). 

The routine use recommended above and disclosures thereunder 
are, of course, subject to the 30 day prior notice 

"-" requirement of the Act (Subsection (e) (11)). In the 
interim, however, it should be possible to respond to most 
inquiries by using the provisions cited in the previous 
paragraph. Furthermore, when the congressional inquiry 
indicates that the request is being made on the basis of a 
written request from the individual to whom the record 
pertains, consent can be inferred even if the constituent 
letter is not provided to the agency. 

It is urged that all agency personnel who are involved in 
responding to conqressional i~quiries ·cincluding all field 
of fices) be advised of this policy by the most expeditious 
means available (e.g., tel~ or cable)~f--·. 

ames ~. Lynn 
' Director 
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OF THE 

COMMITIEE ON GOVERNMENT OPERATIONS 

RAYBURN HOUSE OFFICE .BulLDING, RooM 8-3'9-B-C 
WASHINGTON, D.C. 20915 

December 22, 1975 

Honorable William A. Anders 
Chainnan 
Nuclear Regulatory Corrmission 
Washington, D. C. 20555 

Dear Mr. Anders: 

............ --.. ....... . 
....._ ...... .--., •• ,. .... AL.Ir. 

It has recently come to my attention that many agencies have 
not yet implemented the Office of Management and Budget guideline for 
the Privacy Act of 1974 regarding congressional inquiries on behalf of 
constituents. These agencies are not releasing information in response 
to telephone calls from congressional offices which affinn that a con­
stituent request has, in fact, been received. In some cases, agencies 
are refusfog to respond to inquiries even when the const;tuent 1s letter 
requesting help, or a fonn signed by the constituent authorizing the 
congressman to help, has been forwarded to the appropriate division 
within the agency. 

When the Privacy Act became effective on September 27 of this year, 
this Subconmittee was overwhelmed with complaints from Members of Congress 
because executive agencies were refusing to deal with congressional 
inquiries and were citing the Privacy Act as the reason. 

As a result of over a week of meetings between myself, congressional 
representatives, the OMB, and agency representatives, OMB Director James 
Lynn issued the following directive on October 3: 

Disclosure may be made to a congressional office from 
the record of an individ~al in response to an inquiry 
from the congressional office made at the req1,1est of that 
individual. 

The guideline, a copy of which is enclosed, appeared in the 
Congressional Record of October 6, 1975, and the Federal Register of 
December 4, 1975. 

Representatives of the .Defense Department, the Veterans Administration, 
and the Department of Health, Education, and Welfare quickly assured me 
that their departments would amend their regulations to pennit release of 

Enclosure 2 
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Honorable William A. Anders -2- December 22. 1975 

a constituent's personal data to congressional offices upon telephonic 
assurance that the request for congressional help had been made by the 
constituent. 

I am writing now to ask whether your agency is complying with the 
OMB guideline. As you may know, the guideline provides that if a 
constituent has asked for assistance, the Representative should infonn 
the agency of that fact. The guideline does not require that the 
request be in writing, or that it be presented to the agency. 

Please supply the Subcommittee with a copy of your agency's 
regulation implementing the OMB guideline. If you have not yet implemented 
the OMB language, please infonn the Subco11111ittee of your reasons for not 
having done so. 

Thank you for your prompt attention to this important matter. 

cc: James Lynn, Director 
Office of Management and Budget 

Enclosure 
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. bP A ~y:;l~m of records suhject. to tl1-: AcL 
ii the list. i.:; maint:llnal .sc;;>!\rat~•..v by 
tht 1l!CCllCY. it consists or Tec().!"d~ (i.e .• 
t-0:1t:i.ir • .o personal iuiormat!on), :rad 1t1-
!orm:ition is retric\·ed by n:!cm:ac~ to 
l!.\tn~ or some other 1tlcntHying p:ir­
ti·~t:lnr. 

'"Lit>rnrie:.;. Sta11d11rd b!bllogn\phic ma­
t'!rlals maintained 1n agency llbnu-ies 
a11ch :I'> libr:iry indexes, Who's Who vol­
uate:;. and similar materials nre not ccm­
slt\o?n::d to be .system.<> o! records. This is 
"ot to su~ce.st that nll published mat.e­
rtsl is, h:-; \•irtue or that fact., noL suhJP.Ct 
t.:1 the Act. Collections or ncr.s~:iper 
cUppln~ or othe:" published matt.u alxmt 
1ln indh'id.ual ma~n\alned other than in 
a conventional reference liDrarJ ~ou1d 
11orma!lybe o. system a! n:cordi." 

2. RvrL!ine l/$U-Inlra-agcncy dbclo-
81!.Tes <5 U.S.C. f\52a.(a) C7>) 

On P!lll~ 28953, first column, after line 
17;~.id: 

"Intr1&-ageocy transfC!' need noL be 
· cOnsldcr'!d routine uses. Eariler versions 

of Ho11.>e pri;-n:::; btlls, f:::-om \l.'h!~h th~ 
routl!1e use concept deiives, permitted 
~endcs to disclo,,e records within the 
agency to -personnel who hRd n n~ for 
web ncceoJS in th" course o! their omclal 
d\lt.!e!I t!\'JS pern?ittini: inLr.M1genc1• di:;­
clo..~nre wl~out t..'i.e c~m.sent or the !ndi­
vld'.lal. The coni:i?pL or routine ~e was 
de\"eloped to pe1'11l1t other t.lian 1ntra­
a~~ncy di3closure!! after 1t became op­
parant that n su.'lstantJal unnecessary 
\70r'klo::td would l'CZ'..lli: from hl\vin;: to 
r;cek Ute conr.ent of the subject or a 
record t-nch t!me a transfer was made 
for. n 1pu:..i>ose • ••• comp:ltlb!s ~·lth the 
J>U?J>~e tor whtc'h (the record] was col­
lected' cs v.s.c. 552a<a> C7> >. To deter 
promiscuous uae or thls conoopt, a fur­
taer provl5!on wn.s added requlrln!r that 
:roUtllle uses be subject to public nu~lce. 
C~· u.s.c. 652aCe> Cll> .> It is our Yiew 
tnat the couccpt o! routine use was de­
v.laed to cover dlsclosures other tbllll 
tbo.se to omeers or emplo:yeea who have 
& need to for the rec:Ord ln tbe perform-
11nce~~of tbelr omctal duties within the 
agenc:;. 

"It is not necessary. therefore, to ln­
clu::tei h1tra-agency transfers in the por­
tion or tbe system notice covering rou­
tine U-~es (5 U.S.C. !i52a<e> m CD> > but 
l\&:encies m:iy, at thel:- option, elect to 
~6 110. 't"t>e Port!on o! the system not.lee 
covet"in;: .storng~. retrievabUlty, acce.>S 
controls, retention nnd d!lipoul cs U.S.C. 
S52a<c> C.U CE>> .should de$cribe the 
cAtegories or 1lgeney omcial.s who ha\•e 

-'"'c::;ss to the system.•• 

I ~. ccm.~ent- for -aCC('..VS fn response to 
. co1lgrc.~siomzl inquiries (5 U.S.C. 552a <b> 

l'.91) 
On pnye 28955, third colu.rnn. after 

line 18, add: 
: To ~ssure that implementation or Ule 
~t does not. lmve the unintended eirect 

. of d!!nying ind.ivldua.ls the benefit or con­
,;1·c.;sional a.sstst:mcc which they reque.st, 
it. is recommeml?:d tha.t each nrcncy 
establish the .followll~ r.s n routine use 

·. for :-.!I o! Its sy.;;tcrns, con.slste!lt wlth 
: .Su!>.o;ectlons. <a> (7) :lnd <c> <ll l of the 
Ar:t·~ 

D!i.clo:mre nay be m:i:de to ·n. ~ll>!lal 
office from tbe record or an lndh·tdu:lll t:l 
rO!SJ)Ol\Je t<> an lnquley from th .. C0111'fer 
llk>!tA1 CJ:liec made At the rt-r111e:1t ot tnM> 
lrullvldu'\t. 

'I11e operation of lhi:; r 111tinc use will 
obviate I.hr: tu .. ":!d for th~ \.rlttr.11 consent 
o! the Individual ln cv~ry case wher:i an 
indlvidu:i.l :requests w.sl:ttimce o! the 
Member which "·oulcl cut:\tl n dtsclo-
11ure of inform!ltlon pertaining to the 
individual. 

In those cases where the conqressional 
inquiry indicates that the request is 
being nu.de on behalf Of n person other 
than the individual 11.•hose record h to 
be disclosed, the ngency should ad"fise 
the congre.">.-;lonlll ofllcf: that the written 
consent of the subject of the record ts 
required. 'Ihe agency should not contact 
the subject unless, the congressional 
omce requests it to do so. 

In addition to the rout.lne use, agen­
cies can, or course, respond to many 
congrcssiona! reque&ts for assistance on 
b~h.e.l! of iu~ividuals without disclosing 
personal lntorm&tlon wh!.ch would fall 
wlthL'l the Prl\•acy Act. e.g., 11 congres­
sional .inqulrJ concerning a mbslng So­
cial Security check: c:m be answered by 
the :Lgency by st.sting the re&son for 
the d!llay. 

I'<lr.sonal inrormation can be disclosed 
in response to Ii congressional Inquiry 
wlthoui v:rlttcn consent or up:iration of 
a routine use-- · 
. n the information would be required 

to be di;;c!:>sed under the Freedom of In­
Zormatiou Act (Subsection Cb> C2> >; 

I.f the Member requests th~t the re­
&Ponse. go directly to the !ndi\iduai to 
whom the record pertains: 

In "compelling clreumstances a1!ect.inir 
the hc:ilth or safety of a:i irtdl'°ldua.l 
• • •" <Su0stction (b)(8)): or 

Tt> either House of Congress, or to the 
exten~ o! msttar within lts Jur!sdlctiop., 
auy committee o.- subcommittee theteor· 
• • ... CSubsect.ion Cb) (9)). 

The routine use recommended abol'e 
and dillclosures thereunder ant, of course, 
subject to the 30. d!LY prior notice re­
qu!rcmeni of the Act (Bub.section <e> 
CU>>. In the interim, hou-ever, It should 
be Possible to respond to most tnqulries 
by U:>b.ig the provisions cited- ln the 
pre.,ious paragi-aph. Furthermore, when 
the congressl.anal inquiry indicates th~t 
fae reques~ i.; beiug made on the basis of 
a written re<iuest. from the lndlvidual t-0 
whom th~ record pertains, consent cc:l. 
be interred even 1! the constituent letter 
is not pro.,id~ to the agency. 

"Thi.> standard 'tor implied 

that titis ls n!C"...s.,ary whether the! in­
quiry is marl<: pu:-suant lo the. s~dion 
O» (3) or Cbl <1) ('routi.t1c u.i~· or lawe:i­
forceruent dlsclOSU!"cs). At. a 1nhu111111n, 
the 1uquiring lt;:en·:y m•ist dcscrib1! the 
purpose MS elUtf'r l\ bnr~ou:1d ur 141\9 
enforceme11t check." 

5. J\gencJI <proc~ur~t for rc:Jfo10 o.f r.;i­
<peals of c!ea~Li o/ rcq,.e.vu to c1111m,L a 
record CSubsect.hm Cd) C31) 

O.a p:igo 28939, second colllllut, after 
line 39, add: 

"Thlli does R4i~ n1ean th~t t.he ofllcl!r on 
appeal must be n Justice or judge. · 
Ra.ther, tbe reViewing oal.cial l!aigu:..ted 
by the n~ency head may be a Jwtice or 
judi:e <u.'lli:tels in tbi.s case l or aDY other 
agency omclal who meeLs the erltel'la. 1n 
5 U.S.C. 2104& Cl>, <2>. and C3>. ... 

6- Correctil'&l1 record.t reZ~asecl to an in-
divi.da:al CSubaection. <e> (6). > · · 

On paie 2a965; second cOlU3Ul, after 
Una 6, a.dd: 

"While th.ls la?lguo.ge requires tha~ 
agencies make reasonable e1!orts tD as­
sure the aecu1-ac.r of a reoord before It 
1.~ disclost?d, lli.Jen an indi'.1aU3.l rt:Quests 
access to h!s or her record, pursuant to 
&llhliection Cd)(l), above. tha neord 
must be disclosed without "hange or dele­
tiClll except as permitted by 11\lhiectlons 
(j) and Ck'. exemp"°ua. To a'VOld requir­
ing lndtvidu~h> to fUe 11nne<lflllnr:r. re­
quesb; for nm~ndme.nt. bowenr, the 
agency shol!ld review tha recol'd an1i an­
notate any materf.l\l d!se1osed to 1ndtcat.e 
that which it iute.11~ to am.end or cie­
late.•• 

'l. Right& ol JltiTcnls c:Jt!l legal rnuzri!­
i:nu (Subsection <h> > 

•On page 2S!l70, second colum~ after 
line 59, add: 

"This is not intended to suaest tbat 
minors L'f"!! precluded fro:n exerclslnir 
rights on their own k:ohalC. ~cept i3 
otb.erwlsa prorlded in ihe Act (e.g., r.en­
eral or sPeClftc e:te:DJ>Llom> 11. minor dOP,S 
have the r\tdlt to ~es& a retOrd pe?­
talning to him or herself. 'l'here u no 
absolute right Of e. parent to have 1iecess 
to a record nbout a c-hlld a~nt a.court 
order or consent.•• 

8. BelatioJSS1~iP& to.the Frttdom <1/ ln.­
formatio'll Act <Subsectlon Cq> > 

On page 28978, third column. after 
the la.st Hne. add: 

"In some in.stances under the Pli'racy 
Act an agellCY may (1) exempt a s:r.stem 
or records Co1· e. JJ»rtlon thereof> f.roo 
access by individuals in accordance with 
the general or apeclf\e exemptions (sub­
section CJ> or Ck> > : or C2> deny a re­
quest for access to records CODlPUed ln 
l"e!lSOnuble an~icipation of 11. civil 1.ctlon 

does not «J>'PlY to other than. congres- or procaedinr or e.rchivnI records Csub­
sicmal im1~i~ifs... . . section .Cd> C5> or (1) >. In a. fe-1'1 ll}-

4. Describing th~ purp!»e in ' ac- stances tlla exemption· from di.!cl"»ure 
counti1lg of disolosures CSubsectlon ( c) under the Prlva.c:; Act may be interpreted 
<I>) to be broader than the Frc~om of l:nlor­

On page 2il936, fir.st column, after line mat.ion :Act CS U.S.C, 552>. In sucil ln-
42, add: stances· the Privac:; Act should not be 

"Age:1cies which suhmit inc1ulrles. to used to dc1u· access to information ~bout 
other agencies in co1mectlon ·with law nn individual which w:n.!ld othN'w.ise 
enforCi'me11t or pre-emplo:;rment investl- have been reqztlred. t.o be c.!isclos,c:.1 to 
g.Ltion.~ <e~.. record checks> nre rt'." that indivld~tal under. tile Freedom cf 
mlndl?d to mclude the purpose in thei.r . 
r~ord check ln o\ller to ·Preclude ba\ing · In.fonn:i.t1on Act. 
record chc..~ks returnal to them to R~er- "'\Vhethe:- a reQuest by l\U lndh·!dual 
talu the PU-'1Jo.1c o! lh~ che...·k. It is noted for access to ~ or he: record is to ·be 
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January 12, 1976 SECY 76- 20 

From: 

Thru: 

Subject: 

Purpose: 

COMMISSIONER 'ACTION 
The Commissioners 

Kenneth R. Chapman, Director 
Office of Nuclear Material Safety and Safeguards 

Executive Director for Operations~~-
TASK FORCE FOR THE MATTER OF REVIEW OF REGULATI-ON OF RADIUM 

AND ACCELERATOR PRODUCED RADIOACTIVE MATERIAL 

To obtain Ccmnission cuciueuts on a proposed internal 'lask Force to 

review the regulation of radium and accelerator produced 

radioactive material, ani on a letter to Fill\. 

Discussion: As requested in the meeting with the Executive Director for 

Operations on January 6, 1976, enclosed is a memorandum to 

implement a Task Force to review the matter of regulation of 

radium and accelerator produced ~adioactive material (Appendix A). 

A copy of the Agreement State reco11111endations to the staff 

on this matter is shown in Appendix B. 

Copies of the Conference of Radiation Control Program Director's 

letter of May 20, 1975, regarding the matter, and Chairman Anders' 

reply dated July 14, 1975, are shown in Appendix C. 

A copy of pages 65-67 of a June 1, 1973 GAO report on the 

Agreement State program expressing similar concerns is shown 

in Appendix D. 

/ )• ··' Jf:~' / 
;'/~:-/- -f /.. -6·--.--- ~ ---

Enclosures: See attached 
I

r/ _Kenneth R. Chapman, Di~tor 
,; r Office of Nuclear Material 

Safety and Safeguards 

Contact: 
G. Wayne Kerr 
J. O. Lubenau 
492-7767 

Commissioners' conunents should be provided directly to 

of the Secretary by c, o. b. Tue8lay, Jmruary 20, 197 6. 



'l'lll' Comm I HM I 0111• rn 

Enclosures: 
1. Appendix A - memorandum 

w/background report 

- l -

2. Appendix B - Ltr fm Texas dtd 10/16/75 
3. Appendix C - Ltr fm Charles M. Hardin 

dtd 5/20/75 & Chairman . 
Anders' reply dtd 7/14/75 

4. Appendix D - Excerpt fm GAO rpt dtd 6/11/73 
5. Appendix E - Proposed Letter to FDA 
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NU<:t.rf\ll ll[(illlf\IOllY Cl.IMMISSION 

WASlllN<i ION, 0. C:. 71Ht!1!1 

Howard K. Shapar 
Office of the Executive 

Legal Director 

John G. Davis, Acting Director 
Office of Inspection and 

Enforcement 

Robert B. Minogue, Director 
Office of Standards Development 

Joseph D. Lafleur, Jr, 
Acting Director 
Off ice of Interpational and 

State Programs 

TASK FORCE FOR THE MATTER OF REVIEW OF REGULATION OF RADIUM AND ACCELERATOR-
PRODUCED RADIOACTIVE MATERIAL . 

NRC has been requested by the Agreement States and by the Conference of 
Radiation Control Program Directors to look into the matter of the regula­
tion of radium and accelerator-produced radioisotopes. A background report 
on the problem prepared by the Agreements and E:xports Branch, NMSS, is 
attached. 

At the October 1975 meeting of the Agreement States, NRC announced that an 
internal Task Force will be formed to perform a review of this matter. The 
Task Force will include representatives from ELD, SD, IE, ISP and NMSS and 
a representative from an Agreement State and from the Bureau of Radiological 
Health (FDA) to serve as resource persons. The Task Force will be chaired 
by Don Nussbawner, NMSS. Please provide to him the name of your represent­
ative by January 30, 1976~ The Task Force will begin its work in the near 
future. 

Attachment: 
Background Report 

Lee V. Gossick 
Executive Director 

for Operations 

Appendix A 



Background 

Background Report on the Matter of 
Regulation of Naturally Occurring 

and Accelerator-Produced Radioactive Material 
January 7, 1976 

The Atomic Energy Act, as amended, requires the NRC to regulate source, 
by-product and special nuclear material. Naturally occurring radio­
active material, principally radium, and accelerator-produced radio­
active material is subject to varying degrees of regulatory control by 
the states. Twenty-seven states license these materials (all Agreement 
States, plus two non-Agreement States), twenty-two states conduct a reg­
istration program and one state has no program. Inspection and enforce­
ment efforts are equally variable in scope. There is no basis at this 
time for expecting a minimum, uniform regulatory program to develop 
through individual states' actions. There are also specific areas where 
national regulato~y action and coordination is appropriate, e.g., the 
development and enforcement of product standards and the control of dis­
tribution of consumer-type products . . 

Since 1912, nearly 2000 grams of radium have been produced in, or imported 
into, the United States. Early regulatory efforts to control radium haz­
ards began in the 1930's, but significant, though limited, impact was not 
made until the 1960's. By that time, nearly all the radium in the United 
States had been produced and distributed in a wide variety of consumer 
products and medical and industrial devices. According to published 
state statistics, approximately 3,300 persons are currently known to 
regulatory agencies to possess radium sources. These are classified as 
1900 medical users, 1000 industrial users and 400 other types of users. 
Approximately 1400 of these 3,300 persons are located in non-Agreement 
States. These figures do not include owners of consumer-type products 
presently in the public domain and numerous other sources which are sub­
ject to regulation and which are "lost." Reported radium incidents occur 
at a rate of about four per month. 

The production and use of accelerator-produced radioisotopes ls a post-
WW II phenomenon and is increasing. The scope of state regulatory activi­
ties for these materials is similar, and therefore as disparate, as they 
are for radium. 

The GAO report on the Agreement State program, dated June 11, 1973, doc­
umented the concern of the states regarding the lack of uniform controls 
over all radioactive material. In October 1974, the Agreement States 
strongly recommended the NRC assume regulatory responsibility for natural­
ly occurring and accelerator-produced nadioactive materials. 
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The Conference of Radiation Control Program Directors in letters to 
the Connnissioners dated May 20, 1975, strongly urged the NRC to take 
such action. (Copies of the report and letters pertaining to these 
requests are appended to this report.) 

Issue 

The issue is to decide whether to leave the regulation of these materials 
under minimal and non-uniform regulation, to recommend regulation by other 
Federal agencies, or, in accordance with recommendations, take action to 
include these materials under NRC jurisdiction. The last alternative 
would require an amendment to the Act, changes to the regulations, and 
result in added workloads to the materials licensing, inspection and 
standards development areas. Currently, NRC administers approximately 
8300 licenses. Assuming that the regulatory control of radium and accel­
erator-produced materials by Agreement States will be continued, NRC's 
inspection and licensing load would be increased by about 17%. The 
impact on Standards Development is not defined at present. 

Current Position 

The States look to NRC as the lead agency in the regulation of nuclear 
energy and radioactive materials. Serious consideration has not been 
previously given by NRC to obtain this authority. The Agreement States 
have expressed a strong reconunendation that NRC take action. Such action 
by NRC should also result in clarification of OSHA's role in regulating 
these sources (by reserving regulatory authority in this area to NRC and 
to the Agreement States). The Department of Labor has stated they believe 
regulations governing product design and manufacture are needed .. ·chairman 
Anders, in his response to the Conference of Radiation Control Program 
Directors, stated NRC is in the process of studying this proposal (attached). 

Possible Issues, Controversies and Problems 

a. Generic technical and policy matters - Basic standards for the 
evaluation of the hazards and degree of controls to be applied 
to products containing these materials (watch dials, static 
eliminators, luminous paints, etc.) need to be developed. 
Whether or not to even attempt to exercise control over 
consumer product-type sources already in the public domain 
is a basic policy matter to be developed. 
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b. Staff-licensee controversies - Many present radium users will 
have difficulty in adjusting to tight regulatory control. An 
indeterminate, but significant, number of persons will probably 
elect to dispose of sources rather 'than adapt to the tighter con­
trols. In the medical area, conversion to the use of sealed 
sources containing byproduct material, and to the use of after­
loading techniques, can be expected. Such changes would be con­
sistent with numerous r.ecommendations already issued by Federal, 
state, and medical groups. 

c. Public reaction - Public reaction should be favorable since it 
would serve to further ensure the public health and safety. 

d. Regulations needing revision - Several parts including 10 CFR 19, 
20, ~0-36, 71, 150 and 170. 

e. Issues relating to the other agencies: 

(1) Federal - FDA's Bureau of Radiological Health currently 
conducts a modest voluntary cooperative program in 
this area with the states. FDA has an extensive reser­
voir of information on radium hazards but has no regula­
tory authority in this area. FDA is hopeful of gaining 
legislative authority to regulate medical devices and 
such authority would provide product standards to sealed 
sources used in brachytherapy. As noted previously, the 
Department of Labor would probably be receptive to the 
move. EPA currently operates a radium disposal facility. 
(Operation of this facility has been found to be vital 
to programs which have been successful in encouraging the 
discontinuance of radium use.) EPA's role on the environ­
mental issues concerning controls of naturally occurring 
radioactive materials is indeterminate. {Examples of 
natural occurrences are high concentrations of radioactive 
materials in mineral industry mines, in drinking waters, 
in beach sands, etc.) 

(2) State - Current state programs range from none to exten­
sive licensing and inspection efforts. "Grandfathering" 
existing state programs which provide licensing and 
inspection will probably be sought by the states. How­
ever, Federal assistance, or direct Federal control, may 
be requested by the states for specified problem areas, 
e.g., control of mill tailings, and decontamination of 
contaminated buildings and structures. 



Recommendation 

It is recommended that an internal NRC Task Force be created to review 
this matter. Membership should consist of representatives of the Agree­
ments and Exports Branch, Materials Branch, Standards Development, the 
Office of Inspection and Enforcement, and the Office of the Executive 
Legal Director. The FDA, having had experience in radium hazards evalua­
tion, and the states, should be asked to provide representatives to serve 
as resource personnel. 
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A. 

At the Irnnual H8cting of the Agreement States, October 8-11, 1974, 
the State caucus l1cld en October 9, made the following requests and. 
reeomtnen(L·.-i.;.ions of the. ~.E .c. 

1. '!'he States appreciate the Agreement and Export Branch's expressed 
intercnt in providing additional training for state regulatory 
pm;sonnel. The States request that the Agreement and Export 
Branch continue close coordination with the Government Liason 
Division in establishing priorities for training programs in 
order that the priorities established by the National Conference 
of nadictt.ion Control Program Directors receive due consideration. 

The 'l'cxns R~diation Control Branch is currently developing an Oil 
Well rJogging Course in cooperation wit~ the Region VI training 
commit':.cc. The States request that the .A.E.C. consider funding 
state <ittcnclecs t.o tlmt course ·and possibly others that may be 
developed to meet specific regulatory neee.3. 

2. The Stntcs rcquc-st that the A.E.C. reevaluate Generally Licensed 
Device~• used in measuring levels, density and thickness with the 
intent to determine if the devices· currently being distributc~d 
cont.inn(' to meet radic:ition sufcty cr.:i.teria which allow them to be 
cljgiblc for ~rcneral. .licensed distribution. The evaluation .should 

. incluclc u <lctc1~:nination tho t the devict'!s continue to meet essential 
nn fcly critcrin t.hrmt<:_ihout their us~ful life. 

·. 
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Mr. (;. \'lo1~ · 111: l~1·l 1· 

OcLobc·r. J (,, 19./'1 

Puge 'l'wo 

'l'hc Stat.8 s will provide the A.B.C. u list of observed circumstances 

which in<lic.:1te t-.hat thG requested cvalu<ition muy show that these 

ucvj cc~; muy not be eligible for continued distribution for 

9cner<::1lly licenr;ed use. The list will be sent to you by Aubrey 

Godwin, 1975 Cliairman, in 60 days. 

3. 'fhe f.t:nt:es request that the A.E.C. consider changing 10 CFR ;W.204 

to <illow l:.lnd buriul of !>mall quantities of radioactive material by 

specific request only. {Similar to the current rule for specific 

approval of incineration.) 

4. The Stutes request the A.E.C. to investigate t11e possibility of 

providing the States with uniform soil contamination limits. 

5. T'hc States request that the A.E.C. provide descriptive Sealed 

SOULCC and Device sheets for devices distributed under the terms 

of Gcnera.l JJiccnsing. The States will provide similar sheets for. 

device::; di:::trib;..;tcd under their licensure. 

6. 'J'he St.at.cs request that the A. E .C. consider reestablishing 

notifications of shipments of large quantities of radioactive 

materials and quantities of S.N.M. sufficient to form a critical 
mass thru stutc jurisdictions. 

7. The States recom.11end strongly that the A.E.C., or it's successor 

agency, move immediately to bring accelerator produced and 

naturally occurring radioactive material under it's jurisdiction. 

The States also suggested that the A.E.c •. should examine the possible 

impact of the Act creating a new agency upon agreements now in effect 
with the u. s. A.E.C. 

The States expressed appreciaticm for tl1e positive action of Mr. 

Brown of the Government Liason Division in committing funds to permit 

interaction of the States in emergency response planning. 

I am enclosing a copy of Dr. Paul Numcrof's "shotgun" letter to state 

program personnel. The States feel that the establishment of an 

organizut.ion such as this may tend to dilute the proper routes for. 
notification of incidcnta and accidents. 
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Mr. G. Wuyn~ Kerr 
Oclobc~r 16, 1974 
l>ugc Three 

) 

I want to express our appreciation to you and Don Nussbaumer in 
particular and the rest of the A.E.C. staff in general for a 
productive meeting with a minimum of controversy. We recognize 
that your problems and ours are many and varied and we look forward 
to \vorking with you as we attempt to improve radiation safety 
practices in mutual areas of concern. 

Yours truly, 

~~PX.#~ 
David K. Lacker 
Chail:man, Agreement States 
1974 Meeting 

Encl. 

. . 
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CO.\TEUE.\'CE OF R.·\I)/..11'/0.\' CONTROL PROGll.·1.\1 DJUJ::CTORS 

Richard T. Kennedy · 
u. S. ~\Jclear Regulatory Cormri.ssion 
Wnshlngton, D. C. 20555 

Dear C.Ommissioner Kennedy: 

. 

\ 
May 20, 1975 

On behalf of the Conference of Radiation Control Progr;un Directors, 
I want to thank rou for giving members of our Executive Co:rmittee the 
opportw1i ty to r.ieet with you and discuss the activities of our Conf ercnce. 
I feel that the meeting \\'as very fruitful in that we were able to learn 
of sane of your concepts relating to state activities, and \\·e hope \\·e 
were able to provide you infonnation as to the Conference's relationship 

.with the Nuclear Regulatory Conmiss_ion.· 

As indicated during our visl.t, the Conference of Radiation Cont.rol 
Program Uircctors represents the radiation control programs of each of 
the fifty states, the District of Columbia, certain metropolitan agencies, 
the Virgin islands, and Puerto Rico. The Conference, therefore, net only 
i·cprcscnts those states \\'hich have signed agreements \d th the :-.uclear 
Regulatory Car.mission but all radiation control programs. On the attached 
document I have listed the objectives of this Conference and the task 
forces \\·hich have been acti vc during the past year. In addition to these 
task forces, the Conference also perfonns its work through workshop activities 
at its rumua1 meeting. ;Uso attached is a listing of these specific \,·ork­
shops which \\·ere conducted at our last annual meeting. Proceedings of this 
mutual meeting will be published, and v>e \dll provide you with a copy ,,·hen 
the proceedings arc available. 

I would like to list some of the points which \ferc discussed \d th 
you during our meeting. 

1. TI1c Agre~mcnt States have e>.."Prcssed concern regarding the 
. organizational location of the Agreements anl..! &-ports Branch within the 
!\RC. Prior to the reorganization of the AEC in May of 19i2, the Agreement 
States colll!m.micatcd witJ1 the Division of State and Licensee Relations. 
Organhatioruilly, this Division \•as only n.:o levels below the Commission. 
l t \-.'as fol t by the Agreement States that this Division \\as able to express 
t.he conccn1s of the A~rccment States to the Contnission. It ~as also felt 
t.hat the Division of State and Licensee Relations \\as involved in fOliCT 
dcvclopr:1ent for the Co:r:;aission. Currently, tJ1e Agreement States cor.r.-...micate 
witJ1 the Agreements and E."q:>orts Branch within the Division of ~laterials and 
Fuel Cycle Facility Licensing. Several states lwvc expressed concern th.at 
a~tcr the reorganiz~t:ion of :-by 3, 1972, of the AEC and the: last rcorgani:a­
t1on of January 19, 1 !175, the comnunication point with the. ?\RC is at such a 

Appendix C 
Page 1 of 4 



COSFERE.\'CE OF R.-\l)/ .. \ 1'10.\" COSTROL J>ROG/LU! DIJlECTORS 

Richard T. Kermcdy 
Pagl' 2 
May 20, 1975 

level in the organization that these concel11S may not reach top niana$cmcnt. 

2. In light of the concern as ex--pressed in item no. 1 above, another 
pofot discussed clurin!! our meeting ,,-as the consideration of the establishment 
of an advisory group to the Cor:rnissibn representing the states. Such an 
advisory group could not only C:\"Press the concerns and interests of the 
Agreement States but, additionally, could infonn the Corrmission of other 
state actfri tics <md concerns in matters dealing h"i th em·ironr.1ental roni­
toring of nuclear facilities, emergency response planning and capabilities, 
and other topics of state concern. If such a group ,,·ould be appropriate, 
the Executive Col1111ittce of the Conference could serve in this capacity. 

3. Another suggestion for consideration regarding impro\·ed conm.mica­
tious from states to the ~RC ,,·ould be the establishment of a regional position 
in each of the ~:RC regional o;fices \\'hereby direct cor.munic:ition "°ith st<rtcs 
and the regional office could occur. Both the. FD:\ and the EPA kn-e such 
positions and have fotmd these regional contacts ldth states to be very 
productive. · 

4. There is ·concern on the part of several states regarding the need 
for Federal control of radioactive material not being regulated by Agreement 
States or the :\RC. ~bst Agreement States have included naturally occurring 
and :iccelcrator produced radic:ictive material under the same regulatory control 
as m::iterials coming under the Atomic Energy Act Khcn these agreements Kcre 
signed. lio\,·cver, since there are 25 non-Agreement States, there is a definite 
gap existing in the proper control of these non-Agreement materials. Tnere­
forc, we strongly urge the ~l~C to consider taking appropriate actions to place 
this type material under the same control as is no~ applied to rotcrials 
falling under the Atomic Energy Act. · 

Again, let me thank you for giving us the opportunity to F.1Cct with you. 
1\'e hope this is one of several opportwii ties that we will have to periodically 
meet with the Cor:iniss ion. 

CMl:co 

Attachments 

Yours very truly, 

~A<t:J:_ /-(': ~4L 
Olarlcs M. lkl.rdin 
Past-Olainnan 
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Mr. Charles H. Hardin 
Past-Chainnan 
Conference of Radiation 

Contro·1 Program Oi rectors 
213 Birchwood 
Frankforts Kentuc~ 40601 

Dear Hr .. Hardin: 

JUL t ·I 1S415 

I am pleased that you and the members of the Executive Corrmittee felt 
that the April 8 meeting was a fruitful one. I regret that I was not 
able to join Conmissioners Gilinsky, KenneclY and Rowden. I understand 
that they share the Executive Co111nittee 1 s feeling and appreciated the 
candid exchange of infonnation and ideas on state-federal interrela­
tionships which ensued. I hope that such discussions can be held with 
greater frequency in the future. 

With regard to the points raised in your letters of May 20, 1975, my 
c01110ents address them in the order in.which they were presented. 

l. You expressed concern regarding. the location of the Agreements and 
Exports Branch within the NRC. We are mindful of the need to assure 
ready access to the Executive Director for Operations and the 
Co1J1J1issioners by those concerned with matters affecting the States, 
and such acc~ss is afforded. As examples, recent decisions concern­
ing Conmission actions regarding the American Nuclear Corporation 
in Tennessee and Huclear Engineering Company in Kentucky were 
reached after consideration of these matters by the Conmissioners. 
Close liaison is maintained by our Office of International and 
State Programs with all of the states as well as with the Agreements 
and Exports Branch and other CoRnission staff. We believe that 
this provides a co111J1unication net which assures that all state 
concerns reach the appropriate leve1s of management. On the other 
hand, if there are instances where you perceive this not to be the 
case, please do not hesitate to bring them to my attention. 

2. You suggest that the Cmrmission consider establishing an advisory 
group from the states and, in fact~ that the Executive Conmittee 
of the Conference could s2rve in this capacity. The Conmission's 
basic regu1atory responsibilities.st~n from health and safety 
concerns, and involve related aspects such as balancing the need 
for new nuclear facilities with their environmental impact • 

. · 
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Mr. Cf1arles M. Hardin . - 2 -

Real izh~g that states have similat concerns, the Corrmiss.ion, for 
example, has beeh working with the Conference on rad1oloyical 
health and safety matters and with a con;nittee of state represent­
atives to assure that our mutual concerns are understood and 
satisfied to the extent possible. The Conferenc~ and the siting 

· co1J111ittee are thus acting as special advisory groups to the 
Conmiss1on and I trust tnat this relationship will continue. 
Perhaps your suggestion of the establishment of a state advisory 
group could be implemented to focus the Conm1ssion 1s state-federal 
interrelationships. We have asked the staff to look into tnjs ~~ 
possibility, and we will be in touqh with you on this matter soon. 

3. You also suggest that the ColJlll1ssion consider establishing regional 
pos1t1ons to foster improved conrnunications between the states and 
NRC. · We agree that "close conmunication 11 with the states is highly 
dss1rable in such areas as emergency preparedness planning. siting. 
env1romnental and transportation surveillance, agreement state 
program, and other subjects of mutual interest. I appreciate your 

. . highlighting this subject as one of the Conference recoll1!lendations. 
Again, we are looking into the pqssible ways of accomp11shing this 
important objective and will want to discuss this with you. If 
you have additional suggestions regarding specific advantages or 
considerations for such regional positions, please be sure to br1ng 
them to our attention. 

4. You also suggested that the NRC consider taking action to assure 
that radioactive material in the non-agreement states not presently 
covered.is subject to the same control as in the agreement states. 
As you know, this reconmendation was also made at the last meeting 
of the Agreement States in Bethesda in October 1974. We are currently 
in the process of studying this proposal. which has far reaching 
implications for the NRC. and w111 keep the Conference and the 
Agree111ent States infonned of .any action we take. 

I would like to thank you and the Conference for your reco11Jllendations, 
and I hope that th1s response will serve to 1mprove our dialogue on 
these matters of mutual concern. 

Sincerely, 

1~1 

Hilliam A. Anders 
Chainnan 
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LACK ()F U:\ I ~~~)_!_~l_!.~0:'~!~~1~'-~~:. 
OVER R,\DJ<.),\CTfV!: ~l.\Tl:l\l·\L ----·--------------·-··----

;\ number of St:1tc-s cxprc:;svd cuih.:er;i about the lack of 
comprehensive Federal controls·--or u;li[orm and compatible 
State controJs--ovcr n::iturall)' occurring radioactive materials 
(such as radium) an<l acl:clerator-proJuccd radioactive mate­
rials. '.'lo Fc~dcra l agency ki:.; COllljHc!1ens i VL' jurisdiction 
over users or such rn~ttcl'i:ils, even t;1ou!'!i their hazards are 
similar tu tho:.;c or ru;1cto1·- 11rod11ced r:1dio:1cti\'C materials. 
ln L1ct, ;1l·1.:ordi11_t!. tu ,\Lt: and 111:\'i, radium is 111orc lw:::.<.1rdous 
than 111o~;t 111:tiillll1dc c<1,lio:1ct·ivc matcrinJ:;, 

.\lJ ;1gn.'L'lllc-i1t St.:1tc:s hav...; d('Vclop~~c1 com!_)rc'llcnsivc regu­
L1tory 11rugra1n~; th,')' l'l'~!.11l:1tc bot!1 :1~1.1'ct'1:1<.:-nt and nonagree-
mcnt mntcri a Ls. ,\l:C !1a~; reguL1tory rc~sponsi hili ty for the 
possession :ind usu liF agrcen1cnt materials in nonagreement 
States. 1\1'.C ltas no responsibi.lit}', ho\,•ever, for oti1cr radio­
active materials (radium and ~1ccclcrator-produced isotopes) 
users, J:1<l agreement St:1tcs have been conccr:1cd about the 
extent to which nonagru:mcnt St<.1tC'S regulate such users. 
ln :aldi t ion, al tltougli t)w lle!i;irtmcnt of Ll1bor has responsi­
bility under l)S[f:\ for r2gulating r-;tdium anll accelcrator­
prod[1ccd m:1tedals as t!1ey :rfrcct the hcalt!1 and safety of 
crnployec-s, the l1·.·p:1rt1i1cnt docs not h:tvc: responsibility for 
regulating otlwr :1.·q>cL:ls of the manufacture anJ use of these 
materials.· 

Several agrc~ment-Statc program directors expressed . 
concern to us about the lack of uniform <:ind compatible con­
trols over devices contain.ing radium \vhich are manufactured 
in nonagrecment States an<l di:>trihutcd throughout the United 
States. 111 aJJitio:1, thl'se officials stated that competent 
regulatory autlturi.t.ics need to evaluate anJ control the <le­
sign, construct.ion, and testing of such devices to insure 
that proper ra<liologicul safety requirements are met. To 
illustrate the importance of this problem, in 1971 two­
thir<ls of the companies lvhich sold devices containing radium 
\verc located in nonagrce111ent States and accounted for 91 per­
cent of the total Jeviccs sold. 

The following coun11ents made by nidiation control offi­
cials of three agreement States in response to our question­
naires illustrate the cunccrns of the.: Stutes. 
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Kansas 

"A. L·u11:>iJt~r;d>Jv a'111ou111 ul ti.Ill" Ila:, ht.·t~ll "f'L'lll Jll 

this state locating, evaluati:tg, and correcting 
problems caused by the receipt and use ~f 'non­
licensed' radioactive materials. Such de~ices 
have in some cases entered the surplus market and 
been responsible for contamination incidents; 
some have been sold to persons unfamiliar with 
radiation safety and used without prop~r authori­
zation. Some a re quite 1 ike ly being sold in the 
state at this time and this office is unaware 
of the nature of the device, its use, and degree 
of hazard, if any." 

Maryland 

"* * * density gauges and the * * * fire detec­
tors containing radium have given considerable 
administrative problems since thei~ home base 
is in a non agreement state, and we cannot rely 
on an agency to assure continued regulatory con­
trol over the manufacture of the devices. There 
is a definite need for a single agency having 
jurisdiction to do an evaluation and provide 
regulatory control for non agreement state· 
manufacturers. We could then rely on the agency 
findings in our licensing actions." 

North c·arolina 

"Evaluation and control of devices and device 
manufacture by competent authorities having regu­
latory jurisdiction provide needed assurance of 
initial and continued device safety and quality 
control. Non-agreement material from non­
agreement states is not adequately controlled to 
provide the same safety assurance as in the case 
of agreement material and non-agreement material 
from agreement states. 

"Devices of foreign manufacture present similar 
problems." 
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Agrccmcnt-~)tate oCficL:ds ~><iid they would Jikc to have 
some assurance that all States UI'< .. : l:Valuatin.g and controlling 
manufacturers of_ such tkvices a<lcciuat'e1y. 

The Commiss iouer of FDA has concurred in the States' con­
cern. In a ~larch 13, l ~l72, letter to the chairman of the Con­
ference of RalU::ttio11 C.ontn»l Program Directors, he stated 

"I concur in your evaluation that the control 
over radium and accelerator-produced material is 
not uniform an J comp at i b 1 e \vi th that exercised 
by the Atomic Energy Commission over material 
under their authority. This lack of uniform 
Federal/State control docs pose problems regard­
ing the design and safety of products manufac­
tured without regulatory review and control and 
sold to individual.s in the licensing and non­
licensing States. In addition, there is the 
problem of uni form qualification and control of 
users since only 22. Agreement States, New Jersey, 
and Pennsylvania license radium users." 

In December 1972 a Bru1 official told us that, to assist 
the States, BR!l had initiated an informal progr.am for evaluat­
ing, upon request by an agreement State, the radiation safety 
aspects df manufacturers' products in nonagfeement Stat~s. 
He said that BRll and radiological health personnel from the. 
nonagreernent State evaluate these products at the manufac­
turer's plant. He also said that this program is only. volun­
tary because BRH docs not have statutory authority to inspect 
manufacturers of products containing radioactive mate rials. 

In commentin.g ·on our draft report, the Department of 
Labor told us that, although OSHA covers radium and 
accelerator-proJuced materials as they affect the health 
safety of employees, it believes that further regulation 
needed in product design and manufacture. 

and 
is 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON.-D. C. 20555 

John C. Villforth, Director 
Bureau of Radiological Health 

I 

Food and Drug Administration 
Public Health Service 
U. S. Department of Health, 

Education and Welfare 
5600 Fishers Lane 
Rockville, Maryland 20852 

Dear Mr. Villforth: 

The U.S. Nuclear Regulatory Commission has been requested by the Conference 
of Radiation Control Program Directors and by the Agreement States to review 
the regulation of naturally occurring and accelerator-produced radioisotopes. 

In response to these.requests, we are forntl.ng an internal task force to 
recommend a course of action. We are, of course, very much aware of the 
extensive reservoir of experience and technical knowledge in this area 
within the Bureau and in the States. During our recent meeting of the 
Agreement States, they designated Dave Lacker to serve as a resource person. 
Accordingly, I wish to extend an invitation to the Bureau to provide a 
representative to participate as a resource person on the task force. 

If this is agreeable, please furnish the name of your designee to 
Don Nussbaumer, Assistant Director for Materials Safety and Licensing. 
We anticipate that the task force will begin work early in 1976. 

Sincerely, 

Lee V. Gossick 
Executive Director 

for Operations 
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February 11, 1976 SECY-76-81 

COMMISSIONER ACTION 

FOR: 

FROM: 

SUBJECT: 

DISCUSSION: 

Attachments: 

The COllllli.ssioners 

Peter L. Strauss, General Counsel 

FOIA REQUEST FROM CONGRESSWOMAN ABZUG 

Attached is a proposed letter to 
Congresswoman Abzug, in response to her 
recent FOIA request. 'l'he request, which 
arises out of the recent Pollard matter, 
is granted in full, but with a paragraph 
explaining the format and tentative char­
acter of the Technical Safety Activities 
Report. EDO, NRR, and ELD have concurred. 
OPE has no comment at this time. The 
Technical Safety Activities Reports, which 
are voluminous, are available in the Office 
of the Secretary. Our response is due to 
Congresswoman Abzug by February 19. Please 
give any comments to the Office of the 
Secretary at your early convenience. 

~/.;ff-::.d 
1. Proposed Letter Peter L. Strauss 

General Counsel 2. Incoming 

CONTACT: 
Janice Corr, OGC 
492-7375 

DISTRIBUTION 

Commissioners 
Commission Staff Off ices 
Exec Dir for Opeirations 
Secretariat 

NOTE: Commissioner corranents should 
directly to the Off ice of 

fl~~~~~~~ ffi ~by~~·~ 65~1\fuary 18, 



UNITED STATES 
NUCLEAR REGULATORY COMMJSSION. 

Ol'PICI OF THE 
CHAIRMAN 

... ,. WAIN~.&>. C. 2*111 

. -;, 

' -~··' ' 

Honorable BeJ~la S. Ahzug 
o.s. House 01: Representatives 

Dear Mrs. Ab2:ug: 

Enclosed pleeLse find copies of the documents requested in 
your letter c•f January 30, 1976. 

Item 6 of yoi:tr request, the "Technical Safety Activities 
Report," relaL·ted to nucle~ power plant licensing. Sev­
eral such reports have been issued to date (Item 6 and 
Item 7). The\ activities referred to in these reports are 
primarily related to the development of improved calcula­
tional techniques to be used.by the NRC staff in evaluating 
nuclear powei: plant performance, or to the development of 
new technical positions to be incorporated into NRC regu­
latory guides. These reports were begun as a management 
technique to organize and schedule technical activities of 
the licensing staff of approximately 450 engineers and 
scientists. Although the format and contents of. these 
reports have not yet been developed into the programmatic, 
scheduling and budgetary control document ultimately 
intended, copies have been distributed periodically 
throughout staff in order to provide updated information 
on the staff's current technical activities, including 
laboratory research and development programs. The items 
contained in these reports on staff technical activities 
have been the subject of numerous public discussions in 
ACRS meetings, meetings with vendors and utilities, NRC 
hearings, and other meetings, the minutes of which are 
available in 1:.he NRC Public Document Room. In the future, 
as issued, thE~se reports will be placed in the NRC Public 
Document Room .. 

Enclosures as stated 

Sincerely, 

William A. Anders 
Chairman 

·-..:¥ 

"""· 

·. Attacmnent 1 

., . ~ ;.·. 
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€ongrts' of tbe itnittb •tatts · 
Jlonst of l\qitr!Cmtatibti 
fBa4iqfon, D.C. 20515 

3aaaary 30, 1976 

Mr• Willlma A. Anclcs 
Chairman 
Nuc:lear Jtegul&tory Coliai9aion 
Wubington, D.c. 2055~» 

Dear Mr. AncSerat 

... ~' 

•. 

Perswmt to the Freedc1in of infomaticm Act 5 use 552, I hereby 
request the following 15oc:umantat 

The following correspc,n&ince between Mr. Anders and Hr:. Jbbert 
Pollard, Project Manager in the Office of Nuclear Reactor 

---·-°" o.c. 2"15 

---' ~~ 

---. .... v. ·-· ........... .,_ 
-~N.Y. I.al 

,..0.-.._ 
..... 'W9mc.N.Y • .-S 

ttegulation ud the NRC,, and Mr. Pollard's attorney, Hr. Guy Sbpaan. 

1. January 15, 1976 1,atter from Hr. Simpson to Mr. Andera 
2. January 16, 1976 letter frOll Hr. Sillp•on to Mr. Anders 
3. January 16, 1976 1111!·.mrandm froa Mr. Anclers to Mr. Pollard 
4. January 23, 1976 l1etter from Mr •. Pollard to Mr. Anders 
s. January 26, 1976 111:tter from JU. An~:r:• tO Mr. Pollard 
6. In addition, the ·~E'echnical Safety Activities ltepor~, December 1976 
and the accompanyinq lt1tter of tranmd. ttal dat~. Janue...;y _ 5, 1976, fraa Mr. 
~bert Heineman, Dirac1:or, Division of Systems and Safeti~· 
"f. Finally, all previous issues of this periodic report issued since 
December 1974. 

I believe that the releiae of this material is in the public interest 
and therefore request t~at any fees atten4-nt on it be waived • .. 
Under the Act, the Age111i:;y has 10 days within which to respond. I 
look forward.to your early reply. 

./ 

(· 

BSA 

.--

BELLA S. ABZUG 
Jlmaber of Congress 

· Attaehnlent :2· 

THl9 STATIONER"I' PRINTED ON PAPER MADE WITH RECYCLED f'lllEllS 

-· -~ 
' ·' ·-· ··~ 

-

I , 
I 
I 



UNITED ·sT,\TES 

NUCLEAR REGllLATORY COMJLJISSION 
SECY-76-97 February 19, 1976 

For: 

From: 

Thru: 

Subject: 

Puryose: 

Discussion: 

Enclosure: 
As stated 

Contact: 
B. Rusche 
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INFO RMA TIO N REPORT 

The Commissioners 

T. A. Rehm, Assistant to the Executive Director.for Operations 

Executive Director for Operation~:::;z-
CONFIRMATORY RESEARCH PROGRAMS 

To provide information to the Commissioners. 

Attached for your informati.on are implementation procedures 
to assure the necessary coordination between NRR and RES 
for confirmatory research programs. 

-,--!fl 
T. A. Rehr~--L---7"-­

As s istant to the Executive 
D1rector for Operations 

Conunission Staff Off ices 
Exec Dir for Operations 
Secretariat 
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Nl:CLEAR REGULATOllY COi'JIMlSSIQN 

WASHINOION, ll. C. 20:lEi:i 

F£B 1 11375 

L. V. Gossick, Exe~_utive Director for Operations 

CON FI i-1MATORY RESEARCH PROGRAMS 

The Energy Reorganizi1tion Act of 1974 placed certain responsibfl·it·ies 
relative to confirmatory research on RES and the other major Nnc 
Offices. Secticn 205 of the Act charges that RES is responsible for 
recommending, engaging in, and contructing for reseurch activit'ie<.:; as 
are necessary far t!1~ effective perfonmmce of the Commi ss fon 1 s 
licensing and reldted n~gulatory functions. Sect·ion 20:1(b)(3) e'.;t1.1b­

lished the responsibility that NRR recommend research necessary for 
the discharge of the functions of the Co~mission. 

In order to effectiv~ly and efficiently implement these responsibilities~ 
we have recently established interoffice procedures for the identifica­
tion al'ld scheduling of confinnatory research programs considered 
necessary by NRR. These procedures include: 

1. NRR and RES will undertake a review of NRR technical 
assistance activities to determine which of those 
activities more properly should be considered confirma­
tory research ~md should be transferred to RES. Li ke1.•ri se ~ 
RES and NRR wil 1 review the RES programs to see i F any 
should be transferred to NRR. 

2. RES a:;d t/2.R will undertake a thorough revi evi of a"ll Nim·· 
related prcgrams presently fund~d by RES to re-evaluate 
NRR ne·:=ds for such confirmatory research. 

3. For a11 ~'iP.?-relate<l activities to be funded by RES dur'in9 
FY 1977, NF.i will clearly identify those activities that 
are ir;;portc:it for the regulatory process. To ensure thut 
those progn.ms identified as necessary are cor.sistent w·ith 
budgetary r::alities and reflect NR1 priorities, we are 
establishinJ additional procedures to require all NRR 
requests to RES for confirmatol"'y r::sc-:arr.h receive Office 
1 ev2 l app;--c '/a 1 . Fu; th er, or:ce a p roqrDi'.! n et-~d ·1 s ~'.". t:0b 1 ·: :JwrJ 
RES will prJvide NRR with an estimat~ oi the funding 
necessary to meet the des·ired cornp"letion date so that th·is 
may be rnutuaily considered in asscssfog program priority 
and cost effectiveness. 

)I 



l. V. Gossi ck -2-

4. Recogn·izing the importance of conffrmatory rcsc-~urc:h for 
the functioninQ Of the regul,-1tory prnCe'.iS> al"! prO~Jrams 
iden:tified by NRR as important vlill to the extent perm·ittnd 
by budgetary realities be conducted by RES. To the max·imum 
extent possible, those programs identified as necessary 
will receive the funding level and management efforts required 
to meet the requested completion d.ite. 

) 

~±n~::fo~ 
Office o~ Nuclear Reactor 

Regulation 

Herbert J. C. Kouts, Director 
Office of Nuclear Regulatory 

Research 

... 



UNITED STAT~S 
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For: The Commissioners 

From: Herbert J. C. Kouts, Director, Office of Nuclear Regulatory 
Research 

Thru: 

Subject: 

·purpose: 

Discussion: 

Executive Directo~ fo~ Operation~~~ 
SANDIA INDUSTRIAL SABOTAGE STUDY - UNCLASSIFIED SUMMARY 

To inform the Commission of plans to release the contractor's 
combined Part I/Part II. unclassified report of the classified 
(SECRET-NSI) Sandia Study, 11 Safety and Security of Nuclear 
Power Reactors to Acts of Sabotage". 

There have been numerous requests from the public sector as 
well as from other governmental agencies for information 
developed in the Sandia Study • . 

It is intended 'to respond to future such requests with tr.e 
enclosed contractor's unclassified report. It is further 
intended to place copies· of it in the NRC Public Document 
Room. on March. ll,;I.976. 

Coordination: This paper has been concurred in by NMSS", NRR, I&E, SD, ELD, 

and ADM. 

Enclosure: 
Sandia Unclas~ified 

Summary Report 

Contacts: 
HJCKouts/JSBerggren 
353-3473/353-4141 

DISTRIBUTION 

Commissioners 
Commission· Staff Off ices 
Exec Dir for Operations 
ACRS 
Secretariat 

- · ~ 
~ -
H~rbert J. C. Kouts,_ Director 
Office of Nuclear Regulatory Research 
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SAFETY AND SECURITY OF NUCLEAR POWER REACTORS 
TO ACTS OF SABOTAGE 

(DRAFT) 

Prepared for 
Onited States Nuclear Regulatory Commission 

Office of Nuclear Regulatory Research 

by 

Sandia Laboratories 
Albuquerque, New Mexico 87115 

Livermore, California 94550 

ABSTRACT 

A study has been made qf .the vulnerability of U.S. commercial 
light water reactor po~er plants to sabotage. The suscepti­
bility of nuclear plants to sabotage and the consequences of 
a successful attack are compared with respect to other indus­
trial and civil targets. · Recommendations are given to further 
reduce the vulnerability of nuclear power plants to 
sophisticated sabotage threats. 

ENCLOSURE 
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SAFETY AND SECURITY OF NUCLEAR POWER REACTORS 
TO ACTS OF SABOTAGE 

1. Background 

Commercial nuclear power plants are designed an(; operated to very high stan­

dards to protect against accidents. The plants include a variety of engineered 

safety features which provide additional protection against a radioactive release. 

Consequently, the risk to the public due to accidents caused by equipment failure 

or operator error is very low.l There remains the question whether consequences 

of deliberate sabotage could contribute significantly to the public risk. 

In 1968 the U.S. Atomic Energy Collllllission sponsored an appraisal of the 

potential hazard of industrial sabotage in nuclear power plants. This appraisal, 

directed by Dr. C. Rogers McCullough, reviewed the history of industrial sabotage 

and examined the motivation and extent of knowledge likely to be possessed by 

various types of saboteurs. An assessment was made of the likelihood and possible 

consequences of a number of sabotage acts and the level of damage necessary to 

create a public hazard. It was concluded that, although sabotage with serious 

consequences to the public is possible in theory, the probability of occurrence 

was sufficjently low that no u.~due risk to the health and safety of the public 

existed. 

Recent events indicate that: (1) terrorism has increased in many parts of the 

world, (2} terrorists are becoming more sophisticated, and (3) a greater variety of 

1DOre complex targets are being attacked. This situation demands reconsideration of 

the vulnerability of various civil and industrial facilities to sabotage. Thus 

early in 1974 the Atomic Energy Commission began at Sandia Laboratories this study 

on the· vulnerability of nuclear power plants to sabotage. This report summarizes 

the objectives, methodology, results, and recommendations. 

2. Study Objectives 

The objectives of the study are: 

(1). Evaluation of the susceptibility of nuclear plants .to sabotage 

for a broad range of threats, 

(2) Determination of the consequences of successful sabotage, 

(3) Comparison 0£ the susceptibility and the consequences with sabo­

tage of other industrial targets, 

(4) Recommendations of means by which sabotage might be prevented or 

its consequences mitigated. 

The likelihood of sabotage attempts in nuclear power plants was not estimated. 

5 



Principal emphasis is on sabotage which .could produce levels of radioactivity 

constituting a hazard to the lives, health, or property of the general public. 

Sabotage which would cause only loss to the operating utility company was not 

evaluated. 

3. Study Methodology 

'l'wo typical U.S. commerci al nuclear power plants -- one having a pressurized 

water reactor {PWR) and the other having a boiling water reactor (BWR) -- were 

studied in detail. A number of other plants of both reactor types were visited 

and studied in order to identify plant-to-plant differences and to assure general 

applicability of the results • 

. The study methodology (see Figure l) combines systematic analysis and empirical 

qami.ng to identify plant vulnerabilities and to determine countermeasures. Fault 

trees were developed to systematically inventory all combinations of sabotage 

actions that could lead to a radioactive release from the plant.. Adversary study 

teams developed detailed sabotage sequences describing how sabotage operations 

might be accomplished. Differing amounts of information and plant access were 

afforded to the teams. The teams evaluated the resources required to accomplish 

sabotage and estimated their chances 'of achieving success. These results were 

analyzed to obtain a qualitative measure of the susceptibility of the plants to 

sabotage. 

Inventory Fault Tree Evaluate Sabotage -Study Countermeasures -Options 

Adversary Develop Evaluate 
Study Sabotage Plant 

Sequences Susceptibility 

1 

r 
'R 
I 

- ------, 
eactor Safety 1 Evaluate L Compar~ t:"ith 

Study r-- Consequences I Other . Civil and 
I 1 Industrial ------- . 

Sabotage 

Figure l. Study Methodology 

Provide 
Recommendations 



The same combination of fault tree analysis and empirical 9amingwas employed 

to determine countermeasures to reduce ~e vulnerabil.ity of the plants to sabota9e. 
The fault trees were analyzed to define conditions sufficient to prevent a radio­
~ctive-release and to identify vital p_lant systems that should be protected. 

Measures to thwart sabotage were 4lso formulated by members of the adversary teams 

by drawing upon their experience gained in perceiving how to penetrate the plant 

defenses. 

The consequences of the sabotage sequences were estimated using data developed 

by the Reactor Safety Study. Adversary team members investigated the susceptibility 

of other targets to sabotage, and the consequences. were estimated, in order to 

provide a basis for comparison. 

4. Study Results 

4.1 Inherent Resistance of Nuclear Plants to Sabotage 

The following characteristics of conunercial nuclear power plants greatly 

increase the difficulty of releasing radioactivity by sabotage: 

(l) The ftdefense-in-depth• concept of reactor plant design; 

(2) The massive structure of the plant, which protects critical 

components from external attack; 

(3) The safety design basis of the p1ant, which emphasizes system 

reliability, flexibility, redundancy, and protection against 

common mode failures; and 

(4) Engineered safety features, which are added to the basic system 

to cope with abnormal operations or accidents. 

As an example, in a commercial light water reactor plant, fuel containing the 

radioactive fission products is enclosed in metallic cladding and is located within 

a thick steel reactor vessel. The reactor vessel and coolant piping are located 

within a massive steel and concrete containment structure. Although, in part, the 

purpose of these multiple containments is to provide successive confinement of 
radiotoxic fission products, the containments may also serve as effective physical 

barriers against external threats. 

Factors that might decrease the resistance of the plants to sabotage are: 

Cl) Excessive dependence on external security systems to provide 

sabotage protection; and 

(2) Possible conflicts in plant design and operation requirements 

for safety and for security, particularly in regard to access 

to vital plant components. 
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'·2 Susceptibility of Nuclear Plants to Sabotaqe 

Acts of willful destruction occur in many industries. They may be caused by 

disgruntled employees during periods of discordant labor relations, by fanatics 

or extremists during periods of civil unrest, or by mentally deranged individuals. 

Such acts have rarely occurred at nuclear power plants. The sequences developed 

by the adversary teams and the systematic presentation of plant failure modes 

described by the fault trees jointly demonstrate that there is negligible chance 

that acts of willful destruction would result in release of radioactive materials. 

Sabotage which might endanger the public could only be carried out by knowl­

edgeable, capable personnel having a high degree of technical competence. Such 

an attack would require thorough planning in order to mount an effort coordinated 

to bypass the plant security system and to disable or destroy elements of several 

plant systems in the multiple plant defenses against a radioactive release. 

4.3 Consequences 

· The elapsed time between the initiation of a sabotage-induced failure sequence 

and the actual release of radioactive materials varies considerably. For many 

credible sequences, such as long-term transient incidents, sufficient time is avail­

able after initiation for a plant damage control team to nullify or mitigate the 

consequences of the attack. 

The Reactor Safety Studyl developed methods to predict the magnitude of the 
radioactivity released and the public consequences occurring from random equipment 

failure and human error for various accident sequences. All sabotage options that 

have been identified lead to plant failure sequences that were included in the 

Safety Study . Therefore, sabotage cannot create consequences greater than those 

considered by the Study. 

Many factors influence the consequences: the sabotage option chosen, the 
operating status of the engineered safety features, the containment failure mode, 

the time and space variation of the wind and meteorological conditions, the site 
population distribution, and the extent of emergency response by on-site and off­

site personnel. Control of all these factors is well beyond the capabilities of a 

credible sabotage operation. Evaluation of the consequences arising from the 
sequences developed by the adversary teams yielded values that are a small fraction 

of the maximum consequences considered by the Re.actor Safety. Study. 

4.4 Comparison with Sabotage to Other Targets 

Within the civil, industrial, and military sectors of our society are many 

potential targets for sabotage, which, if attacked, could result in public harm. 

~o evaluate objectively the risk resulting from sabotage of a given target,_ the 

following factors must be known: 



t 

(1) The likolihood that sabotage wi1l be attempted, 

(2) The susceptibility of the target to sabotage, and 

(3) The consequences of successful sabotage. 

Reliable methods have not been developed for predicting the likelihood of atta~k. 

Thus, jud<Jlllents of the ~eriousness of the threat must be based on perception and 

intuition. The latter two factors, susceptibility anc consequences, are amenable 

to analysis. Qualitative comparisons of the relative susceptibility of various 

targets to sabotage and estimates of the consequences can be made. Such objective 

knowledge of the susceptibility of a target and the consequences of a successful 

attack are useful inputs in making subjective jud<Jlllents of risk. 

Nuclear power reactors appear far le·ss susceptible to sabotage than most other 

civil or industrial targets. The technical requirements, planning, and necessary 

manpower and equipment are much greater for a credible sabotage attempt on a 

nuclear power reactor than are required for an attack on other potential industrial 

or·civil targets. The expected consequences of successful sabotage of a power 

reactor are comparable to the consequences that could be produced by sabotage of 

many other targets. The lower susceptibility to sabotage attack of nuclear reactors 

reduces the likelihood of credible attacks being mounted by u?sophisticated elements. 

Figure 2 shows a qualitative ranking of the magnitude of susceptibility of 

various targets to sabotage, along with the magn·i tude of consequences of successful 

sabotage. For equal a'ttack likelihood, targets listed near the upper right:-hand 

corner (high susceptibility, high consequences) present the greatest risk. 

NUCLEAR WEAPONS DAM WATER SUPPLY 
:i:: WARFARE CHEMICALS FOOD SUPPLY CJ 
H PUBLIC GATHERING ::: 

NUCLEAR POWER REACTOR PUBLrc BUILDING RAILROAD YARD AND TRAINS 

MUNITIONS DEPOT BRIDGE DOCKS AND SHIPS 

5 TUNNEL TOXIC CHEMICALS 
.... 
c AIRPORT AND AIRCRAFT PETROLEUM AND NATURAL GAS 
~ EXPLOSIVES 

MILITARY BASE BANK COMMUNICATIONS 
3: FOSSIL FUEL POWER PLANT POWER TRANSMISSION s 

LOW ,MEDIUM HIGH ' 

SUSCEPTIBILITY 

Figure 2. Comparison of Various Sabotage Targets 
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s. Recommendations • 
Recommendations have been developed to reduce further .the susceptibility of 

nuclear power plants to sabotage. These recommendations fall into three categories: 
plant design, administrative control, and emergency planning. 

5.1 Plant Design 

In practice, sabotage protection as well as safety and operability considerations 

should be an integral part of nuclear power plant design. 

Specific recommendations were developed for a PWR and a BWR nuclear power plant 

for plant design modifications to counter sabotage. The impact of these plant 

specific recommendations can be summarized by the following generic recommendations: 

Recommendation l - Systems* whose disablement, destruction, or misuse. 

could cause a radioactive release, the immediate loss of reactor 

coolant, or the permanent loss of plant monitorinq and control should 

be adequately protected by physical barriers, int~sion de ':.Gction 

systems, and active response. 

Examples are the reactor vessel and the control room. Protection of such systems 

should not be difficult since the safety-based design of the plant has already 
located these systems deep within the plant behind massive physical barriers. 

Recommendation 2 - Systems* required to provide recovery from short-term 

transient incidents which could lead to a radioactive release should be 

adequately protected bv physical barriers, intrusion detection systems, 

and active response. 

A flexible combination of physical protection and emergency plant damage con­

trol response (see Recommendation 6) is recommended to assure that transient 
incidents created by sabotage cannot lead to a radioactive release. Physical 
protection of some systems is required to prevent those transient sequences which 

might cause a release in times which are too short for plant damage control actions 
to be effective. Although these systemp may be located throughout the vital area 

of the pla'nts, they are highly redundant and are provided with great flexibility. 

Adequate protection of a required minimwn set of these systems appears to require 

relatively minor plant modifications. 

5.2 Administrative Control 

Control of personnel access during shutdown, repair, or operation of nuclear 

power plants would preclude sabotage actions by unauthorized personnel. The 

*Systems used here also denote plant features or areas • 



specific recOlllftleildationa that ha'll'e been developed :.follow: 

Reconunendation 3 - Procedures should be developed to permit access to 

containment and other vital areas only to authorized personnel during 

shutdown, repair, or operation. Following every prolonged period of 

shutdown or repair, a methodical inspection ·of containment should be 

made by qualified personnel to assure that no foreign components have 

been emplaced. 

RecOJ1U11endation 4 - Close supervision, by knowledgeable personnel, 

should be given to maintenance or repair being performed on equipment 

of vital systems or in vital areas. 

Recommendation 5 - Plant tours for the general public should not be 

conducted in vital areas. 

Recommendation 4 could have spinoff benefit in terms of increased plant availability 

and safety. 

5.3 Emergency Planning 

The final recommendation involves planning for emergency damage control actions 

which would be performed by plant operating personnel. A flexible preplanned 

response by trained personnel of the plant operating staff would be a very effective 

countermeasure against sabotage. 

Recommendation 6 - Emergency plans should include a darnage control team 

to provide effective response to acts of sabotacre. Equipment required 

by· the team should be provided and plant modifications implemented to 

provide features to expedite the use of the eauipment. The team should 

be capable of restoring long-term emergency cooling to effect safe 

shutdown following sabotage attack. 

6. Summary 

• Nuclear power plants have inherent resistance to sabotage due to their safety-

based design and construction. A highly determined, knowledgeable, planned, and 

skillful effort would be required in order for· saboteurs to circumvent plant 

security measures, create an initiating incident, and disable the engineered safety 

features in order to cause a radioactive release from the plant. Countermeasures 

involving plant design, protective devices, administrative control, and emergency 

planning have been recommended to provide increased protection against such 

sophisticated efforts. 

ll 
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March 3, 1976 SECY-76- 134 

For: 

From: 

Thru: 

Subject: 

Purpose: 

Discussion: 

Contact: 
P. Lohaus 
492-7767 

COMMISSIONER ACTION 

The Conm1ss1oners · 

Kenneth R. Chapman, Director 
Office of Nuclear Material 

Safety and Safeguards 

Executive Director for Operations~~ 
RESPONSE TO GAO RECO,..ENDATIONS ON WASTE BURIAL GROUNDS 

Awroval. of letters to the President of the senate, the 
Speaker of the lblse of Representatives, am the O:Xnptroller 
General of the United States. 
These letters are in response to the GAO. reconmendations 
to the Chainnan, NRC, contained in their report to 
Congress, "Improvements Needed In The Land Disposal 
of Radioactive Wastes -- A Problem of Centuries," issued 
January 12, 1976.• 

The GAO report is a self-initiated doc1.1Y1ent concerned 
with the disposal by land burial of other than high-level 
radioactive wastes. It addresses both Federal facilities 
controlled by ERDA and the conmerc1al disposal sites 
regulated by NRC and the Agreement States. The report 
presents ten reconmendations on the need for comprehen­
sive studies of waste disposal sites, improvements in 
certain aspects of site operations and regulatory efforts, 
and evaluation of long-tenn care requirements. Enclosure 
3 lists each specific reconmendatf on and describes the 
action NRC plans to take to implement each reconmendation. 
Certain reco11111endations will involve coordination between 
ERDA, the NRC and Agreement States. The need for coordina­
tion between the various Federal agencies and Agreement 
States is included in the proposed NRC actions. The pro­
posed letters to Honorable Nelson A. :Rockefeller, President 

*SEI:Y NCJI'E: Distri.bute:i to the Cbrmissioners arrl other addressees 
as indicated in Enclosure 5, M::Tiernan men:> uf 1/21/76. 
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The Cc•mmissioners -2-

Discussion: 

(continued) 

of the Senate, and to Honorable Carl Albert, Speaker 
of the U.S. House of Representatives, (Enclosure 1), 
respond to the recommendations of GAO as presented in 
Enclosure 3. They, in turn,will refer our letter to 
the appropriate committees. In addition, OCA will take 
copies of our letter with a cover note to the JCAE and 
to the appropriate Appropriations and Government Oper­
ations subcommittee heads in the House and Senate. 

It is pointed out that the NRC may require additional 
funds and staff to carry out the GAO recommendations. 
The subject of additional staff and funding will 
be addressed in a separate paper after the staff has 
determined the scope and detailed requirements 
necessary to carry out the recommendations.' The 
proposed letter to Honorable Elmer B. Staats, 
Comptroller General of the United States, General 
Accounting Office, indicates that NRC has responded 
to the GAO recommendations (Enclosure 2). 

Rea:1111ien:lation: That the commission: 

Coordination: 

nclos..ires: 

Approve the proposed letter~with enclosure, to the 
Honorable Nelson Rockefeller, the Honorable Carl 
Albert and Comptroller General Staats. 

The Office of the Executive Legal Director has no 
legal objection to the proposed letters. The Offices of 
the Controller and the Inspector and Auditor concur. 
OCA comments have bee~ incorporated. 

/1-'enneth~,, ch<iiaaef. ·orrecfu. 
~ Office of Nucl'i(ar Material 

Safety and Safeguards 

Proposed letters to Nelson 
Rockefeller and Carl Albert 

2. Proposed letter to Compt. Gen. Staats 
1. NRC Proposed Actions on the GAO 

Recommendations on Waste Burial 
1. Incoming from Staats 
5. McTiernan memo 1/21/76 



DISTRIBUTION: 

Commissioners 
Commission Staff Offices 
Executive Dir for Operations 
Secretariat 
Regional Offices 

SECY NOTE: 

-3-

1. The GAO report is dated January 12, 1976 and requires 
response according to law not later than 60 days after 
the report date. Therefore, concurrent review by the. 
General Counsel and the Office of Policy Evaluation is 
requested. 

2. Commissioner comments should be provided directly to 
the Office of the Secretary by close of b~siness 
Thursday, March 11, 1976. 



Honorable Nelson A. Rockefeller 
President of the Senate 

(Identical letter to be sent to: 
H:onorable Carl Albert 
Speaker of the . 

u.s. House of Representatives 

Dear Mr. President: 
(Dear Mr. Speaker:) 

DRAFT 

On January 12, 1976, the Comptroller General of the United 

States issued a report to Conqress entitled, "Improvements 

lil'eeded in the Land Disposal of Radioactive Wastes--A Problem 

cf Centuries". The report addressed several recommendations 

t.o the Administrator, Enerqy Research and Development 

Pnministration (ERDA), and Chairman, Nuclear Regulatory 

Commission (NRC). 

1 am pleased to provide you with a statement of the actions NRC 

t.~s taken or plans to take to implement the report's recommenda­

tions which are set out in the enclosure to this letter. 

'l'he Commission at the present time is not in a position to 

determine what additional funds are needed to carry out the 

recommendations. As the scope and detailed requirements of the 

NRC actions are established by NRC staff and if it becomes 

a~pparent that additional funds and staff are necessary, we will 

subsequently request them. 

}, principal GAO recommendation relates to conducting a 

c~omprehensive study of existing commercial and ERDA disposal 

Enclosure 1 



Honorable~~~~~ -2-

s:ites to better evaluate their ability to retain radioactive 

waste. It may be of interest to the Congress that the 

Corranonwealth of Kentucky, an Agreement state, previously 

established a committee of federal, state, industry and 

u.niversity personnel to design a comprehensive study for 

t.he Maxey Flats, Kentucky site. The committee recommended a 

six-point program of studies which included a deep geology study, 

a. weather zone study and an environmental-biological exposure 

pathway study. The Corranittee estimated that the cost for the 

complete six-point program would be in excess of one million 

dollars. 

P!·~sently, the U .s. Geological Survey plans to conduct studies 

a.t three commercial disposal sites including the Maxey Flats, 

I<:tnt\..cky site. The NRC plans to work closely with the other 

f'ederal and Agreement state agencies to achieve maximum cost­

effectiveness in carrying out the comprehensive study recommended 

by G .. v as well as the other GAO recommendations. 

E:nclosure: 
NRC Actions on GAO 

Recommendations on 
Waste Burial 

Sincerely, 

William A. Anders 
Chairman 

... 



DRAFT 

Honorable Elmer B. Staats 
Comptroller General of the United States 
General Accounting Off ice 

Dear Mr. Staats: 

This is to acknowledge receipt of your letter of January 12, 

1976 transmi~ting to Congress copies of your report entitled, 

"Improvements Needed in the Land Disposal of Radioactive Was~es--

A Problem of Centuries". 

E:nclosed is a copy of a statement provided to Congress which 

sets forth the actions NRC has taken and plans to take to 

unplement the recommendations of the GAO report and explains 

th~t additional funding and staff may be needed to carry out the 

GAO recommendations. 

Enclosures: 
Lntters to the President 

of the Senate and Speaker 
of the House w/Enclosed 
NRC ~ctions on GAO 
Rec,_um ~Tlda tions on 
Waste Lnrial 

Sincerely, 

William A. Anders 
Chairman 

Enclosure 2 



NRC Actions on GAO Recommendations on Waste Burial 

Actions to be taken by NRC to impleme~t the recommendations in GAO report 
. 

"Improvements Needed in the Land Disposal of Radioactive Wastes - A 

Problem of Centuries." 

1. Recommendation that NRC and ERDA jointly should: 

- Enlist the cooperation of other Federal and State agencies with 

regulatory or program responsibilities and expertise and sponsor 

a comprehensive study of existing commercial and ERDA disposal 

sites to better evaluate their ability to retain radioactive 

waste; a~d 

- u~e the results of the comprehensive study to develop site selection 

criteria for determining the long-term suitability of e~isting 

disposal sites and for selecting future sites. 

2. Recommendation that ERDA and NRC jointly develop radiation detection 

standards for disposal sites and issue such standards for universal 

a -pl5 cation. 

3. Recommendation that ERDA and NRC direct their staffo, as part of the 

comprehensive study previously recommended, to, evaluate the effective-

ness of monitoring programs at existing disposal sites and to redesign 

them as necessary and that redesign work should be done in conjunction 

with Agreement States for disposal sites regulated by such States. 

Enclosure 3 
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NRC Action: 

The NRC generally agrees with the GAO recommendations. As an 

initial step to implement recommendations 1, 2 and 3., the NRC 

called a meeting of ERDA, u.s.c.s· .. and EPA· representatives on 

February 13, 1976. The representatives agreed to establish a 

working group to coordinate implementation of these GAO recommenda­

tions. At this meeting, action was initiated to delineate various 

agency responsibilities, current agency activities relating to 

waste disposal, and actions which need to be taken. The NRC is 

providing initial leadership for the group and will respond to those 

areas of responsibility and need determined to be NRC's. The NRC 

will request State participation through the National Conference 

of Radiation Control Program Directors. In addition, the NRC is 

cooperating in a U.S.G.S. study and a contracted Brookhaven National 

Laboratory study. The U.S.G.S. is tonducting a study to develop 

geologic and hydrologic criteria for evaluating waste burial sites 

and ~o develop predictive waste transport models. NRC is assisting 

.G.S. in this program by providing analytical services for 

sample~ obtained by U.S.G.S. Under an NRC contract, work is underway 

· t Brookhaven to carefully catalogue the types and characteristics 

of wastes likely to be found at the various burial grounds. 1'his 

work will, in large measure, serve as the technical bases for 

developing improved criteria for the management a,d disposal of 

radioactive wastes. 
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4. Recommendation that NRC direct the staff to monitor the actions heing 

taken by Kentucky and insure that the trench water problem at the 

Maxey Flats disposal site is corrected. 

NRC Action: 
I 

The NRC has and will continue to review actions tak~n by Kentucky 

to improve the Maxey Flats burial ,ground water management program. 

The most recent review, conducted December 1-5, 1975, concluded the 

State' is taking appropriate action regarding recommendations made by 

NRC to improve the water management program and is continuing their 

efforts to improve site operations. In February 1976, the NRC 

conducted a survey of the commercial burial grounds which 

included independent sampling by NRC. The results of analyses 

of samples taken at Maxey Flats indicate that releases of radio-

activity to the site environs are decreasing. 

5. Recommendation that NRC direct the staff to take the necessary actions 

to determine whether disposal site licenses should be renewed. 

NRC Action: 

The NRC only regulates the Nuclear Engineering Company site 

Located near Sheffield, Illinois. The staff has requested 

Nucl~ar Engineering Company to submit an up-to-date application 

for renewal of the license, including an environmental report. 

5. R~conunendution that NRC direct the staff to arrange for the systematic 

exchange of monitoring results among the redcral and State agencies 

regulating or independently monitoring commercial d~~posa~ sites. 
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NRC Action: 

The staff is arranging with appropriate Federal and State 

agencies, for the establishment of a formal program to exchange 

data regarding burial ground ~onitoring programs. The results 

of the.February 1976 survey conducted by the NRC will be made 

available to interested agencies. 

7. Recommendation that NRC direct the staff to establish independent 

monitoring programs for NRC-licensed disposal sites where there are 

no such programs or where existing monitoring programs are inadequate. 

NRC Action: 

The monitoring program at the NRC regulated Sheffield, Illinois, 

site will be carefully reviewed to determine its adequacy. Any 

deficiencies in the monitoring program proposed by the Nuclear 

Engineering Company will be corrected prior to renewal of their 

license. Confirmatory measurements to verify the results of the 

licensee's environmental monitoring program have been made by 

NRC in the past. The NRC plans to collect samples on a routine 

basis for analysis at the NRC's reference laboratory. 

8. ~cr.omm~n<lation that ERDA and NRC direct their staffs to study ways to 

improve record-keeping practices at commercial and Government-owned 

uisposal sites. 

NRC Action: 

The NRC staff will take appropriate steps during review of the 

application for renewal of the license for the Sheffield site to 
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assure that records of waste buried to1ill be accurate and 

quantitative, insofar as practicable. 

The Task Force on Waste Management of the Conference of Radiation 

Control Program Directors has·.considered the problem of record­

keeping at commercial burial grounds. It was agreed that some 

shipments of waste were not quantitatively identified. The Task 

Force is continuing to study this problem. We plan to work with 

the Task Force and provide continuing support. 

9. Recommendation that NRC direct the staff to establish, in cooperation 

with Agreement States, long-term-care requirements for commercial 

disposal sites and require that adequate funding be established to 

support such requirements. 

NRC Action: 

The Conference of Radiation Control Program Directors' Task 

Force on Bonding is developing requirements relating to bonding 

and perpetual care funding for commercial radioactive waste 

burial grounds and.guidance is set out in their January 20, 1975 

:eoort. However, the Task Force believes changes in the guidance 

P-O~ided may be needed in the future as more detailed requirements 

for perpetual care and maintenance are developed. The NRC 

participates in the Task Force and will continue to work with the 

States to develop better guidance c0ncerning perpetual care and 

maintenance. 



. . 
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10. Recommendation that NRC and ERDA develop a policy on Federal in­

volvement in correcting migration problems at commercial disposal 

sites. 

NRC Action: 

The NRC presently has a policy to assure correction of problems 

affecting health and safety at NRC and Agreement State licensed 

facilities. We would require an NRC .Ucensee to take. appropriate 

corrective action and we expect the Agreement States to require 

their licensees to take similar corrective action. We have and 

will continue to provide technical assistance to the Agreement 

States within our budgetary and technical resources. We will work 

with ERDA and other Federal agencies to establish a position on 

Federal involvement (both financial and technical) relating to 

correcting any migration problems at the conunercial waste burial 

grounds. 
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COMf•Tf<OLl.F'.i• GC:Nt.:HI\\ .. OF nm UNITED tiTATCS 

WA!llllNGTON, O .C. ZOS41 

January 12, 1976 

The Honorable William A. Anders 
Chairman, Nuclear Regulatory Commission 

Dear Mr. Anders: 

Enclosed is a copy of our report to the Congress on 
improvements needed in the land disposal · of radioactive: 
wastes. 'l'his r~port discusses our findings nnd the recom­
mendations to the Nuclear Requlatory Commu::;sion and the 
E!ncrgy Research and Development l\clmin i st rat ion concerning 
the need for a comprehensive study of existing radioactive 
waste disposal si tcs, improv~mcn· t s in proqu11n ma11ngemen t 
and regulatory efforts, and evaluations of long-term-care 
requirements. 

As you know, section 236 of the Legislative Reorganiza­
tion Act of 1970 r0guires the heHd of a Ped~ral agency to 
submit a written statement on actions tak~n on our recommen­
dations to the liouse and Ser.ate Committee!> on Government 
Operations not !citcc than 60 days nfter the date of the re­
port and to the Bouse and Senate Committees on l\ppropr .i.a­
t1ons with the agency's first request for appropriations 
made rr.ore than 60 days after the date of the report. 

We appreciAte the courtesies and coop~ration extended 
to 011 r epr es en ta ti ves during our review. 

I;nclosu r.c 

Compt1·ollcr G~n~ral 
of the u. ~ tcd S 1~utes 

Enclosure 4 
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MEMORANDUM FOR: 

FROM: 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D. C. 201556 

January 21, 1976 

-· 
Chairman Anders 
Conrnissioner Rowden 
Conmissioner Mason 
Conmissioner Gilinsky 
Co11111issioner Kennedy 

Thomas J. McTiernan, Director 
Office of Inspector and Auditor 

SUBJECT: GAO FINAL REPORT ENTITLED 11 IMPROVEMENTS NEEDED IN THE 
LAND DISPOSAL OF RADIOACTIVE WASTES--A'PROBLEM OF 
CENTURIES" 

In accordance with our August 25, 1976, memorandum concerning coordination 
of GAO activities within NRC, the subject report is being sent for your 
information. 

It should be noted that this report does make recomnendations directed to 
NRC, and as you know, section 236 of the Legislative Reorganization Act 
of 1970 requires the Chairman to submit a written statement on actions 
taken on GAO reconvnendations to the House and Senate Conmittees on 
Government Operations not later than 60 ~ after the date for the 
report and to the House and Senate Conim1ttees on Appropriations with 
the NRC's first request for appropriations made more than 60 days 
after the date of the report. - This response on NRC's actions will 
be coordinated and drafted by EDO. 

Should you have any views or conrnents on subject report, we will be 
happy to pass these on to GAO. 

Enclcsure: 
Cy --:,jj rpt 

c~: L. Gossi ck, w/5 cys encl. 
B. Huberman, w/encl. 
P. Strauss, w/encl. 
c Chilk, w/encl. 
J. Harris, w/encl. 
C. Ka111T1erer, w/encl. 

Contact: 
(). Gene Abston, OIA 
49-27611 

Enclosure 5 
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Mcirc:h 15, 1976 SECY-76-147 

COMMISSIONER ACTION 

J'hru: 

~iubject: 

j>urpose: 

j>iscussion: 

Contact: 
D. B. Vassallo 
49-27831 

The Commissioners 

Ben C. Rusche, Director 
Office of Nuclear Reactor Regulation 

Executive Director for Operations m~­
RESPONSES TO FEBRUARY 11, 1976 LETTER FROM REPRESENTA­
TIVE BELLA S. ABZUG, FEBRUARY 11, 1976 LETTER FROM 
REPRESENTATIVE EDWARD I. KOCH, AND FEBRUARY 16, 1976 
LETTER FROM SENATOR MIKE MANSFIELD 

Approval of letters to Representatives Abzug and 
Koch, and Senator Mansfield 

In a letter dated February 11, 1976 (Enclosure 4), 
Representative Abzug urges: 

- suspension of licensing procedures for 
Indian Point Unit No. 3 pending a State 
investigation 

- release of nuclear safety information re­
quested under the Freedom of Information 
Act of Januar.y 20 

In a letter dated February 11, 1976 (Enclosure 5), 
Representative Knob: 

- states that he is oonoerned about the charges 
of Robert D. Pollard and requested a response 
to general and specific charges listed 



The Commissioners 

Discussion: 
(continued) 

Coordination: 

Enclosures: 

-2-

In a letter dated February 16, 1976, (Enclosure 6) 
Senator Mansfield: 

- enclosed correspondence from a constituent, 
Mr. Darrell .:t Kruzan concerning safety of 
nuclear power plants 

- requested information vbioh might be of 
interest to Mr. Kruzen 

The proposed responses transmit to Representa~ive 
Bella S. Abzug, Representative Edward I. Koch, and 
Senator Mike Mansfield a copy of Chairman 
Anders' testimony at tbe JCAE bearings, with all 
supporting testimony and documents introducted into 
the record. 11 

The Office of the Executive Legal Director and the 
Office of Congressional Affairs concur in the proposed 
letters. 

/1 ·~ 
/~··@ 
Ben C. Rusche, Director 
Office of Nuclear Reactor Regulation 

l. Proposed reply to Rep. Abzug 
from Chairman Anders camdssiooers 

2. Proposed reply to Rep. Koch 
from Chairman Ander~ 

3. Proposed reply to Sen. Mansfield 
from Chairman Anders 

4.· Letter to Chairman Anders from 
Rep. Abzug dated 2/11/76 

5. Letter to Chairman Anders from 
Rep. Koch dated 2/11/76 

6. Letter to Chairman Anders from 
Sen. Mansfield dated 2/16/76 

Ccmnissiat Staff Off ices 
Executive Director far Operatioos 
Secretariat 

NOTE: Commissioner comments should be provided directly to the 
Office of the Secretary by c.o.b. Tuesday, Marc::h 23, 1976. 

*ihlS enclosure is the same pacicage sul:mi.tted to the JCAE an MaJ:Ch 2, a <XP.r' 
of which was provided to each carmissi.ooer 's office prior to the NRC 
appearance at the hearings. 
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CHAIRMAN 

Docket Nos. 50-247 
llOd 50-286 

UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

Honorable Bella S. Abzug 
U. S. House of Representatives 

Dear Ms. Abzug: 

Thank your for your February 11, 1976 .letter regarding India·n Point 
Nuclear Generating Units 2 and 3 and Robert Pollard's allegations 
6oncerning the safety of the plant. Your request under the Freedom 
of Information Act'was handled separately and the material that you 
requested was provided to your office by my letter of February 19, 1976. 
1 apologize for the time it has taken to reply to the other matters 
raised in your lettert but that time has been spent by the Nuclear 
Flegulatory Commission staff, my fellow Commi,ssioners, and me looking 
into the merit of these allegations in great detail. As you are 
c:tware, the Joint Committee on Atomic Energy (JCAE) is holding extensive 
hearings into this matter. Let me assure you that the Nuclear 
Hegulatory Commission would not permit the .commencement of operation 
cir continued operation of Indian Point Units 2 or 3 or any other reactor, 
unless and until we are satisfied that· the plants can be operated safely. 
This is the paramount Commission responsibility. As is evidenced by 
c>ur denial of further ·operation at Indian Point Unit 1 until safety 
:Lmprovements are completed, we are not hesitant to prevent operation of 
any nuclear plant that does not meet our tough safety requirements. 

The technical items cited in your letter and enumerated by Mr. Pollard 
are not new. They are topics that have been reviewed by the NRC staff 
and the statutory.Advisory Committee op Reactor Safeguards (ACRS). 
Even so, in light of Mr. Pollard• s allegations and the se.riousness 
with which we pursue all allegations concerning nuclear safety, I 
directed the NRC staff to reexamine all of these topics .to assure that 
adequate protection is provided for the health and safety of the public 
at Indian Point Units 2 and 3. To this end, a special Task Group was 
formed by Mr. Rusche, Director of .the Office of Nuclear Reactor Regulation, 
to review all technical subjects specified by Mr. Pollard. The work of 
this task group has in turn been reviewed carefully by senior NRC 
management. In addition, I have ~equested that the ACRS make an 
independent examination of these matters. Mr. ~usche's report is 
completed and concludes that adequate consideration has been given to 
each of the technical subjects speoified by Mr. Pollard. To provide 

i~~<ff"o~\ 
~ ? 

:..:.. ~ 
... '- ...... • Enclosure 1 
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Rt!prcscntative Abzug -2- • .. 

you with the detailed bases for this conclusion and to indicate the 
depth of our investigation, I am pleased to provide you with a copy 
of Hr. Rusche's report and a copy or Mr. Ruscbe's ._and my teetiaony 
pr·esented at the JCAE hearings on March 2, 1976, along with other 
ms1terial presented to the JCAE for inclusion into the hearing record. 

Sincerely, 

William A. Anders 

Enclosures:· 
1. Statements Before the Joint 

Conmittee on Atomic Energy -
March 2, 1976 

2. NRC Staff Report on Technical 
Issues Raised by R. D. Pollard 

3. NRC Inspector and Auditor SUT1111ary 
Report on Allegations by 
R. D. Pollard 

4. NRC Staff Report on Technical 
Issues Raised by D. G. Bridenbaugh> 
R. B. Hubbard, and G. c. Minor 

5. NRC Staff Report on Other Issues 
Raised by R. D. Pollard, D. G. 
Bridenbaugh, R. B. Hubbard, and 
G. C. Minor 

-- - - - -- - - -- - - -· - -



CHAHIM,t11N 

.Docket Nos. 50-247 
a.nd 50-286 

UNITED ST ATES 

NUCLEAR REGULAT~Y COMMISSION 
WASHINGTON, b. C. 20555 

Honorable Edward I. Koch 
U. S ., House of Representatives 

Dear Mr. Koch: 

Thank your for your February 11, 1976 letter regarding India.n Point 
Nuclear Generating Units 2 and 3' and Robert Pollard's allegations 
concerning. the safety of the plant. I apologize for the time it has 
taken to reply to the matters raised in your letter, but that time 
has been spent by .the Nuclear Regulatory Coaission staff, my fellow 
Ce>mmissioners, and me looking into the merit of.these allegations in 
gi•eat detail. As you are aware, the Joint C011111ittee on Atomic Energy 

· (,JCAE) is holding extensive hearings into this matter. Let me assure 
yc>u that the Nuclear Regulatory Coannissioil would not permit the commence­
m1mt of operation or continued operation of Indian Point Units 2 or 
3 or .any other reactor, ·unless and until we are satisfied that th& 
plants can be operated safely. This is· the paramount Commission respon­
s:lbility. As is evidenced by our denial of further operation at· Indian 
P(>int Unit 1 until safety improvements are completed, we are not hesitant 
t1> prevent operation of any nuclear plant that does not meet our tough 
safety requirements. 

The technical items cited in your letter and enumerated by Mr. Pollard 
a:t"'e not new. They are topics that have ~een revie1!fed by the NRC staff 
a:rid the statutory Advisory Committee on Reactor Safeguards (ACRS). 
Even so, in light of Hr. Pollard's allegations and the seriousness 
with which we pursue all allegations concerning nuclear safety, I 
directed the NRC staff to reexamine all·of these .topics to assure that 
adequate protection is provided for the health and safety or the public 
at Indian Point Units 2 and 3·. To tbis end, a special .Task Group was 
formed by Mr. Rusche, Director of the Office of Nuclear Reactor Regulation, 
to review all technical subjects specified by Hr. Pollard. The work or 
this task group has in turn been reviewed carefully by senior NRC 
m:anagement. In addition, I have requested that the ACRS make an 
independent examination of these matters. Hr •. Rusche's report is 
c:ompleted and concludes that adequate consideration has been given to 
each of the technical subjects specified by Mr. Pollard. To provide 

Enclo•ure 2 

:r 
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Representative Koch - 2 "."" 

you with the detailed bases for this conclusion and to indicate the 
depth of our investigation, I am pleased· to provide you with a copy 
of Mr. Rusche's report and a copy of Mr. Rusche's and my te•tiJliony 
presented at the JCAE heaTings on March 2, 1976, along with other 
material presented to the JCAE for inclusion into the hearing record. 

Enclosures:· 
1. Statements Before the Joint 

Co11111ittee on Atomic Energy -
March 2, 1976 

2, NRC Staff Report on Technical 
Issues Raised by R. D. Pollard 

Sincerely, 

William A. Anders 

3. NRC Inspector and Auditor Slllllnary 
Report on. Allegations by 
R. D. Pollard 

4. NRC Staff Report on Technical 
Issues Raised by D. G. Bridenbaugh, 
R. B. Hubbard, and G. C. Minor 

5. NRC St-aff Report on Other Issues 
Raised by R. D. Pollard, D. G. 
Bridenbaugh, R. B. Hubbard, and 
G. C. Minor 
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UNITED STATES 

NUCLE~R REGULATORY COMMISSION 

CHAIR.,IAN 

Docket~ Nos. 50-247 
and 50-286 

Honorable Mike Mansfield 
United States Senate 

Dear Senator Mansfield: 

WASHINGTON, D. C. 20551 

Thank your for your February 16, 1976 letter regarding the views of 
your constituent, Hr. Darrell J. Kruzen, concerning the Indian Point 
Nuclear Generating Units 2 and 3 and Robert Pollard· s allegations 
concerning the safety of the plant. I apologize for the time it has 
taken to reply to your letter, but that time has been spent by the 
Nuclear Regulatory Commission (NRC) staff, 'my fellow Commissioners, 
and me looking into the merit of these allegations in great detail. 
As you are aware, the Joint Commit.tee on Atomic Energy (JCAE) is holding 
extensive hearings into this matter. Let me assure you that the Nuclear 
Regulatory Commission would not permit the commencement of operation 
or continued operation of Indian Point Units 2 or 3 or any.other reactor, 
unless and until we are satisfied that the plants can be operated.safely. 
This is the paramount Commission responsibility. As is evidenced by 
our denial of further operation at Indian Point Unit 1 until safety 
improvements are completed, we are not hesitant to prevent operation of 
any nuclear plant that does not meet our tough safety requirements. 

The technical items cited in Mr. Kruzen's letter and enumerated by 
Mr. Pollard are not new. They are topics that have been reviewed by 
the NRC staff and the statutory Advisory Committee on Reactor Safeguards 
(ACRS). Even so, in light of Mr. Pollard's allegations ~nd the seriousness 
with which we pursue all allegations concerning nuclear safety, I 
directed the NRC staff to reexamine all of these topics to assure that 
adequate protection is provided for the health and safety of the public 
at Indian Point Units 2 and 3. To this end, a special Task Group was 
formed by Mr. Rusche, Director of the Office of Nuclear Reactor Regulation, 
to review all technical subjects specified by Hr. Pollard. The work of 
this task group has in turn been reviewed carefully by senior NRC 
management. In addition, I have requested that the ACRS make an 
independent examination· or these matters. Mr. Rusche's report is 
completed and concludes that adequate considerat·ion has been given to 

l"'~"°'S)r the technical subject• specified by Hr. Pollard. To provide 

~ ~ ~ Enclosure 3 
.,..,.. """'" 
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Senator Mansfield -2-

you with the detailed bases for this conclusion and to indicate the 
depth or our investigation, I am pleased to provide you with a copy 
of Hr. Rusche's report and a copy or Hr •. Rusohe's and my testimony 
presented at the JCAE hearings on March 2," 1976, alo~g with otber 
material presented to the JCAE tor inclusion into the bearing record. 

Enclosures: 
1. Statements Before the Joint 

Co'lllllittee on Atomic Energy -
March 2, 1976 

2. NRC Staff Report on Technical 
Issues Raised by R. D. Pollard 

3. NRC Inspector and Auditor SUlll!lary 
Report on Allegations by 
R. D. Pollard . 

Sincerely, 

William A. Anders 

4. NR:C Staff Repor.t on Technical 
Issues Raised by D. G. Bridenbaugh, 
R. B. Hubbard, and G. c. Minor 

5. NRC Staff Report on Other Issues 
Raised by R. D. Pollard, D. G. 
Bridenbaugh, R. B. Hubbard, and 
G. C. Minor 
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February 11, 1976 

.ur.· William Anders, Oiainnan 
Nuclear Regulatory Qximission 
Washington, D.C. 20555 

Dear :Mr. Anders: 

In light of charges made by Robert Pollard, 
~ project manager, I urge that you suspend 
licensing procedures for Indian Point No. 9 
pending a state investigation. 

In addition, I urge you to inmediately 
release the nuclear safety inf onna.tion that I 
requested under the Freedan of Information Act 
on January 20. 

I enclose a full statanent of my views on 
the situation regarding Indian Point No. 3, and 

e~UntHm~~-~~ 

Mem:>er of Chngress 

BSA/c:l 

.. . 

.· 

W-D.C. •s 
mlal­

~­... "-.. '· ·-----­......... ,. -
•a.-­........ , .... 

.. -. 

Enclosure 4 .. 
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!ebruary 10. 1976 

The nur.erou$ cangers in~erent in ope~atinr, nuclear power 
Dlants &!'t! so a?>Parcnt t:hat @ven: the "O~o<.>le J!tO.:i.t ~ttad ~ --Zl.iac'.1."!•r 
oa.:.Pel" al"A l".isidnn; t!v:ir r~nut:atiO!'.S· '!!.~d "'th=i-r !ivcii.a~~ -~ for-cc 
ionf-su~~ressec:! i.nforrultion into _vie"I- · . . .. 

Mow we ?lave a c.l\Ell'r,e by Robert Pollard, project nariager !or 
~a!ety-evaiuation$ at the Nuclear Rep.ulatory Commission, that t'te 
In'1iY.n :';:;int nualeai• ulaul.:i:I i:!u·C::ai.-en the 11eal-ch anci ·safety of 
:r.tillions of oeonle in.the Greater '.'Jew York area. Because ·of t~:i· 
u'tr.lost ·serl.ousness o! these ;revelations, Governor Ca?'9y and ot.1\er 
State officia1s h.'lve an i!!l:llediata responsibility "tO :.protect .,the .peopl-e 
'livinr tti thin t.'te radiation ·reach of these 'PJ..ants. 

··I . have been in close contact with !lobert Pollard since 
l'lid~January. After he subrni~ted his resi~ation at that time, offic­
ials =:1.t t!ic "l~C denied the i ... nort?.nce of 1-tis charr.es and irn.":?ediate!y­
lir..i1:ed tne sco">e of "tis inquiry. !nitia!ly, "Ir. Pollard had been 
~romised access to all files necessary to substantiate his charges 
of unexar..ined safet·; 'l)robler.:s, both at Indian Point :~o. 2 and Ho. 3 
and ai: oanv _ ot:1er nuclear reactors throui;hout the nation. An atte.-:tpt 
·was ~.ade to restrict the tonics of his final :r:-enort. Kr. Pollard's 
...attorney then consulted with the House ~overrunen~ Operations Subcoo­
r.dttee on Infor::intion and Individual Rights, which I chair. After 
the Subcommittee counsel telep~oned Peter L. Strauss (counsel for the 
HRC), ~r. Poll<'.rd was allowed p.re!lter access to !-!RC.Liles for the 
rerAinder of his ~eriod of e~nloy~ent. · 

Houever, Mr. Pollard has charged t"iat C?!ucial evidence of. the 
-aP.encv's witnbolding of infornation on safety.problems exists in ti:e 
:me internal. files. On Januarv 3!l, citinr:·the provisions of the 
rreedoo of Info~..ation Ac"'::., I forr.ially r-,i'luested the !-YRC to provide 
!:le with the followin~ materi~l: 

l) The corresnonde·nce between t\r. Pollard, l~. William A • 
.Anders , chai!'l:!an of the ~rnc, and ?1r. Gary Simnson C?!r. Pollard's 
-,attorney) concernin.r:-: 1'1'.r. Pollard 1s. access to imc f'il.es f'or the 
~urnose of substal".tiatin:,r hi.s charges. 

2) !1r. Pollard's Januarv 23 interio renort. listing unresolved 
safety problens at Indian Point. 

3) The December 1975 ·1Tec!mical 8.afety Activitie~ Report," 
·and ~revious issues of t~is l"C!>(>~t issued since December 197~. 

I. l;ave been informed by ?~r. Pollcrd that· this third item is an U?dated 
com~endiUJll of continuin~ unresolved ·nuclear safety problecs, with 
roughly one nroble~ on each of its several hundred pa~cs. Release-of 
this ouarterlv ~~blication ~ill finallv dcnonstrate the extent o! the 
~lRC's "willinr.ness to license ~lants no·r and·ask qucsti.ons al>out 
saf~Ly later. 

Since all of this- material :Ls either in published form, or is 
corresoondence .involvin~ llr. Pollard; and none.could under the most 
extreme definition be called.classified nation~l security inforr..ation, 
I see no reason t·7hy this information· s:-iould not J:;.e rele.ased iJ!C!le~e:te­
ly, rather than uithin tbe 31) days nrovided by the statute. 

·In addition, iir. PoJ,lard. whose formal term of en):>loyment e:ids 
February :13, s~ould be alloi-1ed access to files at the :J~C headquarters 
for as long. as !le T'equires· to produce a substantive and co!:lprehe::!sive . 
docu~entation of his char~es. 

As for the s-Decif:ics of the Indian Point nuclear plants, ~Ir. 
Pollard has cited three ~rincipal dangers: 

1) Lack of senaration be~een eiectrical and instrument ca~l~s 
which jeo~ardize emerrencv bacY.u~ systens; 

2) Problens with backu~ ~iesel ~ener.ating facilities; 
3) Dan?.er· of overloaded ~un?s and turbines, leading to the 

r-ossibilit:y that a loosened fl~rwheel could turn into a !l:;_s;h-velocity 
missile, nuncturin~ the nuclear.container and rel.A!asin~ radioactive 
aaterial into the atDosnhere. 

I~. Pollard 1 s focusin~ on t~ese ~~ree ar~as does not preclude the 
existence of safety !'rO!Jlen~ i.rii other svste::is w?iic'h. he did not exaaine 
at these ol.'1"11:c;.. 

• 
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Until these questio:ts hav~ been resolvec!, Indian Point 'ti:.·. 2 
should be shut dO'm, and ::ic!io!L"l Point r·~. 3 ·should not: be lice~sed 
for onel'ation. 

~1 ·~ •questioned the safetY mu! t"lte e.concml.cs ·of "these lllar.ts 
•incc their ince~ion. :Je>;inninf in April H75 1 I attenpted to 
"hl:::clc: the aale of Indian }'>:jint ~c. · "3 to t3e Power- Au1:'hor.ity vf ~e 
St-ate 'lf new York ·lPAS?n'). ·rn ~neral., the S1:ate ..authorities i::".'Ol.'\1•ed 
·tonk Con Edisol'l 2 is wn"' "oo•rt: thi.i; ~lan1'..> :llnt\ .. th .. y ·..r.,.._ill!<! -tn -enn..,.;,; .. "'.' 
T-1"1" obioctions, us -..,ell .u. those of· man•1 -ot~e~ -elected o:fficlels. e:ltl 
~er.co.mad ei"ti;::n:;.. en Jrmu'1.:;t, 13., ba:fvzte Hr.- I"o1J.m.--d-':o 1;°tQZ'""j' ~oa~..:: 
Jcne1:m, I called ut>on the Stiite Le~slative Cor.arission on Ene?'gy 
"Systems to invest5.~.ate ""th~ circu."l'3tanccs ·surroundi~ 'the sale o~ :this 
;plant. ·The need fO?' s~ an inves:ti.cyati-onis· e~n greater at ~this 1;i:a. 

Con Edison is·now o~erating Indian Point Ho. 3 in its ~re­
operationo.l t>bo.scs U!tdor PAS!!Y sunervision. Con !:dison hns alriOady 
applied to the nuclear Rcr-ula-::0~1 Co::-.r..ission for a ''full-tera, :full.=-

... powe'%' license•·· for .India."l ?oint ~To. 3. At sooe time after t"'ae plant 
-becomes o~rative, PllS!JY will an~ly for a license to ~perate the ~la..~t. 
Several nrobler.is in this transfer are still unknmnito the public, 
including the reluctance of insurers to write separate insurance 
.policies fol' three adjaoent ;nuclear T>la."lts (Indian Point No. is st!.11 
shut dOl'~n as unsafe) onerated under .different authorities. And ~his 
spring, the glossed-over ~r<>bl.ern or dan~ers from nearby geological 
£-aults will af!ain be exal'ri.n~d. 

. Therefore, I ca..:a unon 1:h'l ~!~C and FAS!!Y to sus'!)end the 
.:m:>P.lication for ooeratinr. li~e:lses for Indian Point l'o. 3.. P.nd I c::.a:l 
.w>on Con Edison to close ··do!·'?l !ndi~, Point :!o. 2, all pendinp: a.~ 
·i-nvestigation of all cbarp-'.!s bv ·an indep'!nd'!nt bo~ of scientists 
:and-technicians. I ur7e the Qovc't'Tlor to estab1ish she~ a board 
ir.unediatcly. !tr. rollard is not the onlv individual with serio::s 
-charp;es. Last week, th:ree General Eiec-tric senior en~ineers res,!.gn~:... 
assertintt that nuclear :oower olants coul.d no-:: be built safely. And 
it is rumored that a number of Con Edison en~lovees at Indian Pcint 
-have 't;erminated their- employnent. in recent years under sinilar 
1:?ircwnstances, but ..,ith no public attention. 

Con Edison, which "fas ~le tb sell the !lo. 3 plant to the Ste.~e 
.by pleadinr; financial har.ds'ti'>~ is once again as robust aa it was 
.before it susPended its dividenda. The ~:-ic~ of its.stock is back 
at t:1e level i.1~1erc it T!:> :!:·'."!fore. te.kin? this drar.atio action fo:- the 
benefit of the State Legislat~e and the Publ.ic Service CC>ml!iiss~on. 
PASHY has paid Con :Edison $354 million so fa-r for Indian Point z:o. 3. 
The total eventual cos-::, includin3 fin~cing, to the state agency, 
may reach $600 r.:illion b~fore the !>lilllt ~oes into operation. At this 
time. it is essential t:1at Con Edison and ~AS:lY· rene!'otiate the:.r 
!)urchase agreeMent, so tha"t, in t'le event the plarrt . never goes into 
operation, and it can be d~~onstrated either that Con Edison ne~lec~~d 
important safetv considerations or concealed them £ro~ State officia:s, 
the utility will return a substantial ~ort:ion of the funds to t~e 
State. 

I am todav ·writinp to Governor Cerey, Chairman Fitzpatrick 
of PAS!'IY, Chairman Anders of the ~lP.C, and Chairman Luce of Con 
Edison, concerninr, the ~4tters I have raised in this statement. 
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4:ongrt'' of tbt ltniteb j;tate£C 
Jl)ouse of l\epresentatitJe• 
RldfJtnpm, ae:. 20515· 

Februacy 11 > 1976 

Mr. William A. Anders, Chairman 
NuclE!ar Regulatory Commission 
Washington, D.C. 20555 

Dear Mr. Anders: 

-YOltK OPl'ICS. 
I .._.,. • 

.. .._Pl.AZA 
NDrY-.NawY- 10Dll7 ..._.l, ...... toM 

I am concerned about the charges of NRC Project Manager, Robert D. Pollard, 
as re!ported in the New York Times of February 10, 1976. Therefore, I would 
appre!ciate your response to each of bis general and specific charges below: 

1. "The Indian Point plants have been badly designed and constructed and 
are susceptible to accidents that could cause large-scale loss of life and 
other radiation injuries, such as cancers and birth defects." 

2. "The magnitude of the hazards associated with these plants has been 
suppressed by the Government because the release of such information might 
cause great public opposition to their operation." 

3. The No. 2 reactor had a "serious design defect - submerged valves -
that could render required safety systems inoperable during an acc~dent." 

4. Valves on the No. 3 plant ''which are supposed to prevent escape of 
radioactivity during accidents" were defective. 

5. Electrical systems on the No. 2 plant "suffer from the same fundamental 
weaknesses as those which allowed a fire last year at the Brown's Ferry 
plant in Alabama to paralyze much of that plant's vital Slilfety apparatus." 

I look forward to an early reply. All the best. 

~~f~ 
Edward I. Koch 

EIK:tnjg 

Enclosure 5 
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Mll<i MANS1"'1ELD 
alONTANA 

William A. Anders 
Chainnan 

.......... 

~ Jitates ~mh· 
(Office of tlie ~ '1enbtr 
~~GL Zl151l1. 

F1Jhru::try 16, 1976 

~uclear Regulatory Camnission 
'Washington, D.C. 

Dear r.1r. Anders : 

I have received the enclosed correspondence from 
Mr. Darrell J. Kruzen of Missoula, ~bntana, concerning 
the safety of nuclear energy plants. 

I would appreciate receiving whatever infonnation 
you have which might be of interest to him. 

1'hank you for your consideration in this matter 
and with best personal wishes, I am 

Sincerely yours, 

Enclosure 

Enclosure 6 



. ' .. 

~~ono-;. .. able Mike °Ma."'lsfield 
133· 0503 
Washington, D.c. 

20515 

My Doar Sir, 

Darrell J. Kruzen 
1522 34t.h St. 
Missoul~, Montana 

59801 
9th February, 1976 

..... :. .. 

·· .. ·' -

! watched the CBS network's progra~, £Q. Minutes, on the 8th 
'Pf}bru:i"ry, 1'376 and becar.ia quite cor .. 1er~J.od over a portion or 
1. tH ·telecast. That portion \·:ss ent~ ;:;l0d, How So.fo Te Sa.fa? 
','tJ.e roport 6.:;;ialt \'::th &."'ld in !'act ~;-.;..:;.llenged theactuildesign 
ot the safety bac:.:-i:.p r..eoh&nisms a'~ :::everal of our nuclear 
powar r~actor plants with sites pr~sently in the states of 
Now York and Con.~ecticut(either at this moment under con-
struction or at p-c-esent operations.~ status). · 

·' 

I b13came even f'urtht;r conce!'nad upc.~1 hearing the news· today ot 
the resignation oJ: one !•ir. 11obcrt ?ollard, a safety. inspector 
~nd or engineer coordinato~, ~or the Nation~l Reactor Connr~ssion. 
The above individual was also inte~viewed on this.las~ Sunday•s 
portion of 60 Minutes. 

T 0<) not talre Mr. 'Pollard• s professional judgement lightly, in­
vlaw or his superior's high t"atine; of him, nor do I for the 
pos~~ tion he one a held. with the ?-."RC. His challenge to the Cora-. 
r11:csion' s decision to aJ..10·:1 op~ztatio:.i.al status to be granted to 
.. µ1nnt by the li11ne or Indi<ln Head II, plus that or one other 
al:r(~sdy in operation now, cause3 me to reflect and qu.estion thts 
,.,·hole affair. Why?? I beliovo r.:r. Polln.rcP s motl V03 onr.l convic­
tions to be well ~oundc;d and fully uincero., so po~hnpn I nhould 
c,~l< the "Whyn o-r poople like yoursolf, my representative in The 
Congress of these he-re tTnited States ot America. Might you have 
uny comment worth its while?? .". ... 
Per.:;onally, S'enato:- ~fansfield, I do not believe that \4fe the 
pi;,ople of this·natio:n can permit the operation of nuclear power 
reac: tor plan ts with re!'erenca to the questionable designs in 
thctr safety b~ck-up mechanisrns. This seems especially evident 
wi tr1 the knowledge of !!.r. Pollard• s s.tatements and apparent break 
with the Comm1~s1on. Somethtn3 is not right ••• somewhero! · 

A ge111eral awareness of nuolo.:u- physics· ~d its "workings" is 
·.• . . .... 

,. 
·\ 

~. 
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co.u.;acm to moat peo:pla of my a.Je grc.up, courtesy. or our d1s­
ting\:L1shed informal and fol"mal educ.a.tional ins ti tution3. We 
too, are not strangers to the pote~~ial hazards or radioactivity 
n·.~ .. ;:1·~;st ti bi.ologi~a'."i.. \·:.:i:-ld or.~ whic:, we s.s ~'luman beings ara so 
much a pa.rt. The Pacific ~luolear T0.::t Blasts of the late 1940' s 
w."ld early 1950' s. illustrate this ?V~nt all too vividly. 

·::~l. tbar0f'o:;:-0, . oan simply not affo1 .. 6. error(human eriror ••• hence 
poor judgement) when dealing with nuclear mate.riial w1 thin or 
ne~~ populous ~ogions ••• nor for thr.t mattor ••• nnywhoro. Any 
damage to our onv11~onm1lnt ·.from an. ox.r.ionuro to rn<llonctt vo lnat­
e:r-lals (espec:tolly :tn hi~h dons1ty :population a-reas), would 
be at this t11<1e impor.;sibl.e to repa::.·r with cur present tech- · 
nologlcal cs.paci ty. 'I'i'1i::> is indaoC. ;:l tragic prospoct: 

~1::0 n•>te further. This "Do-not-rock-the-boat" philosophy which 
our governrnont agencies seem to ac~uire, jeopardizes"any oom­
petenc}y thought to exist within the crucial:- decision making 
nrocaH~es of those agencies. 'For tr..::.s to continue to·perslst 
is an indic'-"mant or irresponsibility vii th severe consequences 
again~1t and tar· GOOD GOVERN'MEi~T. I am familiar with:. this, at 
least to a point. I believe it to be de$p1cabl~·and utterly 
disgus.ting ••• b~centennial year or r..otl ! .,: 

. ~ .:. ~: . . ·~.: 

You have this, my letter or protest and comment. I i1'lv~te yours. 

'!'ll:::tH 1 ~ 'j()U nl.t• fur jUU.t• t;lm·~, 11' lmh:ed JOU .i·ead tills at all. I 
am mostgratetul if only for that. I bid you a good de.y·Si:r • 

. I am most respect.fully, 

t • • 

., 

~ .. 

"' 
.. .. 
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COMMISSIONER ACTION 
For: 

From: 

Thru: 

Subject: 

Purpose: 

Di•cussioni 

Contacts 
M. E.11um•tdn 
492-7190 

The Commissioners 

Kenneth R. Chapman, Director 
Office of Nuclear Material 

Safety and Safequards 

Executive Director for Operations ~~ ./7 v 

UNAUTHORIZED USE OF SNM 

To inform the Cosmniaaion of plans to conduct a funded 
study on malevolent use of SNM. 

Por several years, there has been con•iderable conjecture 
on whether it is eaay or hard to make a fission bomb 
given an adequate quantity of SNM. 

In 1974, Mason Willribh and Theodore B. Taylor authored 
a book~ "Nuclear Theft: Risk and Safequards" 1 which 
contair1s the following state•nta 1 "Under conceivable 
circumatancea, a few persona, pos•ibly even one person 
acting alone, whc po•sesaed about ten kiloqrams of 
plutonium oxide and a •ub•tantial amount of high 
explosive could, withi1 1 several weeks, design and 
build a crude tia•ion bemb ••• 'l'hi• could be done 
using 11iaterials and eqt•:lpment that could be purchased 
at a hardware store ane from commercial suppliers of 
acientitic equipment f<'t student laboratories". 

Since expert opinions differ widely on this important 
aafe17UArd• iHue, we are planninq to.sponsor an 
independent as•e•lll\ent to determine the deqree of 
validity that •hould be afforded the statement quoted 
above a• well as other •imilar statements regardinq 
the •asrae subject. 
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Enclosures: 

Specifically, we are investigating the possibility of 
having JASON, an unbia8ed, highly-qualified study group, · 
comprised primarily of university professors, perform 
a classified assessment. We hope to get the work 
underway during the JASON Summer Study and to complete 
it this year. The JASON working group would probably 
consist of three or four aembers. We estimate that the 
study would cost less than $100,000. 

We are also requesting ERDA to cooperate, both 
institutionally and through their laboratories, with 
the independent JASON study. A copy of tl\is request 
is attached. 

The Commission is scheduled to be briefed on this subject. 

;'~~th¥ ~;ll&i:~~to;·-----/ 
fice of Nuclear ~terial Safety 
and Safeguards 

1. Proposed ltr to 
Mr. Edward B. Giller, ERDA 

2. Copy of 3/4/76 ltr from 
H.W. Lewis, SRI/JASON to 
M. Eisenstein 

Commissioner comments should be provided directly to the 
Office of the Secretary by close of business Friday, April 30, 
1976. --
l.lISTRIBUTION 

Commissioners 
commission Staff Offices 
m{ecutive Director for Operations 
secretariat 
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NUCLEAR REGULATORY COMMISSION 

WMHINCITON. D. C. -

Mr. Edward 8. Giller 
Deputy Assistant Administrator 

for National Security 
Energy Research and Development 

Administration 
20 f'1assachusetts Avenue, N. W. 
Washington, D. C. 20545 

Dear Mr. Giller: 

As you know, there has been considerable public debate about 
how difficult it may be to fabricate a fission bold> using SNM 
obtained in an unlawful manner. Knowledgeable opinions vary so 
widely on this issue that we think the time has come for NRC to 
develop a position which will assure the public that our safeguards 
are adequate regardless of which "expert" opinion turns out to be 
correct. The timing is based on the current NRC involvement with 
new safeguards regulations to cover the use by licensees of 
plutonium, its compounds, and mixed oxide fuel. 

The NRC approach is to sponsor an independent, critical 
evaluation to detennine the degree of validity that we should 
afford statements to the effect that fabr1cat1ng a crude fission 
weapon is not a very difficult task given an adequate quantity 
of SNM. Specifically, we •re planning to contract with JASON 
to undertake such an evaluation starting this sunmer and ftn1shtng 
by the end of this year. The JASON working group would consist · 
of about three or four select members who currently are cleared. 
Their report, of course, would be classified and handled on a 
strict need-to-know basis. 

Undoubtedly, JASON will have to contact ERDA laboratory 
personnel for information and discussions on bomb design, materials, 
and fabrication in order to perfonn 1ts assessment. Presumably, 
the job will consist primarily of digging out, correlating, and 
evaluating contributions from the knowledgeable weapons C<Xllllln1ty. 
If new complex calculations are required, they could probably be 
done most expeditiously at the laboratories through coordination 
with your office. 

Enclosure l 
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Therefore, I request your cooperation with and suppc:>rt· of this 
effort and I would appreciate receiving any suggestions you might 
have about its conduct or management. 

Sincerely, 

Kenneth R. Chapman, Director 
Office of Nuclear Material Safety 

and Safeguards 
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JASON 
ST ANFORO RESEARCH INSTITUTE 
1~11 N. l<ENT STREET 
ARLINGTON, VIRGINIA 22209 
17031 52•. 2053 

Hr. M. Eisenstein 
Nuclear Regulatory Commission 
7735 Old Georgetown Road 
Bethesda, Md. 20014 

Dear Maurie: 

4 March 1976 

Thii; is a first cut at the letter I promised you, outlining what 
JASON might possibly do for NRC in the area of nuclear safeguards. As 
we both know, this problem is rendered particularly sensitive and dif fi,;.; 
cult bec~use it has technical, political, and public content, an arena 
in which our country does not excel at problem solving. This means 
that NRC's posture on the subject, however it is internally d~rived 
and constructed, must be publicly defensible, using freely available 
information. The problem is further exacerbated by quite proper 
questions about the differing responsibilities of NRC and ERDA, since 
nuclear weapons issues are necessarily relevant to the safeguarding of 
nuclear materials. Many members of JASON are broadly knowledgeable 
about nuclear weapons matters, and some even about nuclear energy, but 
I would regard it as possible to work in this field only if it were -
done openly, with the blessings of all relevant parties. Given that, 
we might be able to bring to bear a fairly substantial breadth of exper­
ience and expertise. · 

As I see it (and I must emphasize that this is entirely my personal 
view) the main subject to which we could contribute would not be so 
much mechanisms for the protection of nuclear materials, but rather 
the implications of loss of materials. Much of the public debate 
centers around the qucstion4 of whether it is as easy to make a bomb 
ns Tt•d T;iy Io r i>ays is. the c:nw, or ;is ha rtl ns i.s rt U c1;cd hy others. /\. 
pr.i11C'ip11l nh_jPcl:ive wo11l1I lw In 1u·cwi1lc some p<!rspc.•ctivc :md wisdom 
011 this suhj<.•1'.I. in ii <1ua11tit:1tlv1~ way. One should prob;1hly explore, 
inter n.lia, i;uch issues ns the dependence of nuclear yield on: mnnufac­
turing inaccuracies (with some information presumably available from 
one-point-safety calculations, and test fizzles); materials (mixtures, 
oxides, nitrates, etc.); design simplifications (e.g., can anyone's 
grnnclmothcr design a bomb?). In all of these areas the information is 
probably indi~enot1s in the wc.1pons laboratories, and I would see the 
job as more one of diggtng out, correlating, and responsibly evaluating 
contributions from the learned community. If new calculations of any 
compl cxi ty really needed to be done, they could presumably be done most 
expeditiously at the Laboratories, through coordination with ERDA. 

Enclosure 2 



I , ' _ .... 

As n po~siblc f'ormnt, .1 would consider beginning by speaking to 
·r~d Tnylor, tind reviewing what he has written both for you and others, 
as well ns to solidt hJs sui;r,cstions for the nnmcR of those people at 
the Laboratnrir.s who might best be ;iblc to contribute wisdom. One would, 
I think, them go to the di rec tors of the Laboratories (Harold Agnew and 
Roger Batzel), as well as to such knowledgeable old-timers as Hans Bethe 
and F.<lwnrd Teller, to compile a roster of real bomb designers whose 
experience could be tapped with regard to both the calculations that 
have been made (even when they didn't turn into weapons) and the wisdom 
which comes from testing experience. 

It may well he that a critical assembly (no pun intended) of the 
lore would be sufficient, when properly interpreted and organized, but 
one would have to leave both options open. As an off-hand guess, I 
would judge th:it this effort would cost something just under $100,000, 
but that is truly n guess, ~nd we would have to work out a more detailed 
program plan nnd budget before we really got to work. The JASON Summer 
Study will almoRt certainly be extended to ten weeks (from the normal 
seven) thts summer. so thnt if we move quickly there is a fair chance 
of getting something done. We should, however, think of this as a one 
year effort and act accordingly. 

On the attached sheet I have listed a random collection of JASON 
members whom I know to be both knowledgeable about, and interested in, 
some of these questions. The list is neither inclusive nor exclusive, 
but may give you some flavor of the group. In particular, a couple of 
our members have other associations with ERDA which we may want to con­
sider when deciding upon the ultimate manning of this putative project. 
Probably five or six is the right number for the working group. 

I hope that this is the sot't of thing you wanted, and I know that 
you will. feel free to write or call if there are any ambiguities. 

Best Regards, 

/hl(:___ 
llarol<l W. Lewis 

llWL./sp 

attachment 
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Roger Dashen 

Sid UreU 

t•reeman Dyson 

Ed FrJc•an 

Dick Garvin 

Bob LeLevier 

(R.ockc.~fol lc.~r University) 

(lnstitutc fpr. Advnnccd Study, Princeton, worked at 
Sandia n" " young man) 

(Associate Director, SL.AC, known to everybody) 

(Institute for Advanced Study, Princeton) 

(Plasm.it rhysics J,aboratory, Princeton, works on 
fusion for ERDA) 

. (IRH. consultant to Los Alamos, directed Acade111y 
study.on Solar Energy Research Institute) 

(R&D Associates, a private consulting company, 
which has contracts with NRC) 

Hal Lewit; (you fill this in) 

Marshall Rosenbluth (Institute for Advanced Study, Princeton, formerly 
Los Alamos ~nd General Atomic, and a fusion expert) 

Ken Watson 

Fred Zachariasen 

(Univ. of Calif., Berkeley, with close connections 
to both the Lawrence Berkeley Laboratory and the 
~awrence Livermore Laboratory) 

(Cal Tech, consultant to Los Alamo•) 
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May 17, 11176 SECY-76-27~ ------_,J 

For: The Commissioners 

From: C OJrmlttsS IO'NE ff iA 'CTfCJNactor 

Thru: 

Subject: 

Purpose: 

Discussion: 

Executive Director for Operationsd(,.? 

REQUEST FRO!"! RALPll NADER. ;FOR REAS S.ES.S,XENT O;F CRI_TERIA ALLOWING 
NUCLEAR. PLANTS TO ·OfERA.TE.IN RTGHq'NTENSITY EA.RTHQU~ AREAS 

To obtain the Conunission's approval of the letter to 
be 13ent to Ralph Nader 

In a letter to Chairman Anders, dated April 8, 1976, 
Ralph Nader expressed concern over the safe siting 
and continued operation of nuclear power plants in 
Cal:lfornia and other "high-intensity earthquake areas·," 
and has requested that the operation and construction 
of these plants be halted. 

Thits Commission Action paper is being submitted in 
response to the enclosed letter by Mr. Ralph Nader 
which is divided into two parts: 

1. a statement of the NRC policy regarding the safe 
siting of nuclear power plants in California and 
other seismically active areas; and 

2. direct responses to Nader's specific couunents. 

Recommendation: That the Commission approve the proposed letter to be 
sent to Ralph Nader. 

Coordination: The Office of the Executive Legal Director has no legal objection to thepc: l;;e~ 
f / L.-

CONTACT: 
S. Wastler 
492-7972 

Enclosures: 
1. Ltr Rusche to Na.der 

Ltr dtd 4/8/76 N.ader to 

~ ·Ben C. Rusche, Director 
Office of Nuclear Reactor Regulation 

DISTRIBUTION 

Ccmnissioners 
Ccl1mi.ssion Staff Off ices 
Executive Director for Operations 
AS&LBP 
AS&IAP 

Anders Secretariat 

coi'lllllents should be I>rovided directly to 
iness Wednesday, May 26, 1976 • 



Mr. Ralph Nader 

UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C, 206iil 

2000 P Street, N.W. 
Washington, D. c. 20036 

Dear Mr. Nader: 

I am responding to yo'l:lr letter to Chairman Anders, dated April 8, 
1976, in which you ex:pressed concern over the safe siting and con­
tinued operation of m:1clear power plants in California and other 
"high intensity earth·~1uake areas." 

In our review of nucl1::ar power plant sites, we closely follow the 
evolution of new geol1J1gic and seismic information and incorporate such 
information in our re·dew as appropriate, particularly in "high inten­
sity earthquake areas''' such as California. While there is not a complete 
understanding.of earthquake generating mechanisms, major advancei;; have 
been made in this field during the last decade. In fact, understanding 
has improved to the pcJint that earthquake prediction is now considered 
by the scientific community to be a goal realizable in the near future. 
Also, comparable adva1J.ees have been made in the field of earthquake 
engineering design du:dng this period. 

In recognition of the uncertainties in the seismic risk analysis and 
earthquake engineering, design, the Nuclear Regulatory Commission and 
its predecessor, the Atomic Energy Commission, adopted procedures and 
criteria which requir1: conservative assessments of each of the parameters 
which must be conside1~ed in (1) defining the levels of ground motion for 
which the plants must be designed and (2) the design of the plant 
structures and syste'llll~ to resist those motions. In addition, the 
plants must be designt~d to withstand the forces of multiple loads, 
such as the forces re1mlting from a major primary system pipe break 
(high temperatures and pressures) and, simultaneously, the ground 
motion forces resulting from the Safe Shutdown Earthquake (SSE - the 
design basis earthquake). As a consequence of these multiple design 
requirements, the forc:es which could be expected to result from the 
SSE generally have lit:tle influence on the design of major systems and 
structures, such as the primary system and containment. 

All of the items referenced above lead to plant seismic designs that are 
conservative. Further, as outlined to the Joint Connnittee on Atomic 
Energy during its hearings on March 2, 1976, concerning the resignation 
of the General Electrlc Company employees and one NRC employee, we have 
a program of reanalysj~s of the design of the older plants to demonstrate 
whether these older plants require revisions that would provide sub­
stantial additional protection for public health and safety. An urgent 
aspect of this prograt11 is a reanalysis of the earthquake generated 

Enclosure 1 
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ground motion expected at the sites of the older plants and to specify 
alterations to assure adequate safety margins. This seismic reanalysis 
is already in progress fer the Humboldt Bay Nuclear Power Plant, Unit 
No. 3, and the San Onofre Nuclear Generating Station Unit No. 1. In 
view of this ongoing p1~ocess, we see no basis for and cannot agree to 
your request that operation and construction·of nuclear power plants 
in earthquake zones be halted. 

In response to your spE~cific comments, the following discussions are 
offered: 

1. Mr. Collins has suggested, in his telegram, dated August 25, 1976, 
that the seismic dE!sign of the Humboldt Bay Nuclear Plant is in­
adequate. It should be recognized that some of the earliest 
plants were designe!d and constructed prior to the establishment 
of seismic design criteria by the NRC (AEC). These plants were 
generally designed t:o the California Uniform Building Code (UBC) 
specifications. On:•e of those plants, the Humboldt Bay Nuclear 
Power Plant, Unit 1\11:>. 3, was originally designed to withstand a 
seismic load of 0.2S times the dead load and equipment load or 
0.2 times the dead load plus one-half of the live load, whichever 
resulted in a more conservative design. A reevaluation of the 
seismic design of the plant which was initiated in 1968, has led 
to modifications to upgrade the earthquake resistance design of 
the reactor in 1970 .. Additional modifications to substantially 
increase seismic deaign margins are to be completed this fall. 

Mr. Collins has also suggested that faulting is widespread in the 
Humboldt Bay region and cites displacements in sediments at Humboldt 
Bills, Fields Landing, College Cove, Agate Beach and Table Bluff 
as indicative of recent movement. We were made aware that displace­
ments of the type cUed by Collins exist in the site vicinity by 
the 1972 report by Earth Sciences Associates (ESA-Consultants to 
the Pacific Gas & Electric Company). Additional information was 
provided in an ESA 1975 report, along with a considerable body of 
other information re!lating to the geology and seismicity of the 
site vicinity. Our review of this material has revealed that 
definitive evidence has not been developed concerning the origin 
of the displacements: cited by .Collins and the recency and extent 
of faulting in the s:ite vicinity. The licensee is being required 
to resolve these remaining concerns as expeditiously as is 
pra·cticable. 

2. Mr. Mendes apparently criticizes nuclear power plant design based 
on comparisons with building responses developed in accordance 
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with the Californ:La UBC. He and his associates in the Structural 
Engineers Association of California have promoted the California 
UBC for many years. The San Fernando earthquake did, indeed, 
demonstrate that ~1tructures built to California UBC standards 
could pose a haza1~d to the public health and safety. As noted 
earlier, a few older nuclear power plants were generally designed 
to the California UBC, but in all cases design acceleration values 
were higher than t:hose proposed by the California UBC. If needed, 
we will require alterations to these plants to assure adequate 
safety margins. Humboldt Bay Nuclear Plant, Unit 3, has been under 
review using cont•e!lllporary methods of analysis and modifications to 
the seismic desigmt will be cpmplete this fall. Califomia UBC 
methods have not ibeen allowed for safety related structures in 
nuclear power pla1ctts for many years. Dynamic analysis considering 
conservatively po:s;tulated earthquake shaking is now required rather 
than the applicat:i.on of just a pseudo-static horizontal load, as 
was required by the California UBC. 

3. As implied above, nuclear power plants are designed to far more 
stringent seismic standards than schools and hospitals in Cali­
fornia. The independent review of the earthquake safety provisions 
is conduct~d through several offices within NRC. The Office of 
Nuclear Reactor R1~gulation reviews the seismic design basis, 
procedures, and c1dteria. The applicant is required to implement 
a quality assuram:e program which involves independent reviews of 
their design calculations and drawings by qualified personnel. The 
Office of Inspect:lon and Enforcement inspects and audits the per­
formance of the quality assurance program. 

4. The NRC hearing p1~ocess is conducted in such a manner that an 
interested citizen, or group of citizens who file a timely petition 
to intervene may J>articipate as a party to the hearings with full 
rights to present evidence and cross examine witnesses. As in 
judicial proceedings, presentation of evidence is restricted to 
parties to the prE~ceedings. However, persons, not parties, are, 
at the proper timE!, allowed to make a statement in the form of a 
limited appearancE~. It is our experience that the NRC Atomic 
Safety and Licensing Board makes a concerted effort to hear all 
parties fully. Wi.th those individuals or groups who do not become 
formal intervenore:, participation in the form of a limited appearance 
is encouraged. Furthermore, any information held by anyone rela­
tive to any procee:ding should be conveyed to my staff for consider­
ation in its revie1w. 
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5. In 1971, rather than subsequent to 1973, Shell Oil Company 
geologists publishE~d a technical paper, based on proprietary 
seismic data, which indicated that a large, fault-bounded 
basin existed in the near offshore vicinity of the Diablo 
Canyon site. The PSAR for Diablo Canyon was submitted to the 
AEC for review in July, 1973. The AEC staff determined at that 
time, August, 1973,. that the applicant had not adequately 
addressed the offshore faulting discussed in the Shell Oil 
Company paper and recommended that the applicant conduct offshore 
investigations. During December 1973, PG&E performed additional 
offshore mapping and confirmed the existence of faulting. The 
U.S. Geological Survey (USGS.) was also conducting investigations 
of faulting in Cal:lfornia in November, 1973, and reported 
offshore faulting :Ln the near vicinity of the Diablo canyon site. 
This study was funded by the AEC. The results of the offshore 
seismic profiling by both PG&E and the USGS, referred to above, 
and subsequent invE~stigations by PG&E, has confirmed the existence 
of the fault zone (comprised of a number of separate traces at the 
surface) described by the Shell Oil Company geologists and evidence 
of geologically rec:ent movement. The plant had been designed for 
several possible earthquakes, including a major earthquake on the 
San Andreas fault. The effect on design of an earthquake which 
could occur on the nearby off shore fault is still being reviewed 
by NRC staff. 

6. The USGS, acting aH advisor to the NRC, has actively participated 
in the review of the geologic and seismic aspects of nuclear power 
plant siting in California. It is generally accepted that large 
earthquakes will continue to be generated along the San Andreas 
fault. The recurrEmce interval for such earthquakes appears to 
be between 60 and 100 years. Consequently, the possibility ef a 
major earthquake on the San Andreas is taken into consideration 
in the design of nuclear power plants in California. 

I trust you will find this information responsive to your concerns. 
A reply to your request: for information in accordance with the Freedom 
of Information Act has been sent under separate cover. Thank you 
for the opportunity to comment on these important issues. 

Sincerely, 

Ben C. Rusche, Director 
Office of Nuclear Reactor Regulation 



William A. Anders, Chairman 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Chairman Ande1:-s: 

April 8 '· 1976 

There are major unc~ertainties over the ability or nuclear power 
plants sited in California and other high intensity earthquake 
areas to continue 1:1peration without a catastrophic accident. 
These. uncertaintie:~: require •prompt and aggressive action by the 
Nuclear Regulatory Commission (NRC). Operation and construction 
or nuclear power plants in earthquake zones should be halted 
until the NRC has performed a detailed reanalysis of its seismic 
design and se1smolc:1gy criteria. 

Your agency has already received a report .from Thomas Collins, 
a U.S. Forest Serv:Lce geolor,ist in Tr;inidad, California; on the 
serious problems wlth Pacific Gas and Electric's Humboldt Bay 
nuc1e·ar plant. Mr .. Collins· reported that the Humboldt Bay plant 
is located directly above an act°ive !'ault· zone. Mr. Collins 
also stated that on the basis of the ground motion which the 
plant is supposed to withstand, the.seismic design for Humboldt 
is inadequate. (Se~ismic Hazards At The Humboldt Bay Nuclear Plant, 
'fhomas Collins, January 1976, submitted to the Nuclear Regulatory 
Commission. ) 

Your attention is a.lso drawn to Mr. Stanley H. Mendes, a 
structural engineer· from Santa Barbara,California who believes 
there are "substant:tal questions as to whether adequate earthquake 
sa.fety prov1.sions have been incorporated in the design of nuclear · 
power facilities constructed in California and elsewhere." 
(Letter from Stanley H. Mendes, Santa Barbara, California, 
March 30, 1976) En1~losed are copies of a letter from Mr. Mendes, 
and his testimony b~~fore the California Senate Committee on 
Public Utilities, Transit, and Energy, March ·23, 1976. 

In his March 2.3 statement, Mr. Mendes addresses the following 
problems: · 

1. The basic design criteria for the earthquake safety provisions 
of nuclear facilitie~s are incorrect. The NRC apparently has 

.• . not adjusted its deE1ign criteria to consider information from the 
·· · ............ ~1971. San Fernando ( Galifornia) earthquake, whi'ch "clearly 

demonstrated to all knowledgeable persons that there is still 
much to be learned 11efore we can construct totally earthquake-proof 
facilities." (p. 2) 

2. Although public schools and hospitals receive in-depth, 
independent reviews of their earthquake safety provisions, no 
such independent review is made by NRC for the earthquake safety 
of nuclear·power plants. (p. 3,11) ,. 

.. 1 
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3. The NRC hearing process is not conducive to candid discussion, 
which would reveal the deficiencies in the state or the art 
in earthquake design. (p. 4) "I seriously doub~ that the State 
·Of the Art is sufficiently advanced to produce the relatively 
risk-free facilitiE~s to which. the people of -California are 

· entitled." (p. 2) 

Mr. Mendes points •:1ut as an example that in January 1973,, he 
expressed doubt that sufficiently detailed explorations of fault 
syste!lls offshore o.r Pacific Gas and Electric' s Diab lo Canyon 
nucle.ar plants had been mad'e. (p. 8) Since that time, an 
offshore fault has been discovered and the NRC has been· forced to 
reanalyze the earthquake design. criteria for Diablo Canyon. 

4. Nuclear power plants designed fifteen years ago may very 
'possibly be found not to provide adequate earthquake protection 
today. (p. 4) Thit3 statement,, of course, has been confirmed by 
Mr. Collins' paper., The Humboldt Bay plant began operation in 
1962., .14 years ago.. , 

Also relevant is a briefing given· by the U.S. Geological Survey 
(USGS) to the staff of Governor Brown or California, on the· 
"uplifting" along California earthquake zones. The USGS has 
stated that another great earthquake along the· San Andreas fault 
ls "inevitable, possibly within the next decade." A copy of the 
USGS briefing summaLry is enclosed.· 

An earthquake in and of itself could obviously do serious damage 
in populated areas. But if the earthquake were also to cause a 
reactor accident, the catastrophe would be seriously compounded. 
Persons unaffected by the earthquake· could be contaminated by 
radioactive materials from the reactor. Rescue efforts could 
similarly be hampered by radioactive coritamination of people and 
land. It is therefore imperative that if the NRC is to license 
nuclear reactors, they be able to withstand, beyond any reasonable 

, doubt, earthquakes :Ln California and other areas. 
'S 

It is noteworthy that uncertainties over eartpquake design 
contributed to the recent resignations of f~ nuclear engineers-­
three from the General Electric Company and one from the NRC. 
In its statement before the Joint Committee on Atomic Energy 
on March 2, 1976, the NRC staff said that it has already started 

.the reevaluation of "older plants located in high seismic risk 
areas such as Humboldt Bay and San Onofre l." · (NRC Staff 
Response To The Testimony of Bridenbaugh, Hubbard, and Minor, 
p. VI-25). It is also recognized that the NRC is reevaluating 
the earthquake r1.sk;s to Diablo Canyon, mentioned above, and to 
Consolidated Edison's Indian Point plant .. ("Quake Risks 
Studied for Nuclear Sites," New York Times, March 30, 1976, p. ~l) 
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It is requested· that the NRC not only expedite that reeva·iuation; 
but also cease the operation (except in areas where substitute 
power is not available) and construction of all nuclear pl~nts 

. in areas of high eai:-thquake risk until a reevaluation of those 
plants' seismology and basic seismic design criteria is completed. 
I also request ,purs,1ant to the Freedom or Information Act, the 
following materials:: 

1. . All documents pe~rtaining to seismology and seismic design\ 
criteria for ~11 California reactors. 
2. All docum~nts ri:~lnted tp any rcr.valuntion of sclsmolor;:y or' 
seismic desi~n for reactors, includi11c; bu1; not limited to all 1 

California reactor::: bcinr.; reevaluated. Please provide a list 
.ot all reactors being reevaluated. 
3. All documents p1:~rtainin~ to the need to retrofit older \ 
reactors to provide adequate earthquake protection. 
ll. All documents PE~rtaining to the San Fernando earthquake of 
1971, as it relates to nuclear power plant design. All documents 
related to any NRC i•eanalysis of seismic design criteria in 
light ··of information from the San Fernando ·earthquake. 
5. All documents on the "uplift" of the San Andreas ·rault, as 
it relates to nuclear power plants and nuclear power plant 
design. · 
6. All documents pE!rtaining to the independent NRC review, or 
lack thereof, of sei.smology and seismic design· at nuclear plants. 

I request. that copie.s of documents released in response to this 
request be placed in local public document rooms in California 
and other applicable locations. 

Sincerely, 

((r\JJ,~ 
Ralph Nader 

Enclosures: 
1. Letter of Stanley H. Mendes, Santa Barbara, California, to 
Ralph Nader, March 30, 1976 (without attachments) 
~~. Statement of Mr. Mendes, March 23, 1976 
3. Summary of USG3 Elriefi?1r: to the Staff of Edmund G. Brown, 
Governor of Californ:ta, March 17, 1976 

, 
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March 30, ,1976 

.Mr. Ralph Nader 
Public Citizen, Inc. 
P. o. Box 19404 
Washington, D. C:. 20036 

Dear Mr. Nader: 

Certain activiti1:!S on the part of the Nuclear Regulatory 
Commission (fortn.1:!rly Atomic Energy Commission) raise substan­
tial questions a:; to whether adequate earthquake safety pro­
visions have been incorporated in the design of nuclear power 
facilities constiructed in Ca.lifornia and elsewhere. can you 
help to make public this situation so that needed changes in 
N~C procedures might be forthcoming. 

I have personall~r witnessed "coverup" and "stonewalling" 
actions which may still be taking place in conjunction with 
the Diablo Canyon facilities of Pacific Gas & Electric Company 
now nearing completion at San Luis Obispo, California. 

Immediately after the San Fernando earthquake of 1971, all 
knowledgeable ge,ologists, seismolog-ists, and engineers knew 
full well that many of the basic design criteria and assumptions 
commonly made in earthquake resistant design were incorrect. 

Only now, five y1:!ars after the San Fernando earthquake, is the 
NRC apparently finally questioning the design adequacy of the 
Diablo Canyon fa1::ilities. The questioning may be sincere or 
it may· be just a ploy; time will tell. It comes as a result 
of the recent discovery of an off shore active earthquake fault 
capable of generi3.ting an earthquake of major proportions. 

Beginning in July, 1971, all attempts by me to question the 
basic design criteria for the Diablo Canyon facilities were 
brushed aside by the AEC and.Pacific Gas & Electric Company. 
Not once would the AEC permit, as part of the official proceed­
ings, any public discussion regarding adequacy .of the earth­
quake. safety provisions for the facilities •. 

The details of my experiences are clearly set forth in my 
exchange of corre?spondence (copies enclosed) in 1974 with. 
Dr. Dixy Lee Ray,. then chairman of AEC. Also enclosed is a 
paper dated March 23, 1976, containing pertinent information 
which was presented at public hearings on the Nuclear 
Initiative held by the State Senate Committee on ~ublic 
U.tilities, Transit and Energy in Sacramento, California. 
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Ralph Nader -2·- March 30, 1976 

I can furnish all additional necessary documentation of my 
experiences, including copies of official proceedings, inter­
rogatories and rE!Sponses, etc. Please let me know if you are 
interested in this matter. 

Very sincerely yours, 

---~~ ~} ~\A.\-~ 
St~nley H. Mende!; 

SHM:pm 

Enclosures: 

Presentation to State Senate Conunittee of March 23, ·1976. 
Affidavit of Stanley H. Mendes dated January 23, 1973. 
Dr. Dixy Lee Hay correspondence dated January 9 & 29, 1974, 

and February 19, 1974, and April 15, .1974. 
Enclosures 1 through 28 of AEC ·1etter of April 15, 1974. 
Portions of D1~aft Environmental Statement .by AEC dated 

· December 1972. 
Portions of Safety Evaluation of Diablo Canyon facilities 

by AEC date!d October 16, 1974. 
Seismic Evaluation of Diablo canyon Site dated May 28, 1968, 

and Recommended Earthquake Design Criteria dated 
June 24, 1968. 

Resume of S.tanley H. Mendes. 
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March 23, 1976 

The Honorable Alf:red E. Alquist, Chairman. 
and Members of 
Senate committee on Public Utilities, Trar..sit and Ene;rgy 
State capitol Building . 
Sacramento, Cali:ornia 95814 

Gentlemen: 

My purpose in appE!aring before this committee is, hopefully, 

to make you conce.rned enough to investigate and determine, 

fiJ::St hand, how t:r1e Nuclear Regulatory Commission ~formerly 

the Atomic Energy Conunission} really functions to supposedly 

provide effective earthquake safety regulation of the const=uc­

tion of nuclear power facilities. If you will really dig in 

and investigate, you will likely open up the biggest can of 

~orms this state has seen in a long time. 

I hope _to convince~ this committee that the Nuclear Power Plant 

Initiative·, a·s written, has true merit, t.liat it is long 

overdue and much needed,- and that you should willingly accept 

responsibility fo:z:· determining that adequate safety pro'\dsions 

are incorporated into the design and construction of nuclear 

po~er facilities in California. 

A proliferation of nuclear power facilities has been and is 

in process befoic proven earthquake safety provisions have 

been developed. The San Fernando carthqual:.e o!: 1971 clearly 
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demonstrated to a.11 knowledgeable persons that there is still 

much to be learned before we can construct totally earthquake­

proof facilities. There is still plenty .of room for human 

and technical errc::>rs in the various disciplines needed to 

construct nuclear power facilities. I seriously doubt that 

the State of the l~rt is sufficiently advanced to produce the 

relatively risk-f:~ee facilities to which the people of 

California are en11:.itled. The people should_ know the truth 

and be able to influence their destinies with respect to the 

use .of nuclear power. The serious ·questions which can be 

raised about.the adequacy of existing and proposed new plants 
I 

should be discussed openly and candidly in public. 

As a licensed Civil and Structural Engineer in California, 

my entire prof ess:Lonal career of nearly thirty years has been 

devoted to the de.5iign of buildings and related structures to 

withstand the eff·e!cts of damaging earthquakes. I am quite 

familiar with eart:hquake resistant design and have personally 

inspected and studied numerous earthquake-damaged structures. 

I know most of th1:! strengths and weaknesses of my profession. 

Experiences durinc;r the past few years have given me some 

inRight as to how the Nuclear Regulatory Compiission really 

functions. Frankly speaking, their system scares the hell 

out of me. H~re 1 :s: how Dig Brother really operates! 

. . 
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l. In the langu;319e of our times, I have personally witnessed 

the AEc· engaqre in "coverup" activities and abuse their 

lawful poweri;, in "stonewalling" attempts to exclude 

probable advc::rse testimony about the earthquake safety 

of nuclear plants.. This was done in concert with Pacific 

Gas and Elec·t:ric Company at the Diablo Canyon Huclear 

Power Facili ·t:ies near San Luis Obispo. 

The AEC and l?'acific Gas and Electric Company have continued 

.to· construct the Oiablo Nuclear Power Plant facilities 

for the last five years with full knowledge that the basic 

design cri t.e:;·ia for the earthquake safety provisions of 

the facilitic;!S are incorrect. Why? 

2.a) Public scht:•ol buildings and hospitals receive greater 

in-depth, :i.ndependent reviews of their earthquake safety 

provisions than do nuclear.power plants constructed in 

California. Why? 

b) No in-depth detailed reviews of earthquake safety pro-

visions art~ made by NRC of design calculations and con:... 

struction drawings to determine if errors.have been 

made. Why not? 

• c) No in-depth detailed reviews wer~ made by qualified 

staff o: PG&E of the basic earthquake design criteria 

for the Dii~.blo Nuclear Pow~r Plant facilities. Why not? 
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3. Citizen parti1::ipation in so-called public hearings is 

permitt~d at i:1uch times as is convenient for the NRC and 

the utility cc::>nlpany constructing the.nuclear facilities. 

These hearings are charades which exclude meaningful 

citizen parti1::ipation. 

4. 'l'he ?lRC conducts advocate type proceedings, including 

•discovery" p1:-ocedure7i, in a semi-judicial atmosphere 

which by its very nature is not really conducive to deter-

mining scientific or technical truths. Open and candid 

discussion conducted in public among informed persons is 

the best way to determine scientific truth. This method 

also permits lay persons to better understand the limita­

tions of the State of the Art. 

S. The present State of t.he Art in the fields of geology, 

soils engineez~ing, seismology and various engineering 

Specialties i::; such that substantial human and technical 

errors are pc.E;sible and not at all 'Unusual. NRC procedures 

oftentimes belatedly discover substantial errors. 

6. Nuclear power plants constructed as little as fifteen 

years ago, in accordance with knowledge then available, 

very possibly will not provide the necessary earthquake 

safety featur1~!S which are required toda¥. What is being 

done to revie\•/ and update existing facilities? 

ln the interest of public health,· safety, and welfare, I 

ask this com.i--nittef~ to seek the truth, to continue to investigate 

. . 



. , .. .. STANLEY H. MENDES 

sntUCTURAL EHGINU:R 

.· 
-s- March 23, 1976 

and determine ho~" the present system of safety regulation of 

nuclear power plants really works, to determine what inadequacies 

exist and to attE!mpt to remedy the situation. The Nuclear 

Initiative is a giant step in the solution to a tremendous 

problem. 

, 
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policy that the investment is risk capital and may not be 

charge~ to \lltili ty customers by way of rate i.ncreases. 

It is my sil'l,.cere hope that the present NRC proceedings 

questioning the earthquake safety features of the Diablo 

Canyon facilities are·honest and forthright so as to 

ultimately ~1eveal the truth. Not being privileged to 

sit in on th1e "informal" discussions between PG&E and 

NRC, I just don't know. 

2.a,b,c) Detailed ind~:!pendent reviews are made by the S.tate Office 

of Architecture & Construction for all public school 

buildings and hospitals which are to be constructed in 

California. These reviews include a check of criteria, 

method, arid procedures. They also make .a detailed 

check of the results of the design, including verifying 

that plans cc>rrcctly and completely agree with design 

assumptions and results. In addition, independent field 

inspections i:Lre made to assure compliance with. approved 

plans and specifications. 

The·Offic~ of Architecture and Construction procedures 

contrast gre.;ltly .with the NRC procedures. The NRC does 

not make a detailed check of analysis, design calculations 

and construction plans. They only "--check criteria, 
' 

method and pi~·ocedures." On February 18, 1975 at San 
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Luis Obispo'· California, Mr. Larry Shaw, of the Structural 

Engineering utaf f of HRC made the following statements 

~hen asked by a commission member of the Advisory· Com­

mission on Rt~actor Safeguards about the checking procedures 

of the Diabl<J Canyon nuclear power plant design: 

•we don't check detailed results. We only check 

_criteria, method, and procedures. Do you know ho~ 

lonq it wcJUld take to check a detailed analysis? 

It would take about four or five years.".-- -- "In 

order to c:heck detailed u.nswers, I would need a staff 

of a thou~iand people to do that." . 

From such a procedure, it i.s clear and apparent to 

experienced E!ngineers that human errors and mistakes will 

have to all be discovered by the ~esigners of nuclear 

facilities. Let's have a close-look at how PG~E designers 

of the Diablc> Canyon ·facilities made an in house check. 

The seismolo9ical evaluation of the Diablo Canyon site 

is.contained in the Preliminary Safety Analysis Repor.t 

(·PSAR) and SE!t forth in reports dated January 9, 1967, 

and May 28, J.9613. There are no significant differences 

in the Final SAR (FSAR) published only a couple of years 

ago. Under date of July 18, 1975, representatives of 

PG&E responde~d as follows, under penalty of perjury, to 

several significant questions contained in Interrogatories 

by San Luis Obispo Mothers for Peace dated June 19, 1975. 

. , 
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•31. Name th•~ person or persons responsible for the review 

"38. 

"39. 

· of the ''Seismic Evaluation of the Diablo Canyon Site" 

prepared b~ Hugo Benioff and. transmitted to Mr. 

Gordon v. Richards under dates of January 9, 1967, 

This document was submitted in connection with 

PGandE's.applications for construction permits for 

the two Diablo Units. It was reviewed by PGandE 

personnE:!l, AEC Staff per.sonnel, the Advisory 

Commi ttE~e on Reactor Safeguards, the Atomic Safety 

and Licensing Boards, and various consultants to 

each. :PGandE is unable to name specifi'c individuals 

responsible for this review." 

State the nature and extent of the review which was 

made, including the ntunber of man hours spent by 

each person or persons involved in the review 

referred to in questicn No. 37. 

Respons~~ 

PG.1mdE does not have records of the time spent 

·by its per:;onnel in reviewing reports of its 

consult.:mts and obviously does not have that informa­

tion fo:c: members of other organiz
0

ations." 

Name th1;! person or persons responsible for the review 

of the '"'Recommended Eai:thquake Design Criteria for 

the Nuclear Power Prant -- Unit 2, Diablo Canyon 
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Blume cmd Associates, Engineers, under date of 

June 2<l, 1968. Sa5.d report is dated June 1968. 

Res pons~! 

SE!e response to Interrogatory 37." 

The si9nificmnce of the responses are tremendous. PG&E 

can't name one single person on their staff who revi~wed 

the basic earthquake design criteria for ~he Diablo 

facilities, Certainly the criteria is important enough 

to have it rE~Viewed by the bes't qualified persons on 

PG&E's staff! Yet no one.knows who reviewed it nor how 

much time thE!Y spent reviewing it. I honestly question 

if it was reviewed at all. 

One main point I wish to make is that if the basic earth­

quake design criteria are incorrect, then i't logically 

follows that the earthquake safety provisions of the 

facilities are likely to be.inadequate. One can be reason-

·ably sure that the plant was not materially tt_overdcsigncd" 

--·not with I'G&E's money at stake. 

J. As previously set forth in the discuss~on of item No. 1, 

I have on three separate occasions bee~ excluded from giving 

testimony at public hearings by specific Order of the A~C. 

Indicatj ons i;i,r09 that I probably will be perrni ttcd to 

testify ilt the June 1976 licensing hearings. This comes 
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a bit late! ·1t will be a cold day in hell blC!fore I will 

dignify 'f:hose hearinqs by participating. 

4. · The primary ilLim of advocate type proceedings is to sway 

a third party to a particular point of view. In the 

process., facts detrimental to a point of view are almost 

never brought to light, except by the opposition. O:l.e 

does not harin one• s own case! The name of the qame is 

win --- winning is . everything. 

In contrast 1:0 advocate type proceedings are those 

normally fol:Lowed by scientifically trained persons. 

Here, a prem:Lse is set forth and examined · for merit. 

The pros and cons are discussed by all parties. Facts 

become facts when they are mutually accepted. The 

entire purpose is to deterr.tine the truth -- not to win. 

How vastly different are the statements made by "experts" 

.when they ar1:? part of a round table discussion among 

colleagues a:s; compared to "expert testimony'' during advo·cate 

. type proceedings. 

5. Practicing p;t:ofessionals in the fields of geology, soils 

engineering, seismology and various engineering specialties 

will inform you, if asked, of personal experiences wherein . 
substantial E!rrors hnve been made. Don't expect many of 

these persons to volunteer. to come before you and.furnish 
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such inf orma·tion. Errors and amiss ions are usually 

reserved for· discussion in private committees and con-

ferences, bu.~t not before a Senate com."1li ttce unless 

asked, that .is. 

How adequate are ~~RC procedures which allowed the Diablo 

Canyon facil.ities to became over one-half constructed 

before disco·very of an active offshore fault capable of 

generating a. Magnitude 7. 5 earthquake with ground acceler­

ations on th1e order of 0. 70G to 0. BOG? 

What if the San Fernando earthquake of 1971 hadn ~t· ·happened? 

tle would be :sitting here in ignorant ~l~ss believing that 

maximum grou.:nd accelerations would never likely exceed 

O. SOG. The J?acoima Dam record produced peak accelerations 

of l.25G! 

6. I don't beli1~vc any knowledgeable person \IOUld be so 

foolish as t.1:> say that the professions haven't learned a 

great deal a.bout earthquake resistant design during the 

past fifteen years. 'l'here has been an explosion of 

knowledge which is still going on. Most earthquake 

design concepts ~re based upon assumptions, many of which 

have yet to be proven by performance during damaging 

earthqua}~es. Only during de!:1Ilaging eai.Jthquakes do we get 

a clearer pi1:::turc of the adequacy of our design procedures. 
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It is fair t~o say that the San Fernando earthquake of 

1971 clea+ly showed there is one hell of a lot to be 

·1earned. 

While much ,91ttention since then has been focused on the 

well-knbwn hazard of older unreinforced masonry buildings, 

. what has th1:~ NRC done to review and update the earthquake 

safety prov:isions of older nuclear power facilities? This 

is a problem that I'm certain the NRC would not wish to 

have exposed publicly, but it is one which they should 

face up to cis soon as possible. This committee should 

concern i tsE!lf with the adequacy· of existing nuclear 

facilities j,n California. 
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RECOMMENDATIONS 

It ~& recommended: 

1. · This committee should investigate the Diablo Canyon 

nuclear powE~r plant proceedings and fully inform the 

Legislature of your findings regarding their propriety 

and the degz·ee of confidence you have as to whether proper 

earth~uake safety provisions have been made. 

2~ rhe Legislature should take action to assure that ~n 

independent review is made of the earthquake saf cty 

_provisions of nuclear power facilities whic~ presently 

exist and th.ose which are to be constructed in Calif.ornia 

in the futur•a. 

3. The Legislat1Jre should ccnduct public conferences and 

public hearings to solicit open and candid discussion 

among interested and informed persons to determine the 

following: 

a) whether the St~te of the Art is sufficiently advanced 

in the fields of geology, soils engineering, seismology, 

and earthquake engineering so as to permit the design 

and construction of nuclear power facilities· without 

substantial risk to the health, safety, and welfare 

of the people who live in California. 
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b) the degre1e of risk which accompanies design and con­

struction of nuclear power facilities which are subjected 

to the fo-:r:ces and effects of earthquakes. 

c) the consequences of a nuclear disaster which may 

accompany natural disasters such as earthquakes. 

4. The .LegislatuJ:-e should inform the electorate of the findings 

from the foregoing recommended conferences anc hearings 

and a.llow thern .. to participate in.reaching a decision as 

to whether and/or under what conditions nuclear power 

facilities are to be constructed and operated ·in Calif-

ornia. A decision should also be made as to whether and 

under what conditions existing nuclear power facilities 

should be continued in use. 

Re~pcctfully submitted, 

- ~ ~~ c ''· -- ·-. (. c· ·~r 't \ , \ "'-'- ... ·-.\ . .-~ .. "- ...... 
Stanley H. Mendes · 
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1. Over 4500 square imiles qf southern California rose S to 
10 inches since l.961. 

2. Destructive earthquakes at San Fernando, California, in 
1971, and Niigata., Japan, in 1964, were preceded by land 
uplifts of less t~:tlan 5 inches. Uplifts, however, have 
been observed witJ1out. subsequent earthquakes. 

3. The uplift occurs along the section of ·the San Andr~as 
fatil t where a majc::>r earthquake (M > 8) occurred in 1857 
and where another great earthquake is inevitable, possibly· 
within the next dc:tcade. · 

4. 

While some evidence can be interpreted as precursory to a 
major earthquake in this region, there is no basis now for 
predicting the time it will take place. The sum of the 
evidence, however,, justifies a warning that a great earth­
quake will take place in this area.and also justifies 
preparedness actic>ns. 

If an earthquake !dmilar to that in 1857 occurred today in 
this region about 30 miles north of Los .Angeles, the probable 
losses in Orange .etnd Los Angeles Counties alone are estimated 
as follows: 

40,000 buildlngs would collapse or be serious1y damaged, 
3, 000 to 12,ICIOO people killed, 
12,000 to 48,000 people hospitalized, 
$15 to 25 billion damag,. 

Failure of one of the larger dams could leave 100,000 
homeless and tens of thousands dead. 

S. It is possible but less certain that one or more damaging 
earthquakes may take place within this region prior to a 
great earthquake. 



6. Studies of the area are underway by the U.S.G.S., the 
California Division of Mines and Geology, and several 
universities. Some additional instruments have been 
installed and new funds of $2.lM are to be provided in 
the FY77 budget. Hopefully a predictive capability 
will be developed in advance of the earthquake, but 
emergency plans should be developed on the assiimption 
t~at there will be: no advance notice • 

. 7. If data become available supporting a prediction in 
California, the evidence will be evaluated by the u.s.G.S .. 
and transmitted to the Governor. 

. . 
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NUCLEAR REGULATORY COMMISSION 

INFORMATION REPORT 
For: 

From: 

Subject: 

Purpos·e: 

Discussion: 

Contact: 
H. S. Bassett, PLA 
492-7575 

The Commissioners 

Lee V. Gossick, Executive Director for Operations 

UNEXPECTED EVENTS STUDY 

To respond to the Chairman's request that a 
group be fonned to assess NRC's responses to non­
routine events. 

A May 26 memorandum from the Chairman to the EOO 
requested that a Steering Co1T111ittee be formed to 
analyze specific non-routine events that have disrupted 
or had the potential for disrupting NRC 1s day-to-day 
operations. Events mentioned in Chairman's memo were 
the Browns Ferry fire, BWR pipe cracks, and the 
Pollard/GE engineers' resignations. The Steering Committee 
has been formed. It is chaired by the EDO and composed 
of the A/EDO, the General Counsel, and the Director of 
OPE. The conmittee has met and identified a general plan 
for the analysis and a working group to carry out the 
committee's directions. 

The purposes of the study are summarized from the 
Chairman's memo as (1) to review the nontechnical 
management aspects of selected events, (2) to conduct 
a systematic, lessons-learned analysis of NRC 1 s 
performance in dealing with these events, and (3) where 
appropriate develop recormnendations to assist NRC 
management in future events of this type. 

Basically the study plan, which is attached, proposes to 
take a pilot approach by analyzing the Browns Ferry 
fire. Several advantages result from the analysis of 
a test case. First, the study group members will develop 
a common view of the objectives, procedures and expected 
outputs of the study. Second, the results of the 
Browns Ferry analysis can be given to the Steering Committee 
for their collillents and guidance and thereby influence 
the subsequent analyses. Finally, when these other 
events are studied, each analyst will benefit from the 
experience gained. 

.. .. ' 



Conclusion: 

Coordination: 

Attachments: 
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The schedu,1e and staffing effort are attached to 
the study plan. Mainly the plan proposes a 
September 30, delivery date and a study staffing 
requirement of the equivalent of 5 full-time people. 

Per tne.ChAirman~s request, the Steering Committee is 
pres-enting the general scope and schedule for this study. 

The attached has been reviewed by the Steering Co11111ittee 
and other appropriate offices. All concur in the 
proposed plan. 

7:{;-n--J' . . ~ 
~~-.~ 

Executive Director for Operations 

1. Study Plan 
2. 5/26/76 memo. Chainnan to EDO 

DISTRIBUTION 

Conunissioners 
Conrnission Staff Offices 
Executive Director for Operations 
Secretariat 



UNEXPECTED EVENTS STUDY PLAN 

Purpose - The purpose of the study is to: 

a. Review recent unanticipated events that either disrupted operations 
or had the potential for so doing. 

·b. Identify and evaluate lessons learned from experiences with above 
events. 

c. Develop recommendations, where appropriate, to assist NRC manage­
ment in dea1ing with unexpected, disruptive incidents arising in 
the future. 

The study wil1 review the non-technical, management aspects associated 
with these incidents including the role of the Commissioners as well 
as the staff . Because the study will consider NRC 1 s response to past 

;events, there could be a tendancy to dwell on how an individual's per­
formance might have been improved in a particular instance. This will 
be resisted particularly where there is tendancy to single out offices 
or individuals for specific criticism. Rather the emphasis of the 
study will be future oriented. It must, however, identify past reactions 
to specific events to determine if we can inductively derive procedures 
to assist NRC management to deal with future, unanticipated events. 

Events for study - Among events that seem to be candidates for study 
are: 

- Browns Ferry fire 

P'i pe cracks in 23 BWR' s 

- Pollard and GE Engineers' resignations 

- Memorial Day alert 

Keith Miller's allegations 

- Channel box vibrations 

These are a sample of non-routine incidents that resulted in major 
operational disruptions as well as those that did not, but did have the 
potential for becoming disruptive. The specific events to be studied 
may vary after the group begins its work. We intend to include both 
people and technical type events -- e.g., Keith Miller and pipe cracks -­
as well as events that varied in terms of their immediate and potential 
impact on public health and safety -- e.g., Browns Ferry fire and 
channel box vibrations. 

Attachment 1 



Procedure - Initially, the procedure to be followed is to interview 
the primary management participants in one event -- the Browns Ferry 
fire -- using a list of operationally stated questions. This approach 
wi 11 assure that a 11 study group members wi 11 have a common understand­
ing of the objectives, procedures and expected outputs of the study. 
Consequently when other events or crises are studied and analyzed, each 
will be done in a similar manner. After the pilot investigation has 
been completed the study groupwill present its analysis to the Steering 
Committee. This will provide the study group with conments and guidance 
from the Steering Committee before the remainder of the events are 
analyzed. Subsequently the study group will analyze each event using 
the pilot approach as modified by the Steering Committee's remarks. 
When the study of each event is completed the group will develop con­
clusions and, where appropriate, recommendations and options for 
Commissioners' consideration. · 

People within and, where appropriate, outside of NRC will be interviewed. 
Significant aspects of the events will be sunrnarized chronologically 
and key decisions reviewed and dissected. Within NRC the study group 
will concentrate on interviewing upper-level managers including the 
Commissioners. Possible sources outside NRC that might offer useful 
perspectives include Congressional staff, the media, relevant Federal 
agencies, State or local government officials, licensees, industry 
groups and intervenors. 

The information collected by the study group will help answer questions 
similar to the following: 

1. What was the event? 

2. How did the situation develop? 

3. How was the event dealt with? Was there time for an explicit action 
plan? 

4. How did a plan evolve; how long did it take; who was involved? 

5. Was the plan effective5 realistic? 

6. Did everyone involved work toward the same solution? 

7. To what extent were normal operations disrupted? How? Why? 

8. Could any "early warning system" have anticipated the crises? 

9. What communications were/should have been made? 



10. Was any coordination with other agencies, Congress et al .. required 
or useful? 

11. What data were needed during crises? 

12. How was it supplied? 

13. Did NRC organization structure help or hinder crisis resolution? 

14. What types of resources were needed to cope with crisis? 

15. Did NRC easily locate and free resources needed? 

16. Was anything done because of lessons learned in past crises? 

17. Was it essential to get involved to the extent NRC did? Could 
other organizations have better responded - State Department, EPA, 
State/local governments? 

18. Do concerned people inside and outside of NRC feel crisis was 
adequately handled and resolved? 

19. What were outputs in dealing with crisis? 

20. Was there adequate follow-up action? 

These and similar questions will provide the basis to answer questions 
in the Chairman's memo, such as: 

- Whether NRC has the appropriate capabilities for responding to 
these events and is prepared to respond efficiently with a 
minimim disruption of operations. 

- Whether NRC can plan for these situations to any extent thereby 
controlling events to a larger degree rather than merely reacting. 

- Whether it is possible to develop an early warning capability 
that could prevent or mitigate crises or assist management in 
coping with these unavoidable events. 

This analysis wi11 be documented in a report to the Commissioners includ­
ing findings and where appropriate recommendations and options. 



RECOMMENDED SCHEDULE JUNE I JULY I AUGUST I SEPTEMBER 
! 

Event 

1. Steering Group formation and initial • discussion and guidance 

2. Steering Committee agreement on scope ... content and schedule of study 

3. Forward to Directors for their information A i 
! 

4. Forward study plan to Conunissioners 6l 
I 

5. Analysis of (pilot) event and Steering .. I 
Conmittee feedback 

6. Re-work questions and procedures and n~dify 
study plan if appropriate 

7. Analyze other events 

8. Draft findings I --f-.. ---~ 
! 

9. Steering Committee Reactions ! £::,. 
! 

10. Final Report to Conunissioners i Li I 

Staffing Reguirements for Stud,r Duration 

PLA: 1.5 people (full-time equiv.) Key: A :11 Accomplished 
OPE: 2.0 II 

OGC: 0.5 II 

NRR: 1.0 II 

~ = Projected 

5.0 people 
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As you knoll,, mai.nt:aining and. Yhere-r1er possible il:??roving the effec.~ive- · 
ness and efficien~y of th~ regulate?")" process is a prit:rill:y '!a.C cbjec'ti":l'e • 

. ·< Thi.s includes not only l\"RC' s ability to ~et: '.i.ts routine responsibi.llt:ies , 
bi!t al.so its·abi:lity to respond. to non-:out:i:ie. events Yhi.clt pla.c:e 

.... unexpect:ecl and '.extecs:ive der:mads on the resources and. t::~ of the eot:ir~ 
organiz~tiou • .' During our first year or so of .operat:ion. the !;;te has cor..­
front:9d a.nc. deal% vit:h ssveral 'tlajor no:-ro•.:tine .c::ha;Uenges.. incl.u:::in'°' 

•- I • D 

the pipe crack si.tua':ion,,. __ ·the Browns 'Ferey fire ana. t:he evcne:s sur:t":lun~i.t:, - .. 
the recent resignati.:ns. I beli~ve .,e .can be. proud of our perlor:!!a.:t..::.~ iu . 
eac.h case. At: the sa::?.e t:ioa, -we should be open to -whatave7; l.e:-::~o.ns 
exp:rience trt.a.y teach us c:onc:.erning Yays of furthe.: improvit?.g !'\P..C~.s · . 
responsiveness to t!n~x?ected demands. · . . 

Jtccordirtgly , the Co;--.; ssion w-ould like you to take the lc2d. iu o~gan.!.::ing · 
a high-level st:udy gro~p t:o carry o~t several tasks.. First. the &?:'Ot?p 

should ccndu~t. a syst:a:::a.tic "lesso::is lea...-ned.,,. -an"lysis of overal.1. ?~RC 
perfon:ia.nce in dea1 .:-.g ';.i"'i.th t:?.ajor non-rou::.i::!: challenges like those 
i:ienticned above. 'J:"te azralysis 'Will fOC:':!S Q:!_ the non-tec:hnica.J. aspa.::'=s 
of NRC responses at aJ..l. J.evels of the ai;e:tcy,. Co::::::tissian as ~cl.l. as staff,. 

Secondly, on the basis of the foregoins an:tl:;.~s.is and thron~~ disc:c.:;sions 
-Yith m.anagecent and s~.f, t:he gJ:o:.:p sh~~ld e;.;;plore and address su~~ 
C!Uestions as: 

W'nether A"E.C bas the appropriate capa~ilities far·responci~g in an 
integ~at2d ~ay to no~-rou~ine situations, both int~rnnily (c_g-~ by 
marshalling ana coordinating st::.ff resot:~es) and e~crnally (e-g.> 
by suit.;?.:ily brcz.d int:e-::-<:c:tion y:_ th t:na .Congt=ess and. the: :::"'!din); 

lfoethe!" NR.C is currently pre!"r.!.'.t::!d to ~espond eff'i.c:ientl::-· c:.o non-
. • . . h . . , ". l . - ,. nd d" • . routl.ne s1tuat1ons ~it r:n.nl.i:::.:2..1.. wnee spinni."lg a. . is:~1'tion of 

ongoing responsibilities; 

Attacbment·2 
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Whether NRC can take full Jidvanta;e of oppartuni.tics to exercise 
reasonable laacle-rship and cont-rol over the. course of event:s as 
oppos'ed ·to bu11g in a reaci:ive posture; 

- 1'Jhethe-r ??RC ·:ts equipped to eicerc:ise sound advanc:e .and reaJ.;..time · 
planning for. effectively c1ealii;g ·with the aecands genera~d by 
non-routine. chal.lenges;··· 

- \.'bether MRC 'is giving adequate consideration. to deve1oping 
near1y warni.-ng"' .and deterrence capabilities to assist it in. 
anticipat:ing:" responding to and, -where possible,. preventing uon- ... 
routine,. crisis-like: situations. ~ 

ibi.i:cUy, the role~ group :should produce i.u close cooperation w:t t:h th~ 
senior staff a report describing its . findings an& presenting. the­
Commission vit'h alte:ruat:ives for ac:tion. 1'be purpose of the report: i..--n:t 
be to aid the :Qoir.:::ti.s.sic:m by. suc:a"t"iz:i.ng Nae experience in dealing, with t'tti · 
i&on-tec'hnical. aspects of high-s c:-::ess 7 une;..--paet:ed c:hallc:n:ges. ancl;, as 
appropriate·.,. clarifying organizational and procedural op:tiOt"'~ fot· :i:c:prov 
ment of capabilities for in.tegrated. responses~ as "Well as. suggesting st:eps 
for t:heii: i.mplementat:ior... ·· 

!fa assure that the group bT"ings a hroad and bal:mc:ed perspective to the 
task"' which cuts . across a!.l areas of Commission responsibility-,. it should 
be composed of .:indivitlucils f rao bo:h the EDD and Co~ission levels. In 
keaping with the i:r:;po-=.tar:ce and se.Li..3it:i'7ity of t.ba assignru::ttt: tl1e g:rot?..s> . 
should be headed by se::~:J= level pGrso:is. The Co=ission beli.cves a f::..~t" 

llleJnbei: s~eering -coc-i::ee7 co~posec of th~ Ass~stan~ E>;ecutiv~ Direc~o:~ 
the Director, OPE~ t::~ G;=~r~l Counsel, and chaired by you would be a 

· manageable and effec:::::.-:?! leadership vehicle.- The steering co~it:tee \Oou.L:! 
be prioari.ly respcns:.:.:..:.e f cr providing broad policy guido:tnce to t:he st:udy. 
supervising it:s cond::.:==> imd reviec.:ing a."td. approving · the report: for 

. submission to ·the Co=::..ssi::::~. ThE:: bulk of the actual ci<:}·-t~a.y :tnt.e-:-.... 
· vie"in.g aud explorati.= :ould be performed by the rc.viC!01 group' .s st:a.f.E 
:(4-6 persons) .drmm !re:; ,,such offices as OGC:,. OPE and PI.A. 

I vou1d hope that , onc:e b:egun> the study c:ou1d b~ eo:i:pleted e)...-peditio1:1s!J 
· 'I vcu1d a:ppre:c:i~':a receiving your reco=2ndc:i::ions on the det:a.iled scope 
of the study an4 :;;ha~ an .&ippropriat:e sct1edu!.e. mi&ht: be:. 

ce:: Co;:u:U.ssio;i~'t" Mason 
Co:::unissiona~ Gilinsky 
Co:tei.ssione-c Y..ennedy 
Peter Strnuss 
Ben Hubar::r::rn 
San Chiil£ 
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Executive Summary 

Contact: 
S. D. Isaacs 
492- 7721 

The Commissioners 

Harold S. Bassett, Acting Director, Office of Planning 
and Analysis 

Executive Director for OperationsOYY - -­

EVALUATION OF THE OMIPC RAINBOW BOOKS 

At the time of discussion of the FY 1977 budget, Chairman 
Anders requested several follow-up actions. One of these 
actions resulted in an assignment directing the Office of 
Planning and Analysis to perform an evaluation of the OMIPC 
Rainbow Books. 

We recommend continuation and improvement of the Rainbow 
Books in order to provide management with a tool to assess 
all NRC actions and activities. 

By using the interview technique, comments regarding the books 
were solicited and received both from within and outside the 
agency. The interviewees were given the opportunity to 
edit and approve their remarks prior to their being p1aced 
in the report appendicies. We have provided you with a copy 
of the executive sulTITlary. The back-up document is quite 
bulky and is present1y being edited, in final, and will be 
sent to you shortly. 

dJiwvflJ j flocvd-:;~ 
Harold S. Bassett, Acting Directo~ 
Office of Planning and Analysis 

DISTRIBUTION 

Commissioners 
Commission Staff Offices 
Execut ive Director for Operations 
Secretariat 

foner comments should be provided directly to 
f business Wednesday, September 1, 1976. 
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Executive Sul'liTiary 

I. Purpose: 

The purpose for this study is to evaluate the usefulness of the Rainbow 
Series published by the Office of Management Information and Program 
Control (OMIPC). 

II. Background 

The original charter for OMIPC was to develop a scheduling/manpower/control 
system for the Directorate of Licensing of the Atomic Energy Commission. 
Today, this charter has significantly expanded, ranging from increased 
application of ADP techniques to installation of additional information 
systems (e.g., safeguards, advanced reactor research, fuel cycle research, 
etc.). OMIPC does not function solely as a data base manager, but in­
stead has a wide-ranging responsibility for the development, implementation 
and maintenance of management information systems. Ultimately, the goal 
of these activities is to establish a comprehensive infonnation and control 
system which will µrovide executive management with a tool for tracking 
the perfonnance of al1 ,}spects of the NRC regulatory process. 

The current Rainbow Series consists of detailed integrated reporting systems 
in book form. Currently, books are routinely published, mostly on a montly 
basis. The book themselves, while representing a highly visible form of 
output, are only a small part of the effort. Maint~nance of the Series 
involves considerable subsidiary effort, including data collection, computer 
update, publication, analysis and review. 

The sheer number and volume of the books, as well as their attendant resources) 
have in the past frequently raised questions regarding the utility of the 
system and its cost. These questions have been raised by individual users 
as well as by groups, such as the Program Review Cormiittee, and the CoITTnission 
itself. 

At the request of Chairman Anders several follow-up actions were under­
taken concern the FY 1977 budget. One of these actions resu?ted in an 
assignment directing the Office of Planning and Analysis to perform an 
eva1uation of the Rainbow Series reports. 

Attachment-
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III. Scope of the Study: 

The study pursues the foliowing objectives: (1) examine the functions of 
OMIPC to provide the Commission with a broad overview of its activities 
and interagency interfaces; (2) identify users of the Rainbow Books and 
the users that are made of them; (3) evaluate the books' utility from 
a user's standpoints considering the impact on decision-making, and 
avai1ab1ity of information and assessing costs and (4) identify 
deficiencies and possible improvements if necessary, such as deletion 
of books or reduction in content and/or frequency of publication. The 
approach taken for collecting information to support the findings, con­
clusions, and recomnendations was to interview principal users of these 
systems at various levels within NRC. 

IV. Findinqs: 

1. Rainbow Books satisfy a number of organizational needs, some of which 
are not immediately apparent and are difficult to identify with any 
specific office or portion of the agency. Besides their most obvious 
objective of aiding project management, books perform severa1 other insti­
tutional functions of varying importance. They were assessed against 
the following criteria: 

Management ~ontrol: Do the books assist the various leve1s of 
management perform better by providing accurate and timely in­
formation and toti.l-i program overview? 

Quality of Infonnation: Do the books promote the quality of 
communication both internaliy and externally? 

Discipline of Exposure: By providing widespread exposure to programs 
and projects, do the books impose a level of management discipline 
that would otherwise not exist? 

Establishment of Common Terminology: is the information recorded and 
presented in a manner that provides a central point of reference 
for internal discussion? 

Evidence of Management Attention: Do the books provide tangible 
evidence to the Executive Branch, Congress, iridustry, and the public 
of attention to the problems of management? 

Compendfom of Infonnation: Do the books provide a useful and compre­
hensive source of information not available elsewhere, and/or in 
more readiiy retrievable fonn? 
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2. With regard to utility from a project management standpoint, most of 
the managers interviewed voiced specific difficu1ties with the particuia·· 
books they were familiar with. However, most agree:lthat these difficu l t.es 
were amenable to correction, particularly with regard to the accuracy 
and timeliness of the information used as input to the information 
system. Significantly, in no case did any individual recommend major 
changes in or eiimination of a book with which he was identified as 
a primary user. 

3. The Rainbow Books are reviewed on a regular basis by OMIPC and user v v/ 

offices regarding content, frequency of publication, quaiity of 
information. These reviews have in the past frequently caused re­
visions in the books and the manner in which they are presented. 
The fact that such activity does take place is not widely recognized 
throughout the organization. 

4. For the most part, books represents a very inexpensive means to 
acheive the objectives mentioned in #1 above. The average cost 
of a book is $35,000 per year, roughly the cost of a single middle­
grade employee. Nearly 60 percent of the total represents personnel 
costs, about 25 percent goes for printing with the remainder assigned 
to computer expenses. 

From the standpoint of examining adjustments in frequency and content, 
a very large part o·.' ·:~:c ~.::otal cost is fixed. In other words, changing 
a book from a montly to a quarterly schedule would not reduce its total 
cost by two-thirds. The cost reduction would probably be more in the 
order of 10 percent in most cases hardly enough to justify the change. 

5. For those books offered to the public on a subscription basis, utility 
outside of NRC can be measured quite readily. The Gray and Yellow Books 
each generate nearly enough revenue to cover their costs. 

v Cone 1 us -ions and Recommendations: 

1. In general, Rainbow Books accompiish their purpose well and OMIPC has 
performed its task effectively. The books serve several important 
~urposefor the NRC. Consequently~ when contemplating changes in the 
system impact should be carefully assessed. 

2. The books also provide documentation that is useful in NRC's dealings 
with Congress, the public and industry. It seems necessary, therefore, 
to continue to port ray the i nfonna ti on contained in the books. 
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3. OMIPC should determine whether additional books, other than the Gray 
and Yellow, can become more self -supporting on a subscription basis. 

4. A more formal periodic review cycle should be established emphasizing 
the users' participation. 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

CONSENT CALENDAR ITEM. 
For: 

From: 

Through: 

Subject: 

Purpose: 

Category: 

Issues: 

Decision 
Criteria: 

Contact: 
W. G. McDonald 
(Ext. 27834) 

The comm1ss1oner~ 

W. G •. McDonald, Director, Office of Management 
Information and Program Control 

Executive Director for Operationsd~ 
ABNORMAL OCCURRENCE DETERMINATION AND PUBLIC 
DISSEMINATION PROCESS 

To obtain Conunission approval of an NRC procedure 
for abnormal occurrence .detennination and public 
dissemination of reports concerning abnormal occur­
rences, in accordance with Section 208 of the Energy 
Reorganization Act of 1974 (ERA).* 

A minor policy matter. 

Section. 208 of the Energy Reorganization Act of 
1974, as amended, sets forth Congressional and 
specific public reporting requirements but provides 
no direction regarding implementation. The Congres­
sional reporting requirement for quarterly reports 
is currently being met by issuing NUREG .reports. 
The public reporting requirements need simi1ar 
specific dissemination procedures. The issues are: 

Issue 1. Who detennines that an event is an abnonna1 
occurrence? 

Issue 2. What procedure should the NRC use to 
fulfill the abnormal occurrence public reporting 
requirements of Section 208? 

The abnormal occurrence determination and dissemination 
process should: 

1. Be effective in fully complying with the 15 day 
public reporting requirement and the handling of 
subsequent information concerning the abnormal 
occurrence. 

*Two related Cotrmission papers are SECY-76-471, 11Abnonnal Occurrence 
Criteria," and SECY-76-384, "Agreement States Events and Abnormal 
Occurrences Reporting. 11 (See SECY Note on page 8.) · 

Cff HCilAJL tU8'1E OML11' 



Discussion: 

2. Be efficient by providing for timely yet thorough 
evaluation, coordinated detenninations, and widespread 
dissemination of abnormal occurrence infonnation. 

Section 208 of the ERA of 1974 reads as follows: 

"The Conmission shall submit to the Congress each 
quarter a report listing for that period any abnormal 
occurrences at or associated with any facility which 
is licensed or otherwise regulated pursuant to the 
Atomic Energy Act of 1954, as amended, or pursuant 
to this Act. For the purposes of this section an 
abnormal occurrence is an unscheduled incident or 
event which the Conmission determines is significant 
from the standpoint of public health or safety. 
Nothing in the preceding sentence shall limit the 
authority of a court to review the determination of 
the Commission. Each report shall contain -

(1) the date and place of each occurrence; 

(2) the nature and probable consequences of each 
occurrence; 

(3) the cause or causes of each; and 

(4) any action taken to prevent reoccurrence; 

the Commission shall also provide as wide dissemination 
to the public of the information specified in clauses 
{1) and (2) of this section as reasonably possible 
within fifteen days of its receiving information of 
each abnormal occurrence and shall provide as wide 
dissemination to the public as reasonably possible 
of the information specified in clauses (3) and (4) 
as soon as such information becomes available to 
it. II 

The public dissemination (as opposed to the Congressional 
reporting aspects) of abnormal occurrence information 
necessitates that specific procedures be developed. 
Since the law specifies time requirements for the 
public dissemination of infonnation on abnonnal 
occurrences, the Commission needs to have a reasoned 
approach for compliance. Time conflicts exist 
between meeting reporting requirements and perfonning 
evaluative appraisals for significance. For events 
with major consequences from the standpoint of 
public health and safety, the significance of the 
event is readily apparent and information can be 
disseminated quickly; for events with potential 
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consequences, the significance may not be readily 
apparent and a time delay occurs in information 
dissemination. Thus, the process for determining an 
event to be an abnormal occurrence could involve a 
balance between the requirement of initial public 
notification within fifteen days of receiving 
information and the need for time required to: (1) 
allow the licensee to gather information about the 
event; (2) have the NRC review the information and 
inspect and report, if necessary; and (3) allow all 
parties involved to evaluate the significance of the 
event. -

The issues and alternatives* are: 

Issue 1. Who determines that an event is an abnormal 
occurrence? 

Alternative 1. Continue the present determination 
method. The staff screens, evaluates and reco1t111ends 
events through preparation of the quarterly report 
to Congress. Co1t111ission approval of the report is 
the final determination step. 

Pro: (1) Allows time for event evaluation and 
followup action. 

(2) Fully coordinated determinations result. 

Con: (1) Would not reflect the intent of Section 
208 as to .timeliness. 

Alternative 2. The Commission determine abnormal 
occurrences on an incident basis through staff 
screening, evaluation and recommendation. (This 
alternative is the staff recommendation.) 

Pro: (1) Timely top-level attention results. 

(2) The legislative h1story addresses this 
intent. (See Enclosure 3.) 

Con: (1) Depending on frequency of events. an 
inordinate amount of Commission time may 
be required. 

*Note - The alternatives assume the Commission approval of Approach B 
on Tab A in SECY-76-471, 11 Abnorma1 Occurrence Criteria, 11 as the 
abnormal occurrence criteria. If another approach is selected, these 
alternatives may not be applicable. 
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Alternative 3. Executive Director for Operations 
determine abnormal occurrences on an incident basis 
through staff screening, evaluation, and recommendations. 

Pro: (1) Timely. 

(2) Staff concurrence. 

(3) Responsibility and authority for the 
abnormal occurrence program would be 
delegated. 

Con: (1) This delegation of authority may not meet 
the intent of the legislative history of 
the Energy Reorganization Act of 1974, 
though it is within the Commission's 
authority to do so. 

Alternative 4. Each major office determine abnormal 
occurrences within their area of responsibility. 

Pro: (1) Determination could be rapid. 

Con: (1) May be difficult to coordinate timing, 
depth of analysis, and quality of final 
report. 

(2) Various interpretations of the criteria 
could evolve causing different offices to 
determine abnormal occurrences differently. 

The lack of timeliness in Alternative 1 with subsequent 
potential legal problems and agency criticism makes 
this alternative least desirable. Alternative 2 has 
the advantage of Co1TU11ission attention and meets the 
intent of the legislative history of the Energy 
Reorganization Act of 1974; however, it may consume 
an inordinate amount of Commission time. (Note -
The Office of Management Information and Program 
Control wou1d continue to process event data, to 
screen the information for potential abnormal 
occurrences, to coordinate the evaluation with the 
staff, and to prepare recommendations to the Executive 
Director for Operations.) A1ternative 3 also provides 
a coordinated decision-making process involving 
staff efforts; however, delegating the decision­
making to the Executive Director for Operations may 
be inconsistent with the legislative intent of the 
Energy Reorganization Act of 1974. Alternative 4 
lacks coordinated efforts thus providing opportunity 
for public confusion. 
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Issue 2. What procedure should the NRC use to 
fulfill the abnormal occurrence public reporting 
requirements of Section 208? 

Alternative 1. Continue the present policy of 
public dissemination using the NRC Quarterly Report 
to Congress as the public dissemination vehicle for 
abnormal occurrences. A notice is published in the 
Federal Register (FR) after the report is submitted 
to Congress. However, this FR notice does not 
discuss the individual abnormal occurrences. 
Computerized abstracts of Licensee Event Reports 
(LER's) are sent to all Public Document Rooms on a 
biweekly basis. 

Pro: (1) 

Con: ( l) 

Since this is the method presently used, 
it is one of proven implementation. 

It is questionable that this fulfills the 
intent of public release 11 as soon as 
available" specified by Section 208. 

Alternative 2. Disseminate all abnormal occurrence 
information to the public through Federal Register 
Notices. In addition, continue making the quarterly 
Congressional reports available to the public. 

Pro: (1) Fast and reliable method that would satisfy 
the requirement for rapid, broad public · 
dissemination. 

(2) 

Con: ( 1) 

(2) 

(3) 

10 CFR 140 uses the Federal Register for 
noticing an extraordinary nuclear incident 
determination, so a precedent exists. 

Time consuming. There could be up to 
three Federal Register Notices per abnormal 
occurrence event. (The initial notice 
contains event, place, date, and probable 
consequences; additional notices could 
contain cause and corrective action 
information.) 

Some additional NRC workload would result 
from this dissemination procedure. 

Broader public dissemination is available 
at low additional cost. 

Alternative 3. Each abnormal occurrence determination 
would be disseminated by a Federal Register Notice 
with copies distributed to NRG Public Document 
Rooms. In addition, the quarterly Congressional 
reports would continue to be available to the 
public. (This alternative is the staff reconmendation.) 
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Pro: (1) This provides an optimum combination of 
timely official public notification and 
detailed description of each event. 

(2) 

Con: (1) 

(2) 

Use of the PDR's provides a repository for 
collection of the fragmented information. 

Time consuming. As discussed under Alterna­
tive 2, there could be up to three Federal 
Register Notices per abnormal occurrence 
event, plus the notice to NRC Public 
Document Rooms. 

Some additional NRC workload would result 
from this dissemination procedure. 

Alternative 1 seems least desirable as it is the 
least timely and is questionable with respect to 
meeting the intent of Section 208. Alternative 2 
provides for limited public dissemination which may 
not be as wide dissemination as reasonably possible. 
Alternative 3 provides that once designated an 
"abnormal occurrence" by the Commission, the NRC 
notifies the public by FR notice (minimum information 
required: date, place, and probable consequences 
within fifteen days.} Prior to public dissemination, 
the JCAE will be informed. Additionally, the 
Federal Register Notice for each recent abnormal 
occurrence will accompany the biweekly report to 
each Public Document Room. Finally, at the end of 
each calendar quarter, the abnormal occurrences of 
that quarter are compiled and reported to Congress. 
Thus, the public reporting requirements of Section 
208 are satisfied through a combination of abnormal 
occurrence determination on an individual event 
basis, prompt public notification through the 
Federal Register, updating of abnormal occurrence 
information through the Federal Register and PDR 
mailings and the quarterly abnormal occurrence 
report to Congress. 

NRC public announcements were discussed with the 
Office of Public Affairs as an alternative for 
public dissemination of abnormal occurrence information. 
Such announcements are issued on items that are 
significant from the standpoint of public health and 
safety on a timely basis as soon as possible after 
they have occurred. Thus, a later public announcement, 
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Recommendation: 

containing the same information, but confirming the 
event as an abnormal occurrence, would not be newsworthy 
and would not be an effective means of publicly 
disseminating, after the fact, abnormal occurrence 
information. These public announcements will, 
however, serve as an additional source of information, 
readily available to the public, on events that are 
determined to be abnormal occurrences. 

It should be noted that public dissemination of 
safeguards events may require handling different 
from other events, due to the general .question of 
classification or sensitivity of safeguards information. 

Three enclosures contain details relevant to the 
issues and recorranended program. Enclosure 1 demon­
strates that the present system of licensee reporting, 
NRC response, and corrective actions is adequate to 
ensure that all events truly significant with 
respect to public health or safety are evaluated in 
the abnormal occurrence program. Also, Enclosure 1 
reviews the methods considered for public dissemination 
of abnormal occurrence events. Enclosure 2 contains 
the present procedure for abnormal occurrence 
determination and information dissemination. Enclosure 
3 contains pertinent pages of the legislative history 
of the Energy Reorganization Act of 1974, which 
supports the staff recommendation for Issue 1. 

The detailed process to supply to the Commission the 
appropriate staff screening., evaluation, and recom­
mendation of events considered to be abnonnal occurrences 
will be developed by the staff; the process will be 
included in an implementation paper which will be 
forwarded to the Commission after Commission approval 
of the issues contained in this paper and the two 
related papers. 

1. Approve the Commission determination of abnormal 
occurrences on an incident basis through staff 
screening, evaluation, and recommendation 
(Alternative 2 of Issue 1). 

2. Approve the public dissemination of information 
concerning abnormal occurrences through the 
Federal Register (with a copy of each such 
recent Federal Register notice issued to 
accompany the biweekly LER distribution to 
PDR's), in addition continue making the Quarterly 
Report to Congress available to the public 
(Alternative 3 of Issue 2). 
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Coordination: 

Enclosures: 

The Office of Nuclear Reactor Regulation, Nuclear 
Regulatory Research., Nuclear Materials Safety and 
Safeguards, Inspection and Enforcement, Standards 
Development, Pub11c Affairs, and Congressional 
Affairs concur. The Executive Legal Director has no 
legal objection. 

OGC concurs. OPE recommends that the 1 abnorm.al 
occurrence criteria 1 paper (SECY-76-471) and then 
the Agreement States is.sue (SECY-76-384) be resolved 
prior to this issue, a course of action wh:lch. may 
require revis:lons to the paper.. MIPC .r.esponds 
at Enclosure 4 and though i.t agrees with OPE" on 
the. order for resolving the issues, m:e.c ..feeJ.s 
this paper provides necessary add~tionalilackground 
information for the Commission.relevant to the other 
2 papers referenced above; later changes will be 
submitted as a opr e.* 

William G. McDonald, Director 
Office of Management Information 

& Program Control 

1. Consideration for Abnormal Occurrence 
and Dissemination Procedure 

2. Present NR.C Abnormal Occurrence Progrmn 
3. Excerpts from Transcript of Proceedings of Joint 

Conference Committee on R. R. 11510 as printed 
in ERDA Compilation of "Legislati've lI:i:story, 
Energy Reorganization Act of 1974, P. L. 93-438, 
1974 Vol. 3, pp. 1745-1752. 

4. Response to OPE Comments 

Comndssioners' comments or consent should be provided directly to the 
Office of the Secretary by close-of-business Menday, Nov.ember 1, 1976. 

DISTRIBUTION: 
Conm1ss10ners 
Commission Staff Offices 
Exec. Dir. for Operations 
Secretariat 

*SECY Note: Per coordination with EDO and MIPC, 
this paper is intended primarily for information 
purposes at this time and decision subsequent to 
Commission action on SECY-76-471 and SECY-76-384, 
which are scheduled for consideration by the 
Commission on Wednesday, October 27, 1976 . 
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Enclosure 1 

CONSIDERATIONS FOR ABNORMAL OCCURRENCE DETERMINATION 
AND DISSEMINATION PROCEDURE 

Important considerations for the abnormal occurrence program include: 

1. Determination 

Does the NRC require licensee reporting of the events to be considered 
for abnormal occurrence purposes? Do these events actually cause 
NRC response or action? Is publicity generally involved? How 
frequently is enforcement action required? Do license modifications 
result? 

2. Dissemination 

What are the possible methods of public dissemination? Which are 
most cost-effective? What would be the legal minimum dissemination? 

To answer these questions, MIPC reviewed the events determined to be 
abnormal occurrences during calendar year 1975. Table 1 surrunarizes the 
determination aspects. This table indicates several important concepts: 

1. There is no single source of input data for the abnormal occurrence 
program. None of the events were identical in the reporting process, 
the internal handling, the public release of information, or in 
enforcement or other regulatory action. The listing of resources 
across the top of Table l is, therefore, the minimum required for 
the abnormal occurrence screening and evaluation. 

2. All of the events determined to be abnormal occurrences were reported 
to the NRC in a timely manner by existing procedures. Therefore, 
no additional reporting requirements are anticipated for abnormal 
occurrence program purposes. 

3. All of the events received NRC action such as enforcement or licensing 
action, often substantial in nature. This indicates that the 
events selected by the abnormal occurrence program are of genuine 
concern to the NRC and are receiving corrective followup and action. 

4. The public was generally informed of each event before it was 
determined to be an abnormal occurrence. The public release of 
information, on this basis, appears to be adequate to keep the 
public informed. 

1-1 
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To sumnarize Table l, the abnormal occurrence program can initiate from 
existing NRC response action programs for event screening, evaluation, 
and abnormal occurrence determination. 

The methods of public dissemination considered are summarized in Table 2. 
The combination of a Federal Register notice for each abnormal occurrence, 
a copy of the Federal Register notice deposited in the Public Document 
Rooms (PDR 1 s), and the quarterly report to Congress on abnormal occurrences, 
should adequately keep the public informed. 

1-2 
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.'-.. . -.~ !Event n..;.;rt to NRC . IE (1) 'ublicity ~of ~vent f E Enro;c;m•nt NRC : Incident I 

I L~nsee I Other 
Source 1 Raspo~se lni. 

NRC Response Actions on events 0 t' 
I T •••• •· s;;;;;;...,. ol 

-~ ·{! k 
Determined to be Abnormal Occurrences i., 

. . Ourl.na 1975 Err:~E.j t' ;;; I ,. t' 't' 
' ~ :;8.11 0 .§~ . i : a: :1 : .. ·a:~~/ - •i ~ •o er I ·rr: ti'..:t :.. • ~ : 0 .. a: ·II: - - :i "' 

I t li l 'i i j : .l E.., d 19 :; 
1 e"4 · ·s iTitle of Ahnormal Occunenc:e licensee 

.., •Q . 
4. ... .., 0 .S:So 0-'...J 'l.0 

:Steam Generator lube Failure Point Beach 1 v· v v v I v 
: Fire in Electrical CalJle Trays Browns Ferry 1 & 2 v v v v v v v v v 
;Loss of Main Coolilnt Pump Seals •H. B. Robinson v v v v v / · v 
-Improper Control Roi.I Withdrawls ·Dresden 2 v v v 7 I v~. I 

·ou~d Cities 2 v v v I I v I 
.Cracks in Pipes at BWR's Dresden 2 v v I v " v v I 

:auad Cities 1 & 2 v v v I " v 
!Millstone 1 v v v .t v I 

!Monticello v v v ., v 
v v . v l " I/ .Peach Bottom 3 

!fuel Channel Box Wear al BWR's Duane Arnold . v v 7 I v v 
,Cooper v v ' { v 
Peach Bottom 2 & 3 v v , v 
Browns Ferry 1 & 2 v v I v 
Brunswick 2 v v . I v 
Hatch 1 v v I v. 
Fiupatrick v v 1 v 
Vermont Yankea v v 7 I v 

t' I I· -
!Steam Generator Fecdwater Flow Surry 1 v ,_ 

Instability at PWR's · Turkey Point 3 & 4 ---~ I v 7 " Indian Point 2 J v I I v 
Calvert Clil Is 1 · v v v 7 " v 

f Nuclcar Material Inventory Anomaly Nuclear Fuel Services I v I I v v v 
IOvereMposure to Radiographer Value Engineering Lah. v v v 7 ( v v 

. (1) Thia syst~na was not 1n effect io 1975. Th I •·- L ·'l e c iec..... n .. cat" the approximate reyponse level. 
_'::!.!.'!.!!. - An actual or Imminent serious threat • 

.J::!>.!!!.!.'- A potential threat, or an event which has or could have 
adverse affects. 
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ITEM METHOD FREQUENCY EXTENT OF PRESENTLY RECOMMENDED 
DISSEMINATION USED PUBLIC 

(JAN '75- DISSEMINATION 
JUNE '76) METHODS 

LER'S 1. LER Mailing to PDR's Biweekly PDR x x 

2. Gray Book (Commercial Nuclear 
Reactors Only) Monthly NTIS x x 

ABNORMAL 1. Report to Congress (with FR Notice) Quarterly Fed. Register x x 

OCCUR- 2. Federal Register Notice 
RENCES a. Each Event By Event Fed. Register x 

_, b. Periodic Sunnnary Monthly Fed. Register 
I 
~ 

3. PDR Notification 
a. Copy of Federal Register 

Notice (non-computerized) By Event PDR x 

b. Condensed (computerized) Biweekly PDR 

4. Press Release (Special for AO 
determination) By Event Press "Normal 

Policy" 

5. Special AO Publication Monthly NTIS 

ALTERNATIVES CONSIDERED FOR THE 
PUBLIC DISSEMINATION OF ABNORMAL OCCURRENCE INFORMATION 

T A B L E 2 

.. 



Enclosure 2 

PRESENT NRC ABNORMAL OCCURRENCE PROGRAM 

The present abnormal occurrence determination procedure, in use since 
mid year of 1975, provides for staff screening, evaluating, and recom­
mending events for the quarterly abnormal occurrence report to Congress. 
However, it is not until Commission approval of the report to Congress 
that an event has been "determined" to be an abnormal occurrence. A 
Federal Register notice accompanies the Report to Congress, which 
complies with the requirement of public dissemination of the abnormal 
occurrence information. There presently is no other special public 
notification that an abnormal occurrence determination has. been made. 

NRC licensees report events in accordance with the applicable regulations 
(10 CFR), and the provisions of licenses, technical specifications, and 
license conditions. Each Licensee Event Report (LER) from a nuclear 
power plant (this system is being expanded to include all licensees) is 
screened and evaluated. Proper NRC response action is determined on an 
individual event basis. An abstract of each LER is computerized and 
placed in the LER file by the Performance Evaluation Branch of MIPC. 
Biweekly, these abstracts are mailed to the Washington and 122 Local 
Public Document Rooms (PDR 1 s). If an LER is subsequently determined to 
be an abnormal occurrence, the event is not presently identified as an 
abnormal occurrence in the LER file. 

Thus, the present public dissemination concerning abnormal occurrences 
is by: 

Biweekly dissemination of Licensee Event Report (LER) to the 
Public Document Room prior to Commission determination that 
the LER is an abnormal occurrence. 

Quarterly Report to Congress of abnormal occurrences. 

Federal Register Notice of Report to Congress. 

The present method is cumbersome because there is no clearly defined 
procedure by which events are determined to be abnormal occurrences. No 
one person decides when an event becomes an abnormal occurrence. This 
method is also untimely with respect to 15 day reporting, since several 
months may pass between the time the NRC is notified of an event and the 
time the Quarterly Report to Congress is approved and submitted to 
Congress. 

2-1 



Enclosure 3 

Excerpts from Transcript of Proceedings of Joint Conference Conmittee on 
H.R. 11510 as printed in ERDA Compilation of "Legislative Historys 
Energy Reorganization Act of 1974s P.L. 93-438s" 1974 Vol. 3s pp. 1745-
1752. 
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in.no more than ten minutes. 

(Whereupo~, at ll :20 a.m •. a ten-minute recess Wi1$ take1;1.. 

Representative Holifield. The Committee will be.in 

order, ar..d staff wi'il please lower the tone of their discussion • 

We are looking at Subsection 35, to which I _propose I 
to offer an amendment, with the agreement of the staff,. as I 

understand. · 

In Section 207, entitled Abnormal Occurrence Reports, 

which reads as follows: "The Commission shall submit to the 

Congress each quarter a report listing for that period any 

abnormal occurrences at or associated with any facility ,which 

is licensed or otherwisa.~egulated pursuant to the Atomic. 

·Energy Act .of 1954 as- amended, or· pursuant to th.j.s_..;~ct •. '~ 

·And·the following is the language which I am offering 

for consideration, it's a definition of abnormal occurrences, 

that is a tarm which could be vague. ·1~ 16 
~ ·l! 

·~!;/~ "An abnormal occurrence is. all unscheduled incident or Ii 

i. 18 event which the· ·commission determines to be significant from 

-a/~. ., 1 
;~~~19 the standpoint of public health· or safety." : ,f.~ ' . Senator Percy. Mr. Chairman, I would like to speak to I 
l/11 this, ina!l!much as· this was my amendment in the Subconuni ttee, 

I l;lelieve • 

. I .think the section is vital. We have a· deep concern 

·by many people-that with the energy crisis we are hell-bent 

.. for election and disregard.safety. Now, that we know is not 

3-2 
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l true, but it's .:l concern t.h.1t cxi!it!>. I concur w.i th the cl01ri-;. 

:.: r .ti1.;.lt.l.on the staf.f has ma.do in this rcg<1.rd. I WC.t1.1lci only 

au99est that rather than puttin9 in a statute, in t:..ne opinion 
~:~· 

4 

. f> 
t 

6 I 
7 

a 

9 

10 

·ll 

l.2 

13 

l.-' 

15 

16 

17 

l.6 

19 

20 

21 

22 

2:3 

24 

25 

of the Commission, that we put thilt in the report language, 

and leave the wording exactly as the staff has listed it on th~ 
{-=: 

page on Item 35, "An aborn~mal occurrence i~ an 

incident or event which is significan~ from the 

of public health and safety." A good addition. 

unscheduled 

standpoint 

But, if we put in the report languaga that it's our 

intention that. the Commission shall have disc:etion in this 

ar~a, and the Court would go to the Commission to determine 

whether in their judgment it is an abnon:l~l occurrence, it 

~·· 

i 
I ,, 
~~; 

' ' I ~; 

K 
~ 
11 . t..: 

r-' 
WOU!dn It be quite aS binding aS in .the Statute 1 bUt. S°till ·the t<i 

~;. 

intent would he there. 

I would reconunend that we accept this rncdif .i.ca ticn, 

except we delete "in the opinion of the: Co1t\mission", but we 

infer that in the report, rather than the statute. 

l~ 
It ., 
k 
~ 
~ 
'"' ~ g, 
ii. r 
f: 

Representative Holifield. Well, in response to the - ~ 

Senator's position, ai;d the position has merit, I vou~d say l 
that a:t abnormill occurrence has to !:>c de~crn1incd by so!':l~one. 

.· Sena tor i!crcy. Yes. 

Representative Holifield. An.d who is the highest 

authority in ERDA, I mean, the Nuclear P.egulato:r Commission 

to determine that? ·That would be the Ccr.unission. 
I 

Why is thece any objection to writing it in and 

"' ... r:· 

,,_,-
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it so that there won't be court cases involved as to an 

improper determination by a subordinate, or something like that 
! 

I think it's ~m,portant that it 90 right to the Commission if 

it's an abnormal occurrence, and they make the determination, 

and we can pinpoint them the responsibility of it, rather than 

to have some subordinate somewhere down the line make this. 

I .think it would actually achieve the results that the 

Senator wishes to achieve, and achieve them clearly and 

unambiguously. " 

Senator Percy. I think it's. a subtle difference in 

that the report would.make it clear that in our opinion the 

Commission should be the final arbiter in the.matter, and the 

court would go to the Corn.mission for a definition of what an 

abnormal occurrence is. 

l 

if it were in the report languag~, than if it were in the i 
statute. We would at least give the feeling and the expression; 

It would not be quite so. discouraging to ·an intervenor 

and the attitude' towards those who believe that occurrences 

a~e not being adequately reported, that they have a recourse • 

And here·at least it would not be quite as binding • 

I just think psychologically and subtly it would not be 

quite as much of a discouragement if it were in the report, 

as it is in the statute itself. 

Representa~ive Holifield. But I'm thinking about tha 

d~lay in _the energy program. I think anywhere that we are 

i1-t7 

I 

l 
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l ambiguous and leave something that looks and is undoubtedly 

~aker, and more ambiguous; we should eliminate that if possibl• --~ 

:--~ 

~ Senator. I believe very strongly that we ought to pin down 

4 where we can tl?-e responsibility, and here we pin it to the 

5 !highest possible entity, still subject to court challenge. 

6 I just bPlieve tha€ it' is very important that we pin thi: 

7 down so that we won't leave a loophole there for people who 

a ~ay be with good motive but are acting with less than expert f ;'1'. 

9 opinion, on what is an abnormal occurrence. 

10 For instance, it's abnormal that a wa~er supply hose. 

ll ibr~aks, that's abnormal; the normal thing is for it to function 

12 This e.~compasses so many trivia, abnormal occurrences that what 

13 you do, unless you pin it down, you are laying the ground·work 

i 4 for all kinds of actions, all kinds of ambiguities; and it 

15 seems to me we should pin l. t down. 

16 Senator Percy. ·What I'm looking for is, here you have 

17 a case, you are. setting up a Co:nmission to be judge and jurY., 

.is 

19 

20 

21 

22 

23 

24 

25 

or we are assuming the Conunission is infallible, that it can mz 

jno mistake. You are directing the Commission to make a report. 

lb~t ~ou are giving to the Commission absolute authority to 

ldet~rrnine what in their judgment is an abnormal occurrence~ 

I How., they are fallible, they are human beings • 

Representative Holifield. So are the people that are 

complaining, that have not been confirmed by the Senate. Th~ 

!Senate has confirmed ~is Com;nission; they a;e deemed very 
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j 
! 
' 1' capable in their respective fields. 

. " ., 

l ~'~ ;.2 Senator Percy. I didn't confirm them based on the fact 
- .. 
·'· ~ t ;s that they are infallible. .I assur.te that they are human beinqs 
! .. ~ i ., 

,'. l1. 4 of flesh and blood, and they have judgments • . " 
' i 

lr 
.; 
l' . ., 

5 

6 

I think we should try to see that they recognize that 

they must somehow justify and look very carefully at an 

occurrence to see whether or not it is to be reported or not; I 
and if there is someone, an intervenor, if they feel they have I 
due cause, could then go to court and the court in the report j 

language would look back to the Commission to determine whether 

in their judgment it's an abnormal occurrence; but not to 

make.it total, absolute and binding and not totally discouraging 

to.an intervenor if ~hey felt that there was cause. They are 

·not going to the expense if they don't feel there is cause. 

Representative Holifield. Will the gentleman yield? 

Representative Horton. I certainly understand Senator 

·Percy's position, but it would seem to me that even with your 

concern, there still would have to be a judicial interpretation . . 

as to whether or not the Commission actually was proper, or 

appropriate in what they decided, or whether they acted ........ 
:'· . 
reasonably~ 

,.~ 

···:-
In other.words, as I see the procedure, if someone, let' 

. 
say an intervenor, was concerned with whether or not it was 

~·: -. 

an abnormal -occurrence, and the Commission had made a determina 
A., • ... • 
'l' 

tion that it was, or was not, they would have the alternative 
"S; I ·;') • ' 
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1 
I 

· 1 

j.n torvcncr c.:in m.:lY.c the de tcrmin<:i. ti on thu t it '~ .:ibnorr.1a.!.., and 'J• , 

f goinq to court ~nyway. Whil t you ur-c t.ily inq is thut "t.hc 

3 to the court for ~ decision. 

'4 I think it would be better to have it in the lang~age, 

5 in the Act because it is a responsibility which we are going 

6 to plac~ on the Conir.tission, ·and require them to make that 

? finding. And thc.n, if their f ir.c;ling is made, ·the court will 

8 

9 

lO 

ll 

12 

14' 

15 

16 

17 

18 

19 

20 

21 

Z2 

24 

25 

have an opportunity to c.letermine whether or not they arc 

rea$onu.ble, or·whether or not their finding is accurate. j 

I 
by Chairman Hollifield, if it's in the statute, the court I 

They say, by our definition it I 

Senator Percy. As I interpret the language suggested 

simply goes to the Commission. 

l 
was not an abnor.rlal occurrence, and th.:lt's it. I 

I 

I 
Repre::>entative Horton. Well, why don't we put i~ in 

the languac;re·thilt we don't intend to take clway the riqht of I 
t 

the court to deterr.tina whather or not the Commission was I . 
reasonable', and whether er not it acted properly? 

Senator Percy. I ~ink you have brought forth an · 1. 

acceptable solution.. That 1 s all w.e want, the feelirig th;it the j 
I 

Commission.can't arbitrarily just si~ply say in. our judgrocnt --! 

Senat9r Ribicof. All in favor of the Hor.ton-Percy --
I .· 

Representative Holifield. Please hold it for Mr.Wydler. 

Representative Wydler. Well, I'm a little confused, in 

1

1 

reading this section, exactly what we a:r.e even talking about. 

This is called "Abnormal Occurrence Report", but it doesn't 

l 
•'-~-- -
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.1 
describe in any way, shape or form what an abnormal occurrence 

1a. lt just strikes me, for instance, if there were a strike 

by the workers in an atomic plant, during the period of the 
-··· 

report, would that be listed, in all this information, as an 

·abnormal occurrence in the plant? Wouldn't this language 

cover anything -- · 

Representativ~ Horton •. The definition on the side 

is referring to the public health and safety, Mr.Wydler, that's! 

what we are talking about. 

Representative Wydler. I didn't have this report. 

Repre~entative Holifield. Will you put the question? 

Senator Ribicof. All those in favor of the Percy~ 

Horton compromise --

Representative·Brown. Could you state the Percy-

Horto~ compromise? 

Representative Horton. Well,. the idea is ±o state in 

addition to the language that the Chairman has just read, I 
I 

I 
which says an unsc~eduled or abnormal incident or event which I 
the Commission determines is significant fram the standpoint of! 

I 
·public health.and safety, and then we would write into the 

language of the Conference that it is intended -- it is not 

intended that the court would be foreclosed, or that any right 

would be taken away from an inte~venor to have the cour~ review1 

the action of the-Commission. 

Representative Brown. The action in the Commission in 
3-8 
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! 

' ! .. 

·' u 
wh.::i.t regard? 

2 Representative Horton. To r.i.ake that detcr::i.:.:; .. :jon. 

• 
i\eprcscnt.:i.tivo ilrown. •To de term int' wh:\ t ".1lw1•r i11.1J." i!l :" 

s Represent;.a~ive Holifield. A show of hancs on this sid.e? 

7 SenatQr Ribicof. On this side? .Senator Percy, Senator 

9 Senator Percy. Could I get together with Congressman 

lO Horton just a second when we break and see if we can't agree 

ll on the language today. 

Senator Ribico=. All right. 

13 While Sena.tor Jackson is here, Mr. Chairm'1n. we have 

14 three Conferences qoing, and I wonder if we could go back -"'.' 

15 Senator Jackson. Stripmining, sol&lr ~nergy, ~hey are 

·lo a.li meeting at the same time • 

1'7 

l.8 

l9 

2Q 

21 

. Senator Ribicof. -- to some of t.~e items' we defer:cd. 

Senator J~cr.son. They fi~ished solar energy. 

Senator Ribicof. T~e helium item, 22. 

Senator Jackson. Yes. 

Senator Ribicof. A question was roii!:cd by Scn.'.l.to= !'-c=cy 

22 about that;. •. -

Senator ~ackson. !'Is Senator Percy will rcc~ll~ it w~s 

Ser.ator ~:Clure.who made the request, he is a rnembc: of :he 

Interior Committee, and asked r:ie to present a propo.:::<J.l. ;..nd 
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T. Rehm 
Assistant to the EDO 

UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

Enclosure 4 

RESPONSE TO OPE COMMENTS ON AO DETERMlNATION AND PURLIC DISSEMINATION 
PROCESS l?APERS 

Fer tel.econ with OI>E (Joan Aron} on Octoller 13, OPE has no proolem with 
forwarding this paper to the Commission as a \Action Paper' subject to 
changes which may be necessary as a result of Commission action on SECY-
76-384. 

The OPE comments (attached) are appropriate. We have recognized the 
interrelationship of the abnormal occurrence issues during development 
of the paper. We have noted in this paper that the recommendations 
are contingent on the Commission approving the staf £ recommendation 
of Approach. B of Tab A in SECY-76-471, "Abnormal Occurrence Criteria.." 
We have been coordinating with you and the Secretariat to have the 
'criteria' issue resolved first; the agreement states issue second, 
and this paper third. This corresponds to wh.at OPE is suggesting 
also. 

We, therefore, believe it appropriate to send the paper naw. It will 
give the Commission the advantage of knowing the complete broad picture 
on the three interrelated issues prior to making any decisions. This 
should assist in the decision making process. 

cc: L. V. Gossick 
B. Huberman 
P. Strauss 
H.. Sha.par 
R. A. Hartfield 
J. L. Crooks 



MEMORANDUM FOR: 

FROM: 

UNITED STATES 

NUCLEAR REGULATOR.V COMMISSION 
WASHINGTON, O. C. 20555 

October 7, 1976 

Tom Rehm 

Ben Huberman 

EB.closure 4 

SUBEJCT: PUBLIC DISSEMINATION PROCESS FOR ABNORMAL OCCURRENCES 

I think the alternatives are adequate but recommend that .the choice 
of a process for public dissemination await the prior determination 
of the criteria to be used in the definition of "abnormal occurrence." 
Since the choice of criteria is likely to be a determining factor in 
affecting the frequency of events, we should know more about the number 
of abnormal occurrences at issue before we decide on the alternative to 
be followed in public dissemination. For example, if the definition 
of 11abnormal occurrences" results in a large number of incidents for 

·the Commission to review, it might be wise for the Commission to 
delegate responsibility for determining abnormal occurrences on an 
incident basis to EDO (Alternative 3). Conversely, if the criteria 
are defined in such a manner as to require infrequent Commission 
review, it may not burden the Comnii.ssion to serve as the final arbiter 
(Alternative 2). For this reason, I suggest that the choice of criteria 
be undertaken before public dissemination procedures are set. 

For the same reason, I also believe that it is premature to establish 
a public dissemination process until we have arrived at a determination 
concerning "comparable events" in the agreement states. 

cc: Peter Strauss 
Howard Shapar 
Bill McDonald 

CONTACT: 
Joan Aron (OPE) 
63.4-1541 



UNITED STATES 

February 10, 19i7 NUCLEAR REGUl:.ATORV COMMISSION 

WASHINGTON, 0 . C. 20555 

SECY-77 -6~ 

INFORMATION REPORT 

For: 

From: 

Thru: 

Subject: 

Purpose: 

D.i scussi on 

Statement of 
Problem: 

Contact: 
James E. Ayer 
427-4205 

The Commissioners 

Kenneth R. Chapman, Director 
Office of Nucle~r Material Safety and Safeguards 

E.xecuti ve Di rector for Opera ti ens cP~ 

ANALYSIS OF THE EFFECTS OF NATURAL PHENOMENA ON 
EXISTING PLUTONIUM PROCESSING AND FABRICATION PLANTS 

To inform the Commission of staff action to examine 
the capability of existing licensed plutonium 
processing and fabrication facilities to withstand 
the effects of natural phenomena. 

The following is a summary statement of the problem 
and the staff approach to its solution. More detailed 
discussion is provided in the several enclosures. 

· On September 2, 1971 changes were made to 10 CFR 70, 
§70.22 and- i?0.23, that conditioned approval of 
construction ·of new plutonium processing and fabrication 
plants upon reasonable assurance of protection against 
natural phenomena such as severe storms, earthquakes, 
tornadoes and floods • . The changed regulation is mute 
with respect to like protection for the existing ten 
plutonium processing and fabrication facilities. How­
ever, the Statement of Considerations that accompanied 
the rule change does state that existing plants will be 
examined with the objective of improving to the extent 
practi cab 1 e their ability to withstand adverse natural 
phenomena. In July 1976 the staff together with a panel 
of expert consultants began this review and it is now 
we 11 underway. Other aspects of pub 1 i c heal th and safety 
have been reviewed previously when the facilities were 
licensed and will be reviewed regularly during the normal 
five-year renewal cycle. 
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Aooroach to 
Problem: 

Status of 
Analysis: 

The approach being taken by the staff is to review 
each facility by the same team of interdisciplinary 
experts. This wfll result in a sequential review 
of each facility starting with the facility with 
the largest plutonium inventory. Since each facility 
is practically unique with regard to local weather 
conditions, demography, construction details and 
earthquake probabilities, a generic approach is not 
considered feasible. Instead the staff concluded that 
a consistent approach could best be taken by having the 
same review team examine each facility. The review 
team consists of staff members and the best recognized 
experts in their field in this country. 

Of the ten facilities now classed as plutonium process-
ing and fabrication facilities, the seven with possession 
limits over 5 Kg were selected for review. If during the 
review it appears that the facilities with limits below 
this could present substantial risk, they will be included. 

The subject review will consider flood, earthquake, and 
severe weather forces upon plant structures on the basis 
of historic recurrence intervals for each event considered. 
Consequence to the public by way of structural response and 
releases, if any, will be estimated. This will allow the 
staff to use risk assessment methods if the study shows 
that radioactive releases of a problem nature are 
possible. The results will be used to determine if any 
upgrading of the facilities is necessary. 

A detailed discussion of the technical approach to the 
review is given in Attachment A. A list of the 
facilities being reviewed is given in Attachment B. 

As of 31 December 1976 all members of the team concerned 
with severe weather aspects have been identified, com­
mitted to the project, and funding has been made available. 
The several members of the team have met and agreed on the 
information input/output to succeeding reviewers. Work 
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has started on the severe weather characterization for the 
locale occupied by the first plant to be reviewed. The 
structural reviewers for the complete natural phenomena __ 
effects analysis have been identified, connnitted to the 
project, and have made the first site visit at two of the 
seven plants to be analyzed. 

Coordination: Periodic meetings have been held with the staff of Nuclear 
Regulatory Research, Nuclear Reactor Regulation, and 

Enclosure : 

Energy Research and Development Administration to provide 
for information exchange and notification of project status. 
Similar meeting will be held in the future as the project 
continues and significant findings evolve. Technical 
guidance for risk assessment is being provided by the 
Office of Regulatory Research. Arrangements are being 
made to obtain review and conment by the Advisory Co11111ittee 
on Reactor Safeguards of the basic approach for this 
analysis, and subsequently of staff findings. 

/ _', ,_,..----.. 

.. /''." 

,,<·· . _,---_:::)~ 

~h ~na'~~~nvrn rector 
~~ff;·~~' of Nuclear Material 

Safety and Safeguards 

"Analysis of 
the Effects of Natural 
Phenomena upon Existing 
Plutonium Fabrication 
Facilities 11 

DISTRIBUTION 
Commissioners 
Commission Staff Offices 
Exec Dir for Operations 
ACRS 
Secretariat 



October 12. 1976 

ANALYSIS OF THE EFFECTS 
OF NATURAL PHENOMENA UPON 

EXISTING PLUTONIUM FABRICATION FACILITIES 

I. STATEMENT OF PROBLEM 

The regulations that -estab_l i sh procedures and criteria for - -
the issuance of licenses to posses~ and use (and, thereby, fabri­
cate) special nuclear materials are contained in 10 CFR 70. On 
September 2, 1971 changes were made to Sections 70.22 and 70.23 
that spelled out additional requirements applicable to olutonium 
processing and fuel fabrication plants. Those changes required 
that applications for licenses 11 

••• shall contain ... a description 
and safety assessment of the design bases of the principal structure, 
systems, and components of the plant, including provisions for 
protection against natural phenomena, ... 11

• 

The Statement of Considerations for the September 2, 1971 
rule making (Attachment A) states that "Existing licensed 
plutonium processing and fabrication plants will be examined with 
the objectives of improving to the extent practicable their ability 
to withstand adverse natural phenomena without loss of capability 
to protect the public and their capability for coping with inplant 
accidents. 11 It further states that 11 The Commission is developing 
appropriate siting and general design criteria for plutonium 
processing and fabrication plants which will include. consideration 

. of protection agains't adverse natural phenomena as well as inplant 
accidents. 11 

Since the subject rule making became effective four licensees 
of plutonium fabrication plants have applied for authorization of 
fu11-term 1 i cense or 1 i cense renewa 1. One of the four has been 
issued a full-term 1 icense supported by a final environmental 
statement. The remaining three applications are in various stages 
of review. Attached is a table (Attachment B) that identifies all 
facilities 'with license limits of over 5 kg. of unencapsu1ated 
plutonium that are or may become a candidate for 11 

••• a safety 
assessment of the design bases of the principal structure, systems, 
and components ..... , including provisions for protection against 
natural phenomena .... ". 

Enclosure 



- 2 -

Experience with safety and environmental reviews relative to 
plutonium fuel fabrication plant operation has revealed certain 
major problems. These problems relate to inconsistency in the 
assumptions and methodology used to quantify site characteristics, 
to analyze for structural weakness leading to failure of confine--­
ment systems, to assign values to'the dispersion characteristics 
of severe weather, and to quantify other pertinent features of 
site and plant. Uniformity of treatment becomes especially impor­
tant if credence is given to the previously quoted source, which 
states that" ...• existing .... plants will be examined with the 
objectives of improving to the extent practicable their ability to 
withstand adverse natural phenomena without loss of capability to 
protect the pub 1 i c ... ~ 11

• 

II. PROPOSED SOLUTION 

In the past, problems of the type mentioned above have been 
dealt with on a: "generic 11 basis. That is, a model plant or site 
was characterized, the phenomena of interest were applied to plant 
or site, and the effects were analyzed. s~ch a procedure is used 
to advantage when licensing actions that require the results are 
not imminent or can be delayed. However, in the case of plutonium 
processing and fabrication plant license renewals the review 
actions are immediate and/or ongoing. Therefore, ,the 11 generic 11 

approach to analysts of the effects of natural phenomena upon 
such facilities would constitute delaying some renewal actions. 

\The "generic" approach to the problem also suffers from inadequacies 
because the subject plants are distributed across the continent 
in diverse geologic, meteorologic, ecologic, and demographic 
settings that are not likely to yield to analysis as an average 
or model locale. 

For the above reasons it is proposed that all existing 
plutonium fuel fabrication facilities that are licensed to possess 
and process more than 5 kg. of unencapsulated plutonium be examined 
and evaluated to determine the effects of natural phenomena upon 
the public health and safety. The evaluations would address a 
particular plant at its specific site. It is further proposed that 
the licensees provide basic data relative to the plant and any site 
related information in their possession to fulfill the requirement 
of §70.22f. The licensees would be advised of this program and 
contacted for suggestions to expedite it. In order to provide 
maximum credibility and confidence in the results obtained, the 
proposed examinations and analyses v1ould .. he.._performed by an NRC­
furided team of nationally recognized experts- with NRC staff 

'· 
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providing management direction, guidance and interface control. 
The results of this effort would be used in the license renewal 
reviews for each application as appropriate and as a source of 
information to be used in th~ development of plant design and 
siting criteria for futur~ plants. 

III. SUMMARY PLAN OF ACTION 

A survey of the facilities identified in Attachment B will 
be conducted to determine their licensing .status. The results of 
this survey will provide the basis for selection of the facilities 
to be evaluated. 

Experts in the fields of seismology/geology, normal and severe 
weather, 'structural analysis, source term characterization, 
meteorological dispersion, demography, and radiological impact 
will be contacted to determine their interest in the problem and 
their availability to participate in the program. The detailed 
review plan, included in this writeup gives a further breakdown 
of program detail and identifies experts to be initially considered. 

It is our intent that the team will review the selected 
facilities on a site specific basis and provide a safety 
assessment for each. To the extent possible we will use team 
generated information as the input data for the independent assess­
ment. The safety assessment will provide a basis for determining 
the extent of backfitti ng, if any, necessary for adequate protection 

,of each facility from the effects of natural phenomena. It is 
recognized that protection of facility is tantamount to protection 
of the public health and safety. 

The technical assessment will take the following path. For the 
seismic event, ground motion at the plant foundation will be provided 
as input for the structural and component analysis. T.his will 
require the participation of' seismologists, geologists, and soil 
mechanics. The NRC staff will specify a level of ground motion or 
recurrence interval to be used in the estimate of effects on 
structure, and radiological impact. The selection may require 
iterative calculation based upon resultant radiological impact 
assessment. In the final analysis the staff, with the assistance 
of a part of the team of experts, will agree upon a source term_ 
generated by the selected seismic event. 

-.---... ---~ . 
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T.he source term and mode of structural fa i 1 ure wi 11 be 
provided to an expert on aspiration and levitation of heavy metal 
compounds who will supply the meteorologist with his estimate of 
the rate of release and quantity of material available for dis­
persion. The meteorologist will estimate deposition and airborne 
concentrations which, whe~ couple~ with demographic and land and-­
water use data, will permit an assessment of the radiological 
impact on man and his environment. 

In the case of threat to a facility by severe weather, a 
similar approach is proposed. In this case transient and steady 
state forces will be provided as input for structural analysis. 
The assistance of an aerodynarnicist may be required to perform this 
part of the analysis. In any event, severe weather characterization 
will not be limited to credible tornadoes but will also include 
recurrent high winds, which may be the more serious in the event of 
breach of confinement. Again, source terms and estimates of rate 
of release and quantity of material available for dispersion will 
be estimated. Analysis of dispersion, airborne concentration, 
and deposition by and from severe weather requires the attention 
of a meteorologist with specialized training and/or experience 
in this field. Given such an analysis, coupled with the demographic 
and land/water use data provided above, the radiological impact of 
releases will be assessed. 

Each facility will be analyzed to determine its capability to 
resist impairment by floods. Credible sources of flooding will be 

'identified and flood levels and stream/river flow rates versus 
recurrence intervals will be estimated. The data considered will 
include~ where appropriate, the Probable Maximum Flood and the 

·Standard Project Flood as defined by the Corps of Engineers as well 
as ~n·estirnate of warning time as a function of flood intensity. 
Data from other authoritative sources will be used to further 
describB the hydro1ogic characteristics of each site. Forces 
against flooded structures will be estimated by a hydrodynamicist 
and provided as input for structural and component analysis. 
Source term and mode of. structura 1 fa i 1 ure, if any, wi 11 be provided 
to the hydrodynamicist who will estimate the concentration and· 
deposition rates of released materials in the flowing stream. When 
this information is- coupled vii th demographic and land and water use 
data, an assessment will be made of the radiological impact on man 
and his environment. 
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IV. -APPLICABILITY Of RESULTS 

The results of the proposed plan of action would be 
applicable to the solution of several current and potential 
problems. The completed work would provide a description and 
safety assessment of the design of the principal structure, 
systems, and components of each plant with regard to their 
ability to withstand the effects of natural phenomena. The 
subject results would include the consequences to the public 
and the environment of exposure of each plant to potentially 
damaging natural phenomena. Such an analysis is a part of both 
the safety assessment and the environmental review that normally 
precedes a licensing action. This is consistent with both Part 51 and 
Sections 10 CFR 70.22 and 10 CFR 70.23 of the regulations that 
establish procedures and criteria for the issuance of licenses to 
possess and use special nuclear materials. Each plant analyzed is 
licensed and has either applied, or is a potential applicant, for 
1 i c·ense renewa 1 . Therefore, the analyses to be performed a re either 
needed now or in the near future. 

The Statement of Considerations for the September 2, 1971 rule 
making discussed earlier stated that 11 Existing licensed plutonium 
...•. fabrication plants will be examined with the objective of 
improving to the extent practicable their ability to withstand 
adverse natural phenomena ..... 11 The results of the proposed plan 
of action would be derived from an examination of licensed plutonium 

, fabrication plants as stated above. The analy~is and results would then 
provide a basis for determining the modifications, if any, necessary 
to improve a plant 1 s ability to withstand adverse natural phenomena 
and in this way contribute to the Commission 1 s stated intention. 

The abovementioned Statement of Considerations also stated that 
11 The Commission is developing appropriate siting and general design 
criteria for plutonium .... fabrication plants which will include 
constderation of protection against adverse natural phenomena .... 11 

It is expected that the results of the proposed program would provide 
data applicable to a determination of the defenses needed to adequately 
protect plants, and thereby the public health, from the effects of 
natural phenomena. 
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I SEVERE WEATHER EVENT 

A. Wind Speed Characterization 

Characterize site specific severe weather (tornado and strong 
wind) with respect to freguency (probability) including peak 
velocity, pressure gradients __ ~nd_ transient characteristics. 

B. Wind Loading 

From above data determine forces that will be presented· to the 
structure, and ventilation system by the severe weather. 

C. Structural and Component Analysis 

Analyze structure and ventilation system(s) to determine 
resistance to the forces and failure mode, if failure occurs. 
Analyze effect of structural failure on appropriate plant 
components. The plant components to be analyzed will be provided 
by NRC. . 

D. Source Term 

Using NRC supplied quantities of radioactive material at risk 
and from consideration of failure mode of the structure and 
confinement components (I-C above), estimate quantities and 
size distribution released from confine~ent to the environment 
ambient to the building. 

E- Dispersion to the Environment 

Using the source term( s) deve·l oped above (I-0) and the severe 
-weather characteristics (I-A), determine the ground level 
concentration of the radioactive aerosol as a function of 
downwind time and distance from the plant. Where applicable, 
describe the dispersal pattern and estimate quantities of 
pellets, fuel rods, storage containers containing radioactive 
material, etc. distributed by the severe weather phenomena. 

F. Normal Meteorology - Resuspension - Dispersion 

Determine the normal meteorology on a site specific basis. 
Utilizing this data evaluate the probability of resuspension of 
the radioactive material deposited as a resu1t of severe weather 
dispersion. For cases of resuspension determine the time and 
distance ground level concentration-(s) of-radioactive material 
~hat results.. ·-·-- - -
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G. Demography 

Determine the distribution of population from plant site to a 
50-mile radius of the plant. Additionally, determine all 
locations of water usage_.within 50 miles of the plant site 
and estimate minimum dilution. between points of contamination 
and points of use. 

H. Radiological Impact 

Using the dispersion information (I-E, I-F) and demography 
data (I-G), calculate and discuss the environmental effect·· 
of the releases, both airborne and deposited. Estimate the 
radiological impact on man and the environment and compare with 
applicable standards. 
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II SEISMIC EVENT 

A. Geology/Seismic Characterization 

Characterize site related geology and seismology including the 

1. Earthquake source. 

2. 11 911 value to recurrence interval relationship~ 

3. Effect of the seismic travel path from source 
to the base of the site. 

4. Effect of travel path through the site. 

Develop and present the data for use in the structural and 
component analysis below. 

B. Structural and Component Analysis 

Analyze the structure and critical components to determine their 
resistance to the ground motion developed above. Determine 
failure mode, if failure occurs, and the effect of the failure 
on the components. The components to be analyzed will be 
provided by NRC. 

C. Source Term 

'Using NRC supplied quantities of radioactive material at risk 
and from consideration of failure mode of the structure and 
confinement components (II-B above), estimate quantities and 
size distribution re 1 ease.d from confinement to the en vi ranment 
ambient to the building. 

D. Dispersion to the Environment 

Using the sources term(s) developed above (II-C) and the weather 
characteristics (II-E), determine the ground level concentration 
of the radioactive aerosol as a function of downwind time and 
distance from the plant. 
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E. Normal Meteorology - Resuspension - Dispersion 

Determine the normal meteorology on a site specific basis. 
Utilizing· this data evalua_te the probability of resuspension of 
the radioactive material deposited_as a result of dispersion. 
For cases of resuspension determine the time and distance· 
ground level concentration(s) of radioactive material that 
results. 

F. Demography 

Determine the distribution of population from plant site to a 
SO-mile radius of the plant. Additionally, determine all 
locations of water usage within 50 miles of the plant site 
and estimate minimum dilution between points of contamination 
and points of use. 

G. Radiological Impact 

Using the dispersion information (II-0, II-E) and demography 
data (II-F), calculate-and discuss the environmental effect of 
the releases, both airborne and de-posited. Estimate the radio­
logical impact on man and the environment and compare with 
applicable standards. 

...._,., ...... -... -
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II I FLOOD 

A. Hydrology Characterization 

Provide data on hydrologic characteristics, historical flooding 
and types of flood- producing phenomena for each site-. From this 
data prepare charts for ~ater level vs. water flow and water level 
vs. recurrence interval. Provide an estimate of warning time each 
site would have when threatened by the flood(s). 

B. Hydrologic Loading 

From the above data determine forces that will be exerted against 
the structure. 

C. Structural Analysis 

Determine resistance of the plant structure to loading from flood 
forces, including failure mode and extent. For the structure failure 
determine effect upon confinement systems. 

D. Source 

Using the information from III-C and NRC developed jnventory at risk 
estimate the quantities and size distribution of radioactive materials 
released from confinement and available for dispersion by the flood. 

E. Hydrodynamic Dispersion 

Develop or select a model for disperston of the radioactive material 
in the flood waters. Using the data developed in III-0 estimate the 
concentration of radioactive material deposited as a function of 
stream flow and deposition rate for the affected land area. 

F. Radiological Impact 

Utilizing the demographic information developed for the severe weather 
event (I-G), estimate the impact of the amounts of radioactive material 
released on man and the environment~ 
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-- ---- -- ---· ------ ,ll\TACHMENT A 
PART 70 • ST AT.EM ENTS ·,F CONSIDERATION 

l'i:i.I t:tw!r·ar mat, .. ri:i.1 Ch:it w;i.:; obtained 
:rnciC'r \f"n:;c ft'nm tile Comm1s~1on. 

All Int -:-rc~tc<l p"ro::ons wcrf' in vitcct to 
s11b1ait \H!tt-C'n commenc.s :ind s~;;:cs­
tlnns fo;- consid•'r::Hion in ronr.ec.t.;on 
·s1t:i tl\r ;ircmoscd nmcndmrnt.s within 
GO dnys after l)ublic:i.tion of ~he notice 
cf propnscd rule m:i.kin; in the F:::ntRA.t. 
R;;c:sr:E:n. After c:i.reful constder:i.tion of 
the comment..~ recei\·ed. and other fac­
tors invol\·cd; the Commission has 
adopled ~-he amendments set rorth belo1v. 

TI1e onl:.- difference from the amend­
ments published for comment ls the 
dates ror si.:bmi~ting :Vfate.rial Stat.us 
RePOrts. TI1e Com:nission has decided. to 
ret::iin the dnte~ of June 30 and Decem­
ber :n for' riling ll1ese repor~. r:ither 
tl1nn cll:rn::.:im!' t.he dates co M;:i.rch 31 and 
September 30. 

At t.he rrqttt'5t of per.;ons commen~in:; 
on Form AEC-741, the form h:ts been 
ch::im:ccl t.o accommodate the ri:portin; 
o( addlt!onal dat::i on transactions in­
\"Oi\ing pri\"atei;· owned material. Some 
chanc:es have ::ilso been m:i.de in the 
mstruction;; for completini; this for:n.. 
f'orm AEC-i'1::: has been ch:i.nged to 
require separate line entries for mate­
rial procured from and scid to the Com­
m.1s..~ton. TI1c instn:ictions for complct­
int? tlle form have been chani:;w in some 
rcspecL~. including a. pro'.'i.sion thar, 
!"orm AEC-i42 5h:i!l be si;med by· the 
liC'ensee H an indi~idual. by a. partner i! 
t.he licensee is a. p:i.rtne.."'Ship, or tw a.n 
officer I! the licensee 1s a. corporation. 

Pursu:i.~t t.o the .'\tcmic :E.r.ergy Ac: o! 
lD54, a.s amended. ::i.nd sections 55:! and 
;;;,3 o! title 5 of the United States Code, 
the !ollo\t"irut amem:iments to 10 CFR 
Parts 70 :md 150 are published a.s a 
••. -:>c"Jment subjc:t t;o codiftc::i.tton. to be· 
rtfi!cti\"C :rn days after public:i.tion in che 
:!"!:D!:l\A.L R:tCISTl:l\. 

36 FR l4S 
Pui:>lishen 1 ;;,;11 
Elf~tive 2/S/71 

h•t•s /or 1:.1niill<'.T u11d ,\/nrcrial.r /,1ce11scs 

~.ee Part 170 Sratemen" ;;if Cons1denwon. 

JG ;::t=, 127'.ll. 
Published 7.'7/71 
effeoe1ive 7'7.'71 

_lfif<'"t.•il111u•1•11.~ .. t 1nen .. bn,•11rs r 

::;,,!! -P~rt 50 Srnrements ol Cons1der;wan. 

~r; FOR 1Gc;D4 
1·'"ut.Jlistied 8.':?G/7 l 
Elf~ct1ve 917517 1 

36 r=R 17573 
?oJblished 912171 
Effective 9/2/71 

On Mn.7 28, lD71, the Atomic Enen;:; 
Commission published in tt.e FoERA:t. 
Rli:C:!ST:ZR (35 F .R. 9786) propose{! ame:id­
ment.s o! lt;s regulations In 10 CFE. P-.:i.n 
70, "Specia.l Nuclen.r :Material," whict. 
would provide !or Commission review. 
prtor to construction ot the site and de­
sign b;:i.ses !or plutoniwn processi.ng a.nd 
fuel f:i.bric~tion pl:i.nts for whlch a. license 
is sought.. · 

All interested pe1'3on.s were invited tc 
submit wntten cptnments a.nd sugges­
tions for consideration ·in connectio.r;i. 
With the propose{! amendments wtthit: 
G-O do.7s a.ttcr publl~tion ot the notfoe 
oc prop&ed rule ma.king ill the F?:DEUI. 

Ri:cn:sn:iot. Uoon c:onsider:it!on o! the 
comments rice!ved a.nd other !actors in­
volved, the Co~on l:la.s a.dopted t!le 
a.mend.men ts sec. out below. These a.melld· 
ments are ide.nt:ic:i.l to thooe published. for 
comment except !or mi.nor changes re­
flecting amendments to Pa."'t 'TO. which 
were publ.i.she{f 1n the Fl:DE:R.U. R:ecISn:a 
subsequent to May 2a. l9'il. 

The require:nent;s o! the amendments 
will app[y ea plants for the manufacture 
o! plutonium rc:i.ctor !ucl :i.nd plants for 
the coc.duct o! pl.ueonium !uel resea.r:h 
and development a.ctiVities. These plants 
typic::i.lly process kilogram quantities o! 
ptueoru.um. 

Under the amendment.., a.n :.ppllc:a.tion 
tor a. license to pos:ses<i a.nd use specia.l 
nuclear material in a plUtonium process­
in~ a.nd !uel !a.brication i:ilant must be, 
filed ae lea.st 6 months before the begtn­
ning o! plant construction. Suc:b. a.n ap­
plica.tion is reqUired t;o contrun. in adcil­
tion to other required in!orma.tion, & 

desc:rtption or the plantsite, a descrip­
tion and safety a.sses..-ment o! the desig:i 
bases o! the principal plant structures, 
systems and components. and a. descnp­
tion ot the quo.llty a.ssura.ncc progTam 
-.0 be applle{f to the design, fabrication, 
con.struction, testing and operation ot 
structures, systems a.nd component.s of 
the plant. Applicants for such licenses 
Should sel~t sites which a.re at reason­
able distances !rom densely popula~ 
a.rea.s. 

The purpose o! the Commission's Pt'e­
construct!on .review will· be to determine 
whether the applicant's design. bases for 
the prtncipa.1 structures, systems a.nd 
components, a.nd its qunlity a..ssurn.nce 
progrn.m provide ree.sono.ble assurance o! 
protection n.gn.lnst na.tura.l pllenomena 
and the consequences oC potentla.l acci­
dents. The Commission will o.pprove con­
'structlon o! tl1e principo.l struceurc:;, sys­
tems a.nd components o! o. plutonium 
fll'Ocessmg 11nd tuel !abric::i.tion pl:i.nt 
whe:i lt h:i..'l mo.de :i. fo.vorable saiety de­
termination. Failure to ob~ Co:nmi.s-

phenomena· as well n.:; lnpl:m: .lCCidcnt:.s. 
In the interim, che sitUlC: prmciplcs or 
10 CPR Pare 100. the General Dcsim 
r:ntert:i. !or nuc!c::i: po~·e~ r~::i.ctors i.:1 

10 CTR P:i.rt 50 n.nd ~he c~:teri:i. used by 
the Comrr,.;s;ion to evalu:i.te the n.dcquo.c:; 
of ch e ~s:;.g:i of J.r::':l.dio.ted. fuel rc';):-ocess­
L.,g pllintli mil be used :o the extent per­
tinent, The c::iteri.:J. sec forwh in o.p?endi."l: 
Bo! 10 CFP. Part 50. "Quo.lit;- As<iurance 
C:iU:ria. for Nucle:u- Powet";)lo.nts." mll 
be u.scd in determining the a.dequa.cy of 
the quality assur:ince pro,."Ta.mS. 

Existing licensed i;ilutoilium proce:isinrr 
anci fabrication planes wiU-:be exammed 
With the objective of improvm; to tile 
c:ttent pr:i.ctica.ble their ability tc wit:4-
stn.nd adverse n:i.tur:i.i phenomena. v.ith-' 
out loss o! c:i.pa.billty to pro~t. the public 
and their cni:mbllity !or co;iln8' With :.n­
pla.nt a.ccident.:l. 
· The Comm1.ssioo ha.o; !ou."ld t:h.a.t:. be­

cause o! the i.mporta."lce of the ;i.me::id­
mer..ts in r~rd to the. public hea.l:h a.nd 
safety, good cause e:tists for :na.l:ing t.'le 
amendments etrective mt:iout the cus­
tomar:;· 30-eay notice. Accord.ir.giy, pur­
suant to the Atomic :::r.er;rJ Act of 1954. 
a.s :i.mended. :i.nd section~ .S52 a.nd 533 or 
title 5 of the United St:o.tes Code, tr.e fol­
lo~ing ::i.mendmcnts to Title 10. Chnpter 
I. Code of Federal Rei:ruio.cions, P:i.rt 70, 
:i.re pub'lishcd as a dot:1lment suiJJcct to 
codification to be ef:'ective upo;:i. pubU­
ca.tion in the PT.Jn.u. R:i:c:rsm Clt-2-71). 

J7 FR 3985 
.Published 2/25172 
Effective J/26172 

S~ Pan 20 Statements of Cons1derJ111;~. 

37 FR 5745 
Puolished :;:21172 
Eifect1ve 3/21 !72 

PrnllihirirHr of Sire P,-,;:;:tar~rio11 L111t.i Rcl..Jrt.'ct 
A ctfritfr:s · 

See Part 50 Sracements of Considerat;on·. 

38 FR 1271 
Pubiishcd 1/11 /73 
E£1ecuve 111 1173 

.Hi.rce/la111·orts ·.·1n1rt1~i11rcnr::. 10 Clwrr1:r 

See Pon 30 Sw111m~n1s oi Consio11r~H1011. 

sion apprO\·o.t pnor- to be~.r.rung c{ con­
struction may be grounds for dcnia.l -M-a­
llcen.::e to possess o.nd use special nucLc:u:::- -­
matert:ll 1n a. plutonium processin.:- and 
!uel !abric::.tion plane. 

38 FR 2330 
Pvblishro 1 :2..in3 
El lective 1124173 The Commission is develonlng appro­

prlnte siting and i;enernl dcsi._"n criteria 
tcr. ~lutonium procesamg n.nd tabricatioa 
:pla.nts wl:licil- will mclude consideru.tton 
o! prctec:::1cn ~t. a.d.-ver:se natural 

1\f i.sccUancl'uS .1111t•ntJ111L"lf r 

See Part 2 Sta\ements or C.-.nsidt!r.:mon. 

--------------~---------·-
--------------------- -------- -------



ATIACHM°ENT B 

PLUTONIUM FUEL PROCESSING & FABRICATION PLANTS 

DOCKET NO. POSSESSION LICENSE 
LICENSE NO. NAME AND LOCATION LIMIT, Pu, kg STATUS 

70-364 Babcock & Wilcox 2000 Timely renewal 
SNM-414 Leechburg, Pa. 

70-1257 Exxon Nuclear 10 Rene\'1ed 7/18/74 
SNM-1227 R i ch 1 and , \ii a . 90 encapsu-

lated 
70-754 General Electric 150 Timely renewal 
SNM-960 Va 11 ecitos, Ca. 

70-1193 Kerr- McGee· 360 Timely renewal 
SNM-1174 Crescent, Ok. 

70-1143 Westinghouse Electric 120 Timely renewal 
SNM-1120 Cheswick, Pa. 

70-8 Battelle Memorial Institute 16 Timely renewal 
SNM-7 Columbus, Ohio· 

70-143 1 Nuclear Fuel Services 100 Timely renewal . 
SNM-124 Erwin, Tenn. 

70-25 Atomics International 4 Timely renewal 
SNM-21 Chatsworth, Ca. 
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For: 

From: 

Thru: 

Subject: 

Purpose: 

Category: 

Issue: 

Discussion: 

S ECY-77 -228 

COMMISSIONER ACTION 
The Commissioners 

Clifford V. Smith, Jr., Director 
Office of Nuclear Material Safety and S~~ards/ f Executive Director for Operations {..·~JI 
LETTER TO LICENSEES RE HOSTAGE EVENTS 

To obtain Commission approval for sending subject 
letter. 

This paper covers a minor policy question. 

Whether licensees and/or NRC can accede to adversary 
demands for special nuclear material. 

In the Commission briefing on safeguards contingency 
planning held on April 11, 1977, Chairman Rowden 
inquired as to the method that would be used to 
inform licensees of NRC policy with respect to 
hostage events.* 

We propose to send the letter (Enclosure 1) to the 
attached list of major fuel-cycle licensees 
(Enclosure 2). 

Hostage events at nuclear reactors could involve 
considerations other than demands for special 
nuclear material. A legal basis for NRC policy 
for these events is under development by ELD and 
will be reported to the Commission later. 

Recommendation: That the Commission approve the attached 1etter to 
appropriate fuel-cycle licensees. 

Contact: 
T. F. Carter, Jr., NMSS 
42-74191 

*See SECY-77-141A 
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Coordination: Content of the proposed letter has been coordinated 
__________ _\'/ith ~ROA_~_The_Offic?_o_f the Executive Leoa1 Director 

has no legal objectio~. The FBI has provided input. 
--· OGC •concurs. OPE recommends that the first sentence 
~f the last paragraph be changed to read " .•. holding 
hostages under circumstances involving the illegal 
transfer of SNM." The FBI has suggested this change 
not be made since it is somewhat narrower than the 

existing sentence.c____ _ .- . / / /J~ 0 ·~~ Cl~h, Jr., Direc 
Office of Nuclear Material Safety 

and Safeguards 

Enclosures: . 
1. Proposed letter to licensees 
2. List of major fuel-cycle licensees 

NOTE: Commissioners' comments should be provided directly 
to the Office of the Secretary by c.o.b.Tuesday, May 17. 1977 . 

Commission staff office comments, if any,should be submitted to the Commissioners 
NLT May 12, with an information copy to the Office of the Secretary. If the paper 
is of such a nature that it requires additional time for analytical review and 
comments, the Commissioners and the Secretariat shou1d be apprised of when 
comments may be expected. 

DISTRIBUTION 
Cammi ss ioners 
Commission Staff Offices 
Exec Dir for Operations 
Secretariat 

l -



Enclosure 1 

Proposed letter to fuel-cycle licensees: 

Gentlemen: 

Occasionally licensees query the Nuclear Regulatory Commission regarding 

the options that may be avai}able to them in response to illegal demands 

for special nuclear material based on kidnapping or the taking of hostages. 

Section 57 of the Atomic Energy Act of 1954, as amended, directly prohibits 

the delivery of special nuclear material to any other than a licensed per­

son or persons (or certain exempted persons). Under Section 222 of the 

Act, any violation of Section 57 is a felony. 

The criminal penalty in Section 222 would cover individuals employed by 

the Nuclear Regulatory Commission as well as by any other Government 

agency. Therefore, the Commission could not legally authorize the 

delivery of special nuclear material to an extortionist. 

At the Federal level the responsibility for negotiating with individuals 

or groups holding hostages lies with the Federal Bureau of Investigation 

(FBI), when the violation that has occurred is clearly within the FBI 

investigative jurisdiction. It is the policy of the Nuclear Regulatory 

Commission to cooperate in every way possible with the FBI in situations 

of this kind. 

Sincerely, 

Ralph G. Page~ Acting Director 
Division of Safeguards 



Enclosure 2 

FUEL-CYCLE LICENSEES TO RECEIVE "EXTORTION" LETTER 

Babcock & Wilcox/Lynchburg Research Center 
Lynchburg, Virginia 

Babcock & Wilcox/Naval Nuclear Fuel Division 
Lynchburg, Virginia 

Babcock & Wilcox/Nuclear Materials Division 
Apollo) Pennsylvania 

Exxon Nuclear Company, Inc. 
Richland, "Washington 

General Atomic Company 
San Diego, California 

General Electric Company/Vallecitos Nuclear Center 
Pleasanton, California 

Kerr-McGee Nuclear Corporation 
Oklahoma City, Oklahoma 

Nuclear Fuel Services, Inc. 
Erwin, Tennessee 

Rockwell International Corporation/Atomics International Division 
Canoga Park, California 

Texas Instruments, Inc. 
Attleboro, Massachusetts 

United Nuclear Corporation 
Uncasville, Connecticut 

United Nuclear Corporation/Recovery Operations 
Wood River Junction, Rhode Island 

Westinghouse Electric Corporation 
Cheswick, Pennsylvania 

Westinghouse Electric Corporation 
Columbia, South Carolina 

Ba.ttelle Columbus Laboratories 
Columbus, Ohio 



-· UNITED STATES 

. June 16, 1977 NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20666 

SECY-77-268A 

INFORMATION REPORT 

For: 

From: 

Thru: 

Subject: 

Puroose: 

Background: 

Discussion: 

Contact: 

The Commissioners 

Clifford V. Smith, Jr., Di rector 
Office of Nuclear Material Safety 

and Safeguards 0,, 
Executive Director for Operations l{~ 
PUBLIC RELEASE OF INVENTORY DISCREPANCY (MUF) DATA 

To infonn the Commission of changes in the inventory 
discrepancy (MUF) release program. 

' 
On June 10, 1977, R. Page and F. Crane of the Division 
of Safeguards, and L. Ong of the Office of Policy Evaluation 
met with J. Marcum, B. Huberman, and J. Tuckman of the 
National Security Council (NSC), J. Kearny of the Office 
of Management and Budget (OMB), and J. Schechter of the 
White House press office. The purpose of the meeting was 
to discuss NRC 1 s program for release of inventory discrepancy 
(MUF) data, with special emphasis on the differences between 
the NRC and ERDA release programs. L. Brenner and T. Isaacs 
of ERDA were also in attendance. The purpose of this paper 
is to infonn the Commission of the results of the meeting. 

C 1 assi fi ca ti on of Navy Inventory Di screoancy Data 

At the outset of the meeting, the ERDA representatives stated 
that Admiral Rickover is forHarding a letter to ERDA concern-
ing the release of data from those licensed nuclear processing 
faci1 ities supporting the Navy Propu1 sion Program. They under­
stand that the letter will ask that all inventory discrepancy 
figures for these facilities remain classified as Confidential 
Restricted Data and that they not be released. Should ERDA 
agree, ERDA management will rescind their commitment stated in a 
letter to NRC on March 21, 1977, to declassify these data at the 
same time that ERDA releases their data to the public. Continued 
classification of data .fur these-1 icensed facilities wil 1 have a 

Fred Crane, SG/NMSS 
427-4010 
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major impact on NRC's release program. It will prevent release 
of high enriched uranium (HEU) inventory discrepancies for six 
facilities: B&W, Apollo; B&W, Leechburg; B&W, Lynchburg; 
UNC, Montville; UNC, Wood River Junction; and NFS, Erwin. 
The inventory discrepancies for these six facilities com-
prise 7 03 of the to ta 1 industry figure for HEU i sot ope, and 
75% for HEU element. Plutonium figures are not affected. 

Changes in Release Format 

The representatives of the NSC, the OMB, and the Press 
Secretary expressed serious concern that any differences 
exist in the ERDA and NRC rel ease formats. They feel that 
the public interest demands that the releases be as similar 
as possible. The NRC noted that there are basic differences 
in the definitions used by NRC and ERDA. The ERDA represen­
tatives did not agree. The NRC and ERDA staffs agreed to 
strive to reach a compatible definition for MUF and use the 
same tenn. 

As a result of the discussions, the NSC has requested that the 
following steps be taken: 

1. That the term "inventory difference" instead of "inventory 
di screpancy 11 be used by both NRC and ERDA. 

2. That ERDA release isotope instead of element data for HEU. 

3. That the NRC drop the plan to release both element and 
isotope data for HEU, and release only isotope figures. 

4. That the NRC release yearly inventory difference data. 

The attendees from NRC and ERDA agreed to meet these requests 
if at all possible. The NRC representatives pointed out that 
using a yearly fonnat could delay rel ease until the end of 
August. The staff had informed the licensees in April that we 
intended to release cumulative figures and that they had an 
opportunity to make a proprietary claim on these figures. 
Five have done so. NRC should follow the same procedure for 
the yearly figures; an action that can take as long as two 
months. The NSC representatives said that the delay was 
acceptable, in the interest of achieving compatible ERDA and 
NRC formats. 
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The staff has begun the process of infonning the licensees 
and will work in close coordination with ERDA in the coming 
weeks to develop a fonnat that is compatible and that serves 
the best interests of both agencies and the public. 

Coordination: The Office of the Executive Legal Director has no legal 
objections. 

DISTRIBUTION: 
Commissioners 
Commission Staff Offices 
Exec. Dir. for Opers. 
Secretariat 

Clif V. Smith, Jr., Directo 
Office of Nuclear Material Safety 

and Safeguards 



July 7, 1977 

For: 

From: 

Thru: 

Subject: 

Purpose: 

Background: 

Discussion: 

Contact: 

.. _/ 
UNITED ST ATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, O. C. 20555 

INFORMATION REPORT 

The Conmissioners 

Clifford V. Smith, Jr., Director 
Office of Nuclear Material Safety and 

Safeguards 

SECY-77-2688 

Executive Director for Operation~ 
STATUS OF NRC 1 S PROGRAM FOR RELEASE OF INVENTORY 
DIFFERENCE (MUF) DATA TO THE PUBLIC 

To inform the Commission of the status of the inventory 
difference release program. 

On June 3, 1977, the staff briefed the Commission on the 
status of the NRC 1 s program for the release of inventory 
difference (MUF) data to the public (SECY 77-268). 
During that briefing, the Commission raised several issues 
regarding the program. These issues were detailed in 
Mr. Chilk's memorandum to L. V. Gossick on June 14, 1977. 
It is the purpose of this paper to inform the Commission 
on the status of those issues and the program in general. 

Mr. Chilk's memorandum addressed seven specific issues. 
The first two dealt with the Commission's desire that 
the staff brief the National Security Council on the NRC 
release program. That was done on June 10, 1977, and 
the staff reported the results to the Commissioners in 
SECY 77-268A. Of the five remaining issues raised by the 
Commission, three require action of this office. The 
first deals with modification in the release package to 
expand on (1) upgrading of safeguards, past and future, 
(2) the concept that even small MUFs may require investi­
gation and (3) the reasons that some figures include 
inventory differences from years prior to 1968. 

The safeguards upgrades discussion in the report addresess 
physical security and material control and the signifi­
cant strides made and planned in these areas. It also 
describes how material accounting has evolved from an 
accounting tool in the 1960's into an important component 
of the safeguards program. However, the direction of 

Fredrick Crane, SG/NMSS 
427-4010 
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future upgrades in the material accounting area is still 
in the fonnativ e stage. As a result, the package contains 
no specific discussions regarding future upgrades in this 
area. 

The staff recognizes the importance of describing inventory 
differences in a straightforward way. The fact that small 
inventory differences are not sufficient proof of adequate 
safeguards, i.e., no theft or diversion, is specifically 
stated in the version of the release package now under 
dev el opment. 

Some of the inventory difference figures span periods 
beginning prior to 1968. This occurs because the figures 
are based on inspection reports and, in some cases, the 
initial inspection periods began well before January, 1968. 
Furthennore, because of the changes requested by the National 
Security Council (NSC), the data are now in a fiscal year 
format. The ending date of each inventory period was used 
to detennine under which fiscal year each inventory differ­
ence appears. As a result, even though al 1 of the inventory 
differences in the earlier dra~ will also be incorporated in 
the final version, the earliest date listed in the report 
will be January, 1968. 

Another issue raised by the Commission concerns British 
plans for release of inventory difference data. The 
British have assured ERDA that they will infonn them before 
their release occurs. Their ongoing investigation of the 
Windscale facility is now under way. If there is a request 
for inventory difference data during the investigation, the 
British Government will probably release the figures to the 
public. If that happens, their release could take place 
before NRC' s. 

Finally, the Commision directed that the NMSS staff resolve 
the differences between NRC and ERDA presentation of the 
inventory differences. In order to satisfy the NSC's 
desire that ERDA and NRC formats be as similar as possible, 
the NRC has made several changes to the release package as 
it was presented in SECY 77-268. These changes are: 

1. NRC is changing t.o ~RDA's "Inventory Di fference 11 

tenn. 

2. NRC is changing to ERDA 1 s fonnat giv mg inventory 
difference data cumulated by fi seal year. 
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3. NRC is following ERDA's plan of including only 
FY 76 data in the body of the report, and earlier 
years in an appendix. 

4. NRC is following ERDA's plan to provide des­
criptions of facility operations. 

5. NRC is following ERDA's plan to provide explan­
ations for all of the FY 76 data. 

With these changes on NRC's part, there remains only one 
substantial difference in the presentation of the data; 
it concerns the inclusion of cumulative figures. The staff 
is convinced of the importance of including cumulative 
inventory difference data for the entire period of a facil­
ity's operations, in addition to separate cumulative figures 
for each fi seal year. The fi seal year format developed by 
ERDA is designed to make it difficult and time consuming 
to compute such totals. 

ERDA feels that cumul at iv e figures can appear to be too 
large and that the yearly figures should not be added. The 
NRC staff has pointed out to ERDA that total cumulative 
figures, 1 ike yearly cumulative figures, are val id numbers 
having analytial significance to one reviewing material 
accounting procedures and data. Furthermore, our recent 
experience with Congress, the press, and the public shows 
that the greatest interest is not in the industry situation 
in any particular fiscal year, but in the historical cumula­
tive inventory difference situation at speci fie facilities. 
The press and Congress have shown special interest in such 
figures. The staff believes that Congressman Dingell' s 
staff will want a report that includes the cumulative 
figures. Such figures are the only means for his staff to 
correlate the numbers in the public report with the figures 
he received from the Chainnan in April of this year. The 
fiscal year figures, which have recently become the basis 
of the public report, are not the figures Dingell received. 

Therefore, to make our report as open, responsive, and 
clear as possible, and to lessen the chance that forcing 
each reader to add the figures may cause errors and mis­
interpretations, the staff intends to include, as an 
appendix, cumulative inventory difference figures for 
the regulatory l i fe of each fac i1 i ty. 

Because of the NSC's desire that ERDA and NRC use the 
same format, the staff has urged ERDA to include similar 
cumulative figures in their report. 
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Coordination: 

DISTRIBUTION: 
Commissioners 

The staff expects to have a new draft of the release 
package ready within ten days. The release date is still 
contingent upon completion of the proprietary procedures 
described in SECY 77-268 and SECY 77-268A. The staff will 
be prepared to release the report sometime between July 22, 
and August 19. 

The classification issue (SECY 77-268A) for facilities 
involving the U. S. Navy Propulsion Program has been 
resolved. ERDA wi 11 declassify inventory differences for 
these faci 1 iti es when they rel ease the ERDA report. 

The Offices of Inspection and Enforcement and Public 
Affairs have concurred in this action. However, in light 
of recent events, the Office of Public Affairs feels that 
a release date between July 22 and August 19 is not realis­
tic, and release may be necessitated sooner. The Office 
of the Executive Legal Director has no legal objections • 

• Smith, Jr., Director 
Safe 

Commission Staff Offices 
Exec. Dir. for Operations 
Secretariat 



June 2, 1977 SECY-77-282 

COMMISSIONER ACTION 
For: The Commissioners 

From: Clifford V. Smith, Jr., Director 
Office of Nuclear Material Safety and Safeguards 

Thru: Executive Director for Operation~ 
Subject: SHIPMENT OF PLUTONIUM BY AIR SINCE JANUARY 1, 1976 

Purpose: Approval of a letter to Congressman Melvin Price. 

Discussion: On May 13, 1977, Congressman F. H. Stark, Jr., of 
California, expressed concern to Congressman Price about 
shipment of plutonium by air, particularly into the air­
port at Livermore, California, in his district. On 

Contact: 

May 17, 1977, Congressman Price relayed the letter to the 
NRC (Enclosure 2), requesting comments on those portions 
involving the NRC. The identified remarks pertaining to 
the NRC are the allegations that shipments of plutonium 
have been illegally made by air by NRC licensees, the 
statement that an NRC-corrrnissioned study, which could not 
be identified, showed that a plutonium release in a metro­
politan area could necessitate the evacuation of the entire 
city and result in thousands of deaths, and the statement 
that a plutonium container capable of withstanding the 
impact of a high-speed aircraft accident is not now 
available. 

The proposed response (Enclosure 1) states that the NRC has 
prohibited air shipments of plutonium since August 15, 1975, 
as have the Agreement States, that the NRC is aware of one 
inadvertent air shipment made by one of its licensees, that 
the most recent NRC study (NUREG-0034) concludes that the 
health effects of a plutonium release in a high density 
urban area are much less severe than indicated in the letter, 
and that a program to certify a plutonium package for air 
shipment is in progress. 

C. V. Hodge, NMSS 
427-4122 
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Coordination: The Office of the Executive Legal Director and the 
Office of Inspection and Enforcement concur with this 
response. OCA al so concurs. 

Enclosures: 
1. Proposed Response 

-~) . ~r _A·",, _&,- ,~ / :z-~< . -- / / 
7 

• Smith, Jr., Director 
Office f Nuclear Material Safe 

and Safeguards 

2. Ltr w/encl. fm Congressman Price 

NOTE: Commissioners' comments should be provided directly to the 
Office of the Secretary by c.o.b. Tuesday, Junel4, 1977 

Commission staff office comments, j_f._~, should be submitted to the 
Commissioners NLT June 10, with an information copy to the Office of 
the Secretary. If the paper is of such a nature that it requires 
additional time for analytical review and comment, the Commissioners 
and the Secretariat should be apprised of when comments may be expected. 

DISTRIBUTION: 
Commissioners 
Commission Staff Offices 
Exec. Dir. for Opers. 
Secretariat 



The Honorable Melvin Price, Chairman 
Committee on Armed Services 
United States House of Representatives 
Washington, D. C. 20515 

Dear Mr. Chairman: 

Thank you for your letter of May 17, 1977, requesting our comments on a 

letter from Congressman F. H. Stark, Jr. to you, dated May 13, 1977, 

which discusses air shipments of plutonium. As you know, on August 9, 

1975, Public Law 94-79 was enacted, requiring that: 

"The Nuclear Regulatory Commission shall not license any 

shipments by air transport of plutonium in any fonn, whether 

exports, imports or domestic shipments; provided, however, 

that any plutonium in any fonn contained in a medical device 

designed for individual human application is not subject to 

this restriction. This restriction shall be in force until 

the Nuclear Regulatory Commission has certified to the Joint 

Committee on Atomic Energy of the Congress that a safe container 

has been developed and tested which will not rupture under crash 

and blast-testing equivalent to the crash and explosion of a 

high-flying aircraft." 

Enclosure 1 
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On August 15, 1975, the NRC imposed on its licensees a cease and desist 

order prohibiting air shipments of plutonium in accordance with the law. 

The Agreement States, who license small quantities of plutonium, took 

similar action to prohibit air shipment of plutonium by their licensees. 

Congressman Stark's letter mentions that since January l, 1976, more 

than 88 shipments of plutonium have been made by air. We are aware of only one 

air shipment of plutonium (which was inadvertent) made in violation of NRC's 

cease and desist order implementing this law. It consisted of a sealed plutonium 

neutron source. The NRC continues to inspect its licensees and enforce its 

rules and regulations. We understand that Congressman Stark has con-

tacted the Energy Research and Development Administration in connection 

with any shipments they may have made. 

Prior to the enactment of PL 94-79, the NRC announced on June 2, 1975, 

its intention to review its regulations on transportation of radio­

active materials, including packaging, and initiated an environmental 

impact statement on transportation of radioactive materials by air and 

other modes. A draft (NUREG-0034) of that statement was released in 

March 1976 (Enclosure 1). Public comments on that draft statement and 

other pertinent infonnation have been incorporated into the prepara-

tion of the final version of the statement, which should be released in 

the near future. The health effects of a plutonium release from a severe 

aircraft crash in a high density population environment are described in 

this statement. The current NRC understanding of these effects is that 

they are much less severe than as described in Congressman Stark's letter. 
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Since the NRC has not yet certified any plutonium containers pursuant 

to the foregoing statute, it is foreclosed from pennitting shipment of 

plutonium by air at the present time, other than in a medical device designed 

for individual human application. The NRC has, however, initiated a program 

to develop qualification and acceptance criteria for a certifiable air 

shipment package and a program to develop and test such a package. The quali­

fication criteria, the package design, the test results, and the supporting 

documentation are to be reviewed by the Advisory Committee on Reactor Safeguards 

(ACRS) and the National Academy of Sciences (NAS) prior to NRC's certifying 

the design to the Joint Committee on Atomic Energy. In the Fall of 1976, 

the ACRS endorsed the criteria developed by the NRC staff as being properly 

responsive to Public Law 94•79. The NAS is currently reviewing the quali-

fication criteria. The certification program is scheduled to be completed 

in the Fall of 1977. 

If I can be of additional assistance, please let me know. 

Enclosure: 
NUREG~0034 

Sincerely, 

Marcus A. Rowden 
Chairman 
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NINETY-FIFTH CONGRESS 

MEL.VIN PRICE, CHAIRMAN 

May 17, l 977 

The Honorable Marcus A. Rowden 
Chairman 
Nuclear Regulatory Commission 
1717 H Street, N.W. 
Washington, D.C. 20555 

Dear Mr. Chairman: 

.JOHN J. P'ORO, ll'l'AP'P' DIRECTOR 

The attached letter from Congressman Stark expresses 
concern over alleged shipments of plutonium involving the 
Livermore (California) Municipal Airport. I would appre­
ciate your comments on those aspects of his letter which 
involve your agency. 

MP:ssj 
Attachment 

Enclosure 2 



CONGRESS OF THE UNITED STATES 
HOUSE OF REPRESENTATIVES 

WASHINGTON, D.C. 20515 

May 13, 1977 

The Honorable Melvin Price 
Chairman, House Armed Services Corrunittee 
2120 RHOB 
Washington, D.C. 20515 

Dear Mr. Chairman: 

It has recently come to my attention that the packaging used 
in the air transportation of plutonium is not capable of 
withstanding an air crash. I am especially concerned about 
this problem due to the recent disclosure that this most 
toxic material is being flown in and out of the Livermore 
Municipal Airport, located in the district I represent, by 
a private firm which has experienced at least 4 crashes since 
197 0. 

The current standards and regulations set by DOT, NRC, and 
ERDA in regard to the air transportation of plutonium are 
grossly inadequate. Currently these agencies only require 
that containers carrying plutonium withstand such tests as 
a 30 foot drop onto a steel plate with a terminal velocity 
of 45 feet per second; a 40 inch drop onto a steel spike; a 
30 minute exposure' to' 1475 fahrenheit heat; and inunersion in 
3 feet of water. As an example of these agencies' lack of 
concern for public health and safety in approving these 
standards, the terminal velocity of a crashing aircraft would 
be at least 160 miles per hour or 235 feet per second, not the 
45 feet per second used in the test. In other words, packaging 
need only withstand an impact one-fifth as severe as the one 
which would occur in an actual crash. 

I now know that there have been more than 88 air shipments of 
plutonium since January 1, 1976. 10 percent of these have been 
on commercial passenger flights. What would happen if there 
was an accident involving leakage of plutonium? The Union of 
Concerned Scientists state that as little as one-millionth 
of a gram if inhaled could cause cancer in humans. Indeed, 
according to a NRC-cornmissioned study, if plutonium was leaked 
in a metropolitan area it could necessitate the evacuation of 
the entire city and result in thousands of deaths. 

At this time we do not have a plutonium container capable of 
withstanding the impact of a high-speed aircraft accident. 

THIS STATIONERY PRINTED ON PAPER MADE WITH RECYCLED FIBERS 



Federal agencies have been insensitive to the public health 
and safety implications, if not actually negligent, in permit­
ting the air transportation of plutonium under such weak safe­
guards. For this reason, I am requesting that your committee 
conduct a comprehensive study as to whether the current safe­
guards are adequate. Until this is done, it is my belief that 
there should be a moratorium placed on all air shipment of 
plutonium. 

FHS/nas 

Siffe 
Fortney H. Stark, Jr. 
Member of Congress 



June 6, 1977 SECY-77-285 

COMMISSIONER ACTION 

For: 

From: 

Thru: 

Subject: 

Purpose: 

Discussion: 

Contact: 

The Conmissioners 

Edson G. Case, Acting Director 
Office of Nuclear Reactor Regulation 

Executive Director for Operations~~ 
HEALTH EFFECTS OF THE COAL AND NUCLEAR FUEL 
CYCLES 

To respond to Commission request 

This paper is in response to the Commission's request 
of April 27, 1977 pertaining to the Staff presentation 
of the comparative health effects attributable to the 
coal and nuclear fuel cycle alternatives at the April 25, 
1977 Commission briefing. Specifically, the Conmission 
requested (1) an action plan for generic rulemaking to 
remove this matter from plant-by-plant consideration and 
(2) expanded distribution and formal requests for comments 
on the staff assessment of the comparative health effects. 

As discussed in the enclosure, there is much greater 
uncertainty associated with generic health effects evalua­
tions for the coal fuel cycle than for the nuclear fuel 
cycle. This is due to the relatively sparce and equivocal 
data regarding cause-effect relationships for most of the 
principal pollutants in the coal fuel cycle, and the 
effect of recent Federal laws on future performance of 
coal-fired power plants, mine safety, and coal waste bank 
stabilization. Accordingly, it will be some years before 
this uncertainty will be reduced sufficiently to be com­
parable to that associated with the nuclear fuel cycle. 
Nevertheless, recent activity at Brookhaven and Argonne 

Harold Denton, NRR 
2-7207 
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National Laboratories, the Electric Power Research Insti­
tute and several universities promises some forthcoming 
improvements in such health effects assessments largely 
through development of better predictive models which 
will permit more realistic evaluations of interactions 
between the various pollutants, meteorology, demography, 
epidemiology, and geochemistry. 

Indeed, a comprehensive assessment of the coal and 
nuclear fuel cycles, and other alternatives is currently 
being prepared by the National Research Council Com­
mittee on Nuclear and Alternative Energy Systems and is 
now expected in August 1977, having slipped from its 
June 1977 target date. The NRC itself is contemplating 
a contract with Argonne National Laboratory for the 
qevelopment over several years of better models to esti­
mate risks of mortality, disease, and consequent life­
shortening. The first phase of this study is scheduled 
for completion in October 1977, with additional modules 
due in FY 78 and 79. The Staff recommends the following 
schedule and procedure for dealing with this matter: 

1. Revise present assessment set forth in Supplemental 
Testimony Regarding Health Effects Attributable 
to Coal and Nuclear Fuel Cycle Alternatives (Enclosure 
1) to reflect areas of interest raised in proceedings 
at which the testimony has been presented and 
redesignate the document as a draft NUREG (July 1977). 

2. Distribute the draft NUREG with a formal request for 
colTlllents under the signature of the Director, NRR to 
the Council on Environmental Quality, Environmental 
Protection Agency, Energy Research & Development 
Administration, National Academy of Sciences, HEW 
(Public Health Service), National Institutes of 
Health, Federal Energy Administration, Dept. of 
Interior (Bureau of Mines), Federal Power Commission, 
Dept. of Labor, Electric Power Research Institute, 
Edison Electric Institute, National Coal Association, 
United Mine Workers, Sierra Club, Natural Resources 
Defense Council, Public Interest Research Group, 
Friends of the Earth, Environmental Defense Fund, 
and others as appropriate. (August 1977) 
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3. Review the report of the National Research 
Council Cofllllittee on Nuclear and Alternative 
Energy Systems (September 1977).-

4. Evaluate colllYlents received on draft NUREG and 
report of National Research Council and pre­
pare final NUREG (October 1977). 

5. Determine advisability of proceeding with rule­
making and inform the Commission (November 1977). 

In the event a rulemaking proceeding is found to 
be desirable an additional period of about six to 
eight months is believed to be necessary following 
a favorable determination (November 1977). This 
period would permit development of a proposed rule 
and publication of a notice of rulemaking in the 
Federal ReTister in December 1977 and the conduct 
of a legis ative-type rulemaking proceeding. On 
this basis a final rule could be in place in about 
May-July 1978. 

Coordination: This paper was concurred in by the Office of Nuclear 
Material Safety and Safeguards. The Office of the 
Executive Legal Di.~r 7ttoor has no legal objection. 

~ Jf} 

Enclosure: 

. {d.son G. Case, ~ctor 
(Office of Nuclear Reactor Regulation 

Supplemental Testimony Regarding 
Health Effects Attributable to Coal 
and Nuclear Fuel Cycle Alternatives, 
by Dr. R. L. Gotchy 

Comnissioners' conunents should be provided directly to the Office of the 
Secretary by close of business Friday. Jyne 17. 1977 
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Commission staff office comments, if ~, should be submitted to the 
Conmissioners NLT June 14, with an-i-nformation copy to the Office of 
the Secretary. If the paper is of such a nature that it requires 
additional time for analytical review and comment, the Conunissioners 
and the Secretariat should be apprised of when comments may be expected. 

DISTRIBUTION: 
Conm1ssioners 
Commission Staff Offices 
Exec. Dir. for Opers. 
Secretariat 



SUPPLEMENTAL TESTIMONY 
REGARDING HEALTH EFFECTS ATTRIBUTABLE 

TO COAL AND NUCLEAR FUEL CYCLE ALTERNATIVE~ 

DR. R. L. GOTCHY 

In addition to the environmental costs attributable to coal and nuclear 
fuels discussed in the Final Environmental Statement, the differinq 
health effects from using coal and nuclear fuels have been considered in 
the environmental assessment of each alternative. In makinq these assess­
ments the entire fuel cycle rather than just the power-generation phase 
was considered in · order to compare the total impacts of each cycle. For 
coal, the cycle consists of mining, processing, fuel transportation, power 
generation, and waste disposal. The nuclear fuel cycle includes mininq, 
milling, uranium enrichment, fuel preparation, fuel transportation, power 
generation, irradiated fuel transportation and reprocessing, and waste 
disposal. 

In preparing this assessment it has been recognized that there are larqe 
uncertainties due to the lack of an adequate data bas~ in certain areas 
of each fuel cycle illternative. The overall uncertainty in the nuclear 
fuel cycle is probably a.bout an order of maqnitude, while there is about 
a two order of magnitude uncerta7nty in the assessment of the coal fuel 
cycle. The much greater uncertainty associated with the coal fuel cycle 
results from the relatively sparse and equivocal data reqardino cause­
effect relationships for most of the principal pollutants in the coal 
fuel cycle, and the effect of Federal laws on future performance of coal 
fired power plants, mine safety, and culrn bank stabilization. 

Health effects, as it is used here, is intended to ~ean excess* mortC1lity, 
morbidity {disease and illness) and injury amonq occupational workers 
and the general public. The most recent and detailed assessments of 
health effects of the coal fuel cycle have been prepared by the Brookhaven 
(Refs. l ,2,3,4) and Argonne {Refs. 5,6) National Laboratories. The Most 
complete and recent assessment of the radioloqical health effects of the 
uranium fuel cycle for normal operations was prepared for the "Final Generic 
Environmental Statement on the Use of Recycle Plutonium in Mixed Oxide 
Fuel in Light Water Cooled Reactors (GESMO I) (Ref. 7). 11 

However, in accordance with 10 CFR Part 51.20(e), the current impact of 
the uranium fuel cycle (excluding reactors and mines} is defined by the 
March 14, 1977 revision of Table S-3, 10 CFR Part 51.** Usinci the Table 
S-3 effluents and the models developed for GESMO I, it was possible to 

* "Excess" is used here to mean effects occuring at a hi9her than normal 
rate. In the case of death it is used synonymously with prefTlature 
mortality. 

**Consistent with the Colllllission's announced intention to reexamine the 
rule from time to time to accomodate new information, (39 F.R. 14188, 
April 22, 1974, and 42 F.R. 13803, March 14, 1977), staff studies are 
underway to determine what areas, in addition to waste management and 
reprocessing, may require updating in Table S-3 (Notice of Proposed 
Rulemaking, Docket No. RM 50-3, Environmental Effects of the Uranium 
Fuel Cycle, 41 F.R. 45849, October 13, 1976). 
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estimate the impact of the uranium fuel cycle on the general public for 
routine operations. These values are shown in Tables l and 2, and some 
critical assumptions related to estimates are shown in Appendix A. 

Since Table S-3 excludes radon releases from uranium mines, the health 
effects of such releases on the general public are not included in Tables 
1 and 2. The effects of such releases would result in some small increases 
in the total risks of mortality and morbidity as discussed below under 
"Other Considerations." 

In addition, Table S-3 does not generically address releases for light 
water cooled power reactors. The estimated total body population dose 
co1J111itments for both occupational workers and the general public were 
taken from GESMO I (U recycle only option). In addition, the occupational 
dose conmitments to workers in uranium mines, mills, uranium hexaflouride 
plants, uranium fuel plants and uranium enrichment plants were taken from 
GESMO I, since they are not considered in Table S-3. However, these dose 
conmitments are comparable to those which would result from the radiological 
releases in NUREG-0216, which provides background support for Table S-3. 

The dose co111T1itments to the public and occupational workers in the March 
1977 Table S-3 were used for estimating health effects from the repro­
cessing and waste management aspects of the uranium fuel cycle. The 
rhk estimators used to estimate hea 1th effects from radiation dose conmit­
ments were taken from GESMO I and WASH-1400 (Ref. 8). 

The impact of accidents in fuel cycle facilities (Ref. 9) and reactors 
(Ref. 8) generally does not markedly increase the impact of normal operations 
for the uranium fuel cycle, but has been included in this assessment for 
completeness. No comparable analysis of health effects resulting from 
accidents in coal-fired plants is available at this time. 

Estimates of death, disease and injury from non-radiological causes for the 
uranium fuel cycle are from the Brookhaven (Refs. 1, 2, 3) evaluations, 
with the exception of transportation accident related deaths and injuries, 
which were taken from Table S-4, 10 CFR Part 51. The results of these 
assessments are shown in Tables 1 and 2. It should be noted that there are 
two lines under the nuclear fuel cycle: the first assumes all of the 
electricity used within the uranium fuel cycle is generated by nuclear power 
(i.e., all nuclear economy); the second line assumes, as shown in Table S-3, 
(10 CFR Part 51), that 100% of the electricity used within the nuclear fuel 
cycle comes from coal power. This is equivalent to a 45 MWe coal-fired 
plant, or 4.5% of the power produced. 
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The Uranium Fuel Cycle 

Currently the NRC estimates that the excess deaths per 0.8 9iqawatt-year 
electric (G~Jy(e)) will be about 0.48 for an all nuclear econo111y. This is 
probably somewhat high due to the conservatism* required in evaluations 
of generic plants and sites. However, it is not greatly different from 
estimates by others such as Comar and Sagan (Ref. 10) (O.ll to 1.0), Hamilton 
(Ref. 1) (0.7 to 1.6), and Rose et al (Ref. 11) (0.50). The uncertainty 
in the estimate is about an order of magnitude.** If, as shown in Table 
S-3, 100% of the electrical power used by the uranium fuel cycle comes 
from coal-fired power pl ants, the ~IRC would estimate there would be about 
1.1 to 5.4 excess deaths per 0.8 GWy(e). Of this total, about 0.62 to 
4.9 excess deaths per 0.8 GWy(e) would be attributable to coal power. 
The uncertainty in the estimate is about one to two orders of magnitude. 

The total number of injuries and diseases which might occur among workers 
and the entire U.S. population as a result of normal o~erations and acci­
dents in the uranium fuel cycle was estimated to be about 14 per 0.8 GWy(e) 
for an all nuclear economy. Injuries among uranium miners from accidents 
such as falls, cave-ins and explosions account for 10 of the 14 cases 
(see Table 2). If 100% of the electrical power used by the uranium fuel 
cycle comes from coal-fired power plants, the NRC would estimate there 
would be about 17-24 injuries and diseases per 0.8 GWy(e). Of this total, 
about 3 to 10 excess effects per 0.8 G~ly(e) would be attributable to coal 
power (See Table 2a). The uncertainty in the estimate is also about one 
to two orders of magnitude. 

Although anticipated somatic*** effects associated with normal releases 
of radioactive effluents from the nuclear fuel cycle are limited to potential 
cancers and leukemias, for the ~igher doses associated with serious nuclear 
accidents there is some small risk of various non-fatal somatic effects 
(see footnote c, Table 2). At this time only light water cooled power 
reactors (Ref. 8) have been thoroughly evaluated. However, it should 
be noted that power reactors probably account for most of the potential 
health effects associated with nuclear accidents in the uraniu~ fuel cycle. 

* Conservative is used here to mean that assumptions reqarding at~ospheric 
dispersion, deposition of particulates, bioaccumulation, and so forth 
generally result in estimates of impact that are typically "upper bound" 
estimates, and in most cases, the estimates would be lower for real 
plants. 

** "Order of magnitude" uncertainty means the estimate could be as much 
as ten times higher or ten times lower. 

***Health effects of a non-reproductive nature (i.e.; non-~enetic}. 
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This results from the fact that they represent 80 percent of all the fuel 
cycle facilities expected to be operatin9 for the balance of this century 
(Ref. 7) and the majority of occupationally exposed individuals. In addition, 
although the probability of serious accidents is extremely small, if one 
were to occur, the health effects would be larger than for any other type 
of fuel cycle facility. Serious nuclear accidents in power reactors might 
also contribute about 0.04 excess deaths per 0.8GWy(e), while transportation 
related accidents are estimated to contribute about 0.01 excess deaths per 
0.8 GWY(e) (see Table 1, footnote c). 

Early and latent non-fatal somatic effects which might be expected after 
high radiation dose effects include a variety of effects (see footnote 
c, Table 2). It is possible that non-fatal somatic effects could be an 
order of magnitude greater than excess deaths resulting from accidents 
(Ref. 8), thus, the total number per 0.8 GWy(e) would be about 0.4. This 
accounts for about one-third of the morbidity shown for the general public 
and an all nuclear economy in Table 2. The number of non-fatal thyroid 
cancers (5-lOt mortality rate) and benign thyroid nodules would be about 
0.6 per 0.8 GWy(e) from routine releases to the public and occupational 
exposures (primarily external irradiation), while other non-fatal cancers 
would be 1 ess than or equa 1 in number to fatal cancers (about O. 2 per 
0.8 GWy(e)) (see footnote c, Table 2 and footnotes** and***, Table 2a). 

It is believed (Refs. 6,12) that genetically related diseases* and abnor­
malities in the descendants of workers and the general public from both 
normal operations and accidents would be perhaps twice the number of excess 
deaths due to cancer from total body irradiation; this could add another 
0.3 health effects per 0.8 GWy(e) among workers and 0.2 health effects per 
0.8 GWy(e) among the 9eneral public (see footnote c, Table 2). 

In assessing the impact of coal power used in the uranium fuel cycle, Table 
S-3 was the basis for the assumption that 100% of the electricity used 
in the uranium fuel cycle, primarily for uranium enrichment and reactor 
operation, came from coal fired plants. Addinq 4.5% of the health effects 
from the coal fuel cycle per 0.8GWy(e) significantly increases the health 
effects for the ~ranium fuel cycle per 0.8 GWy(e), as shown on the second 
lines of Tables 1 and 2. 

* Includes diseases such as cystic fibrosis, hemophelia, certain anemias, 
and congenital abnormalities such as mental retardation, short~limbed 
dwarfism and extra digits. (See footnote c, Table 2) 
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The Coal Fuel Cycle 

Current estimates of mortality and morbidity resulting from the coal 
fuel cycle are quite uncertain; this is the principal reason for the 
wide range of values reported in the literature. These uncertainties, 
as discussed in more detail below, result from the limited number of 
epidemiological studies and differences in interpretation of the results 
of such studies. There is additional uncertainty regarding the effects 
of new Federal laws on coal cycle facilities in the next decade. Current 
estimates of excess deaths for the entire coal cycle range from 15 to 
120 per 0.8 GWy(e), while disease and injury estimates range from 57 
to 210 per 0.8 GWy(e). 

In the case of occupational effects, there is considerable uncertainty 
because of anticipated reductions in health effects resulting from the 
implementation of the Federal Coal Mine Health and Safety Act of 1969 
(PL 91-173) •. The provisions of this act should result in significant 
improvement of the underground work environment, particularly regarding 
coal dust. Coal dust is both a cause of underground explosions and fires, 
and a cause of coal workers pneumoconiosis (CWP), conwnonly called black 
lung disease, and subsequent progressive massive fibrosis (PMF) (Refs.l ,5). 
In addition, more coal in the years ahead is expected to be produced by 
strip mining which results in lower mortality rates (Ref. 1). As a result, 
the frequencies of both types of events is anticipated to decline in the 
years ahead, on a per GWy(e) basis. On the other hand, statistics show 
new coal miners experience higher mortality and injury rates than experi­
enced miners (Ref. 5). As a result of expected increjises in coal production, 
an influx of inexperienced miners will tend to increase the mortality and 
injury rates for miners as a group. 

In the case of the general public*, there is also considerable uncertainty 
in the estimation of health effects. For example, although there are 
estimates of health effects related to burnino culm banks (waste banks 
from coal screening), recent efforts by mine operators have greatly reduced 
such fires, and future processing activities are expected to avoid fires 
as a result of new methods of stabilizing such banks to prevent slides. 
(Ref. 13). Current estimates of excess deaths in the public from sul­
fates from such fires range from l to 10 per 0.8 GWy(e) (see footnote ~. 
Tab1 e 1). Power Qenerati on is estimated .to result in 3 to 100 excess 
deaths per 0.8 GWy(e) (see footnote g, Table 1), while excess morbidity 
ranges from about 10-100 per 0.8 GWy(e) (see footnote g. Table 2). 

* In the case of coal plant effluents. considerations of health effects 
was limited to the population within 80 km of such plants. 
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The uncertainties are even greater in the power generation phase of the 
coal cycle, where estimates of health effects range over several orders 
of magnitude. (Ref. 10) This is largely due to the lack of a reliable 
data base for predicting health effects from the various pollutants emitted 
from coal plants, and the effect of the EPA New Source Performance Standards 
for coal plants regarding particulate and sulfur emissions in future years 
on a long-term basis. There is some uncertainty as to whether these stand­
ards can be met in large coal-fired power plants over the life of the 
plant. The major pollutant~ emitted include: 

1. Particulates: Contain large amounts of toxic trace metals in respir­
able particle size (Ref. 14) such as arsenic, antimony, cadmium, lead, 
selenium, manganese, and thallium, (Ref. 5) significant quantities 
of berylium, chromium, nickel, titanium, zinc, molybdenum, and cobalt 
(Ref. 15), and traces of radium-226, 228 and thorium-228, 232. (Ref. 
16). 

2. Hydrocarbons: Includes very potent carcinogens (cancer causing 
substances) such as benzo(a)pyrene. 

3. Sulfur oxides 

4. Nitrogen oxides 

5. Other gases: Includes ozone ,carbon monoxide, carbon dioxide, mercury 
vapor, and radon-222. 

Of the preceeding list of pollutants, there are no well established epide­
miologic cause-effect relationships which can be used to accurately estimate 
total health effects either from acute exposures during air pollution 
episodes or from chronic long-term exposures. 

Although definitive cause-effect relationships are lacking, tentative 
cause-effect relationships for sulfur emissions have been used by numerous 
groups to estimate health effects from sulfur emissions from coal plants. 
They are described by the National Academy of Sciences in a recent report 
to the U.S. Senate. (Ref. 17) The most widely quoted studies are those 
by Lave and Seskin (Ref. 18), Winkelstein et al (Ref. 19), and an unpub-
1 ished study by EPA which was used in the NAS/NRC study for the U.S. Senate 
(1975). (Ref. 17) 
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In general, the effects range from excess deaths from cardiovascular 
failure and increases in asthma attacks during severe air pollution 
to excess respiratory disease from long-term chronic exposures. Most 
of the acute deaths are among the elderly and the severely ill, while 
morbidity from long-term exposure also includes children. Although 
widely accepted cause-effect relationships were not derived from acute 
air pollution episodes in London (1952) (Ref. 20), Donora, Pennsylvania 
(1948), {Ref. 21), and New York (Ref. 22), these studies definitely 
support the conclusions regarding excess death and disease associated 
with emissions from combustion of coal. 

There are no estimates of possible long-term carcinogenic effects by 
sulfur oxides or associated pollutants. In addition, the recently co~­
pleted (1976)* large scale EPA CoPlllunity Health and Environmental Surveil­
lance System (CHESS) study has failed to provide any new or definitive 
cause-effect relationships for any of the pollutants from coal-fired 
plants which can be used to provide better estimates of health effects 
than are currently available (see for example Ref. 23). 

Assuming that new coal-fired plants in the 1980's can meet EPA New Source 
Performance Standards (which could require on the order of 99% particulate 
removal, and 90% sulfur removal for hiph sulfur coal), and other Federal 
laws regarding mine safety and culm bank stabilization, the number of 
deaths should be reduced. Thus, current estimates of 15 to 120 per 0,8 
GWy(e), due largely to sulfates from combustion coal may be reduced by 
about half to 8 to 60 per 0.8 GWy(e). 

Recently, Argonne National Laboratory has developed a predictive model 
for total deaths from emission of benzo(a)pyrene, which indicates about 
1 to 4 deaths per 0.8 GWy(e) depending on use of conventional combustion 
or fluidized bed combustion. (Ref. 6) Such effects, while greater than 
the expected deaths from the entire uranium fuel cycle (all nuclear 
economy), do not significantly change the total impact of the coal fuel 
cycle and were not included in the effects listed in Table 1. 

Probably the most reliable estimates of deaths associated with the coal 
fuel cycle are those associated with transporation accidents. Since a 
1000 MWe coal-fired plant consumes about 3 million tons of coal per year. 

*This $22 million study attempted to correlate air pollution data 
collected from six U.S. cities with a variety of health problems. 
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there are literally thousands of carloads of coal being transported by 
rail from mines to plants. It has been estimated that about one out of 
every 10 trains in the U.S. is a coal train going to a coal-fired power 
plant. (Ref. 24) These trains are estimated to travel an average distance 
of about 300 miles from the mines to the plants. (Ref. 13) As a result, 
there are about 1.2 deaths per 0.8 GWy(e)among workers and the general public 
Further, since most of these deaths occur at railroad crossings, the numbers 
can be expected to increase as more automobiles are operated and driven 
greater distances, and as rail transportation distances increase when 
hauling low sulfur western coals to eastern markets. 

Sickness among coal miners and the general public accounts for most of 
the non-fatal occurrences in the coal fuel cycle, with most of the remainder 
due to injuries among coal miners. As a result of implementation of Federal 
laws, it is probable that future rates among underground miners will be 
substantially reduced. It is not unreasonable to assume that the current 
estimates of about 57 to 210 cases of sickness and injury among workers 
and the general public could be reduced in the years ahead, since occupa­
tional sickness and injury currently account for about half of the total 
non-fatal health effects. 

The overall uncertainty in the estimates of health effects for the coal 
fuel cycle is probably about two orders of magnitude. 

Other Considerations 

Although the Reactor Safety Study (Ref. 8) has helped to provide a per­
spective of the risk of mortality or morbidity from potential power reactor 
accidents (the current experience for serious accidents is zero), there 
is the additional problem associated with individual perception of risk. 
Thus, while the Reactor Safety Study concluded that "All non-nuclear acci­
dents examined in this study, including fires, explosions, toxic chemical 
releases, dam failures, airplane crashes, earthquakes, hurricanes and 
tornadoes, are much more likely to occur and can have consequences compar­
able to, or larger than, those of nuclear accidents," there will continue 
to be uncertainty associated with such evaluations. Furthermore, there 
may be a problem of public acceptance of potential accidents, since the 
consequences can be severe. In fact, it appears that some people (Ref. 
25) more readily accept, for ex~mple, having 55,000 people actually killed 
each year in violent highway accidents, one or two at a time, than would 
consider acceptable the unlikely occurrence of perhaps several thousand 
possible deaths from a single catastrophic accident during their lifetime. 
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As noted in footnote 5 to the March 1977 revision of Table S-3 (10 CFR Part 
51), the GESMO I radon-222 release increases from 74.5 Ci to about 4,800 
Ci when releases from mines are included. This increase would result 
in a small increase in the total number of excess deaths shown in Table l, 
although the mortality per 0.8 GWy(e) for the general public would increase 
by about Joi. 

With regard to the coal fuel cycle, it 1s a well established fact that 
the use of coal results in numerous other costs to society which have 
not yet been adequately auantified. These include: 

1. The short and long-term impacts of sulfur and nitrogen oxides on 
biota and materials. Acid rain, for example, is known to be severely 
damaging to terrestrial and aquatic habitats. Reference 5 provides 
a detailed discussion of these and other effects of sulfur and nitrogen 
oxide emissions. However, as more coal plants come on line, these 
effects can be expected to expand to surrounding areas. 

2. Damage of materials, such as paints, building surfaces, statuary, 
and metals, from sulfur oxides, ozone and nitrogen oxide emissions. 
A 1976 review of such effects indicates that the costs could range 
into billions of dollars per year in the U.S. alone. (Ref. 26) 

3. Contamination of soil and vegetation to toxic levels by such mechanisms 
as deposition and bioaccumulation of trace elements present in gaseous 
emissions. 

4. Destruction of entire ecosystems in streams and rivers by acid mine 
drainage, and the potential for public health effects from downstream 
use of such water for domestic or agricultural purposes. 

5. In addition to the occurrence of excess mortalities, injuries, and 
morbidities, the costs to society in terms of medical costs, lost 
productivity, and other social losses represent a significant consid­
eration which has not been completely evaluated at thjs time. Some 
recent studies have attempted to deal with these extremely complex 
issues, (Refs. 27,28) and concluded social costs from one coal fired 
plant may currently be about $50 million per year, not considering 
the rest of the costs for the coal fuel cycle. 
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6. The possibility of the so-called "Greenhouse Effect;" this phenomenon 
is expected by some (Ref. 29) to result sometime early in the next 
century at the present and future anticipated production rates of 
carbon dioxide from the combustion of fossil fuels. Since each 1000 
MWe coal plant produces about 7.5 to 10.5 million tons of carbon 
dioxide per year (Ref. 1) it is believed these emissions from hundreds 
of fossil fuel fired power plants may result in greater releases of 
carbon dioxide than the atmosphere and oceans can cycle. As a result, 
the carbon dioxide concentrations would be expected to increase in the· 
atmosphere. Since carbon dioxide strongly absorbs infrared, it is 
postulated that the mean atmospheric temperature will rise several 
degrees. This may cause all or part of the polar ice caps to melt 
resulting in inundation of ma1~ inhabited areas of the world. At the 
same time drought would be expected to prevail in many of the agricul­
tural areas of the temperate zones resulting in huge crop losses. It 
is possible that the particulates emitted by fossi.1 plants will counter­
act some of the Greenhouse Effect by reducing the amount of sunlight 
reaching the surface of the earth. 

However, another effect from carbon dioxide released by coal combustion 
occurs since coal has essentially no carbon-14: The stable carbon in 
effect dilutes the carbon-14 in the biosphere, resulting in a reduction 
in the radiological impact of both naturally occuring and man-made 
carbon-14. 

7. An additional consideration which has not been evaluated for the coal 
cycle is the radiological impact of mining and burning coal. Of interest 
is the release of radon-222 from the decay of radium-226 in coal. Not 
only is the radon released during mining and combustion, but it will 
continue to emanate from flyash for millions of years after the coal 
has been burned. While Pohl (Ref. 30) has shown that this is not a 
problem with most eastern coal (generally of high sulfur content but 
with l ppm uranium content), the average uranium and radium content 
of large reserves of low sulfur western coal is about 50 times higher 
than most eastern coal (Refs. 31,32). Combustion of the coal and dis­
posal of the remaining ash leads to approximately the same health effects 
from radon-222 emissions as uranium mill tailings piles per GWy(e). 
These releases would account for only about 0.02 excess deaths per 
0.8 GWy(e) from fuel cycle activities during the rest of this century. 
As a result, such releases do not significantly affect the conclusions 
reached with regard to a comparison of the two alternative fuel cycles. 
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In addition, some believe (Ref. 33) that when the physical and bio­
logical properties of the radium released from conventional coal 
powered plants burning coal (with 1-2 ppm uranium-238 and Th-232) are 
considered, such plants discharge relatively greater quantities of 
radioactive materials into the atmosphere than nuclear powered plants 
of comparable size. EPA has estimated radiation doses from coal and 
nuclear powered plants of early designs and reached similar con­
clusions (Ref. 16). 

Summary and Conclusions 

For the reasons discussed above, it is extremely difficult to provide pre­
cise quantitative values for excess mortality and morbidity, particularly 
for the coal fuel cycle. Nevertheless, a number of estimates of mortality 
and morbidity have been prepared based on present day knowledge of health 
effects, and present day plant design and emission rates, occupational 
experience and other data. These are summarized in Tables 1 and 2, with 
some important assumptions inherent in the calculations of health effects 
listed in Appendix A. 

While future technological improvements in both fuel cycles may result in 
significant reductions in health effects, based on current estimates for 
present day systems, it must be concluded that the nuclear fuel cycle is 
considerably less harmful to man than the coal fuel cycle. (Refs. 1,2,3, 
4,5,10,ll,27,28,33,34,35,36) As shown in Tables l and 2, the coal fuel 
cycle alternative may be more harmful to man by factors of 4 to 250 depending 
on the effect being considered, for an all nuclear economy, or factors 
of 3 to 22 with the assumption that all of the electricity used by the 
uranium fuel cycle comes from coal powered plants. 

It should be noted that although there are large uncertainties in the 
estimates of most of the potential health effects of the coal cycle, 
the impact of transportation of coal is based on firm statistics; this 
impact alone is greater than the conservative estimates of health effects 
for the entire uranium fuel cycle (all nuclear economy), and can reasonably 
be expected to worsen as more coal is shipped over greater distances. In 
the case where coal generated electricity is used in the nuclear fuel 
cycle, primarily for uranium enrichment and auxiliary reactor systems, 
the impact of the coal power accounts for essentially all of the impact 
of the uranium fuel cycle. 



- 12 -

However, lest the results of this analysis be misunderstood, it should be 
emphasized that the increased risk of health effects for either fuel 
cycle represents a very small incremental risk to the average individual in 
the public. For example, Comar and Sagan (Ref. 10) have shown that such 
increases in risk of heal th effects represent minute increases in the normal 
expectation of mortality from other causes. 

A more comprehensive assessment of these two alternatives and others is 
anticipated from the National Research Council Colllllittee on Huclear and 
Alternative Energy Systems by June, 1977* (Ref. 37). This study may 
assist substantially 1n reducing much of the uncertainty in the analysis 
presented. 

*The most recent information from Colllllittee members indicates August, 1977 
is a more probable date (Refs. 38,39). 



APPENDIX A 

Some Important Assumptions Affecting.the Fuel Cycle Health Effects 
Evaluations: 

1. The Uranium Fuel Cycle (Ref. 7) 

a. For mine and mill emissions it was assumed there was a population 
density from 7.5 persons/sq.mi. in the west, to 160 persons/sq.mi. 
in the east, all uniformly distributed. For all other facilities, 
assumed 160 persons/sq.mi. density.* 

b. Used "box" atmospheric dispersion model with vertical dispersion 
limited to 1,000 m, 2 m/sec windspeed, and 1 cm/sec deposition velocity 
for particulates. 

c. Calculated a 50 year dose co11111itment for one year of operation of 
each type of fuel cycle facility. The 50 year commitment considered 
biological uptake of long-lived radionuclides for 40 years following 
the year of release. The total impact of the fuel cycle to the 
U.S. population for the years 1975-2000 was calculated using the 
needs for all types of facilities in order to meet current projections 
of power plants. 

d. Radioactive materials were not considered to be removed from food 
chains except by radioactive decay. Only in the case of carbon-14 
was an environmental sink assumed to be acting upon biological 
availability. 

e. Krypton-85 and carbon-14 not removed from the plume in the U.S. was 
assumed to mix uniformly in the world's atmosphere. Tritium is 
assumed to be mixed uniformly in the 't1orld's circulating water 
volume after depletion of the plume on its first pass over the U.S. 

f. Resuspension of deposited particulates was considered. 

g. Bioaccumulation of radioactivity in food chains was considered (generally 
upper bound estimates). 

h.. Assumed an 80% capacity factor. 

2. The Coal Fuel Cycle (Refs. 1,2,3) 

Since the major impact of the coal fuel cycle results from power plant 
emissions, only those critical assumptions will be discussed: 

* It should be noted that most of the calculated health effects would occur 
outside the 80 km radius of the p 1 ant. The JTJorta l i ty rate for the u. S. 
population is about 2,000,000 per year from all causes. 



APPENDIX A (continued) 

a. Used actual population distributions within 80 km of several 
nuclear plant sites; the average population was 3.8 million 
people.* 

b. Used actual meteorology data from the same plants to calculate 
inhalation exposures to sulfates out to 80 km. 

c. Assumed a 1,000 foot stack for emissions. 

d. Assumed use of 3% sulfur coal with 12% ash and 12 thousand BTU 
per lb (eastern coal) for an upper bound estimate of health effects; 
assumed 0.4% sulfur coal with 3% ash and 12 thousand BTU per lb 
(eastern coal) for a lower bound estimate (approximately the 
same sulfur emission as would result from use of high sulfur 
coal with flue gas desulfurization). 

e. Assumed 99% particulate removal from plant emissions. 

f. Assumed a 10% per hour oxidation rate for conversion of sulfur 
oxides to sulfates. 

g. The dose-response relationships of lave and Seskin (Ref. 18), 
Winklestein et al (Ref. 19) and others(as discussed in Refs. 1,2,3) 
were used to-CaTCulate excess mortality and morbidity; adjustments 
were made for fractions of sulfates in the total suspended par­
ticulates. 

h. Resuspension of deposited particulates was not directly considered, 
although deposition was. 

i. Assumed a 75i capacity factor. 

* Experiences about 36,000 per year mortality rate from all causes. 



Table l. Current Energy Source Excess Mortality Summary per Year per 0.8 GWy(e) 

Nuclear Fuel Cycle 
(all nuclear) 

(with lOOi of elec­
tricity used in the 
fuel cycle produced 
by coal power 
(U.S. population 
for nuclear effects; 
regional population 
for coal effects) 

Coal Fuel Cycle 
(Regional Population) 

Occupational 
Accident Disease 

(a) 
0.22 

(b) 
0.14 

General Public 
Accident Disease 

( c) 
0.05 

( b) 
0.07 

(a,d) (b,e) (c,f) (g) 
0.24-0.25 0.14-0.46 0.10 0.65-4.6 

(d) (e) 
0.35-0.65 0-7 

(f) 
1.2 

( g) 
13-110 

Totals 

0.48 

l.1-5.4 

15-120 

Ratio of Coal to Nuclear: 31-250 (all nuclear) 

14-22 (with coal power) 

(a) Primarily fatal non-radiological accidents such as falls, explosions, etc. 
(b) Primarily fatal radiogenic cancers and leukemias from normal operations at mines, 

mills, power plants and reprocessing plants. 
(c) Primarily fatal transportation accidents (Table S-4, 10 CFR 51) and serious nuclear 

accidents. 
(d) Primarily fatal mining accidents such as cave-ins, fires, explosions, etc. 
(e) Primarily coal workers pneumoconiosis (CWP) and related respiratory diseases leadin~ 

to respiratory failure •• 
(f) Primarily members of the general public killed at rail crossings by coal trains. 
(g) Primarily respiratory failure among the sick and elderly from combustion products from 

power plants, but includes deaths from waste coal bank fires. 
(h) 100% of all electricity consumed by the nuclear fuel cycle produced by coal power; 

amounts to 45 MWe per 0.8 GWy(e). 

(h) 



NUCLEAR 

FUEL CYCLE 
COMPONENT 

RESOURCE RECOVERY 
(Mining, Drilling, 

PROCESS ING ( f) 

POWER GENERATION 

FUEL STORAGE 

TRANSPORTATION 

REPROCESSING 

WASTE MANAGEMENT 

TOTAL 

etc.) 

Table la 
(Breakdown of Table 1) 

EXCESS MORTALITY per 0.8 GWy(e) 

OCCUPATIONAL GENERAL PUBLIC 

ACCIDENT DISEASE 
(a} (b,c,d,) 

0.2 0.038 

0.005** 0.04 

0.01 0.061 

* ---o 
,...,0 .- 0 

* 0.003 

* -o 
0.22 0.14 

ACCIDENT 
(d,e,) 

.... 0 

* 

0.04 

* 

0.01 

* 

* 

0.05 

DISEASE 
( b) 

+ 

* 

0.008 

-o 
~o 

0.064 

0.001 

0.073 

+These effects are not included in Table S-3, 10 CFR 51. 
excess deaths per 0.8 GWy(e) due to radon-222 emission. 

Ref. 7 would indicate 

TOTAL 

0.48 

about 0.023 

*The effects associated with these activities are not known at this time. While such effects 
are generally believed to be small, they would increase the totals in this column. 

**Corrected for factor of 10 error based on referenced value (WASH-1250) 

(a) Ref. 1 
(b) Ref. 7 
(c) 10 CFR 51, Tabe S-3 
(d) 10 CFR 51, Table S-4 
(e) Ref. 8 
(f) Includes milling, uranium hexaflouride production, uranium enrichment, and fuel fabricatio:i. 



Table lb 
(Breakdown of Table 1) 

COAL EXCESS MORTALITY per 0.8 GWy(e) 

FUEL CYCLE OCCUPATIONAL GENERAL PUBLIC TOTAL 
COMPONENT 

ACCIDENT DISEASE ACCIDENT DISEASE 

RESOURCE RECOVERY 0.3-0.6 0-7 * * 
(ttining, Drilling, etc.) 

PROCESSING 0.04 * * 10 

POWER GENERATION . 0.01 * * 3-100 

FUEL STORAGE * * * * 

TRAHSPORTATlotl * * 1.2 * 

WASTE MANAGEMENT * * * * 

TOTAL 0.35-0.65 0-7 1.2 13-110 15-120 

Ref. 1 

*The effects associated with these activities are not known at this time. While such effects 
are generally believed to be small, they would increase the totals in this column. 



Table 2. Current Energy Source Sulllllary of Excess Morbidity and Injury per 0.8 GWy(e) 
Power Plant 

Nuclear Fuel Cycle 
~all nuclear) 

(with 100% of elec­
tricity used by the 
fuel cycle produced 
by coal power) 
(U.S. population for 
nuclear effects; 
regional population 
for coal effects) 

Coal Fuel Cycle 
(Regional population) 

Occuea tiona 1 
Morbidity Injury 

(a) 
0.84 

(e) 
1.7-4.1 

{e) 
20-70 

{b) 
12 

(b) 
13-14 

( f) 
17-34 

General 
MorbicH ti 

(c) 
0.84 

( g) 
1.3-5.3 

( g) 
10-100 

Public 
Injurl 

(d) 
o. 1 

(h) 
0.55 

(h) 
10 

Totals 

14 

17-24 

57-210 

Ratio of Coal to Nuclear: 4.1-15 (all nuclear) 

(a) Primarily non-fatal cancers and thyroid nodules. 

{ i) 
3.4-8.8 (with coal power) 

(b) Primarily non-fatal injuries associated with accidents in uranium mines such as rock falls, explosions, etc 
(c) Primarily non-fatal cancers, thyroid nodules, genetically related diseases, and non-fatal illnesses 

following high radiation doses such as radiation thyroiditis, prodromal vomiting, and temporary sterility. 
(d) Transportation related injuries from Table S-4, 10 CFR Part 51. 
(e) Primarily non-fatal diseases associated with coal mining such as CWP, bronchitis, emphysema,etc. 
(f) Primarily injuries to coal miners from cave-ins, fires, explosions, etc. 
(q) Primarily respiratory diseases among adults and children from sulfur emissions from coal-fired power 

plants, but includes waste coal bank fires. 
(h) Primarily non-fatal injuries among members of the general public from collisions with coal trains at 

railroad crossings. 
( i) 100% of all electricity consumed by the nuclear fuel cycle produced by coal power; amounts to 45 MWe 

per 0.8 GWy(e). 



(a) Ref. 1 
( b) Table S-4, 10 CFR 51 

Table 2a 
(Breakdown of Table 2) 

(c) Includes milling, uranium hexaflouride production, uranium enrichnent, and fuel fahication. 

*The effects associated with these activities are not known at this time. While such effects 
are generally believed to be small, they would increase the totals in this collJlln. 

**Non-fatal cancers< fatal cancers {excluding thyroid) = 0.14 
Non-fatal thyroid cancers and benign nodules = 3X fatal cancers = 0.42 
Genetic defects 2X fatal cancers = 0.28 

***Reactor accidents 
Normal operations: 

lOX fatalities= 0.40 non-fatal cases 
Non-fatal cancers < fatal cancers = 0.07 
Non-fatal thyroid cancers and nodules = 3X fatal cancers 
Genetic effects = 2X fatal cancers = 0.15 

0.22 



COAL 

FUEL CYCLE 
COMPONENT 

RESOURCE RECOVERY 
(Mining, Drilling, etc.) 

PROCESSING 

POWER GENERATION 

FUEL STORAGE 

TRANSPORTATION 

WASTE MANAGEf1EHT 

TOTAL 

Ref. l 

Table 2b 
{Breakdown of Table 2) 

MORBIDITY per 0.8 GWy{e) 

OCCUPATIONAL GENERAL PUBLIC 

K>RB IO ITY INJURY f«>RBIOITY INJURY 

20-70 13-30 * * 

* 3 * * 

* l.2 10-100 * 

* * * * 
·~ 

* * * 10 

* * * * 
20-70 17-34 10-100 10 

TOTAL 

57-210 

*The effects associated with these activities are not known at this time. While such effects 
are ~enerally believed to be small, they would increase the totals in this column. 
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The Commissioners 

Clifford· V. Smith,. Jr-~,. Director 
Office- of Nuc.1 ear Material Safety and 

Safeguards 

Executive Director for Operation 

JACK ANDERSON AND LES WHITIEN NOVEMBER 26, 1977 
NEWSPAPER ARTICLE ENTITLED "U. S. FINDS LACUNAS IN 
NUCLEAR BOOKS 11 

To infonn the Conmissiorr of facts and actions related 
to the November 26,.. 1977 newspaper article by 
Jack: Anderson and Les Whitten. 

Newsoaoer Article by Jack Anderson and Les Whitten 

On November 26,. 1977 ,.. the Washington Post carried an 
artic..Te- by Jack Anderson and Les ~!hitten which discussed 
"700 d1screpanci es. irr thE!" nuc.1 ear bookkeepincr of 30 
private companies_•~ The article alleged that an NRC 
spokesrna.n said,. "more than 1000 to.ns of H-bomb ingredients 
cannot be accounted for. 11 It mentions 11muddl eel 11 book­
keep-i ng and "discrepancies" in nuclear inventories of 
NRC licensees. The artic.le then mentions an NRC "contract 
bid" to e1iminate inccnsistenc·ies between a data file in 
Washington and one: in Oak Ridge~ Tennessee. In a footnote, 
the: artic.1 a states that 11 the Nationa1 Resources Defense 
Council is drafting a massive freedom of infonnation suit 
against the: government in an effort to learn the exact 
amount of missing nuclear material. 11 (Enclosure I ts a 
cooy of the newspaper article.) 

FOIA Reauest From NRDC 

On November 15, 1977, Thomas 8. Cochran of the Natural 
Resources Defense Council, Inc. (NRDC), wrote to the 
Director of Nuclear Material Safety an~·~afeguards, 
pursuant to the Freedom of Infonnation Act·, citing a 
request for proposa1s (RFP-RS-78-41 issued by NRC on 

Robert A. Erickson, SG/NMSS 
(301) 427-4018 
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August 31, 1977. NRDC requested 11 a 1 i st of the 
approximately seven h.rndred inventory discrepancies 
in the two computerized systems used by the NRC to 
receive, store, analyze, and report information on 
nuclear material possessed by each licensee 11

• 

(Enclosure 2 contains a copy of the NRDC letter.) 

Telephone Inquiry From Les Whitten About the RFP 
On November 16, 1977, Columnist, Les Whitten, teleohoned 
NRC to discuss RFP-RS-78-4, entitled "Enhancement of 
Nuclear Reporting and Analysis System." Members of the 
staff explained it to him. (Enclosure 3 is a copy of a 
note to the Commissioners on this subject.) 

Background to the RFP 
Early in 1977, while assembling inventory difference 
data for public release in August, 1977, the staff 
detected differences between the computerized data 
stored in the Nuclear Materials Management and Safeguards 
System (NMMSS) and data in a manual system maintained by 
the Office of Inspection and Enforcement. To increase 
the reliability and utility of the computerized data 
base to NRC, the Division of Contracts issued request 
for proposal RFP Number RS-78-4, on August 31, 1977, Title, 
"Enhancement of Nuclear Reporting and Analysis System. 11 

Contents of RFP 
RFP-RS-78-4 stated that because data in the computerized 
NMMSS s_ystem were not consistent with data reported 
through the regional offices to NRC's Office of Inspection 
and Enforcement, NRC was seeking proposals to "interface 
NMMSS data with NRC's regional reporting network". The 
RFP contained the following task statement: 

"TASK 1 - ELIMINATION OF INCONSISTENCIES IN TWO 
NRC DATA BASES 

The Contractor sha11, through examination and 
evaluation of the two (2) data bases, identify, 
determine the reasons for, and provide the logic 
and procedures for eliminating any inconsistencies 
existing between the two (2) data bases. This 
includes providing corrected data from either or 
both data bases for direct input into the NRC NMMSS. 
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The NRC shall approve the corrected data oefore 
it is tnput into the NMMSS. The Contractor 
shall put the results of this effort i.nto the 
proper form for keypunching. The NRC shall be 
responsible for having the cards keypunched and 
the- data thereon input into NMMSS. 

The NRC shall be responsible for providing the 
Contractor with the current NMMSS and OIE data 
on licensee inventory discrepancies. The OIE 
data shall include,. but not be limited to, 
approximately seven hundred inventory discrepancy 
figures, and corresponding inventory data for 
approx.imate.1y fifty separate T icensees from the 
NMMSs.•i 

Resoonseto the FOIA Reouest From NRDC 
The information requested by the NRDC is not yet ava i1 able~ 
In fact~. one of the purposes of RFP-RS-78-4 is to determine 
the tnformati on~ Accordingly~· it was considered appro-

. priat.e to advise the NRDC of this and clarify the nature 
and intent of _~FP-RS-78-4. Enclosure 4isthe response 

~.ta the NRDC which: was ma'iJed arr December 6, 1971 

Coordination: This- infor.mation· paper has been .conc:urreck tIJ~ by;; the 
Office of Inspection and Enforcement, the Division of 
Contracts and the Office of Public Affairs. 

~r Smith, J~ector 
Office of. uclear Material Safe 

Safeguards 

Enc 1 osures: 
1. Newspaper article by J. Anderson and 

L. Whitten, 11/26/?T 
2. Letter from T. B. Cochran, NRDC, ll/15/77 
3. Note to Commissioners on "Enhancement of 

Nuclear Reporting and Analysis System 11 

4. 12~6-_77 Response to the N~_Q_C ___ _ 

Distribution: 
Commissioners 
Commission Staff Offices 
Exec. Dir. for Opers. 
Regional Offices 
Secretariat 
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ENCLOSURE 2 

Natural Resources Defense Council, Inc. 
917 15TH STREET, N.W. 

WASHINGTON, D.C. !:?0005 

202 7 3j-5000 

ll'estern Office November 15, 1977 
New J'ork Of:ce 

15 WEST 4.j,TH >TR 664 llA:\llLTON AVENUE 

PALO ALTO, CALIF. 94301 l"EW YORK, !> . Y. JO : 

·!15 3::7-1080 ::!12 869-0 150 

Clifford V. Sm.i th, Jr .. , Director 
Office of Nuclear Material Safety and 

Safeguards 
U.S. Nuclear Regulatory Commission 
Mail Stop 958-SS 
Washington, DaC. 20555 

Dear Cliff, 

Pursuant to the Freedom Of Information Act (FOIA ) , 
please send me a list of the approximately seven hundred 
inventory discrepancies in the two computerized systems 
used by the NRC to receive, store, analyze, and repor: 
information on nuclear material possessed by each licensee. 
These discrepancies are discussed more fully in RFP No. 
RS-78-4 (formerly 77-72), "Enhancement of Nuclear Reporting 
and Analysis Systems," August 31, 1977. In this rega:cd, 
where there are discrepancies, pursuant to FOIA, pleaae 
identify each as fully as possible, i.e. provide a complete 
description of the reported data from the two data so'.irces. 
Identify the licensee, type of material, repo.rting date, 
each inventory quantity, etc. I am particularly inte.::-ested 
in those cases where the discre:t=nncies involve special 
nuclear material, and even more so those involving strategic 
quantities of SNM. 

Thank you kindly for your assistance in this matter. 

Sincerely, 

Thomas B. Cochran 

cc: J.M. Felton 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D . ...::. 20555 

November 16, 1977 

NOTE FOR THE COMMISSIONERS 

Les Whitten of the Jack Anderson column has inquired about a request for 
proposals issued by NRC in August entitled "Enhancement of Nuclear Report­
ing and Analysis System. 11 Basica1ly, this RFP is aimed at eliminating 
inconsistencies in the nuclear material inventory systems. One of these 
is the computerized system at Oak Ridge and the other is the Office of 
Inspection and Enforcement system, which is a manual operation based upon 
NRC inspections of licensees. 

Whitten said the RFP seemed to suggest that there is "bewilderment" in 
the nuclear materials accounting program. Mr. Page, Deputy Director of 
Safeguards, is planning to talk with Whitten and tell him that because of 
errors which have crept into the automated system at Oak Ridge, NRC relies 
on the, I &E manual reporting system. We a re hoping to e 1 imina te the errors 
in the Oa~ Ridge automated system, and that is the purpose of the work 
being proposed under the RFP .. 

Whitten also noted that the RFP mentioned 700 inventory discrepancies. 
We have told him these involve both high and low enriched uranium and 
plutonium, and noted that in August we released figures for the period 
1968 to September 1976 on nuclear material inventory differences at 
licensed facilities. 

cc: L. Go s s i c k , E DO 
v C. Smith, NMSS 

E. Vo 1 gen au, IE 
C. Kammerer, CA 

~ 
J. Fouchard 
Di rector 
of Public Affairs 
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UNITED ST i\TES 

NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

Mr. Thomas IL Cochran 
Natural Resources Defense 

Council, Inc. 
917 15th Street, N.W. 
Washington, D.C. 20005 

Dear Mr. Cochran: 

UEC 0 6 1977 

IN RESPONSE REFER 
TO FOIA-77-294 

This responds to your letter dated November 15, 1977, in-which you 
request, pursuant to the Freedom of Information Act, a list of the 
approximately seven hundred inventory discrepancies in the computerized 
systems used by the NRC referred to in RFP No. RS-78-4. Your request 
was received by the Office of Administration on November 16, 1977. 

The information you requested is not yet available. One of the purposes 
of the contract solicited under Request for Proposal (RFP) No. RS-78-4 
is to compile the information. Perhaps you have misinterpreted the 
phrase in the RFP that reads "approximately seven hundred inventory 
discrepancy figures". The intent was to describe to potential offerers 
that the~e are a total of about seven hundred records, overall, in one 
data base and some of these are known to differ from corresponding 
records in another data base. The following discussion of the origin of 
RFP-78-4 should help clarify the situation and better explain what NRC 
seeks through this contract. 

While assembling the inventory difference data publicly released by the 
Commission in August, ·1977, the NRC staff examined data in t-wo independent 
information systems. The first system operates through NRC's regional 
inspection network. It is a manual reporting system that funnels selected 
nuclear material accounting data to NRC Headquarters through NRC's 
Regional Offices. The data are generated by licensees, checked by the 
appropriate NRC regional office and reviewed again by NRC headquarters. 
Data from the manual inspection system were published in August, 1977, 
in NUREG-0350, Vol. 1, entitled, "Report on Strategic Special Nuclear 
Material Inventory Di£ferenc-es" (copy enclosed). 

The second system, the Nuclear Materials Management and Safeguards 
System (NMMSS), stores licensee material aGcounting data in a computer. 
In the course of carefully examining the information available from the 
NMMSS, NRC determined that the automated system lacked capability to 
furnish data in required detail. It also contained some erroneous data. 
To increase the utility of the automnted data, NRC issued a request for 
proposal to correct data errors and determine the reasons for erroneous 
data in the automated system. As stated in the RFP, the contractor will 
have access to data in both the manual and automated systems. 

ENCLOSURE 4 
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DEC 0 6 1977 

One of the direct products of the contract work will be a list of actual 
discrepancies in the automated data system and an explanation of why 
these discrepancies exist. This is the information which you requested 
in your letter of November 15, 1977. We expect the study to take approximately 
seven months and, when completed, the contractor's report will be 
placed in the NRC Public Document Room located at 1717 H Street, N.W., 
Washington, D.C. 

Enc.:losurc: 
NUREG-0350 

r/~~ 
// 

J. M. Felton, Director 
Division of Rules & Records 
Office of Administration 
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Discussion: 

DFRGIAL IJSE ONLY 

SECY- 76- 346 

COMMISSIONER ACTION 
The Commissioners 

Kenneth R. Chapman, Director 
Office of Nuclear Material Safety 
and Safeguards 

. Executive ·Director for Operations !;ftr­
PLUTONIUM PACKAGE CERTIFICATION FOR AIR TRANSPORT 

To inform the Commission of the status of this program and 
to obtain approval of the actions being taken by the staff 
and the schedule for plutonium package certification pur• 
suant to P.L. 94-79 (Scheuer Amendment) . 

In accordance with plans discussed at Commission briefings 
on December 15, 1975, and March 4, 1976;* the staff has 
developed preliminary qualification criteria for plutonium 
package certification and has tested present package de­
designs to determine if they are certifiable. Based upon 
the results of the tests, it appears that present designs 
are not certifiable and that additional time will be re­
quired to develop and test a higher integrity package that 
can be certified. An assessment of present package designs 
with respect to their potential for certification under 
P.L. 94-79 is included as Enclosure D. 

The proposed qualification criteria (Enclosure C) have been 
discussed extensively with the ACRS working group on plu­
toniwn packages and the staff is continuing its evaluation 
of the underlying information and data. In conjunction 
with the development of a certifiable package design, the 
criteria will be revised to incorporate various refinements 
suggested by the ACRS working group and other minor changes 
that may be appropriate. The certification program, in­
cluding the criteria, will be submitted to the full ACRS 
for their review. As requested by the Commission, the 
staff is also arranging for an evaluation to be made by 
the Assembly of Engineering of the National Academy of 
Sciences. 

*See SECY Staff Requirements Memoranda to EDO, dated 
January 8, 1976. 

OFHSJAl YSE ONLY 



The Commissioners 

Discussion: 
(Cont-d) 

-2-

Comments on the proposed criteria have been received 
from DOT and ERDA staff (Enclosure E). DOT staff 
comments were that the criteria seemed to be suffi­
cient. ERDA staff commented that the proposed 
criteria should be revised to allow the release of 
50-100 times more plutonium and to afford protection only against typical approach/ departure type accidents. NRC staff opinion is that criteria of the type suggested by the ERDA staff would not meet the intent of the 
law that containers not rupture as a result of testing 
equivalent to the crash and explosion of a high-flying 
aircraft. 

The staff has planned a two-phase effort to develop 
and test a certifiable package design for plutonium 
oxide powder. The first phase, scheduled for com­
pletion in August, 1976, consists of developing 
a certifiable package design and establishing, through preliminary tests, that the design is likely to meet 
the qualification criteria. Sandia has been authorized to proceed with the first phase. The second phase, scheduled for completion in February, 1977, consists of comprehensive testing and documentation of a number of prototypes to qualify the design for certification. 
Sandia has not yet been authorized to proceed with the 
second phase. Upon completion of the first two phases, an optional third phase, involving the crash of a large jet aircraft, may be practicable. In a separate paper 
to the Commission, the staff plans to make a recommen­
dation concerning the optional third phase. 

An expanded discussion of the Certification Program 
status, plans, and costs is included as Enclosure A. A diagram showing the milestones and target dates of the planned program is included as Enclosure B. The 
schedule for the program will permit certification of a package in April, 1977. This represents about an 
eight-month delay over the previous estimate. The principal reason for this delay is that present pack­age designs do not appear to be certifiable and more 
time is needed to develop and test a design of higher integrity. The staff believes that the end result of 
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the planned program will have high public credibility. 
Also, the staff is not aware of any significant U.S. 
need in the commercial sector to ship plutonium by · 
air prior to April, 1977. 

Because of the increased time required to complete 
this program, the staff considered the possibility 
of: (1) certifying qualification criteria alone; or 
(2) certifying qualification criteria at the conclu­
sion of phase I of the planned program when the 
engineering feasibility of meeting the criteria will 
have been conclusively demonstrated. ' While these 
alternatives would cost less and would enable a re­
sponse to the Scheuer Amendment to be made in late 
1976, they would not result in the resumption of 
air transport of plutonium until work of the type 
planned for phase II was accomplished - by licensees or by ERDA. It does not appear that certification 
of criteria rather than a package design would be 
regarded as acceptable for meeting the Scheuer 
Amendment. For these reasons, and subject to 
Commission approval, the staff is pursuing a 
program to develop and test a package for certi­
fication. 

Upon successful completion of phase II of the planned program, the staff believes the Commission will be in 
a position to certify a package design. The package 
will be capable of withstanding test conditions more 
severe than the conditions produced in virtually all aircraft accidents without releasing a quantity of material in excess of that permitted under present international Rules. The ability of the design to 
meet the qualification criteria will have been ex­
tensively documented through a CQDlprehensive test 
program. 

Recommendation: That the Commission approve the staff proceeding with the approach, objectives, and schedule for plutonium package certification as described in Enclosure A 
and the Press Release at Enclosure F. 
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Coordination: The Offices of Standards Development and Nuclear 
Regulatory Research concur in the actions described 
in this paper. The Office of the Executive Legal 
Director has no legal objections. The Press Release 
(Enclosure F) was prepared by OPA. 

Enclosures: 

/ 

//~ / ~,____, .. __ / 
Kenneth R. Qhapman~rector 
Office of Nuclear Material Safety 

and Safeguards 

A. Expanded Discussion of Status and Plans 
B. Certification Program Plan (Diagram) 
C. Working Paper on Qualification Criteria 
D. Assessment of Present Packages 
E. DOT and ERDA Staff Comments 
F. Press Release 
Note: Commissioner comments should be provided directed to the Office 

or the Secretary by c.o.b. Tuesday~ · July : 13~ '1976. 

DISTRIBUTION 

Con111i ssioners 
Comn1ssion Staff Offices 
Executive Director for Operations 
ACRS 
Secretariat 



Expanded Discussion of Certification 
Program Status and Plans 

Background 

At briefings by the staff on December 15, 1975, and March 4, 1976, the Commission was informed of the staff•s plans and schedule for a program leading to certification of a plutonium oxide package for air transport in accordance with P.L • . 94-79 (Scheuer Amendment). Basically, these plans were for the staff to develop qualification criteria for package certification based upon an assessment of the conditions that could be produced in severe aircraft accidents. The criteria would specify a series of physical tests simulating aircraft accident conditions and also prescribe appropriate standards for post-test acceptability. In parallel with the development of qualification criteria by the staff, a test pro­gram would be conducted to investigate the capabilities of present package designs and modified versions of those designs to determine if they were certifiable. It had been anticipated that the program could be completed in August, 1976. 

Schedule Delay 

As discussed in Enclosure D, it appears that present package designs are not certifiable and therefore, additional time is required to develop and test a higher integrity package that can be certified. The staff, through Sandia Laboratories, is pursuing a development and test program which is expected to lead to a certifiable package design in August, 1976. Comprehensive qualification te~ting of several prototypes of this design I and thorough documentation is to be completed in February, 1977, permitting certification in April, 1977. This represents about an eight-month delay over the previous estimate. The staff is not aware of any significant U.S. need in the commercial sector to ship plutonium by air prior to April, 1977. Also, the staff believes the program being pursued will have high public credibility. 

Status of Criteria Development 

The staff has drafted qualification criteria for plutonium package certifi­cation. Because of the nature and wording of the law, the proposed criteria are very stringent and are intended to provide a high degree of assurance that plutonium containers can withstand virtually all aircraft accidents. The criteria address the requirement of P.L. 94-79 that testing be equivalent to the crash and explosion of a high-flying aircraft by prescribing physical tests which simulate the conditions produced in severe aircraft accidents. The requirement for the container not to rupture is addressed by specifying post-test acceptance standards, equivalent to those in the present IAEA Rules. 

Enclosure A 
Page l of 5 



The IAEA Rules impose conservative limitations on the release of 
radioactive material. The proposed qualification criteria, along 
with a detailed discussion of their rationale, is provided as 
Enclosure C. 

By placing minimal reliance upon factors which could mitigate damage done to cargo, the proposed criteria are adequate to assure that package 
survival of aircraft accidents occurring during take-off, landing, or ground operations will approach certainty. These types of accidents 
represent the majority of all accidents and are the type most likely to occur in an urban area. Considering the conservatism inherent in the criteria for protecting against take-off and landing accidents, and 
the numerous factors which can be present in an accident situation to · 
mitigate container damage, the criteria also afford a high degree of protection against accidents which occur in other phases of flight. 
This includes accidents of extreme severity, such as mid-air colli-

. sions and high-speed crashes. 

The proposed qualification criteria have been discussed extensively 
with the ACRS working group on plutonium shipping packages and the 
staff is continuing 1 ts evaluation of the underlying information and 
data. In conjunction with the development of a certifiable package 
design, the criteria will be revised to incorporate various refine­
ments suggested by the ACRS working group and other minor changes 
that may be appropriate. The certification program, including 
the criteria, will be submitted to the full ACRS for their review. 
As requested by the Commission, arrangements are being made for 
evaluation of the NRC certification program by the Assembly of 
Engineering of the National Academy of Sciences. 

Comments on the proposed criteria have been received from DOT and 
ERDA staff (Enclosure E). The DOT comments expressed an opinion 
that whether or not the proposed criteria will be considered ade­
quate depends upon the interpretation applied to P.L. 9~-79. DOT 
states that if the interpretation used to develop the criteria ls accepted, the proposed tests and standards seem sufficiently con­
servative to assure a virtually crash-resistant package. 

The ERDA comments state that the proposed criteria are too severe 
and recommend less stringent test conditions and less stringent 
acceptance standards. Principally, their recommendations would 
involve: (l) revising the proposed test sequence to afford pro­
tection only against typical approach/departure type aircraft 
accidents instead of protecting against virtually all accidents, 
and (2) revising the acceptance standards to allow the release of 
50-100 times more plutonium than present acceptance standards 
permit. 

Enclosure A 
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NRC staff opinion is that criteria of the type suggested by the ERDA 
staff would not meet the intent of the law that containers not rup­
ture as a result of testing equivalent to the crash and explosion 
of a high-flying aircraft. 

Status of Package Testing 

Sandia Laboratories has conducted several tests of present plutonium oxide package designs. Based upon the results of these tests, it 
appears that present designs do not possess a sufficient level of 
integrity to permit certifying that they will not rupture when 
subjected to testing that can reasonably be considered to be 
"equivalent to the crash and explosion of a high-flying aircraft." 

A limited number of tests have also been conducted with modified 
package designs of higher integrity than present designs. These 
modified designs have all utilized the screwed plug type closure 
that is used in present packages. Various modified designs have 
exhibiteq a substantially improved performance over that of present 
packages. However, the scope of the tests to date has been too 
limited to determine whether a package with a screwed plug type 
closure could meet the qualification criteria. The technical 
opinion of Sandia is that it would be more effective to test a 
modified design, utilizing a bolted closure rather than to pro­
ceed with testing to determine whether a package with a screwed 
plug type closure could be certified. 

The staff has planned a two-phase effort to achieve a certifiable 
package design. In the first phase, Sandia is to develop a 
higher integrity package design for plutonium oxide powder and 
establish, through preliminary testing, that the design is capable 
of meeting the Qualification criteria. Concurrently, the staff 
may make some minor changes to the crit13ria. The first phase is 
expected to be completed in August, 1976. 

In the second phase, several prototypes of the design will be 
subjected to a comprehensive series of tests for actual qualifi­
cation. Sufficient tests will .be performed to establish a 
statistical basis for certifying that the design meets the 
criteria. This phase will be thoroughly documented by technical 
reports, photographs, and motion pictures. The testing and docu­mentation included in the second phase is expected to be completed by February, 1977. 

Enclosure A 
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Status of Full Scale Demonstration Test 

Upon completion of the first two phases, an optional third phase, 
involving the crash of a large multi-engine jet aircraft, may be 
practicable. Sandia Laboratories, in conjunction with Ultra-Systems, 
Company of Phoenix, Arizona, is studying the cost and feasibility of 
conducting a full-scale crash test. Among other things, the report 
that results from this study will discuss alternative methods of 
crashing the airplane, including accelerating the plane along a 
runway into a prepared barrier, and un-manned take-off as a drone 
for flight into a target. Following receipt and evaluation of 
the Sandia feasibility report, the staff will recommend a course 
of action to the Commission for approval in a separate paper. 

The Air Force has two aircraft that are military versions of the 
707 which may be available for donation to the NRC. The aircraft 
are currently at Kirtland AFB, adjacent to Sandia. 

Actions Being Taken By The Staff 

A diagram showing the remaining milestones and target dates of 
the certification program is provided as Enclosure B. The staff 
will refine the qualification criteria for submission to the ACRS 
and to the Assembly of Engineering of the National Academy of 
Sciences. This will be done in August, 1976, following develop­
ment of a candidate design for certification. 

Following evaluation of the criteria by the full ACRS and the 
National Academy of Sciences, the staff will seek to obtain formal 
concurrence on the criteria from ERDA and DOT. The staff will 
also recommend a plan for implementing the criteria through revisions to NRC Regulations following certification of a package design 
to the JCAE. At some appropriate time, it may also be desireable 
to hold preliminary discussions with the JCAE staff and the staff 
of Congressman Scheuer about certification procedures. 

Sandia has submitted an estimate of the time and costs required 
to complete the package development and testing portions of the 
program. The first phase, scheduled for completion in August, 
1976, consists of developing a candidate package design (utilizing a bolted closure) that will meet the qualification criteria. Sandia 
has been authorized to proceed with this phase at a cost of $230K. 

The second phase, scheduled for completion in February, 1977, in­cludes comprehensive testing of a number of prototype packages 
of the candidate design, and thorough documentation to demonstrate that the candidate design meets the qualification criteria. The preliminary cost estimate for this second phase is $570K. The 
second phase is not yet authorized. 

Enclosure A 
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The estimated cost for the evaluation by the Assembly of Engineering of the National Academy of Sciences is $75K. 

Certification 

Upon successful completion of this program, the staff believes 
the Commission will be in a position to certify that "a safe con­
tainer has been developed and tested which will not rupture under 
crash and blast-testing equivalent to the crash and explosion of 
a high-flying aircraft," and that this certification will have 
high public credibility. 

A plutoniWli oxide package will have been designed to sustain test 
conditions more severe than the conditions produced in virtually 
all aircraft accidents without releasing a quantity of material 
in excess of that pennltted under present international rules. 
Although there is insufficient information to peMnit a precise 
determination, the criteria is believed to encompass more than 
99% of all aircraft accidents. In addition, the criteria are 
more severe than the qualification tests for flight recorders. 
These devices have performed their intended function without 
damage to the record media, in more than 95% of all accidents and incidents. · 

The capability of the package design to meet the criteria will have been extensively documented through a comprehensive test program. 
Assuming ten packages are tested successfully, a 65 percent confidence 
coefficient can be assigned to a 90 percent probability that all 
packages produced to the same specifications would meet the criteria. 
Depending upon the distribution of the results of the qualification tests, other statistical techniques could possibly be employed to 
show greater reliability figures. 

The entire program, including qualification criteria, design speci­
fications, test results, and documentation, will have been evaluated by the ACRS and the Assembly of Engineering of the National Academy of Sciences. Finally, it may be feasible to conclude the program with a full-scale demonstration test involving a large multi-engine 
jet aircraft. 

Enclosure A 
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Introduction 

Working Paper 
qualification Criteria For 

Plutonium Package Certification 

April IO, l!l7<• 

Public Law 94-79, enacted on August 9, 1975, places the following 
restriction on the Nuclear Regulatory Commission (NRC): 

''The Nuclear Regulatory Commission shall not license 
any shipments by air transport of plutonium in any form, 
whether exports, imports, or domestic shipments; pro-
vided, however, that any plutonium in any form contained 
in a medical device designed for individual human appli­
cation is not subject to this restriction. This restriction 
shall be in force until the Nuclear Regulatory Commission 
has certified to the Joint Committee on Atomic Energy of 
the Congress that a safe container has been developed and 
tested which will not rupture under crash and blast-testing 
equivalent to the crash and explosion of a high-flying 
aircraft." 

Standards for the integrity of containers used to ship plutonium 
and other radioactive materials are set forth in 10 CFR Part 71 
(Ref. 1) of NRC Regulations and 49 CFR Parts 170-178 (Ref. 2) of 
Department of Transportation (DOT) Regulations. These standards have 
undergone continual evaluation and improvement by cognizant United 
States and international agencies since first established in 1948 
and are consistent with those followed by over seventy foreign 
countries and the International Atomic Energy Agency. The standards 
are based on two main considerations: (1) protection of the public 
from external radiation; and (2) assurance that the contents are 
unlikely to be released during eith~r normal or accident conditions 
of transport or, if the container is not designed to withstand 
accidents, that its contents arc so limited in quantity as to pre- . 
elude a significant radiation safety problem if released. 

The safety of air transportation of plutonium and other radioactive 
materials was under active study by the NRC when Public Law 94-79 
was enacted. As part of its review of the regulations and procedures 
originally promulgated by the Atomic Energy Commission, the NRC 
initiated a re-evaluation of rules concerning the transportation of 
all radioactive materials by air. This was announced in the Federal 
Rc-gistcr on ,June 2, 1975. The announcement included notice that a 
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rule making proceeding and a companion environmental impact state­
ment would be made to consider standards for containers used to 
transport all radioactive materials and safeguards against diversion 
and sabotage. Both the rule making proceeding and the environmental 
i11ipact statement will be coordinated with DOT and the Federal Avia­
tion Administration (FAA), which have overlapping jurisdiction with 
NRC for safety aspects of packaging and transportation of radio-
active materials. , · 

On February 9, 1976, the NRC announced its decision in the Federal 
Register that the air transportation of special nuclear material, 
other than plutonium, Wlder currently effective regulations need 
not, and should not, be suspended or otherwise limited during the 
period the rule making proceeding is being conducted. For plutonium, 
other than in medical devices, continued air shipment is foreclosed 
by Public Law 94-79 Wltil such time that a shipping container is 
certified by the NRC. 

As a result of Public Law 94-79, the Nuclear Regulatory Commission 
has banned air shipment of plutonium by its licensees and has 
established a certification program consisting of: (1) evaluation 
of the conditions which could be produced in severe aircraft acci­
dents; (2) development of qualification criteria prescribing appro­
priate performance requirements and acceptance standards for shipping 
containers used to transport plutonilDD by air; and (3) a series of 
physical tests and engineering studies of plutonium shipping con­
tainers to demonstrate their ability to meet the qualification 
criteria. 

o· 

The purpose of this paper is to describe the specific tests, assess­
ments, acceptance standards, and operational controls that are included 
in the proposed qualification criteria for plutonium container certi­
fication and to discuss their adequacy with regard to severe aircraft 
crashes. Other elements of the certification program, such as package 
design features and details, test results, methodology, and documen­
tation, and requirements for container fabrication, insp~ction, and 
operation, will be addressed in subsequent papers and reports. 

Safety Considerations 

A complete assessment of the overall risk to the public and the 
environment as a result of transporting plutonium by air would 
relate possible adverse consequences to the probability of this 
occurrence. One important factor in this type of assessment is the 
expected accident frequency. For air shipment of plutonium, the 
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probability of accident involvement is very low. This is based 
upon the excellent safety record of com11ercial aviation and the 
saall nUllber of plutonium shipments that will be made. In the 
event that a plutonium package were to be involved in an accident, the safety of the container would not necessarily be jeopardized, 
since many aircraft accidents are relatively minor in nature and 
would not produce damaging environments which are a serious threat 
to cargo. Severe aircraft accidents which may have a potential to 
exceed the capabilities of high integrity cargo (e.g. radioactive material shipping containers) occur less frequently. Overall risk is somewhat dependent upon the relationship between package crash­
worthiness and the distribution of aircraft accident severities. 
However, the degree of package crashworthiness is not a factor 
which predominates overall risk since the probability of involvement in a severe aircraft accident is extremely low and any adverse con­
sequences that may result would depend upon several circumstances, such as the nature and location of the accident, the quantity and 
particle size of material released, the existing meteorological conditions, and the effectiveness of remedial actions. 

Although it is only one facet of transport safety, the wording of 
Public Law 94-79 is focused entirely upon package crashworthiness. The explicit requirement for c~rtification that containers will not rupture as a result of testing equivalent to the crash and explosion 
of a high-flying aircraft precludes the development of criteria based entirely upon an assessment of overall risk in terms of probabilities .and consequences. Also, the criteria cannot be based upon a philos­
ophy of zero risk since it is not possible to unconditionally 
guarantee that a container could never be ruptured under any set 
of conceivable aircraft accident circumstances. The approach taken in this paper to satisfy Public Law 94-74 is to provide a high degree of assurance that plutonium containers can withstand virtually all 
aircraft accidents. Packages are to possess sufficient integrity to insure adequate safety ev~n in the unlikely event of aircraft crash involvement. The possibiiity that a container could rupture if in­volved in an accident, while not zero, is to be exceedingly remote. 

The qualification criteria proposed in this paper assure that package survival of aircraft accidents occurring during take-off, landing, or ground operations will approach certainty. These types of accidents represent the majority of all aircraft accidents and are the type most likely to occur in an urban area. The intention was to clearly and conservatively envelop a reasonable upper bound of severity for accidents of this type with minimal reliance being placed upon factors which could mitigate damage done to cargo. Considering the conserva­tisms inherent to the qualification criteria for protecting against take-off and landing accidents and the numerous factors present in 
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an accident situation which could aitigate container damage, the 
criteria also affords a high degree of protection against accidents 
which occur in other phases of flight. This includes accidents of 
extreme severity, such as mid-air collisions and high speed crashes. 

Develapment of Criteria 

lbe physical tests that are included in the qualification criteria 
are intended to simulate the accident environments that could be 
produced in severe aircraft accidents. Initial consideration was 
given to the environments that could occur at various stages of an 
accident (Figure 1). Each environment was examined separately and 
a qualification test or operational control was devised to provide 
suitable protection against that environment. The objective was for 
the resulting test or control to be as siinple as possible and to pro­
vide clear and definite assurance that a high degree of protection 
was being provided. Sequential qualification test criteria were 
then obtained by series combination of the individual tests in a 
logical order corresponding to the order expected for the environ­
ments simulated. 

Because of the large number of variables, the limited availability 
of data concerning accidents of the severity being considered, and 
the need for the qualification criteria to afford a high degree of 
safety, a reasonable degree of conservatism was used in simulating 
the accident environments. Although not precisely quantifiable, the 
qualification tests are conservative for two additional reasons: 

1. A fundamental characteristic of a sequential test series 
is that the total dB11aging effect that is produced is an 
accumulation of the effects produced by each individual 
test. This aeans that the article being tested must be 
somewhat overdesigned for any single test in order to meet 
the other tests prescribed in the sequence. In general, a 
plutonium package that can meet the proposed test sequence 
could be expected to withstand testing to a more severe 
magnitude if the environment simulated by that test were 
to be considered alone and not as part of a sequence. To 
be comprehensive, without requiring an inordinate number 
of different test sequences, the qualification criteria 
must necessarily prescribe a severe magnitude of test for 
all environments. However, few, if any, actual accidents 
would produce all environments at connensurate severity 
levels. 
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2. The qualification criteria represents a minimum level of re­
quired container performance. However, a container will have 
some degree of reserve margin since it is not practicable 
(or economical) to specify 11&terials, dimensions, thicknesses, 
and weights that will result in a design capable of withstanding 
the ainia\Dll requirements and no more. 

The qualification criteria also prescribe standards for determining 
the acceptability of plutonium containers following the physical tests. 
These acceptance standards are related to the three safety functions 
of a shipping container for fissile material: (1) containment of 
the contents, (2) acceptable external radiation levels, and (3) main­
tenance of a sub-critical 'condition. The proposed acceptance standards 
are conservative with respect to each of these three safety functions 
and are consistent with those prescribed by the International Atomic 
Energy Agency (IAEA) Transport Regulations (Refs. 29, 30). 
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PROPOSED QUALIFICATION CRITERIA 
TO CERTIFY PACKAGES FOR AIR TRANSPORT 

OF PLUTONILM 

A. NORMAL AND ACCIDENT CONDITIONS FOR SURFACE TRANSPORT MODES AND NORMAL CONDITIONS OF TRANSPORT BY AIR 

Method of Demonstration: Physical Test or Engineering Analysis 

Conditions: Prescribed by 10 CFR 71 

Acceptance Standards: Specified in 10 CFR 71 

B. AIRCRAFT ACCIDENT CONDITIONS 

Sequential Tests 

Method of Demonstration: A package shall be physically tested 
to the following conditions in the 
order indicated to determine their 
cumulative effect. 

Conditions: 

1. Impact at a velocity of 422 ft/sec at a right 
angle onto an essentially Wlyielding surface. 
The container to be tested in the orientation 
(side, end, corner) which produces the most 
damage. ' 

2. A static crush load of 70,000 polDlds applied in 
succession along the longitudinal and one orthogonal 
lateral axis of the container. The force on the 
container to be developed between a flat steel 
surface and a two-inch wide, straight, solid, mild 
steel bar with the longitudinal axis of the bar 
parallel to the plane of the flat surface. The 
length of the bar to be at least as long as the 
diameter of the package and the depth of the bar 
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to be sufficient so that the package is not con­
tacted by any members or devices supporting the 
bar. The two-inch width of the bar to contact 
the center of the top end of the container for 
the longitudinal loading; and for the lateral 
loading, to contact the container at mid-length 
with the longitudinal axis of the bar perpendicular 
to the longitudinal axis of the container. 

3. Packages weighing less than SOO potmds to be placed 
upon a flat, essentially unyielding, horizontal 
surface and subjected to a weight of SOD pounds 
falling from a height of 10 feet in succession 
onto the top, bottom, and side of the container. 
The end of the weight contacting the package to 
be a solid probe made of mild steel; 12 inches 
long, 8 inches in diameter at the base, transi­
tioning to 1-inch in diameter at the end. The 
axis of the probe shall be perpendicular to the 
horizontal surface. For packages weighing SOO 
pounds or more, the probe to be placed on a flat, 
essentially unyielding surface and the container 
dropped from a height of 10 feet onto the probe, 
the container striking in succession on its top, 
bottom and side. 

4. Exposure to a thermal test in which the heat input 
to the package is not less than that which would 
result from exposure of the whole package to a 
radiation environment of l,SSOO F for SS minutes 
with an emissivity coefficient of 1.0, assuming the 
surfaces of the package have an absorption coeffi­
cient of 1.0. 

S. Immersion under at least 3 feet of water for a 
period of 36 hours. 

Acceptance Standards: 

1. Containment - The containment vessel must not be 
ruptured in its post-tested condition and the package 
must provide a degree of leaktightness adequate to 
assure that no more than one millicurie of radio­
activity would be released within a period of one week. 

2. Shielding - Demonstration that the external radiation 
level would nqt e~ceed one nem per hour at a distance 
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of 3 feet from the surf ace of the package_ in its 
post-tested condition. 

3. Sub-Criticality - Air transport of plutonium in 
quantities greater than 15 grams per package shall 
be classified as either Fissile Class I, II, or III 
in accordance with 10 CFR Part 71. The package 
and an array of packages must be demonstrated to 
be sub-critical if each package were damaged to 
the extent indicated -by the qualification tests, 
with close reflection by water on all sides and 
with the packages in the most reactive arrangement 
and with the most active degree of interspersed 
hydrogeneous moderation which would be credible. 

Individual Test I 
(Impact) 

Method of Demonstration: Physical test of an undamaged package 
to the following conditions. This test is not 
required if the calculated terminal free-fall 
velocity of the package is less than 422 ft/sec 
or if its terminal free-fall velocity exceeding 
422 ft/sec is used in item No. 1 of the sequen­
tial tests, above. 

Conditions: Impact at the calculated tenninal free-fall velocity 
at mean sea level at a right angle onto a flat 
essentially unyielding surface. The container 
to be tested in the orientation (side, end, corner) 
which produces the most damage. 

Acceptance Standards: Same as for the sequential tests, above. 

Individual Test II 
(Immersion) 

Method of Demonstration: Physical test or engineering analysis 
of a package to the following conditions. 

Conditions: External pressure of 600 psi 

Acceptance Standards: Same as for the sequential tests, above. 
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C. OTHER REQUIREMENTS 

1. Demonstration or analytical assessment showing that the 
results of the physical testing for package qualification 
are not significantly affected by: 

a. The package contents used in the tests to simulate 
the actual contents that will be transported, and 

b. Ambient temperatures ranging from -40° F to +130° F. 

2. Demonstration or analytical assessment showing that the 
ability of the package to meet the acceptance standards 
prescribed for the accident condition sequential tests 
would not be affected if one or more tests in the 
sequence were deleted. 

D. OPERATIONAL CONTROLS 

Plutonium packages must be located in the aftmost portion of 
the aircraft that is practicable for cargo of its physical 
size and dimensions. 
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DISCUSSION OF PROPOSED QUALIFICATION CRITERIA 
FOR PLUTONIUM PACKAGE CERTIFICATION 

Surface Transport and Normal Air Transport 

Containers used for air ?hipment of plutonium must be adequate 
for the normal rigors of handling and air transport as well 
as having the capability to withstand accidents. Containers 
used in air service must also have intennodal capability 
to allow surface transport for delivery and r.eceipt at an air tenninal. 

Experience gained from the hundreds of thousands of shipments of 
radioactive materials that have been made over-a period of several 
years indicates that present regulations assure .adequate safety in 
surface transport modes and for normal conditions of air transport. 
The qualification criteria specify that the requirements of 10 CFR 
Part 71 be used for this purpose. 

Abnormal Flight Environments 

Various abnormal or accident 
may potentially damage cargo 
a succeeding surface crash. 
below: 

conditions could occur in flight that 
or affect its ability to withstand 
These environments are discussed 

A. Depressurization - It is possible that a container could be 
subjected to a reduced atmospheric pressur,e during transport 
as a result of compartment depressurization. This would 
slightly increase the pressure different,ial between the internal 
cavity and the atmosphere and could possibly have a minor effect 
upon the heat transfer characteristics of the package. As a 
Normal Condition of Transport, 10 CFR Part 71 prescribes an 
ambient pressure test of one-half standard atmosphere. Asst.DDing 
that a package could be exposed to an ambient pressure as low 
as one-tenth standard atmosphere, corresponding to an altitude 
of approximately 52,800 feet MSL on a standard day (Ref. 3 ), 
the increase in pressure differential beyond that required by 
the 10 CFR Part 71 test is only about 6 psi. Because pressure 
differences of this magnitude are negligible in comparison to 
the internal pressures that can be built up in a post-crash 
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thermal environment. and are insignificant with respect to the 
capabilities of 'the "types of pressure vessels used in plutonium 
shipping containers, the qualification criteria does not propose any additional depressurization requirements beyond the one­
half atmosphere test specified in 10 CFR Part 71. 

B. Low Temperatures - A reduction of ambient temperature could 
accompany the loss of compartment pressurization. Cold temper­
atures could possibly have an adverse effect upon the mechanical 
properties of some materials and cause stresses due to differ­
ential thermal expansion. Although the atmospheric temperature 
corresponding to an altitude of 52,800 feet on a standard day 
is -69.7° F, temperature inside a cargo compartment is not 
likely to approach this degree of coldness. Cargo compart­
ments on jet aircraft are equipped with a temperature control 
system that would continue to supply heat. Also, corrective 
measures taken by pilots in the event of compartment depressur­
ization (i.e., lowering altitude as much as possible) would 
not allow sufficient time for a significant reduction of 
compartment temperature to occur. The qualification criteria 
does not propose any additional temperature requirements for 
air transport beyond the -40° F requirement specified in 10 CFR Part 71 as a Normal Condition of Transport. An atmospheric 
temperature of -40° F corresponds to an altitude of approxi­
mately 28,000 feet on a standard day {Ref. 3). 

C. Engine Burst Fragments - Operating experience indicates that 
burst type failures can occur to the blades and rotors· used on · 
commercial jet aircraft engines. When this occurs, fragments 
are generally contained within the nacelle or the engine case. 
However, in some instances, the fragments are not contained and 
due to their kinetic energy could potentially become missiles 
which may damage a package on board the aircraft. 

An assessment of .the degree of this possible threat {Ref. 4) 
has been made by a consultant to the NRC staff. A plutonium 
package on board an -aircraft would not be damaged by an un­
contained rotor failure unless its location was in the path 
of a missile. Depending upon the size of the package and the 
fragment and the distance of the package from the engine, the 
container occupies only a small portion of the 3600 arc through 
which the engine components rotate. Longitudinal location of 
the package is also a factor. An FAA document {Ref. 5) reports 
the probable impact area of fragments to be within is0 fore and 
aft of the plane of rotation of the major rotor assemblies in 
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the engine. Other FAA data indicates that uncontained 
rotor failures occur approximately once per 909,000 jet 
engine operating hours. 

For several types of jet aircraft, these considerations were 
used to calculate the probability that a typical plutonium 
package c0ntai11J11ent vessel would be struck by a major frag­
ment in the event of a rotor burst failure. The package 
was asswned to be located withip the probable impact area 
(i.e., within 15° fore and aft of the plane of rotation of 
the assemblies). The average flight duration was conserva­
tively assumed to be 5 hours. The results varied, depending 
upon the type of plane. The calculated probability that a 
container would be struck ranged from approximately 3.2% to 
0.5\. The expected f;ragment strike rates for various types 
of aircraft were extremely low, ranging from once per 5. 3 
million flights to· once per 37 .2 million flights. 

With regard to the transport of plutonium by air, the above 
assessment does not consider other factors which reduce this 
small threat of container damage still further: 

1. All air shipments of plutonium will not be made on 
aircraft which are powered by turbo-jet engines. 

2. An operational control discussed later in this paper 
requires plutonium packages to be located in the aft 
portion of the aircraft. This control excludes packages 
from being located within the probable impact area of 
fragments from wing mounted engines. 

3. A containment vessel struck by a rotor burst fragment 
will not necessarily be penetrated or ruptured. The 
translational and rotational kinetic energy of a frag-
ment would, in part, be dissipated by the effort required 
to penetrate various portions of the aircraft structure 
and enter the fuselage. After entering the cargo area, 
additional kinetic energy would be expended if the frag­
ment strikes other cargo before striking the container. 
Upon striking the package, the angle and direction of 
impingment may not be sufficient to preclude non-penetrating 
deflection and the integrity of the various package shells 
and energy absorbing materials may be adequate to resist 
penetration. 
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Based upon the qualitative considerations above as well as the 
conservative demonstration of an extremely small probability of 
being struck, the threat to a container from this source is 
considered to be negligible. The qualification criteria do 
not propose any test conditions to simulate an engine rotor 
burst fragment. 

D. Emergency Maneuvering and Severe Turbulence - Emergency aircraft 
maneuvering or severe turbulence conditions can be expected to 
produce cargo acceleration loads of only a few g's magnitude. 
Adequate protection against this occurrence is afforded by 
present regulations which require, as a Nonna! Condition of 
Transport, that packages withstand a free-drop from heights 
up to 4 feet onto an essentially unyielding surface without 
experiencing any damage that significantly reduces the effec­
tiveness of the package. The requirement assures that an 
environment of this type will not produce any damage which 
would degrade the ability of a container to survive a subsequent 
accident. Additional assurance in this regard is provided by 
the inherently rugged nature and high degree of integrity re­
quired for packages to withstand the tests that simulate crash 
conditions. The qualification criteria do not propose any 
additional requirements for this purpose beyond the free-drop 
requirement specified as a Normal Condition of Transport by 
10 CFR Part 71. . 

E. In-Flight Fire - It is possible for fire to occur aboard air­
craft while in flight. However, aircraft are equipped with 
detection and extinguishing systems to confine and limit the 
duration of fire. Should these provisions not be sufficient, 
it is likely that either an expeditious landing attempt or a 
crash condition would ensue. Assuming a container to be in the 
localized vicinity of an in-flight fire, it appears reasonable 
to expect that the intensity and duration of the fire would 
not produce sufficient heat input to the container to signifi­
cantly detract from its ability to withstand possible succeeding 
accident conditions, and that the overall damaging potential of 
in-flight fires is considerably less than for fires which could 
be produced on the ground. The qualification criteria do not 
propose any test conditions to simulate an in-flight fire 
environment. _ 

Ground Crash Conditions 

The damaging conditions produced in an airplane crash can be extremely severe. With the exception of minor accidents where the flight recorder accelerometer capabilities were not exceeded (+6g's, -3g's), there 
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is essentially no information concerning these conditions that has 
been obtained by instrumented measurement at the time of occurrence. However, a limited amount of data is available concerning various aircraft flight parameters at the time of crash (e.g. speed, pitch, impact angle, etc.). This data, together with other information, such as the design characteristics of the aircraft and its ancillary 
equipment, has been extensively studied for accident severities 
where human tolerance is marginal (Refs. 31, 32, 33). Tile more severe ~ccidents ~f in~erest to this paper have been studied to various degrees in connection with the nuclear airplane program, the pacemaker and 
artificial heart programs, and the program to develop an accident 
resistant container (ARC) for nuclear weapons. Information devel-
oped from the ARC study was used as the basis for a probabilistic 
study by DOT/ERDA of the severity of cargo aircraft accidents. In addition, aircraft flight recorders are designed to specific criteria 
to assure accident survivability. There is a large data base of in­
formation concerning the performance and accident survival rate 
experienced by these devices in hundreds of accidents (Ref. 6). 

Both the ERDA/DOT study of cargo aircraft accident severity and 
the flight recorder qualificat~on criteria distinguish aircraft 
crash conditions as three separate types of environments - impact, 
crush, and puncture. Aircraft crash conditions are similarly 
designated in this paper. The specific tests and controls that 
are proposed to protect against these crash environments are out­
lined below . Other conditions, such as fire and inunersion, which 
could occur shortly following a ground crash, are included later 
under Post-Crash Conditions. In-flight accidents, such as mid-air 
collision and overboard cargo, are also discussed later as a separate subject. 

A. Impact/Shock - The primary factors affecting aircraft impact 
severity are velocity, impact angle, and characteristics of the 
impact surface. · Other factors which can affect crash severity 
include the angular orientation of the aircraft (roll, yaw, pitch), 
the magnitude of force needed to collapse the airframe, and the 
energy absorbing capacity of the airframe structure. 

The expected crash speed for a given type of aircraft is some­
what dependent upon its characteristics and capabilities as 
well as the stage of flight in which the accident occurs. While 
crashes can happen while the aircraft is cruising at high speed, 
most accidents occur during landing and take-off operations 
where aircraft speeds are much less than when cruising at 
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altitude. Maximum flight speed of aircraft in the United States 
is governed by the following Federal Regulation (Ref. 7 ): 

1. The maximum airspeed pennitted at altitudes lower 
than 10,000 ft (MSL) is 250 knots (288 mph) (14CFR 
91. 702). 

2. Within an airport traffic control area, the maximwn 
air speed permitted for reciprocating engine aircraft 
is 156 knots. The maximum air speed permitted for 
turbine powered aircraft is 200 knots (14 CFR 91.706). 
An airport traffic control area is defined as extending 
within a radius of 5 miles from the airport and ex­
tending up to 3,000 feet above the airport elevation. 

3. Within a terminal control area, the maximum air speed 
permitted is 200 knots (14 CFR 91. 706). A terminal 
control area is designated for 22 major airports in 
the U. S. which have a high density of aircraft 
traffic (Ref. 8 ). Although the precise boundary 
varies for individual airports, the terminal control 
areas are defined in terms of altitude and radial dis­
tance from the runway, ranging out to distances of 20 
to 30 miles and altitudes up to 12,500 ft. 

To protect against the impact environment produced by aircraft 
crashes, the qualification criteria specify that containers be 
impact tested at a velocity of 422 ft/sec (250 knots, 288 mph), 
at a right angle onto an essentially unyielding surface. The 
container to be impact tested in the orientation (side, end, 
corner) which produces the most damage. 

The velocity of this proposed test is based upon the FAA speed 
limitation of 250 knots at altitudes less than 10,000 ft. This 
test velocity, together with the right angle impact requirement, 
provides a reasonable upper bound for aircraft speed, impact 
angle, and orientation, for crashes which occur during approach, 
landing, take-off, and climb-out. 

The essentially unyielding surface is specified because accidents 
can occur onto airport runways, concrete highways, and against 
rock surfaces which have relatively little potential for mitigating 
impact severity. This type of test target requires the package 
itself to dissipate essentially all of its own kinetic energy. 
Without placing any reliance upon other mechanisms which could 
dissipate energy and mitigate damage to cargo, the proposed test 
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virtually precludes the possibility that the type of aircraft 
crashes which occur in the vicinity of airports (and surround­
ing urban areas) could produce an impact environment which 
exceeds the minimum capabilities of a package. 

The proposed test also provides a high degree of protection 
against crashes which occur in a phase of operation other 
than approach, landing, take-off, and climb-out. Only a 
small number of cargo type aircraft crashes have occurred at 
speeds in excess of 250 knots. Crashes at speeds less than 
250 knots are enveloped by the proposed test regardless of 
phase of operation. The adequacy of the proposed test to 
protect against crashes at higher speeds is considerably 
enhanced by the fol lowing factors, which can substantially 
lessen the crash severity: 

1. The component of crash velocity tangential to 
the impact surface may be arrested at low force 
levels over large distances _as the aircraft comes 
to rest. 

2. Portions of the kinetic energy may be dissipated 
through deformation or disintegration of the 
aircraft structure. Other cargo located forward 
may deform to dissipate energy and cushion the 
impact environment for an aft located container. 

3. Displacement and deformation of a relatively soft 
impact surface, such as soil, may cushion the impact 
and reduce decelerations in the norm~l direction. 

4. The package orientation with respect to the surfaces 
that are contacted may change as the crash progresses, 
allowing more than one impact event in which to 
dissipate its total kinetic energy and allowing de­
formation of its surrounding impact absorbing materials 
to occur over a larger surface area than in the quali­
fication test. 

The general progression of damage in aircraft accidents is dis­
cussed in a U. s. Army Mobility Research and Development 
Laboratory document (Ref. 9). As described in this document, 
''The structure which first contacts the impact surface 
usually is the first to begin to deform. This localized deforma­
tion continues either until the kinetic energy of the aircraft is absorbed at low speeds over relatively large distances or 
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tmtil there is enough structure involved in the deformation 
to produce a significantly high dccelerative force on the 
aircraft mass. If the quantity of kinetic energy to be 
absorbed is small, structural damage may be minor, and the 
aircraft may simply come to rest without endangering occupants" 
(or cargo). "Wht.n the initial kinetic energy is high, there 
is more likelihood that forces will build up until total air­
craft dec~lerative forces become large. Once these high de­
celerative forces are reached, then buckling throughout the 
aircraft may occur." 

The velocity of an aircraft at the instant of crash can be 
resolved into components of velocity normal and tangential to 
the impact surface (Figure 2). 

Impact Angle 

Pitch Axis 

(normal) 
Figure 2_ 

Energy absorption in these two directions can differ signifi­
cantly. Most aircraft crashes occurring at impact angles up 
to 30° are accompanied by a rapid change in pitch angle to 
align the aircraft fuselage with the impact surface. Without 
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substantial intervening obstacles, aircraft translation in 
the tangential direction is opposed primarily by frictional 
forces exerted on the aircraft surface by the impact surface 
and by airframe "plowing" type interaction with terruin 
irregularities. Although the acceleration pulses transmitted 
through the airframe under these circwnstances are of irregular 
frequency, magnitude, and duration, the distance traveled by 
the aircraft before tangential motion is arrested can be 
quite large, corresponding to an average deceleration of 
relatively low magnitude. If the compressive forces resulting 
from aircraft interaction with the surface become sufficiently 
high or if the skidding aircraft were to encounter a substan­
tial obstacle, kinetic energy would be dissipated through 
buckling and longitudinal collapse of the airframe. Until 
the energy absorption capability of the airframe was exceeded 
and collapse had essentially "bottomed-out", this energy 
absorption process would occur at modest levels of force arid 
acceleration. 

In most cases, the noI111al velocity component is substantially 
lower than the tangential component because most crashes occur 
at small impact angles. However, in comparison to the tangential 
direction, velocity changes in the nonnal direction occur within 
only a short ·distance. Bearing pressures acting over the sur­
face contact area produce large forces which rapidly decelerate 
the aircraft in this direction. The vertical dimensions of the 
lower hull and floor system afford little distance for kinetic 
energy to be dissipated by structural collapse. For this 
reason, the normal component of velocity is considered to be 
th.e parameter of primary significance with respect to impact 
severity. Although there is essentially no possibility that 
motion can be arrested over protracted lengths of time or 
distance, the impact surface for cargo can be considerably less 
damaging than the essentially unyielding surface prescribed in 
the qualification test. DefoI111ation of the impact surface, 
collapse of the underside structure of the aircraft, and com­
pression or crushing of debris between the package and the 
impact surface may provide several inches of stopping distance 
which are not available in the qualification test. This would 
lower the average deceleration forces experienced by a container 
and mitigate the severity of impact. 

A report published by the FAA (Ref. 10) contains a general eval­
uation of the crash and destruction of a twin engine piston 
propelled aircraft and a four engine jet propelled transport 
aircraft. The assumed crash speeds were 100 mph for the 45,000 lb. 
piston aircraft and 150 mph for the 150,000 lb. jet aircraft. 
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TABLE 1 

Energy Absorption Capability of Typical Airframes (Ref.10) 

Longitudinal Crushing of 
Fuselage Forward of Wings 

Loss of Both Wings by 
~ Chordwise Shear or Bending 
0 
I 

Vertical Crushing of 
Lower Fuselage 

(1) 
(2) 

45,000 pounds 
150,000 pounds 

Twin Engine Piston 
Transport Aircraft (1) 

Fraction of Kinetic 
Energy Dissipated* 

20% 

4% 

1.3% 

Maximwn 
Deceleration 

7g 

19g 

llg 

* Fraction based on impact speed of 150 ft/sec for the 
piston aircraft and 220 ft/sec for the jet aircraft. 

Four Engine Jet 
Transport Aircraft (2) 

Fraction of Kinetic 
Energy Dissipated* 

8% 

8% 

1.3% 

Maximum 
Deceleration 

4g 

llg 

14g 



The results of this repQrt, summarized in Table 1, indicate 
that the g-loads which accompany deformation and collapse 
of the aircraft are not sufficiently large to be a major 
threat to containers. However, structural collapse of the 
airframe will not dissipate a large percentage of the kinetic 
energy possessed by aircraft at flight speeds. The kinetic 
energy of a crash must essentially be dissipated by aircraft 
interaction with the surface (displacement, deformation, and 
friction). If the normal component of velocity at impact is 
not excessive, the energy absorbing capacity of the lower 
fuselage will not be exceeded and decelerations produced 
in this direction will be modest. Crashes involving higher 
rates of descent may produce fuselage damage leading to air­
craft disintegration by subsequent longitudinal decelerations. 
If forces in the tangential direction, due to friction and 
"plowing" type interaction with the surface, do not become 
excessive (i.e., 5 to 10 g's for the jet aircraft), longi­
tudinal collapse of the airframe will not occur and the 
aircraft will come to rest over a relatively large distance. 
But if the skidding aircraft strikes a substantial obstacle, 
longitudinal collapse can occur at low force levels without 
dissipation of substantial kinetic energy. 

This type of airframe energy absorption performance was also 
observed in a series of tests done for the U. S. Air Force 
by the Flight Safety Foundation · (Ref. 11) • In these tests, 
three C-119C cargo aircraft were loaded with a 13,000 lb. 
container and crashed at a speed of 207 ft/sec. Two of the 
aircraft were impacted at 90° into a 30-inch thick concrete 
wall backed by an earthen embankment; the third was impacted 
at an angle of 20° into an earthen mound. For the two tests 
into the wall, the container experienced low acceleration as 
structure forward of the container progressively collapsed 
longitudinally. After collapse had proceeded sufficiently, 
the container struck the crushed portion of the forward 
fuselage intervening between the container and the wall at 
a velocity of 190 ft/sec (17 ft/sec less than the impact 
velocity of the aircraft). The wall was displaced 6 inches 
and energy absorbing materials provided on the container were 
crushed 14 inches. The report estimates that the 17 inches 
of debris between the container and the wall were crushed 
50%, providing total stopping distance for the inner con­
tainer of 28.5 inches, resulting in an average deceleration 
of 236 g's, with a peak of approximately 708 g's. In the 
third test at 20° onto an earthen mound, the container re­
mained attached to the fuselage floor as the forward section 
collapsed. When the forward edge of its shipping pallet struck 
the crushed aircraft structure, the container was released 

-21-



and thrown free from the disintegrating aircraft. The air­
craft wreckage continued to move for several hundred feet 
while the container impacted into the front face of the slope 
and tumbled over the crest, com~ng to rest at the base of the 
mound. In each of these three tests, the velocity component 
normal to the impact surface was sufficient to cause collapse 
or disintegration of the fuselage with minimal protection 
being afforded to cargo by the aircraft. In the first two 
instances, cargo impact was mitigated by a small reduction 
in container velocity before impact, cratering and displace­
ment of the wall, and compression of aircraft debris between 
the wall and the container. In the thirq case, the total 
kinetic energy of the container was not dissipated in a 
single impact event. The container orientation changed 
with respect to the surfaces that were contacted and per­
mitted more effective utilization of the surrounding impact 
absorbing materials. Container impact was also mitigated by 
cratering and depression of the soil surface. 

In other crash.circumstances, the aircraft structure can pro­
vide considerable additional protection to cargo. This is 
illustrated in two reports published by the FAA (Refs. 12, 13) 
concerning full scale crash testing of a DC-7 and a Lockheed 
Constellation aircraft, Although both of these tests ~ere 
conducted at speeds (235 and 189 ft/sec) similar to those used 
for the Air Force tests, the degree of aircraft damage was 
much less. The crashes occurred at smaller impact angles and 
had lower velocity components normal to the impact surface. 
The main portion of both fuselages remained essentially intact 
and the impact environment experienced by cargo in these crashes 
was not sufficient to cause failure of the restraining systems. 

There is considerable variation in the velocities at which air­
craft crashes have occurred. For conunercial aviation accidents, 
very little tabulated or quantified data concerning velocity 
and other flight parameters at the time of crash could be located 
by the NRC staff or its consultants. However, extensive records 
of this sort are maintained for military aviation accidents at 
Norton Air Force Base, California. At least three statistical 
studies have been made of this data. In May of 1971, NASA 
published preliminary impact speed and angle criteria for the 
nuclear airplane (Ref. 14), This report was based upon analysis 
of 96 major military accidents occurring between 1960 and 1965 
involving multi-engine jet cargo and bombardment aircraft. In 
November of 1971, the Advanced Concepts Department of Lockheed 
Georgia Company published a report concerning large military 

-22-



aircraft accident statistics (Refs. 15, 34). The data used in 
this study combined the 96 jet aircraft accidents used in the 
NASA study with the records of 218 accidents between 1964 and 
1970 involving large, multi-engine transport, bompardment, and 
special mission aircraft operated by the Air Force. The re­
sultant sample comprised 311 accident digests. All accidents 
except those involving ground contact following a controlled 
flight-airborne phase were eliminated. Also, all accidents 
involving aircraft with a sonic, or higher, speed capability 
were rejected as were those accidents which failed to provide 
numerical estimates of impact speed. The final data set con­
sisted of 128 accidents involving eleven different types of 
aircraft. The results of the study are probabilistic in nature 
and are normalized in terms of velocity at impact to maximum 
low altitude (30,000 feet) spee~ capability as well as in terms 
of normal velocity at impact to maximum low altitude speed capa­
bility. 

The results of both the NASA study and the Lockheed Georgia 
study are based upon the combined accident data for heavy bom­
bardment aircraft (B.47, B-52) and military cargo aircraft. 
Because bombardment aircraft data was included in the study 

. sample, the results may not be applicable to commercial aviation. The mission of bomber aircraft sometimes involves high speed 
flight to tar.get at relatively low altitudes above terrain. 
Some results of the Lockheed study are shown below; speed char­
acteristics of typical cargo aircraft are listed in Table 2. 

1. The ratio of average crash speed to maximum air­
craft speed capability at low altitudes for the 
sample was approximately 0.34. For a 707 aircraft 
(maximum speed 920 ft/sec), this would correspond 
to a speed of 312 ft/sec. For crashes which occur 
during landing and take-off, the average ratio was 
approximately 0.29, corresponding to a speed of 
267 ft/sec for a 707 aircraft. 

2. The ninety percent value for ratio of crash speed 
to maximum low altitude speed capability is 0.67. 
For normal velocity component, the ratio is 0.325. 
The ratio of crash speed corresponding to 95% is 
reported to be O. 77. 

3. Ninety percent of aircraft accidents are reported 
to involve impact angles less than 60°; 76% to 
involve impact angles less than 15°. 
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TABLE 2 
Approxi.ate Speed Data For 

Typical Cargo Aircraft 
(References 27 and 37) 

Aircraft Designation 
Take-Off (1) 
trt/sec) 

Aircraft Stall 
in Take-Orr 
Configuration (2) 

(ft/sec) 

Aircraft Stall 
in Landing 

Landing(3) Configuration 
(ft/sec) (ft/sec) 

Turbo-Jet Aircraft 

B-707-320C 290 250 230 175 
8-727-lOOQC 255 225 205 160 
B-737-200QC 21'5 215 195 150 B-71f7F 320 280 255 195 DC-BF 300 265 21f0 185 
DC-9-30F 275 21fO 220 170 DC-10-lOCF 285 21f 5 235 180 

Turbo-Prop Engine Aircraft 

FH-227D - - 175 135 L-100-20 - - 215 165 

Reciprocating Engine Aircraft 

DC-7F - - 200 155 101f9H - - - -161f9A - - 195 150 

(1) Assumed relationship: Take-off velocity : landing velocity = 1.25 

Cruise Maxiaua 
(ft/sec) (Ct/sec) 

800 920 
800 910 
8115 860 
850 9110 
800 880 
815 880 
820 895 

If 25 11110 
515 565 

365 525 
If 15 
3!f 5 If If O 

(2) Estimated using relationship, take-off speed = 1.15 times stall speed (l!f CFR 25.107) 

(3) Estimated using relationship, landing speed = 1.3 times stall speed (111 CFR 25.75 and 25.125) 



· ln August of 1975, Sandia Laboratories published a report con­
cerning the accident environments expected for C-5, C-141, and 
C-130 aircraft accidents (Ref. 16). This report was, in part, 
derived from information collected for an earlier study of the 
severities of transportation accident environments (TAC Study) 
performed for ERDA and DOT (Ref. 17). The aircraft portion of 
the TAC study is based upon analysis Qf 305 accident records 
documented at Norton Air Force Base. These accidents repre­
sent all Air Force aircraft flight accidents resulting in air­
cra~t damage for a selected group of cargo aircraft within the 
period from 1962 through 1972. As defined by the Air Force, 
aircraft flight accidents resulting in aircraft damage require 
more than 150 man-hours for repair and occur within the period 
from which the engines are started for the purpose of authorized 
flight until the engines are stopped and the brakes are set. Of 
the 305 accidents, 149 were classified in the report as impact 
accidents. In cases where a necessary flight parameter was not 
included in the accident record, the missing data was either 
assigned a value appropriate to the accident category or esti­
mated through a stat1stical distribution treatment. The results 
are in the form of a probabilistic relationship for the normal 
velocity component at impact. Through use of U. S. Air Carrier 
accident rates, the study also includes a probabilistic estimate 
relating the normal component of velocity in accidents to miles 
of travel for expected occurrence in conanercial aviation. 

The data sample (Ref. 16) used in the TAC study indicates that 
only a small nUJDber of military cargo aircraft crashes have 
occurred at speeds greater than 250 knots. Of the 149 military 
cargo aircraft accidents that involved impact, only eight were 
estimated to have occurred at a speed in excess bf 422 ft/sec 
(Table 3). Of these eight, only one is known to have had a 
normal velocity component greater than 422 ft/sec. However, 
normal velocity estimates are not available for four of the 
eight cases. 

The National Transportation Safety Board (NTSB) maintains acci­
dent data records for U. S. air carriers. In the 14-year period 
from 1962 to 1975, there were 243 U.S. air carrier accidents 
involving collision of aircraft over 12,500 pounds with ground, 
water, or other objects (does not include collision between 
aircraft in flight). Estimates of speed at impact are available 
for 12 of these 243 collision impacts (Ref. 18). For these 12 
accidents (Table 4), the highest estimated speed is 235 knots 
(397 ft/sec). 
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TA~LE 3 

Military Cargo Aircraft Accidents* 1962 through 1972 
Estimated to Involve lll!Pact Speeds of 400 FPS or More (Ref. 16) 

Aircraft Type Impact Speed (fps) 

KC-135 High 

KC-135 High 

507 

KC-135 500 

500 

490 

C-135 461 

KC-135 440 

422 

422 

410 

405 

KC-135 401 

* Total accident cases 305. Of these, 149 are categorized 
as impact accidents. 
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TABLE 4 

U.S. Air Carrier Accidents 1962 Throu h 1974 for Which 
NTSB Has NU111erical Estimates o Speed (Re • 18 

Aircraft Type Impact 
I 

127 

707 

580 

DC-6 

707 

DC-9 

440 

707 

FH 227 

580 

DC-3 

DC-9 

Speed 

235 

187 

170 

155 

150 

145 

134 

130 

120 

106 

95 

80 

(Knots) 
Impact Angle 
with Surface Flight Phase 

Approach 

Take-off 

Approach 

Climb to Cruise 

Approach 

Approach 

Approach 

Approach 

Descent from 
Cruise 

Approach 

Approach 

Take-off Abort 

* Accidents/Incidents involving collision with grotm.d/water or other 
objects (not including collisions with other aircraft in flight). 
Aircraft over 12,500 potm.ds. Total cases in this category 243. 
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B. Crush - As used in this working paper, crush refers to static 
or dyna11ic c0111pression of a shipping container by the weight 
or inertia force of an impinging object. Essentially no data 
could be located concerning either the mechanisms that have 
produced crush in aircraft crashes or its severity. There-
fore, the qualification criteria proposed to protect against 
that environment is necessarily based upon judgemental estimates. 

The two most probable causes of crush in an aircraft crash are 
cargo to cargo interaction and cargo interaction with the air­
craft. In the longitudinal direction, deceleration forces may 
exceed the capabilities of the cargo restraint system, allowing 
cargo to move forward relative to the aircraft. Under these 
circumstances, an intermeddled container could be compressed 
between bulkheads or cargo located forward and other cargo 
located aft. An assessment of this environment (Ref. 21) made 
by a consultant to the NRC staff shows that the resulting crush 
load on the container could be considerable, depending upon the 
weight and relative velocity of the impinging objects and the 
deceleration rate of the aircraft. Because of the variety of 
circumstances affecting the petential severity of this load, 
no satisfactory means was found to simulate or bound this 
environment by a specific test. Instead, the qualification 
criteria in this paper are predicated upon an operational 
control requiring that plutonium packages be located in the 
aftmost portion of the aircraft that is practicable for cargo 
of its size and dimensions. This assures that there will be 
no large mass of cargo located aft of the container to produce 
a high crushing force. In addition to providing protection 
against longitudinal crush, this location affords maximum 
advantage of the airframe to mitigate impact severity. The 
FAA requires that flight recorders be located as far aft as 
practicable for this specific purpose (Ref. 20). 

In the vertical direction, the primary potential for producing 
a crush environment is through collapse of the lower fuselage. 
A container located in a cargo compartment below the main deck 
could be compressed between the hull and the floor structure 
(see sketch). 
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·To protect against this environment, the qualification criteria 
specifies the following physical test: 

A static crush load of 70,000 pounds applied in 
succession along the longitudinal and one orthogonal 
lateral axis of the container. The force on the con­
tainer to be developed between a flat steel surface 
and a two-inch wide, straight, solid, mild steel bar 
with the longitudinal axis of the bar parallel to the 
plane of the flat surface. The length of the bar to 
be at least as long as the diameter of the package 
and the depth of the bar to be sufficient so that the 
package is not contacted by any members or devices 
supporting the bar. The two-inch width of the bar 
to contact the center of the top end of the con­
tainer for the longitudinal loading; and for the 
lateral loading, to contact the container at mid­
length with the longitudinal axis of the bar perpen­
dicular to the longitudinal axis of the container. 

The 70,000 pound load corresponds to the force required to 
cause upward bending, buckling, or shear failure of the floor 
system above lower cargo compartments (Ref. 2;) and represents 
a limiting condition for this type of crush load. The two-inch 
dimension is a typical value for width of floor beams in cargo 
aircraft. 

A third possible mechanism for producing a crush environment is 
container interaction with major pieces of the aircraft. For 
this type of crush, one or more breaks in the cargo compartment 
must have occurred during the accident. The probability that a 
portion of a disintegrated aircraft would overlap the area 
occupied by a container is estimated in the Sandia study of 
accident severities (Ref. 17). Based upon the extent to which 
major debris has been scattered in several crashes, the report 
estimates the probability of a crash producing this type of 
crush to be in the range of 0.01 to 0.06. 

If such a crush environment is produced, there is no suitable 
method to estimate its severity. However, a container which 
can withstand the other physical tests included in the qualifi­cation criteria inherently has a high resistance to damage from 
this cause. In addition, the 70,000 pound crush requirement is 
based upon the deformation capability of the load bearing floor 
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structure of the aircraft. If a large piece of the aircraft 
fuselage should land upon a container, it is possible that the 
fuselage would deform around the container or that part of the container would be pressed below a soil surface without damage. Based upon these considerations, the qualification criteria in this paper do not propose any additional tests to protect against this type of crush environment. 

C. Puncture - As used in this paper, pllllcture refers to a con­
tainer striking or being struck by an object which by virtue of its small size or pointed nature could cause a localized 
penetration. In an aircraft accident, a container could be 
struck by small pieces of free flying debris, such as bolts, cable clamps, bits of splintered wreckage, etc., which may 
have some potential to penetrate. A puncture environment could also be produced by the container striking a pointed object such as a protruding airframe member, tree limb, or jutting rock. As in the case of the crush environment, essentially data concerning puncture is availaple and qualification criteria 
must necessarily be based upon judgemental estimates. 

The puncture test proposed in this paper envelopes both the puncture-'test prescribed for radioactive material containers (10 CFRl 71.36) and the test prescribed for flight re­
corders (14 CFR § 37.150). These two tests are conducted 
in a similar manner with the exception of the method used to apply the force. In the case of radioactive material packages, the container is drQpped 40 inches onto a probe. In the case of flight recorders, a 500 pound weight is dropped 10 feet onto the device. One factor affecting the relative severity of these two tests is whether the weight of the object being tested ex­ceeds 500 pounds, This is also relevant to an accident since either a heavy container could strike a stationery pointed 
object or a light container at rest could be struck by a heavier 
pointed object 

To assure that plutonium containers have a high resistance to penetration from contact with pointed objects, the qualification criteria specify the following test: 

Packages weighing less than 500 pounds to be placed 
upon a flat, essentially unyielding, horizontal 
face and subjected to a weight of 500 pounds falling 
from a height of 10 feet in succession onto the top, 
bottom, and side of the container. The end of the 
weight contacting the package to be a solid probe 
made of mild steel 12 inches long, 8 inches in 
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diameter at the base, transitioning to 1-inch in 
diameter at the enQ. The axis of the probe shall 
be perpendicular to the horizontal surface. For 
packages weighing 500 pounds or more, the probe 
to be placed on a flat, essentially unyielding 
surface and the container dropped from a height 
of 10 feet onto the probe, the container striking 
in succession on its top, bottom and side. 

The proposed test assures that a plutonium shipping container 
will have a high degree of resistance to penetration or puncture. 
The test is substantially more severe than that prescribed for 
flight recorders where the device rests on a sand surface which 
is relatively easy to deform and where the probe attached to 
the falling weight is a length of 1/4 inch diameter bolt which 
is free to buckle, bend, or shear when in contact with a hard 
surface, Although weights and velocities (25 ft/sec) greater 
than those in the proposed test may be envisioned in an aircraft 
crash, several requirements are necessary for container pen­
etration. 

1. The probe must be of sufficient length to extend 
through the energy absorbing and thermal insulating 
materials surrounding the inner containment vessel. 

2. The probe must be of sufficient rigidity to provide 
a -penetrating force without itself being crushed 
or collapsed. 

3. The probe must be sufficiently aligned with the 
center of gravity of the container in the direction 
of travel to preclude non-penetrating deflection. 

4. Sufficient kinetic energy must be present in the 
system to produce containment vessel penetration. 

Post Crash Conditions 

Following an aircraft crash, cargo could be subjected to various po­
tentially damaging environments, including thermal explosion, immersion, and burial. A potentially damaging thermal environment may also occur during the course of ground operations and not be p~eceded by air-craft crash conditions. The Sandia study of transportation accidents (Ref. 17) indicates that only 34% of the aircraft incidents which meet the civilian definition of an accident (Ref. 22) could be expected to 
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produce fire, and only 22% of those incidents could be expected to 
produce both impact and fire. Post crash burial of a package may 
occur if the container is thrown free of an aircraft in flight (or 
during a crash) onto a soft surface. Heat transfer characteristics 
could be different for this situation, possibly resulting in higher 
internal temperatures and pressures. Package inunersion is associated 
with accidents that occur over, or into, a body of water. Under 
these conditions, a package could be subjected to increased external 
pressure. The specific qualification tests that are proposed to 
protect against these environments are outlined below. 

A. Thermal Explosion - A thermal explosion could occur following 
an aircraft crash or during the course of various aircraft 
operations on the ground. The severity of this environment 
depends upon the nature of the explosion, its intensity, and 
its duration. A physical test is prescribed in the qualifica­
tion criteria to assure that plutonium shipping containers can 
withstand the thermal environment of an aircraft accident. 

In considering an aircraft thermal explosion environment, a 
distinction is made between an explosion characterized by a 
combustion wave and the explosion characterized by detonation 
wave. A combustion wave propagates by the processes of heat 
transfer and diffusion, whereas a detonation wave is a shock 
wave which is sustained by the energy of the chemical reaction 
initiated by the temperature and pressure of the wave. Com­
bustion waves are subsonic while detonation waves travel above 
the sonic velocity of the medium. An explosive medium may 
support either type of wave, depending on the various conditions 
of the explosive mixture, such as confinement and mixture com­
position (Ref. 2 3) • 

A thermal explosion, whether it exhibits a combustion wave or 
detonation wave, will impose a thermal energy load which the 
package must be capable of withstanding. In addition to the 
thermal energy of the explosion, there may also be a significant 
pressure load in the case of the detonation wave, while the com­
bustion wave travels at subsonic speeds with constant pressure 
equal to the ambient on either side of the wave. 

The general discussion above is valid for either gases or liquids 
in air in that liquid fuels vaporize and behave similar to gases prior to the combustion reaction. This imposes an additional 
dependency of the combustion rate on the fuel vaporization rate, 
and increasing the liquid vaporization will increase the rate of fuel consumption and heat production. One method to achieve this, 
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when increasing the rate of combustion is desired, is to Qisperse droplets of fuel. This increases the fuel surface area and consequently, the vaporization rate. Once started, 
the heat or other energy from the reaction accelerates the 
wave to a stable sustained reaction which proceeds as a com­bustion or detonation wave. Of interest to this discussion 
are the liquid fuels used in jct aircraft. From the stand­
point of jet engine design, these fuels are ideally developed to burn very rapidly or deflagrate, with a subsonic combustion type wave. A very fast combustion wave is desirable, to en­
sure complete combustion of the fuel. The detonation wave, 
however, is not desirable since it would tend to damage the 
engine. Typical jet fuels, therefore, have very high burn 
rates, but do not tend to detonate under the conditions 
found in the jet engine combustion chamber. To extend this to the case of fire accidents, J. H. Meidl (Ref. 24) in dis­
cussing fire-fighting techniques for gasoline and jet fuel 
fires, considers these fuels to present a deflagration rather than a detonation hazard to firemen and others in close prox­imity to such an accident. 

Two possibilities are considered for the post crash thermal 
explosion. First is the case in which the fuel tanks are ruptured, spilling fuel, followed by ignition. Since ignition occurs with­out confinement of the explosive mixture, a deflagration is assumed to occur. Second is the case in which ignition somehow occurs in the partially empty intact fuel tank after the crash. The vapor/air mixture over the liquid fuel in the tank will burn rapidly but without detonation. This could result in a rapid 
increase in temperature and internal pressure in the tank, causing it to rupture and disperse the fuel in fine atomized droplets, leading to a very rapid combustion rate. Rupture of the tank, and sudden release of hot gases, possibly as a pressure wave, 
represents the great~st hazard for detonation of the dispersed fuel in air. However, once the tank rupture occurs, there is no longer confinement of the explosive mixture, and the weak 
pressure wave rapidly decreases in strength as the flow diverges. Based on these considerations, protection against thermal ex­
plosion in an aircraft accident can be limited to the deflagra­tion process which is characterized by a very rapid subsonic 
combustion wave. 

Factors affecting the intensity or average temperature of air­
craft fires include: the type of fuel, the ventilation or air available to the fire, the location of the fire, and the con­tribution of cargo and aircraft structural materials. The 
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Sandia study of aircraft accident seventies (Ref. 17) con­cludes that the fuel flame temperature is the most significant parameter affecting the fire intensity. The results of tests performed by B. E. Bader (Ref. 25) and L. H. Russel and J. A. Confield (Ref. 26) for JP-4 and JP-5 aviation fuel indicate temperature variations from 1400° F to 2400° F for JP-4 fuel and from 1400° F to 1975° F for JP-5 fuel. The height over the fuel pool was found to have a strong influence on fire intensity in both investigations. The peak temperatures (Ref. 26) for the JP-5 fuel tests occurred at the central location in the pool several feet above the liquid surface. The variations due to position in the fire can be expected since height and location differences affect the ventilation of the fire. A single temperature to represent intensity is justified when the effect of the fire on the package is con­sidered. The heat transfer to the package is by radiation and convection, and the predominant mode of heat transfer for high flame temperatures is radiation. For a relatively massive structure, such as a plutonium shipping container, the thermal response in such an environment will be affected primarily by the incident heat flux. The effects of the gas temperatures contacting the package will have less significance. Due to the predominant contributions from radiant heating, an average fire ambient flame temperature may be used. B. E. Bader (Ref. 25) states that a black body radiation source of 1850° F is appropriate to simulate an aircraft fuel fire. This con­clusion is based on comparison of the thermal performance of test items exposed to actual JP-4 aviation fuel fire tests and computer simulation using a uniform radiant heat source. 

In addition to intensity, a duration is needed to specify the total energy incident to a package from a fire environment. The primary factors which affect fire duration are the extent of fuel dispersion, the quantity of fuel on board the aircraft, and the thermochemical properties of the fuel. The extent of dispersion and the quantity of fuel are factors which may vary considerably depending upon the nature of the accident, the phase of flight at which the accident occurs (e.g. landing or take-off) and the characteristics of the aircraft. The thermo­chemical properties of various aviation fuels are, however, fairly uniform. 

The fuel dispersion problem was considered in some detail in the Sandia study of cargo aircraft accident severities (Ref. 17 ). 

-34-



In that report, a correlation could not be found between fuel dis­persion and impact accident parameters. To explain this unexpected result, the investigators concluded that for low impact angle crashes, the fuel tanks remain nearly intact and are carried 
along with the aircraft. For high velocity, high impact 
angle, the fuel tanks are destroyed but the resulting spill remains close to the aircraft, The assumption that the fuel 
remains in the proximity of the aircraft is conservative for both crash and non-crash induced fire accidents. 

The model used in the Sandia study to estimate fire duration 
assumes duration is proportional to fuel quantity and in­
versely proportional to dispersion area and burn rate. The 
relationship is given by the equation 

where: 

w 
t = pAR (1) 

t = fire duration (minutes) 
W = weight of fuel (lb) 
p = fuel density (48.7 lb/ft3, for JP-4 fuel) 
A = dispersion area (ft2) 
R = surface recession rate (1.33 x 10-2 ft/min, for JP-4 fuel) 

This equation was used to estimate the maximum fire duration for several typical jet cargo aircraft. A full fuel tank at the time of the accident was conservatively assumed. The dispersion area was estimated to be the projected area of ·the wings and fuselage, which will be defined as the crash imprint area. In a crash, the aircraft was assumed to form a shallow crater (crash 
i~print area) which could confine the fuel into a pool. If such an imprint is not fanned, say in a non-crash induced fire with ruptured fuel tanks, the fuel would not pool but disperse by flowing over a much larger area, resulting in a large fire with a shorter burn time. The fire duration expression given in 
equation (1) is shown in Figure 3 as a function of the ratio of fuel weight to crash imprint area. The fuel capacities (Table 5) and estimated crash imprint areas have been calculated for various co11U11ercial cargo aircraft presently in service (Ref. 27) 
These values are presented on Figure 3, which shows a maximum expected fire duration of 54 minutes for the DC-8. 

Based on this analysis, it is concluded that ~xposure to a jet fuel fire of average representative flame temperature for 
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55 minutes exceeds the most severe fire environment that a 
package would encounter in an aircraft accident environment. 
The average flame temperature is represented as an 1850° F 
black body radiation source. 

In considering observations of actual aircraft fire accidents, 
apparent exceptions to the proposed thermal test environment 
are immediately evident. The exceptions include fires of 
higher intensity and fires of longer duration. Higher in­
tensity observations are most likely due to the burning of 
other cargo or of the aircraft structure itself. Fire from 
either of these possible sources would be of short duration 
and also very localized. For the fire environment in which 
thermal radiation is the dominant mode of heat transfer, 
the energy contribution from these short duration localized 
sources is insignificant when compared to the energy from 
combustion of the fuel. The . long duration exceptions are 
considered to have two possible causes. The first is smolder­
ing of materials present in the accident. Smoldering would 
not contribute significantly to the accident thermal envir­
onment since its characte·ristically very low intensity 
results in an insignificant total energy, A final consider­
ation is the possibility of a high intensity long duration 
fuel fire. This could result from a small breach in a fuel 
tank which would limit the fuel consumption rate to the fuel 
release rate. The result is a longer duration fire at the 
average fuel flame temperature. For such an occurrence, the 
dispersion ~rea would have to be small since fire duration is 
inversely proportional to dispersion area; the thermal 
source area and the extent of fire is therefore small. The 
average flame intensity will be the maximwn estimate (1850°), 
but its effectiveness on the package will be reduced due to 
the reduced visibility of the package to the fire, and the 
increased visibility of the package to the colder ambient 
environment. 

The qualification criteria prescribes the following physical 
test to assure that plutonium containers can withstand an 
aircraft accident thermal environment: 

Exposure to a thennal test in which the heat input 
to the package is not less than that which would result 
from exposure of the whole package to a radiation en­
vironment of 1850° F for SS minutes with an emissivity 
coefficient of 1.0, assuming the surfaces of the package 
have an absorption coefficient of 1.0. 
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·A physical test .is to be performed on an actual package; 
computer simulation or engineering analysis is not acceptable 
as a means to assess the effects of the specified thermal 
environment. If the physical .test is conducted in an actual hydrocarbon fuel fire, no correction to the test conditions is required to account for the actual package absorption 
coefficient or the extent to which it may differ from a 
value of 1.0. However, a correction must be made if the 
physical test is conducted in a furnace or with some other 
clean heat source. This is to account for the actual absorp­
tion coefficient of a package in a hydrocarbon fire where 
soot may be deposited on the surfaces. The specified value 
of 1.0 is a limiting value that is slightly conservative; 
the corresponding value for lampblack (soot) is approximately 
0.97. 

B. Immersion - An immersion environment is produced by submerging 
a package in a liquid medium. Of primary concern is possible 
hydrostatic crush of the package in inland waters or near the 
coastline. The Sandia study (Ref. 17) considers the probable depth of immersion fol lowing an aircraft crash into these 
waters. The report estimates that 98\ of all immersion 
accidents will not result in submersion to a depth greater than 400 feet. Few inland waters exceed 1000 feet in depth; 
Lake Superior is the only large body of water with a depth 
greater than 1000 feet although some small inland lakes are 
of exceptional depths (e.g. Crater and Chelan Lakes). The 
depth of Lake Superior is 1333 feet at its deepest point 
(Ref. 28). 

To protect against the external pressure of an iJJDI1ersion environ­ment, the qualification criteria requires an assessment to be made for an external pressure loading of 600 psi. This pressure corres­ponds to a depth of water in excess of 1,350 feet. 

C. Burial - A third post crash environment is burial of the 
package. Packages impacted at high velocity onto soil sur­
faces may be buried under the soil or covered by debris in a crash. Heat dissipation under these circumstances could be 
impeded, resulting in increased package temperatures. The 
thermal effects of this environment on package containment 
have been considered by means of a model which conservatively estimates the effects of the limiting case of infinite burial. The significant parameters were varied to include those char­acteristics to both present and future packaging designs and 
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practices. 11le results of this assessment lead to the gen­
eral conclusion that deep burial does not pose a safety 
problem. 

Steady state heat conduction through a spherical shell with 
a constant heat flux at the inner sphere surf ace was chosen 
to model the burial problem. 11le solution is given by 

6T = _i_ (1 - rp/r0 ) (1) 
4'11'krp 

and 6T ,. Ts - T 
CD 

(2) 

where: 

0 6T = temperature differential across the shell, F. 
Ts = inner shell, or package surface temperature, °F. T· = outer shell, or earth's surface temperature, °F. 
Q = package internal heat generation, Btu/hr 
k = shell, or soil thermal conductivity, Btu/ft-hr °F. 
rp = inner shell, or package effective sphere radius, ft. 
r 0 = outer shell, or effective earth cover radius, ft. 

Since the buried package is expected to reach its maximum 
temperature very quickly, a steady state model was chosen 
The choice of a spherical shell to represent the soil surround­
ing a buried package is justified for deep burial. As the 
outer radius increases the effect of the thermal disturbance 
at the center of the sphere on the radius (r0 ) is diminished. 
It will be shown that for large (r0 ), corresponding to deep 
burial, the solution converges to a finite value that is 
independent of (r0 ) and depth (H). 

The upper bound for such a model is to assume an infinite 
burial depth (H) and find the limiting value of Equation (1). 
The burial depth (H) is measured from the package center to 
the earth's surface. Since the outer sphere radius (r0 ) is 
proportional the the depth (H), the corresponding limiting 
relationship of (H and r 0 ) is: · 

(3) 

The above is used to obtain the limiting value of Equation (1). 

lim 6T 
H-+co 
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The conservatism resulting from the suggested model is 
evaluated by examining the bounds of the solution for the 
surface temperature of a buried package. The upper bound 
is already identified by Equation (4). The lower bound is 
estimated by letting (r0 ) in equation (1) equal the burial 
depth (H). This assumption results in underestimating the 
the1'11al resistance offered by the soil which surrounds the 
package. The range of (AT), in which the actual solution 
exists, is expressed by the inequality: 

0 (1 - rp/H) <AT < ~4 k. ~ w rp 
(5) 

The above is rearranged to explicitly show the effect of the 
ratio of (rp/H) on the accuracy of the solution. 

(1 - rp/H) < 4/~!wkrp) < 1 (6) 

Figure 4 shows how the range which bounds the actual solution of 
AT rapidly diminishes as the depth of burial to package radius 
{H/rp) increases. Specifically, at H/rp = 10 the range is about 
10\ of the limiting prediction; at H/rp = 25 the range is re­
duced to about 4\. The limiting, infinite burial assumption 
is a good approximation for deep burial, and it is conservative 
for shallow burial. 

The model assumes the package to be spherical with radius (rp)· 
The typical package will be cylindrical in shape with char­
acteristic dimensions of length (1) and diameter (d). A 
reasonable choice for an effective package spherical radius 
is fot.md by equating the surface areas of the sphere and 
actual cylindrical package (As,Ac)• which is satisfied by: 

rp = ~ 11/2(1 + 2x1/d) (7) 

or alternately, the conservative approach using the inequality 

As ~ Ac 

is satisfied by 

rp ={d/2, 
1/2, 

l/d > 1/2 
l/d < 1/2 

(8) 

(9) 
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A parametric solution is obtained for the limiting infinite 
&urial depth model. given by equation (4), in terms of (~) 
and (rp), A constant value of 0.2 Btu/ft-hr-°F is assured 
for the thermal conductivity (k) of soil. This value· corres­
ponds to dry soil or sand which could be expected to result 
in the highest thermal resistance. Consideration has been 
given to present package designs. and designs which are 
anticipated in the future. The maximum internal heat gen­
eration and minimwn effective sphere radius that could be 
expected to satisfy the normal conditions of transport of 
10 CFR Part 71 are: 200 Btu/hr and 3 inches, respectively, 
Lower internal heat generation and larger radii results 
in lower package surface temperatures. 

Figure S shows the temperature difference for infinite burial 
depth limit for a package in dry soil or sand over the range 
of internal heat generation of 0 to 200 Btu/hr. and for radii 
of 3-inches. 6-inches and 12-inches. The maximum temperature 
difference over this range is estimated at 320° F which, for 
a 70° F ambient, results in a maximum package surface temper­
ature of 390°F. This limiting result is not considered to 
be of sufficient severity to cause any real concern. Many 
of the elastomer seals will function for extended service 
under this maximwn thermal environment, and no significant 
structural damage to a package can be foreseen. 

Based on consideration of the results of this study, it is 
concluded that the thermal effects of package burial do not 
produce a significant threat to the safe containment of radio­
active material. Since the study considers the range of 
parameters which include present as well as estimated future 
plutonium package limitations, a general conclusion is reached 
to omit further consideration of burial as being a potential 
problem. 

Mid-Air Collision/Overboard Cargo 

Failure of the aircraft frame or hull can lead to cargo being ejected overboard while in flight. Objects as large as a casket have been 
lost overboard as a result of rapid depressurization of cargo com­
partments. Another mechanism for cargo ejection is through in-flight disintegration of the aircraft. This could be produced by mid-air 
collision or by major in-flight structural failure of the aircraft. 

If a package is ejected overboard because of cargo compartment de­
pressurization, the only environment of concern is clearly free-fall 
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imp•ct onto the surface of the earth. In a situation involving 
free-fall from a high altitude, it is not reasonable to expect 
that the container would be subsequently exposed to a crush, 
puncture, or fire environment. If either burial or water immer­
sion to a significant depth should occur, the effects of impact 
would be substantially mitigated because of the nature of the 
impact surface. The possibility of burial or water immersion has 
been addressed previously in this paper. To protect against a 
free-fall environment, the proposed qualification criteria speci­
fies the following physical test: 

Impact at the calculated terminal free-fall velocity 
at mean sea level at a right angle onto a flat essen­
tially unyielding surface. The container to be tested 
in the orientation (side, end, corner) which produces the 
most damage. 

Impact at the calculated terminal velocity is proposed because 
actual free-fall testing of a container may not be practicable, 
considering required alignment precision for release, wind effects, 
drop height required to reach tenninal velocity, and area of available 
targets. A more practical test method is to propel (e.g. rocket 
sled) the container into the prescribed surface. Impact in the most 
damaging orientation is proposed because shipping containers are not 
specifically designed to be aerodynamically stable in free-fall. 
Since .the terminal velocity of many containers is less than 422 ft/sec, 
the test is not required if the calculated terminal velocity of the 
container is less than the 422 ft/sec velocity proposed for the ground 
crash test sequence or if its terminal velocity exceeding 422 ft/sec 
is used in the ground crash test sequence, 

If a mid-air collision or in-flight structural failure does not result 
in aircraft disintegration, the aircraft may subsequently land safely 
or experience a ground crash accident as previously discussed. In 
the event of in-flight disintegration, it appears reasonable to expect 
that the cargo restraint systems would not be adequate to prevent 
separation of the container from the aircraft wreckage. If the con­
tainer should not be separated from a major section of the disintegrated 
aircraft, the terminal free-fall velocity of the combination is impossible 
to predict. However, the fuselage of aircraft are of relatively light­
weight construction and have a large surface area. . It is reasonable 
to expect the density of a major aircraft fuselage section to be 
relatively low, especially in comparison to a relatively massive and 
compact shipping container. Because of the larger surface area and 
the lower overall density expected for the aircraft fuselage and con­
tainer combination than for the container alone, the effects of drag 
can be anticipated to be much more pronounced, resulting in a smaller 
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terininal velocity for the combination than for the container alone. 

For mid-air collision, it is possible for the relative closing 
velocity between aircraft to be greater than the velocity of either 
aircraft alone. However, mid-air collision docs not necessarily in­
volve fuselage-to-fuselage contact between aircraft. Collision 
which damages a wing or control surface could cause the aircraft. 
to become unstable in flight, increasing drag and producing 
aerodynamic forces which result in aircraft tumbling and disin­
tegration (a situation discussed above). In the event of fuselage­
to-fuselage collision, the effects upon the container are expected 
to be similar to those of aircraft disintegration, assuming that 
the container is not located in a vicinity to be struck directly 
by the other aircraft. If the container is in a position to be 
struck directly, the severity of the resulting impact environment 
is difficult to predict. Although the impact speed could exceed 
422 ft/sec or the terminal velocity of the container, the impact 
surface would not be essentially unyielding as prescribed in the 
qualification criteria. As noted in the previous discussion, air­
craft fuselages are readily susceptible to deformation. This could 
mitigate the severity of impact considerabiy. Deformation of cargo 
located between the container and the other aircraft could provide 
additional mitigation of impact. Also, the container will be cap­
able of resisting a crush load sufficient to deform the load bearing 
cargo deck structure of an aircraft. Considering this capability, 
together with the general structural weakening and failure that would 
be expected in the localized vicinity of contact, it is possible 
that the container could penetrate the aircraft shell and be expelled 
overboard. 

Another consideration is the relative size of the aircraft involved. 
While a mid-air collision between a large aircraft and a small air­
craft may result in the disintegration of both, the impact severity 
for cargo aboard the larger airplane may be relatively moderate at 
the time of contact. Because of the relative mass of the two air­
craft, collision with a small light plane may not produce a large 
or sudden change in the momentwn of a large airplane. under these 
circwnstances, it is also reasonable to expect that the small plane 
would be more frangible and would disintegrate more readily than 
the larger plane; enabling cargo aboard the larger airplane to 
benefit from its structure and larger size. Although mid-air 
collision between two large aircraft can occur, a more typical in­
cident involves collision between a large conunercial airplane and 
a small plane of the type used in general aviation. The NTSB data 
for u. S. air carrier accidents in the years 1962 through 1974 
(Ref. 18) indicates 14 mid-air collision events. Of these 14 events, 
12 involved collision of the conunercial airplane with a general avia­tion type aircraft and 1 with a military aircraft. 
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Based upon these considerations, the qualification criteria do 
not propose any additional tests to simulate the environments . 
experienced by a container in a mid-air collision other than the 
sequential tests and the terminal velocity free-fall test previously 
discussed. 

Standards for Acceptance 

To assure that a package will adequately perform its intended 
safety function, the qualification criteria prescribe specfic 
standards for acceptance relative to containment, radiation shield­
ing effectiveness, and assurance of nuclear sub-criticality. The 
standards for acceptance specified by the qualification criteria 
are consistent with those prescribed by 10 CFR Part 71 and the IAEA 
Transport Regulations. 

For Normal Conditions of Transport, the requirements of 10 CFR Part 
71 may be summarized as follows: 

a. No release of contents. 

b. No reduction in the effectiveness of the packaging. 

c. The package will be sub-critical. 

d. An array of packages will be sub-critical. 

The qualification criteria specifies that these standards of acceptance 
be used for the tests and assessments which assure protection for normal 
conditions of transport. 

For the individual and sequential physical tests which assure pro­
tection against aircraft accident conditions, the qualification criteria 
specify the following standards for acceptance. 

1. Containment - The containment vessel must not be 
ruptured in its post-tested condition and the package 
must provide a degree of leaktightness adequate to 
assure that no more than one millicurie of radio­
activity would be released within a period of one week. 

2. Shielding - Demonstration that the external radiation 
level would not exceed one Rem per hour at a distance 
of 3 feet from the surface of the package in its 
post-tested condition. 
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3. Sub-Criticality - Air transport of plutonium in 
quant'ities greater than 15 grams per package shall 
be classified as either Fissile Class I, II, or III 
in accordance with 10 CFR Part 71. The package 
and an array of packages must be demonstrated to 
be sub-critical if each package were damaged to 
the extent indicated by the qualification tests, 
with close reflection by water on all sides and 
with the packages in the most reactive arrangement 
and with the most active degree of interspersed 
hydrogeneous moderation which would be credible. 

The above acceptance standards for shielding and sub-criticality 
are consistent witr those specified in 10.CFR Part 71 for hypothetical 
accident conditions. The post-test containment requirement of 10 CFR 
Part 71 is that no radioactive material will be released from the 
package except for limited amounts of gases and contaminated coolant; 
the quantity depending upon the particular radionuclide being trans­
ported. For plutonium, this quantity is 10 millicuries or 0.1 per­
cent of the total package contents, whichever is less. The acceptance 
standard for containment specified in the qualification criteria 
(no more than 1 millicurie within a period of one week) conforms 
to the IAEA requirements for multilateral approved plutonium packages 
(Refs. 29, 30). 

Regulatory Guide 7.4, "Leakage Tests on Packages for Shipment of 
Radioactive Materials," dated June 1975 (Ref. 35), describes a 
method acceptable to the NRC staff for determining the degree of 
leaktightness required for a package to meet the acceptance standards 
for containment and also an acceptable method for measuring leak­
tightness. Regulatory Guide 7.4 is based upon ANSI Standard Nl4.5, 
dated November 1974, of the same title (Ref. 36). With regard to 
the leakage of material, the ANSI Standard recognizes that the methods 
prescribed for determining leakage rates of gases and liquids may be 
overly conservative for materials in the form of a slurry or powder 
and permits the actual leakage rate to be used when this can be sub­
stantiated. The actual leakage rate for plutonium oxide powder will 
be substantiated by the NRC staff and its consultants. Since the 
actual leakage rate is somewhat package dependent, this work will 
be included in subsequent reports or documents which address the 
adequacy of particular package designs. 

It is generally understood that when physical tests are conducted to 
demonstrate accident survivability of a package, the package actually 
being tested will not contain the radioactive material (plutonium) 
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which it is intended to transport. Also, it is not practicable to 
conduct the prescribed tests at high or low ambient temperatures 
which may be envisioned at the time or site of an aircraft accident. 
The qualification criteria therefore requires an assessment to be 
made demonstrating that the results of the physical tests are not 
significantly affected by ambient temperatures ranging from -400 F 
to +130° F or by properties of the material used to simula~e the 
contents (e.g. weight, decay heat, physical or chemical character­
istics, moisture content, etc.). 

The qualification criteria also specify a test or assessment to 
protect against immersion. Demonstration of adequacy through 
either analysis or test for this condition is specified because of 
the practical difficulty of subjecting a package of reasonably 
large physical size to an external pressure of 600 psi. The standards 
for acceptance proposed for this test are the same as outlined above 
for the other accident condition environments, except that demonstra­
tion of compliance may be in the form of an engineering assessment 
rather than measured observation. 
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Assessment of Present Package 
Designs for Certification 

Packages Selected for Testing 

Initially, the staff reviewed the various package designs that were approved for transporting plutonium in oxide or nitrate form. Two 
packages used for transporting plutonium oxide, the Models 6M and LLD-I, were judged to have the greatest integrity and were selected for testing to establish their capabilities under severe accident environments. 

Post-Test Acceptance Standards 

P. L. 94- 79 sped fies that a container "wi 11 not rupture under crash and blast testing equivalent to the crash and explosion of a high-flying air­craft." In judging the suitability of a package for certification, one consideration is what constitutes an acceptable condition of the container after being subjected to tests that are equivalent to an aircraft crash. The no-rupture requirement of the law could possibly be regarded to have a meaning that ranges from gross violation of integrity to perfect con­tainment with zero release. The present IAEA acceptance standards are 
believed to he an appropriate translation of the no-rupture wording into engineering type specifications. Under post-accident conditions, the 
IAEA Rules permit the release of 2 to 100 millicuries of plutonium within a period of one week. The exact amount depends upon the isotopic mixture of plutonium being transported. For a typical plutonium oxide mixture, 
the quantity is approximately 40 millicuries. This assessment uses the~ IAEA Rules as the measure of post-test acceptability for certification. 

Impact Test Results 

Impact tests ~ere conducted with 11 specimens of the Model 6M and 14 speci-· mens of the Model LLD-1. Best results were observed with the Model 6M. Six specimens of the Model 6M were impacted onto a rigid test pad at veloci­ties ranging from approximately 250 fps to 400 fps. Following the tests, none of the six containers met the IAEA Rules and five of the six had visual structural damage or gross failure. Two Model 6M packages were inrpacted onto a concrete slab at velocities of approximately 375 and 525 fps. Neither package met the IAEA post-test acceptance standards and one was ob­served to have a gross failure. Three other Model 6M packages were impact tested onto a soil surface. One of these tests (at 420 fps) was successful and another {at 760 fps) was marginal. However, it would be difficult to justify an earth target for certification since aircraft accidents can and have occurred onto more substantial surfaces, such as runways, highways, and rock. Also, in many accidents, the container would not be thrown free of the aircraft. In such cases, the impact surface is likely to be other 
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cargo or the crumbled wreckage of the metal airframe. While correlation 
of these possible surfaces with a soil surface is not possible, it is 
not difficult to visualize situations in which more damage could be pro­
duced by impact onto airframe wreckage or other cargo • 

With regard to v~locity, the lowest values used in the tests ranged from 
approximately 250 to 300 fps. Velocities this low would be difficult to 
justify for certification since: 

1. NTSB has impact velocity data for only 13 accidents. Of 
these 13, five occurred at a speed higher than 250 fps. 

2~ Only about 65% of the accidents would be enveloped by a 
speed of 300 fps as indicated by a Lockheed study of cargo 
and bombardment aircraft crashes. 

3. A Sandia study indicates that the component of velocity per­
pendicular to the impact surface would exceed 300 fps in 
approximately 15% of. the cases. 

4. The terminal free-fall velocity of present packages exceeds 
300 fps. 

Crush and Puncture Test Results 

The Model 6M design was breeched individually by both the crush test and 
the puncture test that are included in the proposed qualification criteria. 
Although there is insufficient data to estimate the frequency and severity 
of these two environments in actual accidents, there is no doubt that they 
can occur. 

In the absenc..e of data, the severity of the proposed puncture test must 
necessarily be somewhat arbitrary. It may be possible to justify lowering 
the severity of the punct~re test environment in the proposed criteria to 
be within the range of capabilities of the present Model 6M packages. 

There is also an absence of data concerning crush. However, this envir­
onment is more amenable to estimation of severity. The proposed crush 
test of 70,000 pounds is a best estimate of the force required to deform 
the floor structure of cargo aircraft. Higher crush loadings than this 
could be envisioned but are essentially precluded by a proposed operational 
control. Under these circumstances, the proposed 70,000 pound crush loading 
is believed to be a reasonable and credible situation which could occur in 
an actual accident. Pertinent to this discussion is the fact that it is 
relatively easy to adequately design the thickness of the vessel walls to 
withstand both the proposed crush and puncture conditions. In tests of a 
modified design using thicker walls and a better grade steel, the inner 
container alone sustained both of these tests and exhibited only slight 
and superficial marks and imprints. 
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Fire Environment 

No present Model 6M packages were subjected to the fire test. However, 
the effective seal in this design is by means of a plumbing type paste 
compound which can be decomposed by heat. 'It is judged that a 60-minute 
fire test of this package would be sufficient to destroy this effective 
seal, leaving only the engagement of the threads in the closure as a 
possible sealing !Jlechanism. The likelihood of the paste being destroyed 
in a fire would be enhanced by any damage done to the outer drum and celo­
tex insulation by a preceding impact, crush, or puncture environment. The 
threads alone are judged to be inadequate to provide a degree of leaktight• 
ness that would conform to the IAEA Rules. 

Other Considerations 

Presently, the specifications for the Model 6M package are prescribed in 
DOT regulations. These specifications are general in nature and permit 
a wide variety of materials and design features to be utilized. Also, 
the specification prescribes essentially no requirements for welding, 

~ fabrication, QA/QC, or operating procedures. Accordingly, the accident 
resistance of individual containers constructed to these specifications 
could vary considerably. For certification, it would be difficult to 
adequately identify or assure the minimum capability of present 6M 
packages. 
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ERDA COMMENTS ON NRS "WORKING PAPER - QUALIFICATION CRITERIA 
FOR PLUTONIUM PACKAGE CERTIFICATION" 

A. GENERAL COMMENTS 

1. Realism and Reasonableness 

ERDA remains concerned that the test sequences and detail 
proposed by NRC are not realistic or reasonable, and are not 
supported by the accident data. NRC seems to be insistent on 
its "test on test" approach, cascading one maximum condition 
test on another, and another, and so on. We have discussed 
this problem with our Sandia Laboratories staff who did the 
accident data analysis and the testing, and they too feel . 
that NRC staff has misinterpreted the data and have generated 
a test sequence which is invalid and probably impossibly con­
servative. 

It may be the judgment of the NRC staff that a risk or proba­
bilistic approach is precluded, but the Congressional Record 
does not support that judgment, nor does the nature of the 
various discussions with Congressional staff prior to the 
passage of the statute. The Atomic Energy Act of 1954 makes 
it very clear that Congress intended that we use a risk 
approach, .and that risks are acceptable if they are reasonable. 
There was no indication in the passage of PL 94-79 that Congress 
had changed its mind. We b,elieve strongly that risk, not merely 
package crash worthiness, should be the deciding criterion in 
determining whether a package is acceptable for air transport. 
The ACRS seems to agree with us. We must recognize that what­
ever standards we come up with for plutonium air ship~ents 
are likely to be eventually required for Type B quantities 
of other isotopes as well. 

2. Rule-making 

The imposition of the proposed testing requirements on licen­
sees appears to be a rule-making action. However, we under­
stand from NRC staff that NRC does not intend to publish 
these requirements as a rule-making action in 10 CFR Part 71. 
It appears to us that the Administrative Procedures Act 
requires public review. 

3. International Implications 

Because of the international implication of the proposed 
requirements, and the resultant significant departure from 
the IAEA regulations (which the U.S. has officially supported), 
we believe that it is necessary for the U.S. to propose the 
same change to the IAEA. This will require close coordination 
with and participation by the DOT. 
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4. Metrication 

Because of the Government 1 s policy on metrication, and because 
of the international aspects of this .matter, all measurements 
should be specified in S.I. units. We suggest the following 
format: "l meter (approx. 3 feet)" or "1000° "C (approx. 1850° F). 

5. Terminology 

We notice that the words "container," "package," and "packaging" 
are used in the draft in a context different from 49 CFR 173.189, 
10 CFR 71, and industry terminology. We suggest that the term 
"container" not be used at all, except when quoting PL 94-79. 
The term "inner containment vessel" should be used to describe 
the Spec. 2R type inner receptacle. 

6. Oxide vs. Other Fonns of Plutonium 

NRC staff tells us that the draft criteria are being written 
with only plutonium oxide in mind. We believe this is too 

.limiting, and the criteria should provide for all forms of 
plutonium--oxide, metal, nitrate (solid or liquid), or 
encapsulated (special form). 

7. Minor Leakage vs. Rupture 

We believe that it is necessary to make a clear distinction 
between minor leakage and rupture. Congress was very clear 
in its intent, as stated in the Congressional Record, to pre­
clude catastrophic nuclear results from an air crash, but did 
not indicate any concern over minor leakages which would ~ 
produce those catastrophes. A discussion of this aspect in 
the introduction is necessary to lay the groundwork for 
selection of release acceptance criteria and leakage rates. 

8. Double Containment 

Beginning in 1978, NRC regulations require that all plutonium 
packages provide for double containment. This requirement 
should be factored into the criteria throughout in order to 
avoid changes in the criteria a short time later. The double 
containment principle should also be incorporated into NRC's 
prototype package design development program. 
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B. SPECIFIC COMMEh"TS 

l. Pases 2-3, Safety Considerations 
I 

The text of the last half of the first paragraph of this section 
implies that there will be a release of plutonium in all cases 
of severe air acciden~s. This implication is incorrect and 
should be clarified. 

2. Page 3, Safety Considerations 

In the first full paragraph, we disagree with the second 
sentence. A risk approach is !!£!. precluded by the statute. 

3. Page 5, Figure 1 

The fire risk should be shown under both "Ground Crash Condition" 
and "Post Crash Condition." 

4. Pages 7-8, Test Conditions 

·a. A 422 ft/sec (300 mph) impact onto an unyielding surface is 
not only unrealistic, but is an unjustifiably severe over­
teat. According to Sandia, it is equivalent to an impact 
of about 1000 ft/sec (almost 700 mph) into hard soil. 
There are no credible air crash conditons for commercial 
aircraft which could produce impact damage this severe. 
At the very most, this should be related to the airport 
accident with a maximum aircraft speed of 200 knots 
(approx 330 ft/sec). Actually, there are other mitigating 
factors in the impact, such as shock absorption by aircraft 
structure and the test requirement for an unyielding impact 
surface rather than "real" hard surfaces, plus the angle of 
impact factor (aircraft don't plunge directly into the 
ground around airports at a 90° attitude). A more real­
istic figure would probably be around 100-150 ft/sec test 
impact (when applied in the sequenced tests). We believe 
that a figure of from 200-250 ft/sec is absolutely the 
highest figure that can be logically supported by either 
the data or the discussion in the working paper. 

As a related minor problem, the figure of 422 ft/sec implies 
three-figure accuracy which is not correct. These test 
figures should be rounded off to the nearest 50 ft/sec (or 
15 meters/sec) lest anyone mistakenly infer that such 
precision is real. 
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b. A double crush test with a 70,000 pound 2" bar is also 
an unrealistic and unjustifiably severe overtest. Real 
crush forces will have dynamic shear effects which are 
conservatively ignored in the proposed test sequence in 
that the crushing item would be either an aluminum b;eam 
or deck, not a 211 wide steel bar. The aluminum beam 
would deform under real stress conditions much earlier 
than the 70,000 pound limit due to the longitudinal 
shearing force. Further, two such crush forces are 
impossible in a single accident. We would not object to 
a single 70,000 pound crush force applied statically as 
a flat load, imposed in the most damaging orientation onto 
the package already impacted (at less than 422 ft/sec). 

c. The proposed puncture tests are conditions which might 
represent the damage incurred by packages in high speed 
rail accidents, but not air accidents, particularly with 
the aft loading requirement. In any event, the puncture 
force should only be applied once--not three times in 
succession. 

Further, we cannot postulate a credible accident which 
could impose these types of puncture forces o.nto a 
package caught in the crushed condition represented by 
the crush test. There would be too much wreckage in 
the way. The package should be able to meet either 
impact + crush or impact + puncture, but not impact + 
crush + puncture. 

The weight of the puncture tool should be reduced to 200-
300 pounds to represent actual package sizes more realis­
tically. As an alternate, we could use the 500 pound 
weight provided for in Standard 7.8.3 of 14 CFR 37.150. 

d. The fire test of 55 minutes (1 hour?) is too severe for 
the high speed crash purported to be simulated by this 
crash test sequence. A 30 minute 1000°C fire test is 
realistic and still extremely conservative since the 
package would receive as much thermal energy input in 
that test as it would in a real fire of perhaps an hour 
or two with mitigation due to the wreckage. This 30 
minute test is also more consistent with FAA's require­
ments for fire testing of flight recorders (Standard 7.8.5 
of 14 CFR 37.150). The one hour test is more indicative 
of a takeoff accident where impact and crush/puncture 
forces would be much less in the proposed test sequence. 
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e. How can a 36 hour water immersion possibly follow the 
severe fire exposure? Certainly a package can be 
severely wetted in firefighting actions, or can sit in 
a pool of water for some short time after the fire is 
put out. But we cannot realistically visualize it 
sitting there for 36 hours with no recovery! The 
existing 10 CFR 71 test is quite adequate. 

S. Pages 8-9, Acceptance Standards 

a. Containment: What is meant by "ruptured"? This needs 
to be clarified, in conjunction with the introductory 
discussion referred to earlier. 

The ·quantity should be at least 0.1 curies of plutonium 
in normal form or 2 curies in special form. Actually, 
based on data generated by NRC's reactor safety research 
staff, those figures could be increased by a factor of 
50 and still not cause any early deaths and an almost 
insignificant number (less than 1) of latent deaths. 

·b. Sub-Criticality: The array required to be considered 
should be limited to the number of packages allowed on 
an aircraft, and not an infinite array. 

6. Page 9, Individual Test I 

This should be limited to the free-fall conditions and should 
be correlated more clearly with the revised impact damage in 
the sequential tests. Suggest: "This test is not required 
if the calculated terminal free-fall velocity of the package 
is less than 90 meters/second (250 feet/second)." 

7. Pal!J!9. Individual Test II 

We question whether this test is necessary at all. 10 CFR 71 
already requires an . immersion test equivalent to a 50 ft depth 
(external pressure of 25 psig). On a risk basis, a depth 
greater than 500 ft hardly seems supportable (see page 39 of 
the working paper). 

In any case, the acceptance standards for shielding and sub­
criticality do not really apply. At most, the containment 
standard should be based on freedom from gross rupture or 
geometric changes in the contairunent vessel . Minor leakage 
i• just not a problem at all in the case of deep immersion. 
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8. Pages 7-9, General Test Schedule 

.We have some specific recommendations to make on both the 
sequential and individual tests. 

First of all, the sequential tests need to be recast to 
represent a typical, very severe approach/departure accident. 
This does not mean the cascading of individual maximum test 
conditions, but instead means taking a more realistic and 
technically supportable approach. We believe .that there 
aho':lld be two test sequences as follows: 

a. Test Sequence 1: 

(1) Impact: 90 meters/sec. (approx. 250 ft/sec.) in 
most damaging orientation; 

(2) Static crush: 32,000 kilograms (approx. 70,000 pounds) 
flat load in most damaging orientation; 

(3) Thermal test: 30 minutes at 1000°C (approx. 1850° F); 
and, 

(4) Immersion: 0.9 meters (3 feet) of water for 8 hours 

b • . Test Sequence 2: 

(1) Impact: 90 meters/sec. (as above); 

(2) Puncture: 125 kilogram (275 pound) weight from a 
height of 3 meters (approx. 10 feet), 30 cm long 
probe, 20 cm x 2.5 cm, in most damaging orientation; 

(3) Thermal test: 30 minutes at 1000° C; and 

(4) Immersion: 0.9 meters of water for 8 hours 

c. Note: It is assumed that these packages will all qualify 
first as Type B packages, including meeting the present 
10 CFR 71 leakage criteria after the Type B tests. 

Next, there should be three individual tests: a free-fall 
test, representing high altitude ejection; a prolonged fire 
without significant prior physical damage, representing a 
runway fire; and (optionally) a deep immersion test as 
follows: 
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(1) Individual Test I: Terminal free-fall velocity onto 
reinforced concrete surface, in most damaging orien­
tation. 

(2) Individual Test II: Thermal test, 1 hour at 1000° C. 

(3) Individual Test III: Immersion to depth of 150 meters 
(approx. 500 feet), or 15 kg/cm2 {approx 220 psig). 

9. Page 10, Operational Controls 

The word "portion" could be interpreted as the aft-most 
part of the after cargo compartment. This might unneces­
sarily interfere with loading operations. Anywhere in the 
rear of the aircraft or in the after cargo compartment 
should be completely adequate. 

10. Page 11, Surface Transport and Air Transport 

The second paragraph clearly implies that air shipments in 
the past have not assured adequate safety for Type B ship­
ments for air accidents. We believe that statement is not 
true, and both ERDA and NRC have said many times that the 
Part 71 standards provided adequate safety. The various 
environmental impact statements on air transport have 
demonstrated adequate safety. 

11. Pages 11-14, Abnormal Flight Environments 

We agree with the rationale, perspective, and conclusions 
of this section. 

12. Page 16, Ground Crash Conditions 

. The conclusions stated in the last three paragraphs on this 
page do not follow logically from the preceding two pages 
of analysis. Couunercial cargo aircraft do not impact at 
right angles to armorplated surfaces at speeds of 288 mph. 

The working paper claims that such an impact is "a reasonable 
upper bound for aircraft speed, impact angle, and orientation, 
for crashes which occur during approach, landing, takeoff, 
and climb-out." A reasonable ~pper bound exists at a much 
lower level. First of all, the maximum aircraft speed 
around airports (within at least 5 miles) is 230 mph, not 
288 mph. But the accident data shows glancing impacts, 
not head-on right angle impacts. ?o the conclusions 
drawn are a non-sequiter to the analysis. 
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On page 17, there are four good reasons stated why NRC's 
proposed impact test velocity is unreasonable and unwar­
ranted. Pages 18-22 contain more very good reasons why 
the proposed right-angle package impact speed of 288 mph 
is invalid for an aircraft crash sequence. Further, the 
military high speed low level accident data do not 
apply; indeed, the analysis itself states (on page 23) 
"The results may not be applicable to commercial aviation." 
We quite agree. Table 4 on page 27 seems much more per­
tinent, and· supports our opinion that a package impact 
velocity of 250 ft/sec is in itself probably beyond a 
cred"ible upper .bound for representative damage. The 
highest vertical aircraft speed component shown on that 
table is about 110 mph (160 ft/sec). As a minor note, 
on page 16, the references in numbered paragraphs 1, 2, 
and 3 should be 91.70(a), 91.70(b), and 91.70(c). 

13. Pages 28-30, Crush 

Our comments are reflected in our earlier discussion on 
the crush test. We agree that a crush test is appropriate, 
but we need one that is more likely to represent the real 
dynamic crushing forces in an accideµt. 

14. Page 31, Puncture 

No justification is given for selecting a puncture test 
that is so significantly more severe than FAA's purcture 
test for flight records. Without such justification, we 
should not invent a new puncture test. Either the FAA 
test should be used, or the puncture probe weight should 
be reduced to something more comparable--like 200-300 
pounds. 

15. Pages 34-38, Thermal Explosion 

It is our understanding that JP-4 is used only by the 
military, and JP-5 (less potential hazard) is used in 
commercial jets. Therefore, only the JP-5 data appears 
applicable here. 

At the top of page 35, it should be pointed out that the · 
only fire of concern is that fire within a few feet of the 
package, and the fuel burning some distance away is of no 
consequence. 
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At the bottom of page 35, it should be pointed out that 
the 54 minute fire does not occur in conjunction with a 
high speed impact. This'-f'S the basis for our earlier 
reco111D1endation to reduce the sequential fire test to 
30 minutes (itself very conservative) and leave individual 
fire test at 60 minutes (comparable to the 54 minute figure 
shown here), and is supported by the discussion in the long 
paragraph on page 38. As a related issue, we agree with 
that discussion, but fail to see the connection between it 
and the following paragraph where NRC staff proposed a much 
more severe fire test. 

16. Pages 39-44, Burial 

17. 

18. 

We agree with the analysis, but question the need for such 
a lengthy treatise. A few paragraphs should suffice. 

Pages 44-47, Overboard Cargo 

We agree with the analysis. 

Pases 47-49, Standards for Acceptance 

See our earlier c0111111ents. It should be explained here that 
it is assumed that all plutonium packages must meet both · 
Type A and Type B test criteria and acceptance standards, 
in addition to the new ones. In other words: 

Type A tests: No leakage (Az x 106/hr) 

Type B tests: Almost no leakage (A2 x 103/week) 

Additional tests: Minor leakage (50-100 A2/week) 

Some representative value for A2 needs to be set (arbitrarily) 
for the mixtures of plutonium most likely to be shipped over 
the ·next 3-5 years. 
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·A· DEPARTMENT OF TRANSPORTATION 
MATERIALS TRANSFORTATION BUREAU 

WASHINGTON. D.C. 2~90 . 
DIRECTOR 

Mr. Richard E. Cunningham 
Acting Directort Division of 

Fuel Cycle and Material Safety 
U. S. Nuclear Regulatory Commission 
Washingtont D.C. 20555 

Dear Mr. Cunningham: 

MAY 4 1976 

This refers to your April 13, 1976 request for comments on 
th.e revised working paper on Qualification Criteria for 
Plutonium Package Certification for air transport. Unfor­
tunately, since your letter was received on April 20t 1976 
we were unable, due to this late notice, to have a repre­
sentative attend the April 20 meeting of your staff with 
the Advisory Committee on Reactor Safeguards (ACRS) Working 
Group on Plutonium Packages. 

The document appears to be an excellent in-depth consid­
eration of the problems posed by Public Law 94-79. Whether 
or not this response will be considered adequate depends 
upon the interpretation of those requirements. If the va­
lidity of the assumptions is accepted, the standards and 
test method seem to be sufficiently conservative to meet the 
intent of developing a virt~ally crash-resistant containment 
system for shipment of plutonium by air. 

With regard to the operational controls mentioned, this 
could probably be best accomplished by a requirement in the 
NRC Certificate of Compliance for mandatory arrangements 
between the shipper and air carrier regarding stowage con­
ditions. 

You inquired about the possibility of having this report 
reviewed by the Federal Aviation Administration or one of 
its contractors. The contractor which had earlier reviewed 
the Sandia Study of Accident Severities was the MITRE Corpo­
ration. The Hazardous Materials staff of the FAA has been 
furnished with copies of this report and they have indicated 
that the MITRE Corporation has been requested to review the 
report. The results of that review, however, will probably 
not be available until June 1, 1976, at the earliest. As 
soon as it is received we will be sure a copy is forwarded 
to you. 

ENCLOSURE E 
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Thank you for the opportunity to review this report. We 
appreciate your efforts ~o keep us informed ·of the status 
of this v~ry important project. 

(_· -
. ··--------

' 

/~ 
~,e·-:/·) -~ ,____ 

ames T. Curt , Jr. 
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NRC CONTINUES WORK ON CONTAINERS 

FOR SHIPPING PLUTONIUM BY AIR 

The Nuclear Regulatory Commission staff expects to cer-

tify in April 1977 a container for transporting plutonium 

by air that "will not rupture under crash and blast testing 

equivalent to the crash and explosion of a high-flying air-

craft." 

Until such a container is certified to the Congressional · 

Joint Committee on Atomic Energy, air shipment of plutonium--

except that contained in a medical device designed for 

individual application--is prohibited by a 1975 law. 

The NRC staff has drafted qualification criteria for 

certifying plutonium packages to provide a high degree of 

assurance that containers will withstand virtually all air­

craft accidents, without releasing a quantity of the mate-

rial in excess of that permitted under international rules. 

With the assistance of Sandia Laboratories of Albuquerque, 

New Mexico, NRC is conducting a development and test program 

on plutonium containers to assure that they meet both the 

staff's qualification criteria and the criteria of the Inter-

national Atomic Energy Agency. 

Test results indicate that the existing packages prob­

ably would not meet the NRC's draft criteria and the IAEA 

rules; thus, the NRC staff has concluded that a new container 

with greater structural integrity should be designed, built 

and tested. 

Enclosure F 
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In addition, the NRC staff will continue to work closly 

with the COlllllliasion's Advisory Committee on Reactor Safe­

guards on the certification program. The certification program 

will be evaluated by the Assembly of Engineering of the Nat­

ional Academy of Science. Certification to the Joint 

Committee in April 1977 will represent an eight-month slip 

in the original schedule. However, the staff has determined 

there is no aignif icant need to ship plutonium by air during 

this period. 
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UNITED STATES SECT-75-535A 
NUCLEAR REr.IJLATORY COMMISSION 
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POLICY SESSION ·1~t"EM 
The Connnissioners 

Robert B. Minogue, Director, Office of Standards Development 

Executive Director for Operations~~-
ADDENDUM TO SECY-75-535, "IMPLEMENTATION OF NCRP RECOUMENDATIONS 
FOR LOWER RADIATION EXPOSURE LEVELS FOR FERTILE WOMEN" 

To provide information supplementing SECY-75-535 as requested in 
Policy Session 75-60 (November 13, 1975) i.e., (1) Consideration 
of additional alternatives; (2) Relationship of thi~ action to 
NRDC petition (PRM-20-6); and (3) Informally obtain data on 

·exposure of various occupational categories. (Ref. rneno Chilk to 

Gossick November 14, 1975) 
This paper relates to a minor but controversial policy question. 

The same as stated in SECY-75-535, whether the NRC should adopt 
amendments to 10 CFR Parts 19 and 20, published as proposed 
rules by AEC, on January 3, 1975, to implement a recommendation 
of the National Council on Radiation Protection and Measurements 
(NCRP). ·NCRP recommended that "During the entire gestation 
period, the maximum permissible dose equivalent to the fetus 
from 9ccupational exposure of the expectant mother should not 
exceed 0.5 rem." 

1. The need to protect the embryo or fetus.* 

2. AEC's general practice of adopting the principal recommenda­
tions of NCRP. 

3. The potentially small reduction of exposure to embryos or 
fetuses in view of: 

(a) The small number of workers who actually receive 
exposures in excess of the NCRP's recommendation for 
fertile women. 

*New criterion not presented in SECY-75-535 

Contact: 
W. S. Cool, SD 
443-6920 

(Q)fJFHCCilAIL USE O)HJLY 
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(b) The small fraction (unquantified) of those workers who 
are pregnant women. 

(c) The Counnission's policy to maintain occupational radia­
tion exposures as-low-as is reasonably achievable. 

4. The likelihood that employers, in view of the practical dif­
ficulties involved in implementation of the NCRP recommenda­
tion, may not hire women for jobs where radiation exposure 
is a possibility, resulting in sex discrimination in 
employment. 

5. COJlllllents of the Office of General Counsel of the U.S. Equal 
Employment. Opportunity Commission (Enclosure "H" to 
SECY-R-75-162) that a regulation requiring adherence to the 
NCRP recommendation probably would be held to be inconsistent 
with Title VII of the Civil Rights Act of 1964. (Title VII 
applies to employers of 15 or more employees.) The views of 
the Office of Legal Counsel, Department of Justice (Enclosure 
"F" to SECY-R-75-162) are in concurrence with the position 
of the EEOC. 

6. The need to recognize the inherent responsibility of the 
individual woman with respect to her offspring. 

7. Twenty-three comments filed in response to the notice of 
proposed rule making published January 3~ 1975 (40 FR 799). 
(See Enclosures "C" and "D" to SECY-75-5.:SS). 

Alternatives: At Policy Session 75-60 on November 13, 1975, the Commission con­
sidered the four alternatives set forth in SECY-75-535 and requested 
the staff to consider further alternative courses of action. Seven 
alternative courses of action are identified below. The pro's and 
con's are set forth in Enclosure "B". 

1. Decide not to implement the NCRP recommendation.* 

2. Impose a lower limit on women, without a waiver.** 

* Alternative 1 SECY-75-535 

** Alternative 2 SECY-75-535 
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(a) Set limit at 0.17 rem per quarter. 

(b) Set limit at 0.5 rem per quarter, with follow-up action 
when a licensee is informed of a pregnancy. 

3. Impose a lower limit on women, with a waiver to go to present 
limits. 

(a) Set limit at 0.17 rem per quarter. 

(b) Set limit at 0.5 rem per quarter, with follow-up action 
when a licensee is informed of a pregnancy. 

4. No lower limit, but require that, upon being informed of a 
pregnancy, a licensee would be required to take action to 
limit further exposure during the gestation period such that 
the embryo or fetus is unlikely to receive a dose equivalent 
in excess of 0.5 rem during the entire pregnancy. 

5. Lower the limit for all workers.*** [NRDC petition] 

6. Lower the limit for all workers, with a waiver for all 
workers to go to present limits. 

7. Advise women of the NCRP recommendation and the reasons 
therefor, in conjunction with a Regulatory Guide that sets 
forth the biological risks associated with radiation exposure 
of an embryo or fetus, leaving the choice to the woman.**** 

Discussion: During Policy Session 75-60 the Office of the General Counsel 
was requested to consider further the practical and legal 
implications of the various alternative courses of action and 
to review the basis for the positions taken by the Department 
of Justice and the Equal Employment Opportunity Commission. A 
report prepared by OGC is enclosed. 

*** 
**** 

Also, the staff was requested to provide information relating 
this consideration of lower radiation exposure levels for fertile 
women to the pending petition for rule making from the Natural 
Resources Defense Council, Inc. (NRDC). That petition requests 
reduction of the Commission's limits on occupational exposure of 

Alternative 3 SECY-75-535 

Alternative 4 SECY~75-535 
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all workers to reduce the genetic risk associated with occupa­
tional exposure by a factor of 10 and to reduce the somatic risk 
by a factor of 6. Notice of receipt of the petition was published 
by the Commission on October 29, 1975 (40 FR 50327), inviting 
interested persons to submit written comments or suggestions on 
or before December 29, 1975. At the request of Paul Ziemer, 
President, Health Physics Society, the period for comment was 
extended until February 12, 1976, in order to allow more opportu­
nity for submission of comments by the Society and its members. 

A staff recommendation on the petition has not been developed 
pending evaluation of all comments and other factors involved. 
However, consideration to date tends to favor postponement of 
action on the petition or denial. 

The petitioner, NRDC, has made assumptions, such as the assumption 
that all workers receive 5 rems of whole-body exposure every year 
from age 18 to 65, that greatly exceed the existing conditions 
and experience. While the regulation would permit such exposures, 
the efforts being made to maintain occupational exposures to 
levels that are as low as reasonably achievable are expected to 
reduce exposures below those currently being experienced. Expo­
sures reported by the four categories of licensees subject to 
§ 20.407, 10 CFR Part 20, for calendar year 1974 averaged 0.24 
rem. The urgency indicated by NRDC is not warranted. 

There is considerable question regarding the impact of the change 
requested by NRDC. While it may be expected that a lower dose 
limit will result in lower individual doses, the staff is convinced, 
and several of the comments received in response to the notice have 
stated, that a lower dose limit will be counterproductive in terms 
of total man-rems. Exposure is received by a worker during 
entrance to the work area, during orientation to the work to be 
performed, and while exiting the restricted area, as well as 
during actual performance of the work. If a lower dose limit is 
imposed, many more workers would have to be used to achieve neces­
sary work in existing facilities, and the total dose could be 
significantly increased. Commonwealth Edison evaluated the impact 
of the NRDC petition on the Dresden power reactor station. Their 
study indicates that a ten-fold reduction in dose limits would 
result in only a three-fold reduction in dose per individual 
(0.3 rem/year vs. 0.9 rem/year), but would result in an increase 
in the number of workers (including contractor personnel) exposed 
to radiation from the present 3,200 to 55,400, with an associated 
450% increase in total dose from 2,760 to 15,100 man-rem per year. 
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Reduction of the dose to all workers, including females, would 
reduce the dose to a specific fetus or embryo, thus reducing the 
probability of leukemia and other cancers that may be calculated 
to result from in-utero exposure to that fetus or embryo. However, 
the increase in total man-rems may increase the number of leuken:i.ias 
and other cancers that may be calculated to result (using the 
linear hypothesis). Additionally, the lower dose limit would 
aggravate the existing shortage of available workers in certain 
key occupations, e.g., in nuclear power plant maintenance and in 
radiography. 

Prescription in the regulations of the occupational exposure 
levels that are as low as reasonably achievable, as requested by 
NRDC, is an issue not related to the regulatory limit on exposures. 
Further, such determinations must be made on a case-by-case basis, 
or at a mini.mum, for each of a number of limited types of operations. 
Standards Development work on these determinations is in progress, 
and will continue in an orderly manner over a period of several 
years. 

NRDC filed a comparable petition with the Environmental Protection 
Agency. We are informed that EPA is considering denial of that 
petition, and expects to take action on the matter within the 
next few weeks. 

The Connnission may wish the staff to solicit comments from the 
National Council on Radiation Protection and Measurements and 
from the International Council on Radiological Protection 
regarding this petition to provide information regarding their 
plans for revisions to their recommendations on occupational 
dose limits. 

In view of these considerations, the staff does not recommend 
that the Commission defer action on the recommendation of the NCRP 
regarding lower dose levels for fertile women pending final deter­
mination of the NRDC petition. 

The staff was also requested to attempt informally to obtain 
data on exposure experience of various occupational categories. 
Reports of annual personnel monitoring data are required from 
only four categories of NRC licensees that are considered to 
represent the greatest potential for significant occupational 
radiation doses. These reports do not differentiate between 
women and men. Data are not available on the number and exposure 
experience of individuals employed by the remaining NRC licensees. 
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However, data voluntarily submitted to the NRC radiation records 
repository by the State of Illinois provide a basis for making 
estimates of the number and exposure experience of all types of 
licensees, including estimates by sex and age. These data are 
presented, discussed, and summarized in Enclosure "A", along 
with the staff evaluation of the impact on women. 

On December 15, 1975, the Department of Health, Education, and 
Welfare, Food and Drug Administration, Bureau of Radiological 
Health, published (40 FR 58151) advanced notice of proposed 
guidelines on medical radiation exposure of women of childbearing 
age. The notice solicited detailed scientific and technical 
data as well as comments on nine specific questions. (See 
Enclosure "C".) 

It is the intent of the Bureau of Radiological Health to study 
X-ray and nuclear medicine practices to determine those actions 
that may be taken to minimize unnecessary ionizing radiation 
exposure to an embryo or fetus of a female patient. Effort is 
being made to collect sufficient information to provide a basis 
for appropriate radiation protection guidelines for use by the 
clinician. After the comment period expires on February 13, 
1975, BRH will develop a technical overview report that will 
analyze current recommendations regarding medical radiation 
exposure of women, sununarize information on the benefits and 
limitations of the current recommendations, review the most 
recent scientific data relating to this question, and suggest 
a possible alternative approach. We understand that when 
completed, perhaps by early suuuner, the technical overview will 
be published and will serve as the basis for further discussion 
leading to development of appropriate guidelines for general 
clinical use. 

The purpose of the BRH action is the same as the NRC action, 
that is, to minimize radiation dose to an embryo or fetus. 
However, the considerations apply to the use of radiation in 
medical diagnosis and therapy and involve balancing factors 
of benefit and risk that are different from those involved in 
the consideration of occupational exposure of women and the 
employability of women in radiation work. Thus, while the 
BRH action is related, and of great interest to the Commission, 
the staff does not recommend delay in consideration of the 
NCRP recommended lower dose level for women pending the completion 
of the action proposed by BRH. 
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By letter dated March 5, 1976, Dr. Sidney Wolfe, of the 
Public Citizen Health Research Group, resubmitted comments 
on the notice of proposed rule making published by AEC 
January 3, 1975. The comment, dated January 20, 1975, was 
not received 'by the Secretariat or the staff, and was not 
considered in the development of SECY-75-535. Because it 
was not considered, and it does raise some points of sub- . 
stantial interest, it is enclosed to this Addendum so that 
this input will be considered in conjunction with other 
public connnents summarized in the staff paper. Consideration 
of this comment does not change the staff's recommendation. 

Recommendation: See SECY-75-535. 

Coordination: The Office of the Executive Legal Director concurs in this 
Addendum and Enclosures "A", "B", and "D". An Analysis of 
Constitutional and Other Legal Limitations on NRC's Ability 
to Amend Its Regulations to Set Lower Radiation Standards 
for Fertile Women," prepared by the Office of the General 
Counsel, is set forth as Enclosure "E" to this Addendum. 
Enclosure "D" responds to a technical note on page 4 of 
Enclosure "E". . 

The Office of Policy Evaluation has also reviewed the paper. 
Its comments are attached as Enclosure "G". We agree with 
OPE's conclusions, but not entirely with its analysis; 
therefore we have not modified the staff paper. 

/ JI ( ., . ., '.)1." /k k ., I > . il ... ~ .... ' :i~~ •. 
Robert B. Minogue, Director 
Off ice of Standards Development 

Enclosures: 
"A" - Impact Assessment 
"B" - Pro's & Con's of Alternatives 
"C" - BRH Federal Register Notice 
"D" - "Effects of Ionizing Radiation on 

Growth and Development" 
"E" - "OGC Analysis of Constitutional and 

Other Legal Limitations .•. " 
"F'' - Public Citizen Connnent 
"G" - OPE Memorandum dated March 12, 1976 



POSSIBLE IMPACT OF IMPLEMENTING THE NCRP 
RECOMMENDATION FOR A LOWER RADIATION DOSE LIMIT 

FOR WOMEN IN ORDER TO PROTECT THE EMBRYO OR FETUS . 

Annual reports to the NRC of personnel monitoring results are 

required by § 20.407. 10 CFR Part 20, from only the four categories 

of licensees (approximately 450 of 8600) considered to involve the 

greatest potential for significant occupational radiation doses.* 

In these reports, differentiation between men and women is not 

required. These personnel monitoring data indicate that 85% of the 

individuals monitored by nuclear power plants, fuel processing and 

reprocessing plants, and byproduct manufacturing and distributing 

firms receive less than 0.5 rem per year, and 95% receive less than 

2 rems per year. Individuals involved in industrial radiography 

receive slightly higher exposures, 81.5% receive less than 0.5 rem 

per year, and the average exposure per individual was 0.41 rem in 

1973 and 0.33 rem in 1974. The average exposure for all four cate-

gories of licensees was 0.31 in 1973 and 0.24 in 1974. The staff 

believes that women constitute a small part of the work force in 

these categories of licensees, perhaps only 10-15% of the total 

number of workers. Data from these four categories of licensees 

from 1971 to 1974 are presented in Tables 1 and 2 and in Figures 

1 - 6. The figures are log-probability plots that permit easy 

*A notice of proposed extension of this reporting requirement to all NRC 

specific licensees was published May 30, 1975 (40 FR 23478). A working 

paper recommending publication in effective form has been delayed in that 

it did not receive complete staff concurrence. 
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visual comparison of exposure distributions. Note that on the log­

probability plots, shifts upward or to the left indicate lower 

exposure. 

By memorandum dated November 15, 1974 (Enclosure "G" to AEC 

staff paper SECY-R-75-162 dated November 25, 1974, attached to NRC 

staff paper SECY-75-535), the Divisions of Operational Safety and 

Naval Reactors opposed the position recommended by the rest of the 

AEC staff. Attached to that memorandum were two tables (Tables 3 

and 4 of this document) and a two paragraph summary of "Possible 

Impact of Implementing NCRP Recommendation For A Radiation Limit To 

The Fetus And Reducing The Radiation Limit For All Employees To 0.5 

Rem/Quarter," copy enclosed. At that time, contractors were employ­

ing 3,583 women and 43,551 men in radiation work. Only 24 (0.67%) 

of the women received more than 0.5 rem in any quarter during 1973. 

About 10% of all contractor radiation workers, male and female, were 

expected to receive 0.5 rem or more in any quarter. 

Illinois, while not an Agreement State, is a licensing State. 

Illinois is unique, not only that it is the only State that has been 

submitting exposure data to the Conunission's radiation records 

repository (voluntarily), but that the data permit evaluation by sex 

and age. Data from Illinois is presented and compared with AEC­

licensee data in Figures 7 - 9 and Tables 5 and 6. The higher 

average exposures shown for AEC licensees (Figure 8, most of the 

log-probability plot lies below or to the right of the plot for all 

- 2 - Enclosure "A" 



Illinois registrants) reflect the fact that only the four categories 

of licensees considered to involve the greatest potential for signifi-

cant occupational radiation doses are required to report pursuant to 

§ 20.407. If exposures experienced by the other categories of NRC 

licensees are lower, as has been assumed by the staff and as indicated 

by Illinois data, the distribution of NRC-licensee exposures would 

be closer to that of Illinois registrants. 

Approximately 80% of the women monitored in Illinois in 1973 

were employed in "Clinics and Hospitals." A large percentage of 

these are employed in X-ray departments, not subject to NRC regula-

tions. Use of the Illinois data to calculate the number of women 

employed in NRC-licensed activities will result in significant, but 

unquantified, overestimation. 

If, in the absence of better data, we assume that data on 

Illinois registrants (includes Commonwealth Edison's nuclear power 

stations) are representative of all NRC licensees in exposure experi-

ence, age, and sex ratio, we may make the following upper-limit 

estimates: 

Illinois 1973 Estimated NRC 

Number of Licensees 401 8600 

Individuals Monitored 5625 5625/401=14.03 120,658 
14.03 x 8600 = 120,658 

Females Monitored 2280 2280/5625 = 40.53% 48,903 
40.53% x 120658 = 48,903 
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Females With Exposures: 
Less than 0.5 rem 

Greater than 0.5 rem 

Less than 2 rems 

Greater than 2 rems 

Average Exposure of Females 

Females in "Clinics and 
Hospitals" 

Females in "Industry" 

Monitored Females Under 45 
Years of Age 

1994 

286 

2236 

44 

0.224 rem 

1826 

206 

1933 

1994/2280 = 87.46% 
87.46% x 48903 = 42771 

286/2280=12.54% 
12.54% x 48903 = 6132 

2236/2280 = 98.07% 
98.07% x 48903 = 47959 

44/2280 = 1. 93% 
1.93% x 48903 = 944 

1826/2280 = 80.09% 
80.09% x 48903 = 39166 

206/2280 = 9.04% 
9.04% x 48903 = 4421 

1933/2280 = 84.78% 
84.78% x 48903 = 41460 

Females monitored in Illinois receive lower exposures than 

males (most of the log-probability plot for females in Figure 7 is 

above or to the left of the plot for males). Approximately 85% of 

42,771 

6,132 

47,959 

944 

39,166 

4,421 

41,460 

all individuals monitored by Illinois registrants and NRC licensees 

subject to § 20.47 receive less than 0.5 rem per year. 

NCRP Report No. 39 suggests, as a speculative method of applica-

tion of the NCRP recommended fetal dose limit, that fertile women be 

employed only in situations where the annual dose accumulation is 

unlikely to exceed 2 or 3 rems and is acquired at a more or less 

steady rate, with review and follow-up action once a pregnancy is 

known. Less than 5% of all monitored workers, Illinois or NRC 
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licensees subject to § 20.407, receive more than 2 rems per year, 

but the distribution of those exposures within the year is not 

known. 

The extrapolated monitoring data indicate that imposition of a 

0.5 rem per quarter (2 rems per year) limit on all women could 

involve about 950 women employed by NRC licensees, a 0.17 rem per 

quarter (0.5 rem per 9-month pregnancy or 0.68 rem per year; 9% read 

from Figure 7) limit could involve 4,400 women and a 0.5 rem per 

year limit could involve 6,130 women. However, it must be realized 

that promulgation of any lower'limit for women carries the potential 

for impact on employment of all women. Licensees may be expected to 

employ individuals who offer the greatest degree of flexibility to 

the employer in accomplishing work. A lower dose limit could reduce 

the availability of a woman to do work involving radiation exposure. 

Employers may reason that if the woman becomes pregnant, she may 

request assignment to work involving less exposure and constitute an 

increased liability in the event· of the birth of a malformed child 

or the development of a childhood leukemia or other cancer. Further, 

adoption of a lower dose limit for all women would be an injustice 

to women who can not, or who do not intend to become pregnant. 

The number of extra leukemia and cancer deaths that may be 

calculated to result from occupational exposure of women in NRC­

licensed activities at current rates is small. 
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If we assume that the number of live births among women involved in 

radiation work follows the national average (85.7 live births per 

1,000 women in 1968), it may be calculated that 4,191 babies per 

year may be born among 48,903 women estimated, by questionable 

(conservative) extrapolation from Illinois data, to be monitored by 

NRC licensees. 

· Data in BEIR Report* indicate a natural incidence of leukemia 

and other cancer deaths, 1,485 and 1,494, respectively, among 40.1 

million children under 10 years of age in the United States in 1967. 

Thus, the natural incidence of cancer for a population of 4,191 

children through the first ten years of life can be calculated to 

be 3 .11. ** 

The BEIR Report assigns a relative risk of 1.5 (50% increase 

over the natural incidence) per rem of exposure "in utero" for these 

cancer deaths. IF we assume that the 0.224 rem annual average from 

personnel dosimeter readings for women in Illinois applies as dose 

to the fetus (an estimate that is high by a significant, but 

unquantified, factor depending upon the type and energy of radiation 

to which the expectant mother may be exposed, and because of the 

use of protective lead aprons while the dosimeter is worn unshielded 

to evaluate dose to the head), and IF we assume that the woman 

maintains work through 9 months of pregnancy (unlikely), we could 

*"The Effects on Populations of Exposure to Low Levels of Ionizing 
Radiation," Report of the Advisory Committee on the Biological Effects 
of Ionizing Radiations, Division of Medical Sciences, NAS-NRC, 
November 1972. 

**1,485 + l,494/40.lxl06 
over a 10-year period. 
deaths. 

= 7.429xl0-5 or 1 in 13460 per year and 1 in 1346 
4,191/1,346 = 3.11 expected leukemia and cancer 
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calculate a fetal dose of 0.168 rem. Using the conservative 

assumptions presented in the BEIR Report, such as linearity of dose 

and effects, and that all cancers result in deaths, 3.37 leukemia 

and cancer deaths,*** as compared to the natural incidence of 3.11, 

by age 10 in the 4,191 children can be calculated. That is, 1 

calculated added death in 3.85 years among the children of all NRC 

licensee-employed women in radiation work. The BEIR Report 

cautions that the expression of risk estimates in absolute terms 

might be misinterpreted as implying considerably greater accuracy 

than the facts justify. They suggest that the risks be expressed 

in terms of "order of risk", such as 1 to 10 cases/106/year/rad is 

a 6th order risk. It may be shown that a fetal dose in excess of 

4 rems would be required to change the order of risk of leukemia 

and other cancer deaths. 

Note that, in the continued absence of specific guidance from 

the Environmental Protection Agency (under their assumption of the 

Federal Radiation Council function) regarding exposure limits for 

fertile women, embryos, or fetuses, the action taken by the NRC may 

be expected to influence the course followed by Agreement States, 

ERDA, Department of Labor, Department of Defense, and others. The 

staff believes that the number of women involved in work with sources 

of radiation not subject to NRC control exceed the number of women 

employed by NRC licensees, perhaps by a factor of 3 to 5. 

*** Relative risk of 1 rem is 1.5 (50% increase per rem over the natural 
incidence. By linear extrapolation, the risk associated with 0.168 
rem is 1.084 (8.4%). Thus, 3.11 x 1.084 = 3.37 expected leukemia 
and cancer deaths by age 10 in 4,191 exposed children. 
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SUMMARY 

Quantitative data are not available on the number and exposure 

experience of women involved in work for all NRC licensees. However, 

the data submitted voluntarily by Illinois provide a basis for 

making estimates of the number and exposure experience of women 

involved in work for NRC licensees. The staff believes that these 

are upper-limit estimates. The staff also believes that continued 

implementation of the AI.ARA concept will result in further reduction 

in doses. It appears that there would be a small benefit to individ-

ual women and their fetuses from implementation of the NCRP recom-

mended lower dose limit, but population exposures would likely 

increase. That is, 85% of monitored women already receive less than 

0.5 rem per year, and the average exposure would be expected to 

result in only a very small increase in the number of leukemia and 

other cancer deaths. Finally, the impact of such a reduced dose 

' limit on the employability of a large number of women could be 

severe. 
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Table 1 

Distribution of Annual Whole Body Exposures 
for Covered licensees 

1974 

Covered Exposure Ranges (Rems) Categories 
of NRC Total No. Less Than Less Than 0.10 0.25 0.50 0.75 . Licensees Monitored Measurable 0. 10 0.25 0.50 0.75 1.00 .!:l 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 ill 

Po~1er 
Reactors 62,044 40,140 9 ,471 3,317 2,230 1,238 929 2,522 1,378 471 2~ 86 30 6 0 0 0 0 0 
Industrial 
Radiography 8,792 3,849 l,740 939 635 424 323 547 209 74 22 17 5 2 3 0 l 2 0 
Fuel Processing 
& Fabrication 10,921 6,304 1,801 959 772 316 146 275 126 83 60 23 12 16 12 16 0 0 0 
Manufacturing & 
Distribution -1.rill. -1.ri!l _ill_ _504 -11! _fil_ _§L __ill_ -~ ~ .JI _f_l _]_ -1 .1. Jt 2. Q. 2. ------

TOTALS 85,097 51,806 13,760 5,719 3 ,781 2,062 l,467 3,469 1,772 674 325 147 54 25 17 16 l 2 0 

' 

= 



Covered 
Categories No. of Total No. 

of rlRC Calendar licensees Individuals Licensees Year Per Categorl Monitored 

Power Reactors 1974 53 62,044 

1973 41 44,795 

Jndustrfal 
R.9df ography 1974 319 8,792 

1973 341 8,206 

Fuel Reprocessing 
and Fabrication 1974 25 10,921 

1973 27 10,610 

Processing & 
Distribution 1974 24 3,340 
of 8y-Produc t 
Material 1973 34 4 ,251 

Totals & 
Averages 1974 421 85,097 

1973 443 67 ,862 
tx:1 
::i 
0 
t-' 
0 
tll 
J::: 
11 
(l) 

~ 
: 

Table 2 

Man-rems Per Category 
of 

Covered licensees 

No. Individuals 
With Measurable 

ExEosure 

21,904 

16,558 

4,943 

5,328 

4,617 

5,056 

1,827 

1,925 

33,291 

28,867 

Tota 1 No. 
Man-Rems 

14,083 

14,337 

2,938 

3,354 

2,739 

2,400 

1,050 

1, 177 

20,810 

21,268 

Average Exposure (Rem) 
per Individual 

{Based on All Ex2osures} 

0.23 

0.32 

0.33 

0.41 

0. 25 

0.23 

0.31 

0.28 

0.24 

0.31 

Avera9e Exposure (Rem) . . 

Per Jndfv.idual 
(Based on Measurable Ex2osures} 

0.64 

0.87 

0.59 

0.63 

0.59 

0.47 

0.57 

0.61 

0.63 

0.74 
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TABLE 3 • • AEC COHTRAC'IOR DATA NOVEl{l3Ei~ l 97l~ !NCLOSUU II 
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FEMALE RADIATION WORKERS RECEIVING > 0.5 UK IN ANY QUARTER 

Field OCClcc 
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:;!( 

mm 
trl 
::I 
0 1'0TAL9 t-' 
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Ul ,, p 
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AEC OOllTRAC'IOR DATA NOVEHBER 1974 
'l'ABLE 4 
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···co~CTOR DATA nov:EMBER 1974 

i>o!sun.:e Il!?ACT Or IY.?~~"TING NCR? R!:C~:SDATIOS :o:t >. 
u.bIA'II0:1 Ln!IT TO nrE :rzrus J..!.t::> !t!DUCI!;c; 1=...:.. R...!i.DI • .;:no~ 

LD!IT FCE. ALL :EY.?LOr.!..ZS TO 0.5 ?.ui/Qu.n3.:rza 

Should the NCRP fertile YO::lan reco::oe~-datio~ be fully i:;>le::.ented, 
86 percent of 12.C contracto=s esti=.ate that t~e i:::;iact on O?eratio~s 
would be negligible. .Approxbately 10 percent oi .;.;:c co:l::r2ctors 
estic.ate that the rec~odation ~oul~ have sooe slight i::;>act oo 
operations. These contractors cite 2C.ditior:al costs, closer co::l­
trols. and possible· labor relations proble:::s as esti::.atee i=pacts. 
Each of these ite:::.s is predicte~ by abouc 4 perceo~ of A~C contractors. 

Should all ec:ployees be regulated to no t:X>re than o~e-hali re::> io 
any quarter. esti:::at~s of the i=;>act Ou O?erations v2?:y videly. 

, Several of the unive~sity facilities esti=..ate little or co ~~?act. 
Many facilities fore3ee a serious ;~?act, but are uoable to provide 
an esticate of a~~itional equip~nt a~ ope=a~ing expenses. Those 
facilities that are able to provide cost esti::..ates fo~esee addition­
al costs of $150,000 to $7,500.000 fo~ c2?it2l equip=:ent, O?eratir.g 
expenses, facility U?grading> and ac~itio~al personnel. Several 
f~cilities also esti!:ate disruption of O?erations due to loss io 
efficiency. 
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FIG1JRE 8 
1973 MONITORING DATA 

All Illinois Registrants 
5625 Individuals 
Median 0.035 Re!:! 
Average 0.258 Rem 

AEC Licensees Under 120.407 
67862 Individuals 
Median o.ooB Rem 
Average 0.313 Rem 
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TABLE 6 

NW11ber Monitored 

#(%),With No Measurable 
Exposure 

#(%) With Measurable Exposure 

#(%) Exceeding 0,5 Rem 

f(r,) Exceeding 2.0 Rems 

Rems 

Average Rems/Individual 

Average Rems/Individual With 
Measurable Exposure 

tr.1 
::s 

:0 
)q-• 
so 

rn 
s::: 
t-1 
lb 

Total 
Female a 
Males 

Total 
Females 
Males 

Total 
Females 
Males 

Total 
Females 
Males 

Total 
Fem::iles 
Males 

Total 
Females 
Males 

Total 
Female 
Male 

Total 
Female 
Male 

1968 

4438 
1833 
2605 

1333(30.0) 
487 
846 

3105(70.0) 
1346 
1759 

826(18.61) 
292 
534 

162(3.65) 
32 

130 

1958.47 
496.50 

1461. 97 

0.441 
0.271 
0.561 

0.631 
0.369 
0.831 

ILLINOIS REGISTRANTS 

1969 1970 1971 

5381 5215 6385 
2205 2305 2698 
3176 2910 3687 

1908(35 . 46) 1566(30.03) 2373(37 .17) 
672 658 880 

1236 908 1493 

- 34 73 (64. 54) 3649(69.97) 4012(62.83) 
1533 1647 1818 
1940 2002 2194 

819(15.22) 629(12,06) 729 (11. 42) 
272 233 211 
547 396 518 

144(2.68) 111(2.13) 147(2.30) 
40 37 42 

104 74 105 

1638.75 1811.26 1516.52 
578.19 674.27 528.26 

1060.56 1136.99 988.26 

0.305 0.347 0.238 
0.262 0.293 0.196 
0.334 0.391 0.268 

0.472 0.496 0.378 
0.377 0.409 0.291 
0.547 0.568 0.450 

1972 1973 

6742 5625 
2780 2280 
3962 3345 

2502(37.11) 2326(41.35) 
857 816 

1645 1510 

4240(62.89) 3299(58.65) 
1923 1464 
2317 1835 

831(12.33) 730(12.98) 
306 286 
525 444 

166(2.46) 162(2.88) 
37 44 

129 118 

1657. 73 1450.58 
555.72 510.Sl 

1102.01 940.07 

0.246 0.258 
0.200 0.224 
0.278 . 0.281 

0.391 0.440 
0.289 0.349 
0.476 0.512 

A!C Licennea 
Subject to 120.407 

1973 1974 

67862 85097. - -.. - -
38995(57.5) 51805(60.9) 

- -
- -

28867(42.5) 33292(39.l) 
- -- -

9812(14.5) 10031(11.8) - -
- -

3421(5.0) 3003(3.6) - ;... 

- -
21268 20810 

..,. -- -
0.313 0.245 

- -
' - -

0.737 0.62.5 
- -- -



PRO'S AND CON'S OF ALTERNATIVES 

Alternative 1: Decide not to implement the NCRP reconnnendation. 

Pro: (a) The practical implications of implementing the NCRP recom­

mendation for fertile women are not accurately kn.own at this 

time. 

(b) This alternative would avoid discrimination by sex likely 

to result from establishing lower limits that apply only to 

women. 

(c) This alternative would be in accord with the informal views 

of the EEOC and the Department of Justice regarding the 

legality of regulations implementing the NCRP recommendations 

under Title VII of 1964 Civil Rights Act. 

Con: (a) This alternative would be inconsistent with AEC's general 

practice of adopting the principal recommendations of the 

NCRP, ICRP, and FRC. 

(b) The exposure limits in NRC regulations continue to be in excess 

of NCRP recommendations for limiting exposure to embryos or 

fetuses. 

Alternative 2.a: Impose a lower limit on women of 0.17 rem/calendar 

quarter, without a waiver. 

Pro: (a) This alternative would be consistent with AEC's general practice 

of adopting the principal recommendations of NCRP. 

(b) There would be some small reduction in the risk to embryos 

or fetuses of those women who become pregnant while employed 

in work involving radiation exposure. 
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(c) A limit of 0.17 rem/calendar quarter, or 0.5 rem/nine month 

pregnancy would not require any follow-up action when a 

licensee is informed of a pregnancy. 

Con: (a) Lower dose limits for women could lead to discrimination 

against the employment of women. 

(b) Direct implementation of a rule applicable to all women would 

make no provision for the woman who cannot or does not wish to 

become pregnant to be employed under dose limits otherwise 

applicable to adults. 

(c) According to the views of EEOC and the Department of Justice 

this alternative probably would be held to be inconsistent 

with Title VII of the Civil Rights Act of 1964. 

(d) This alternative could be used by licensees who are also 

government contractors as a reason for not making "good faith 

efforts" towards affirmative action on equal employment of 

women under Executive Order 11246. 

Alternative 2.b: Impose a lower limit on women of 0.5 rem/calendar 

quarter, without a waiver. 

Pro: (a) This alternative would be inconsistent with AEC's general 

practice of adopting the principal reconnnendations of NCRP. 

(b) There would be some small reduction in the risk to embryos 

or fetuses of those women who become pregnant while employed 

in work involving radiation exposure. 

(c) A limit of 0.5 rem/quarter would permit a greater degree of 

flexibility to a licensee in utilization of workers to 

accomplish necessary work. 
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Con: (a) - (d) As in Alternative 2.a. 

(e) This alternative would permit a woman to receive a large 

portion of the NCRP recommended dose limit to an embryo or 

fetus before pregnancy might be recognized. 

(f) This alternative would require a licensee to take certain 

further action upon being informed of a pregnancy. These 

actions may involve questions concerning invasion of privacy, 

depending upon how the regulation was implemented, and the 

additional action and controls would introduce further 

potential for discrimination in employment. 

Alternative 3.a: Impose a lower limit on women of 0.17 rem/calendar 

quarter, with a waiver to go to present limits. 

Pro: (a) This alternative would be consistent with AEC's general 

practice of adopting the principal recommendations of NCRP. 

(b) There would be some small reduction in the risk to embryos or 

fetuses of those women who become pregnant while employed in 

work involving radiation exposure. 

(c) A limit of 0.17 rem/calendar quarter, or 0.5 rem/nine month 

pregnancy, would not require any follow-up action when a 

licensee is informed of a pregnancy. 

(d) Provision of a waiver would allow a woman who cannot or does 

not wish to become pregnant to be employed under dose limits 

otherwise applicable to adults. 

Con: (a) Lower dose limits for women could lead to discrimination 

against the employment of women. 
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(b) This alternative could be used by licensees wh.o ·are also 

government contractors as a .reason for not lilaking "good faith 

efforts" towards affirmative action on equal employment of 

women under Executive Order 11246. 

(c) Requires that a woman be provided a basis upon which to make 

an informed decision regarding informing her employer of her 

pregnancy. Such action involves questions concerning invasion 

of privacy and further potential for loss of employment. 

(d) This alternative would encourage requests for exception to 

current exposure limits. Such exceptions have never been 

granted. 

(e) Presents legal questions regarding the status of a fetus as 

a person, and the right of a mother to waive a protective 

regulation in its favor. 

Alternative 3.b: Impose a lower limit on women of 0.5 rem/calendar quarter, 

with a waiver to go to present limits. 

Pro: (a) This alternative would be consistent with AEC's general 

practice of adopting the 'principal recommendations of NCRP. 

(b) There would be some small reduction in the risk to embryos or 

fetuses of those women who become pregnant while employed in 

work involving radiation exposure. 

(c) A limit of 0.5 rem/calendar quarter would permit a greater 

degree of flexibility to a licensee in utilization of workers 

to accomplish necessary work. 
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(d) Provision of a waiver would allo"W a woman who cannot or does 

not wish to become pregnant to be employed under dose limits 

otherwise applicable to adults. 

Con: (a) Lower dose limits for women could lead to discrimination 

~gainst the employment of women. 

(b) This alternative could be used by licensees who are also 

government contractors as a reason for not ma.king "good faith 

efforts" towards affirmative action on equal employment of 

women under Executive Order 11246. 

(c) This alternative requires that a woman be provided a basis 

upon which to make an informed decision regarding informing 

her employer of her pregnancy. Such action involves questions 

concerning invasion of privacy and further potential for loss 

of employment. 

(d) This alternative would encourage requests for exception to 

current exposure limits. Such exceptions have never been 

granted. 

(e) Presents legal questions regarding the status of a fetus as 

a person, and the right of a mother to waive a protective 

regulation in its favor. 

Alternative 4: No general lower limit, but require that a licensee, 

upon being informed of a pregnancy, take action to limit 

further exposure during the gestation period such that 

the embryo or fetus is unlikely to receive a dose equiva­

lent in excess of 0.5 rem. 
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Pro: {a) This alternative would implement the NCRP recommendation, 

but not adopt a lower dose limit for all women with the 

' i 
disadvantages inherent thereto. 

(b) There would be some small reduction in the risk to embryos 

or fetuses of those women who become pregnant while employed 
/ 

in work involving radiation exposure. 

(c) This alternative minimizes the impact of additional controls 

on the employability of women by its application only to 

pregnant women. 

Con: (a) Any action differentiating between females and males involves 

potential for impact on the employability of women. 

(b) This alternative would permit a woman to exceed the NCRP 

recommended dose limit to an embryo or fetus before pregnancy 

might be recognized. 

(c) This alternative requires that a woman be provided a basis 

upon which to make an informed decision regarding informing 

her employer of her pregnancy. Such action involves questions 

regarding invasion of privacy and further potential for loss 

of employment. 

Alternative 5: Lower the limit for all workers. 

Pro: (a) Implementation would avoid possibility of discrimination by 

sex. 

(b) There would be some reduction in risk to individual workers 

for whom radiation exposure would be reduced, as well as the 
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small reduction in the risk to embryos or fetuses of those 

women who become pregnant while employed in work involving 

radiation exposure. 

(c) Would constitute affirmative action with respect to the 

petition filed by the Natural Resources Defense Council. 

Con: (a) Would go beyond any NCRP, ICRP, or FRC recommendation. 

(b) Some maintenance tasks at LWR's might be virtually impossible. 

For example, in a 20 R/hour field, a worker would have only 

1.5 minutes less approach and withdrawal time. 

(c) Implementation would cost the nuclear industry substantial 

sums of money (unquantified) in that it would be necessary 

either to apply design and engineering efforts or employ 

additional workers in order to accomplish essential work 

within reduced individual dose limits. The latter could 

result in a net increase in total man-rems of exposure. 

(d) Implementation would greatly aggravate (unquantified) the 

existing critical shortage of available workers in certain 

key occupations, e.g., in nuclear power plants and industrial 

radiography. 

(e) Bases limits for all workers on a comparatively minor problem. 

Alternative 6: Lower the limit to 0.17 rem/calendar quarter for all 

workers, with a waiver for all workers to go to present 

limits. 

Pro: (a) Implementation would avoid possibility of discrimination by 

sex. 
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(b) There would be a reductiou in risk to individual workers for 

whom radiation exposures would be reduced, as well as the 

small reduction in the risk to embryos or fetuses .of those 

women who become pregnant while employed in work involving 

radiation exposures. 

(c) This alternative would constitute affirmative action with 

respect to the NRDC petition. 

(d) Would permit the individual to make an informed decision 

regarding employment in work involving potential for exposure 

above the limit. 

(e) Would permit a degree of flexi.bility to a licensee in accom­

plishing essential work involving radiation exposure with 

limited available trained workers, probably with a net 

savings in total man-rems. 

Con: (a) This alternative would go beyond any NCRP, ICRP, or FRC 

recommendation. 

(b) Would emphasize the issue of hazard pay in labor-management 

negotiations. 

(c) Bases limits for all workers on a comparatively minor problem. 

(d) This alternative would encourage requests for exception to 

current exposure limits. Such exceptions have never been 

granted. 

Alternative 7: Advise women of the NCRP recommendation and the reasons 

therefor, in conjunction with issuance of a Regulatory 

Guide that sets forth the biological risks associated 
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with radiation exposure to an embryo or fetus, leaving 

the choice to the woman regarding continuing employment 

in work involving radiation exposure within current 

limits. 

Pro: (a) This alternative would implement the principal recommendation 

of the NCRP although the NRC would not adopt the recommended 

dose limit. 

(b) It would avoid much of the potential for discrimination by 

sex and the potential impact on employability of women, and 

would accord with the views of EEOC and the Department of 

Justice regarding the legality of regulations implementing 

the NCRP recommendation under Title VII of the Civil Rights 

Act of 1964. 

(c) It would avoid much of the potential for invasion of privacy. 

(d) This alternative could not be used by licensees who are also 

government contractors as a reason for not making additional 

"good faith efforts" toward affirmative action on equal 

opportunity for employment of women under Executive 

Order 11246. 

(e) A woman would have the opportunity to make an informed personal 

decision regarding the application of the NCRP recommendation 

to her employment and to her offspring. 

Con: (a) Would not provide specific numerical limits applicable to women, 

as desired by some licensees. The absence of limits is 

- 9 - Enclosure "B" 



considered by licensees to increase the risk of legal 

action in the event of the birth of a malformed child or 

the development of a childhood leukemia or other cancer. 
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'a.shlr.~t.on, D.C~ during re:::ular bus' 
~ss l~ ours. 

LEO?IARD LEHMAN, 
.Acti;zg Commissioner 

oJ Cuatmru. 

Av,:ro•1ed: December 8, 1975. 

DAVID R. MACDONALD, 
As&istant Secretar-:.1 

of the Treasurv. 
IP'R Do~.75-33711! Flied 12-12-75;8:45 am] 

DEPARTMENT OF AGRICULTURE 
Farmers Home Administration 

[ 7 CFR Part 1822] 
(FmHA Instruction 444.4 J 

lRM LABOR HOUSING LOAN POLICIES 

Procedures and Authorizations 

Notice is hereby given that the Farm­
'S Home Administration has under con­
derat1on revisions to Sections 1822.72 
:id 1822.73 of Subpart C of Part 1822, 
itle 7, Code of Federal Regulations C31 
R. Hl48> to elimir..ate requirements that 
ounty Cor...mittees certify eli;;;ibility of 
abor Housing loan applicants. 
Interested persons are invited to sub­

.it V.Titten comments. s'!..lggestions, data, 
~ arguments to the Office of the Chief, 
irectives- Management Branch, Farm­
·s Home .t\dministration, U.S. Depart­
,ent of Agriculture, Room 6316, South 
•lllding~ Washington, D.C. 20250, on 
~before January 14, 1976. Written com-
1ellt;i received on or before January 14, 
n6 -Wm be considered before final ae­
on is t~kcn on thls proposal. Copies of 
il written conunents received will be 
~·ai!able for examination by interested 
~rsons '.lt the Offi.ce of the Chief, D!­
!Cti,·es Management Branch during reg­
ar business hours <8: 15 a.m.-4:45 p.m.). 
As p1·0;:.Jsed, § 1822.72Cc) is revised as 

illows: 

1&22. 72 Fin..I preparation und proc• 
~:J1'inr,: of loan docket. 

• • • • 
<c> County Committee certi/icatio·n. 

·ounty Committees will not be used to 
~view L'lbor Housing loan applications. 

• • • 
Section 1822.73 Cb) Cl) is removed as 

:>llO"l."S: 

1::22.73 Lonn appro,·al •. 

• • 
(b) Loan ap;;roi·al officfaZ's rc:;por..;I­

iWy. 

ll 1 [Removed l 

42 U.S.C. HBO; del~gation of nuthc:-lty bj 
!le S<!c:-et"\ry of Ag:-!culture, 7 C?R 2.23; 
~\t":·:.. ·.~~no! au~hor1ty by th~ A~istant Sec­
!'i.r:· !o: P.ur:il De·:elopment. 7 CFR 2.70) 

D:;te: D~cember 8, 1975. 

FR,\,K B. ELLIOTT. 
Administrator, 

Farmers l/on:c Admir.i.~tratio7!. 

JFR 0.J.:'..7~3.';727 Filed l2-12-7j;8:~5 amj 

. PROPOSED RULES 

[ 7 CFR Part 1822 ] 
(l"mHA I::i-s:ruct1on 44-4.6) 

FARM LABOR HOUSING GRANT 
POLICIES 

Procedures and Authorizations 

Notict! is hereb:i,• given that the F:l.rm­
ers Home Ad."?linistr:ition has under con­
sideration revisions to Section ISZ::.218 
of Subpart E o! Part 1822, Title 7. Code 
of Federal Regulations C35 FR 14437> to 
eliminate the requirement that County 
Committees certify eligibil!ty of la.b-Or 
housing grant applicants. 

Interested parties are invited to sub­
mit written comments, suggestions, data, 
or arguments to the Office of the Chief, 
Directives :Management Branch, Farmers 
Home Administration. U.S. Department 
of Agriculture, Room 6316, South Build­
ing, ·wash.i..'lgton, D.C. 20250, on or before 
January 14. 1976. \Vritten comments re­
ceived on or before Ja::i.u::i.ry 14, 1976 will 
be considered before final action is taken 
on this proposaL Copies cf all written 
conlment.s receiveC. will be available for 
examination by interested persons at the 
Office of the Chief, Directives Manage­
ment Branch during regular business 
hours C8:15 a.m. to 4:45 p.m.> 

As proposed, § 1822.218<bl is revised 
as follows: 

§ 1322.218 Act.ions prior to gra11t ap­
proval. 

• • 
Cb) County Committee certification. 

County Committees will not be used to 
review labor housing g:-ant a1.;;:ilications. 

(4.2 U.S.C. 1480; del~gation of 11.·.n.hortty by 
the Secretary of Agricu!ture, 7 CPR 2.23; 
delegation or au~horit7 by the A.5.3:1.:.tant Sec­
retary fo::- Ru.--al De>e!o:;:iinent 7 CFR 270.) 

Date December o, 1975. 

Fl!Al.-x B. ELLIO'r.', 
Administrator. 

Farmers Home Administrat?C'l'l.. 

[FR Doc.75-3372<! P1le.d 12-12-75;8:.;s am] 

[ 7 CFR Part 1822 ] 
(FmRA lilstruction 4-14.8) 

RURAL HOUSING SITE LOAN POLICIES 

Procedures and Authorizations 

Notice L; hereby !<i':en that the Farmers 
Home .~dm1~ist:.s..~ion has !.:nder co:-t­
sideration :-~·r!sio:!s tu Stctior! 13:!2.:!';l 
of Sub;:ia:·t;::; ;:;f ?ar;; ~32:::!. Ti~'.:;:. Code 
of Federal R~~".llanons (35 FR 10fia7J to 
eli~!nate the :-cc;•..:irem'?nt. tl:~t Ccunty 
Committees ce::i.±:;· el:gibi:::y ot Run.! 
Hour mi:; Sit<> Jo~:-; a ppli::::1 tio:~s. 

Interested :r-2nies rr2:; submit \\Titten 
comments. su;o,-estion.s, data. or argu­
ments to the O:t!ice of the Chief. Direc­
tives Mannge:nen: E:·anch. F;:irmer.> 
Home Adm~::strati<m, U.S. Department 
o! Agriculture. Room 6316. South Build­
ing, Wnshin~t~:m. D.C. 20'.!50. on er before 
Janu:H:i' 1-!, 1976. i.Vr!tten comments 
recch·ed on or be:ore Jan~l:tD' H. 19i6 
will be consic!~red tcforc final action is 

ta.' - on this proposal. Coples ot nll 
Wl .a comments received will be avail-
able tor examination by interested per­
.sons n.t the Oillce o! the Chic!. Directives, 
:Management Branch during regular bus­
iness hours <8: 15 tMn.. to 4:45 p.rn.>. 

As proposed § 182.:?.!!11 <d> <2> is re­
vised as !ollo~;s: 

§ 18!?2.!?71. Prvceuing appli<."ations. 
• • • • • 

Cd) Preparatian of docket forms. 

• • • • 
C2> County Commtttee certi/l.cation. 

County Committees will not be used to 
review RHS loan applications. · 

• • • 
(42 U.S.C. 1480: deleg:itlon or authority by 

. the Secretary or Agriculture, 7 CFrt 2.23; 
delegation o! authority by the Assistant Sec-. 
reta.ry tor Rural Development, 7 CFR 270.) 

Dated: December 8, 1975. 

FRA.-..-x B. ELLIOTT, 
Administrator, 

Farmers Home Administration. 

[FR Doc.75-33729 Flled 12-12-75;8:4.S am) 

DEPARTMENT OF HEALTH, 
EDUCATION, AND WELFARE 

Food and Drug Administration 

[ 21 CFR Part 1000 ] 
(Docket No. 75N-0340J 

MEDICAL RADIATION EXl'OSURE OF 
WOMEN OF CHILDBEARING AGE 

Advance Notice of Proposed G.uideiine 
Publication 

The Commissioner of Food and Drugs 
announces that proposed guidelines are 
to be developed for medical r:::.d~:i.tion 
exposure of women of childbearing :::.s;e. 
Coi:r..ments a...'1.d data are to be submitted 
before February 13. 1S76, to: Divisic::l 
of Compliance, Bureau of Radiological 
Health CP...FX-440). 5600 Fishers Lane, 
Rockville, 1vID 20852. 

The Bureau of Radiolugical Eeai:.h c-f 
the Food and Drug AdmL."listration 
<FDA> announces that studies of certain 
diagnostic x-ray and nuclear m~dici!:e 
practices are to be undertake:i to dete!"­
mine those actions that may be b ken to 
mi:iL-nize unnecessary innizL-12" rqliatio!l 
exposure of the de~'elo;::ing- human c::n­
br.-o and fetus. In these stud!es, eE0:·':s 
i':'ill be I!lade to collect :mff.cient :...'1for­
mation to pro>ide a basis for :>.!J::i:rop::-ia:e 
radi::i.tion protection guideli.'"les for t«=e :::.:;· 
the clinician. Ccmmen•s :::.re ir:\·iLed c:: 
t!1is subject and possible guidel.:nes r.::a.t 
may be devebped. 

The .FDA. through foe Bureau of 
Radiolr:J~ical Health :t~d under ~'..lthv~ty 
of tt1e Radiation Control for Eealtil. a:id 
Safetv Act of 1968 <Pub. L. <;:)-E"O::!, ~2 
U.S.C. 2G3b et seri.) conducts a::.d sc:;::>­
ports research. tr:tini:Jg, r-nd oper::i.tic::al 
activities to minimize ur.necessar::; ex­
posure of the public to electronic product 
r:idiation. In carrying out the pur,:ic3es 
of the act, the Commissioner is at:~l::or­
!zed to make ~uch recommend::i.~!o:-.s re­
l::iting to U::.e control of electronic pro:h.:::t 

FEOEitAl l:cGiSTER, VOL 40, NO. 241-MONOAY, C:O.CEMBER 15, 1975 Eilclosure "C" -

, 



radi:tEo:i ~!! he considers nimroprlate 
l:.e1:llon ::56• bl 11) .1 Al). In this capacity 
:::.nd under the authority or sect.Ion 3-01 
o[ the R:idiation Control for Health and 
Corr.ir.issi.Jner is consider!n~ the devel­
o:m1e1:t of gu!clelines that would provide 
rcc1Jmmcnc!aUo:J.s to health practitioners 
and others concerning- the exposure C'! 
v:omen o! childbearing nge to ionizing 
1·adiation for dia:;nostic purposes. These 
r~commendati.:ir.s are intended to mini­
mize unnecessary exposure of developin~ 
hur.ian embr:ros and fetuses to ionizing 
radiation that results from radiological 
examinations. As used in this advance 
notice of propo.;ed rule making, the term 
"radlologic;i.l"' includes both x-ray and 
nuclear medicine procedures used in 
medicine !or diagno.;is of disease or in­
jury. 

These guidelines would be among sev­
eral lVhich ;,ill be proposed by the Com­
missioner concerning the hazards and 
control of eledrox~ic product radiation 
or radiatior. from other sources. Some 
of these guidelines may be est:o>.blished !or 
areas or activities inappropriate for man­
dator~· control. Ho':'."ever, they will be de­
\"eloped in co opera ti on with national 
scientific and technical authorities and 
\"eprescntati\·es of professional. public, 
and private groups that have an interest 
and knowledgo in the field. The guidelines 
will therefore repre.>ent a consensus of 
expert opinion upon which individual 
practitioners and allied health personnel 
can rely. These gui:!elines, which will 
p1·ovide guidance 01' techniques for re­
dncing unnecess::.r:.- exposure to elec­
u·onic product or other sources of radia­
t\on such ns ;:rnclear medici.:1e procedures, 
wou!d be i:r.pl<?n1ented through educa­
tion:i.! p:02-L'.:r..5 ~nd coorierative activ­
!!:'.i:-s with nro!essi:l!lal organizations and 
S~ate healt!'-. t';:!~nci~s. This adv:>.~ce i10-
ticc is bciri~ i:;.:ot:'='d pursu::int to the FDA's 
polir::y of e.'.lr!y public parti;:ipation in 
[;'t:i~eline devel0pment activities. 

It presently appe:=1.rs that g-eneral guid­
:mre can be pro·1ided which is appropri­
:ttc for all types of C:i?.gnostic procedures . 
Thus~ :!S p:·esently contemplated. the pro­
poseci g;iidelines \':ould provide recom­
mendat:ons rc;;-arding ionizing radiation 
-:xposurc from both x-ra;; examinations 
~ !1d cli'.q;!lo.st!c procedu~s employing ra­
ct1opha rmn -::eu: icals or or:u~r sources of 
10niziP.g r::i. c'.:it'.·)'.'. . !Io~\·eve:-. ~!~0uld ~he 
:!l!ormation c2·;e!,~9ed du;-i!W this stw::•' 
,,:. f:·om ccn~!!le!'ts recei»ed :i.; a result 
;; : :::~! :; :id\· .". nee :::i:icc inC:icalc that nu­
::i::.,;~I' n1ec: i(i t~e o!· c~hcr non-:..:-r;ty pro­
·:;-c'.ures reqni: ,~ t:::rerent rer.01!lr:1end;1-
.; • n · ~ ..... , .. "" •·' · ~, .- uiclelin ~~ 'TI:l\" l.Je cle-
: :;"'{~:~· ,.:d! ·f~~- ·~ ~~·~:~ -t ~i)·~ of ! 1;.~;edi1i·c, ar.d 
::~~ ... : nl;l\" b·! ~ :.:jli.::!1e~! scp2ralely. 

J;1terc.st~d persons :i.re im·ited to p:i.r­
ticlr) ~~te in clc\-~! 0p ir~~ the p:-~po~ed guide ... 
:::.~~ b·: suh::~l~:1r;:: '-'::·itten c01~1rnents or 
.: .>.t•1 oi1 tht' s::cJjec~. Corr-'1mnintions on 
~t·.e propo~ed guidelir.es ghould be sent 
:u the :1d'i!·e.,.:: . nC'tcri :tbov~. Comments 
r-.:r!'i\·rd 0:1 0r bt'fore Fcbrn;Lry 13. 19i6 
• .. ill o~ c · a ~, : : '.::-r•· cl br the C,-,r>1:n!ssioner 
;.; ·_·1o:·i:- th -~ ;~.:-UJ)O~~d ~uidt' l !:1es arc y;~· i ~ · 
.. ·:'. '\':h~~~ :"'- t~r:t~~:::in~\t:c·:l i~ :r.~dc 0:1 
;::..:1r c-oc.t .. ·n~. •11e guid~lincs ·,·;ill be pui.>-

PROPOSED RULES 

rd in the FEDEl:AL REGIST!::R !\S pro­
.... ;.1.1.s and public couunent will be iu­
vited. Comments received after Febru­
a17 13, 1976, will be considered with the 
public comment on the proposed guide­
lines and w111 be used in revising the pro-

- posed guidelines. 
To assist the Commissioner in this 

study and the development o! useful 
cuidelines. detailed scientific and tech­
nical data. as well as comments or sug­
gestions, supported by detnUed rationale 
and justification are solicited on the fol­
lowing question.~: 

1. Is it advisable to schedule nonemer­
gency radiological examinations of the 
abdomen of women of childbearing age 
only during the early part of the men­
strual cycle? U such scheduling is ap­
propriate, should this be done only when 
the examination could be deferred until 
term if a pregnancy is observed or sus­
pected at the time the examination is 
scheduled to occur? 

2. ls it ieasible to modify radiological 
examinations of known or nossibly preg­
nant women. e.g., fewer vie'l'ts, different 
t~chnique factors. to reduce exposure of 
the embryo or !etus? U so, under n·hat 
circumstances? To what extent doe.; this 
result in an unacceptable loss of diag­
nostic information? 

3 . Is it advisable to recommend to 
institutions that the physician ordering 
the examination indicate on the referral 
.;lip whether or not t.'ie patient is or 
could be pregnant? 

4. Is it advisable to recommend to in­
stitutions that the physician ordering the 
e:·:amination indicate on t.he re!!:'rr'.1.l 
sl!p Fhether he would be satisfied with 
a limited study, i.e., modified from the 
routine manner of performance. on a 
patie:lt known or suspected to be pre~­
t~~nt? 

5. Fo:· •':hi:h ab,~ornlnal x-7~• Y ex::imi-
1:ations could fetal shielding be employed 
''·ii:hout compromising the ciingnost.ic 
va!t1e of the radiograph? 

6. To what extent do pelvimetry ex­
nmin:~ticns af!ect decisionmaking in the 
m::.>lagement of de!ive_ry? 

7. Eo·,,- r:mch rntlif1tion exposure is !"e­
ce':ved by the embr::;o or fetus from var­
ious diagnostic m:-::le:.u medicine pro-
cedures? . 

8. ·with what frequency are nuclear 
med1C'ine diagnostic procedures per­
f .::i::med on wornf>n of chilcl l.Jearin;;: nge~ 

9. Hm•: useful is · r.~1cle'.l.r medicine 
r ' :-ceEt::i.l sc:uming in the me':ii::."ll m:i.n ­
~~ ·;r-rn~::t.. of pregr1ant \\·omen? 

In~!·:i('!;_1:!ls o:- o.:g-6.n iz~tic!~s 1.-::ishir?,; 
to :.;:·rn·ict? lniorrnation on these q t:.>st!ons 
or Geter ?"ele\·::mt. top:cs !er w;e in the 
C::::r.:-;0p:!!ent of tllC' ~uide!ines. 01· '.':i.<h­
ing to r~ceive i!:forn!ation n'l~t.de 1)U.btc 
on the development of these guidelines, 
!<hould send their comment.:; 01· a~ldresses 
t0 rl1e ndd1·e~3 noted :t l::ove . 

.I\>. p::irt oi this pro~r:un . the :Bure:i.'.l of 
P..::idiologicnl Health will prepare ::i. tech­
:'.!C'.11 O\"en·icw rr')ort ,,.hich \\'ill in::luce 
n1: a11:t lY~is of tl1c ru:T!'r.t recommend:i­
t : .': ~ :-; ';.·~-_; .. trdi:~g r:~ t·d i\::tl radlat!un cx­
\!><nr.· 11r \•:orr.en . T:1L; report '\':ill st:m-
1:::i: ~e illlL'rm:it:on o:: the benefits and 

limit: 1s or the current recommenda­
tions, · - .:view the most. recent scien­
tific data rela.tin~ to this question, and 
su;;;rest a p0sstble alternative approach. 
When completed. thts•ecbnic:i.l o\·en·iew 
report will be published and made avail­
able to interested parties, and it will serve 
as the basis !or further discussion lead­
ing to appropriate guidelines !or general 
clinic.al use. 

When de\•eloped, the guidelines will be 
codified as voluntary recommendations 
in a new Subart C of Part 1000 of Ch:i.p­
tP.r I or Title 21 of the Code of Federal 
Regulations. Subpa.rt c; "Guidelines and 
Recom.."llendations." ts being established 
(see the FEDF.RAL REGISTER Of September 
16, 1975 <40 FR 4'.?749>) to provide -r.ide 
dissembation and a permanent record of 
these radiation protection recommecda­
tions. 

This advance notice of proposed guide­
line publication is issued under the au­
thority of the provisions of the Public 
Health Service Act as amended by the 
Radiation Control !or Health and Safety 
Act of 1968 (sec. 356, 82 Stat. 117-1-1176 
(42 U.S.C. 263d> > and under authority 
delegated to the Commissioner <21 CFR 
2.120). 

Dated : December_8, 1975. 

SAM D. FINE, 
Associate Commissioner 

for Compliance. 
IFR Doc.75-336~9 Flled 12-12-75;8:45 :!.!I!) 

DEPARTMENT OF 
TRANSPORTATION 

National Highway Traffic Safety 
Administration 

[ 49 CFR ?ar1: 571 ] 
fDocket No. 75-32; Notice l J 

FEDERAL MOTOR VEHICLE SAFETI 
STANDARDS 

Definitior. of "Gross Axle Wei~ht Rc:ling" 
This notice proposes to amend the ce5-

nition of "Gross axle ·weight rating'· and 
"GAWR" to require that the ratL"lg be 
established for 60-mph speeds or the 
vehicle's maximuin operational s;:>€:ed, 
v-:hichever is lower. 

"Gress axle ~-zi;;ht rating" is cefir.ed 
in 49 CFR § 571.3 as "the value specified 
by the vehi:le m:muiacturc:r 2s the load­
c:o.r!·ying cap2cit:; of a sin;::le axie sys­
tem. a.:; measured ~t the tire-grot~:1c! in­
tr: r:"c>.ces:· 'The G.\ ".VR \"::'..lue on the vehi­
cle".s ce!· t.ii1cntlor:. l:ibel ?ndi1;ates the 
::.;trec~th of th~ ttx.ie s: ... ·st~ms. ~s ~ 
me~5t::·;; of the bads th::i.t tl-:.e · •;.:-hide 
m'.1Y safely c:ii·n-. Some of thz !":-.'.et;.· 
st:rn:l:: rcts dc;Jend on sp:?c::ic G .'\ \T;:::! 
values for tl-:.~ir application. :F'or ex::m;:ilc. 
Standa!·d No. 121, Air Brake SrVitems i ~'.} 
CF?. 5'7l.12ll. h::lS immedi::te a;:;pi!c:i.­
tion to trucks. buszs. ::rnd tr~ilers w1t~1 
G . .\WP. values under 2~.000 potmds. but 
dot>s not apply to .-ehicles with G . .\VvR 
Yalu~s in e:,cess of 2-i.OOO pou:-:ds t;mil 
Seot~mbe!" 1. 19i6. Some m:i.nlliact:1rc rs 
l!:~·vc bt'en atte:npting to qu::liry for the 
bt~ ;· cffcnive date of St:rndard No. 121 
by ce:·tifyin~ a vehicle :it a speed. kss 

Encl·osure "C" 
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ENCLOSURE "D" 

EFFECTS OF IONIZING RADIATION ON GROWTH AND DEVELOPMENT 

Exposure of an embryo or fetus to ionizing radiation results in 

biological effects other than increased incidence of leukemia and other 

cancers. These effects on growth and development were not evaluated in 

Enclosure "A" to this Addendum because they are of concern at dose levels 

that are higher by at least an order of magnitude than doses at which 

there is concern regarding increased incidence of leukemia and other 

cancers. 

Ionizing radiation has three major effects on human development: 

impairment of growth, microcephaly, and mental retardation. Knowledge 

about the dose levels at which these effects occur comes principally from 

data relating to: (1) patients irradiated for medical reasons; (2) the 

Hiroshima-Nagasaki survivors of the atomic bombs; and (3) the people of 

the Marshall Islands who were exposed to nuclear fallout in 1954. 

In general, investigators have been unable to find changes in various 

behavioral and functional parameters from exposures below 25 rads. It has 

been found that certain reflexes and locomotor functions were altered in 

rats exposed in utero to 50 rads, and more complex motor performances, such 

as traversing a narrow path, were affected by as little as 25 rads. Certain 

behavioral responses in the open field and some forms of conditioning have 

been altered by 25 rads. 

In assessing the behavioral effects of in-utero exposure of Japanese 

children to radiation from the atomic bombs, we have no simple, single-measure 

tests comparable to those which indicated a significant though small diminution 

in body growth and head size among those closest to the hypocenter. Owing to 

Enclosure "D" 
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the lack of appropriate and sensitive tests of brain function, mental 

retardation has had to be severe to be recognized, even using a number of 

measures; it was rare below 100 rads and not observed to excess below 

25 rads. 

The effects of ionizing radiation on growth and development are 

discussed in some detail and extensive bibliographic references provided 

*I in Chapter VI of the BEIR Report- • That chapter has the following sunnnary: 

"VIII. Sunnnary 
It has long been recognized that fetal and juvenile mammals 

are especially sensitive to harm by exposure to ionizing radiation. 

The mechanisms by which radiatibn alters the development of struc­
ture, behavior, and other functions are extremely complex. 

With single brief exposures, the lowest doses observed to 
bring about these various effects at certain stages in experimental 
mammals range from a few rads to 50 rads: Occasional germ cells, 
at certain stages in early life, are killed by a few rads, with no 
detectable functional effects. Subtle but permanent alterations in 
nerve cells, at some stages, occur after 10 to 20 rads, but no alter­
ations in behavior are recognized until about 25 rads are given at 
some stages in prenatal life. The threshold for morphologic alter­
ations in man following irradiation in prenatal life are less precisely 

known, but observations of the Japanese exposed to atomic bomb radiation 

place it between 50 and 25 rads to the mother. 
There is little information about the effects of chronic low 

levels of radiation, but experiments have demonstrated that about 1 
rad per day, extended over a large part of gestation, is the lowest 
dose that alters development. Radionuclides tend to be concentrated 
in certain tissues and act over long periods, but where they can be 
compared with exposures to atomic bombs and therapeutic X-rays, their 
effects are similar. 

Thus, existing dose-effects data suggest that no effects on growth 
and development are likely to occur at dose levels compatible with 
present radiation protection standards." 

*/"The Effects on Populations of Exposure to Low 'Levels of Ionizing Radiation," 

Report of the Advisory Committee on the Biological Effects of Ionizing 

Radiations, National Academy of Sciences - National Research Council, 

November 1972. 
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TO: 

FROM: 

SUBJECT: 

(b)(5) 

Contact: 

The Commissioners 

Peter L. Strauss, General Counsel 

Analysis of constitutional and other legal 
limitations on NRC's ability to amend its 
regulations to set lower radiation stand­
ards for fertile women 

James A. Glasgow 
X-27375 
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.March 5. ·1976 

Mr. Samuel J. Chilk, Secretary 
U.S. Nuclear Regula~ory Commission 
Washington, D.C. 20555 

Dear Secretary Chilk: 

On January 20, 1975, Andrea Hr~cko cf the Public Citizen 
Health Research Group submittej co:::iments on proposed 
Atomic Energy Commission regu:~tions for the radiation 
exposure to fertile women. A ~eview of the applicable 
file in the Nuclear Regulato!!y Com.:-:Ussion' s Public 
Document Room reveals that these cormnents a~·e not 
included, although we are .cert&in they were mailed 
for Siling. In any event, we ~equest that ~s. ~ricko's 

comments be included in the fi:e, for purposes of 
making the record complet~. £ copy of Ms. Ericka's 
comments are enclosed. I req~est that they be included 
with the comments on 40 FR 799, January 3, .2.975. 

Thank you for your time. 

Sidney M. Wolfe, M.D. 

cc (w/enclosure): U.S. Nuclear Regulatory Commission Document F:.:•orr • • 

HEALTH RESEARCH GROUP• 2000 P STREET, N.W., WASHINGTON, D.C. 20036 • (202) 872-0320 
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Hel>earch Group St._t•:.ement on Proposed /\EC Regulations 
for the Radiati~n Exposure of Fettile Women 

(Federal Recis~cr, 1/3/75, pages 799-800) 

For further information: 
Andrea Hricko 872-0320 

20, 1975 

The AEC' s proposed regulations on radiation exposur.e for 

fertile women claim to implement the National Council on 

Radiation Protection and Measurements (NCRP) recommendations 

in Report No. 39, issued January 15, 1971. Those recommend~ticns 

state that fertile "women should be employed only in situations 

where the annual.dose accumulation is unlikely to exceed 2 er 

3 rems ... " According to the NCRP, with such a dose limit, 

exposure to the fetui:: woulc pro!:>.::tbl~· not exceed · .) rems oefcre 

a woman recognized that she ~as pregnant. The NCRP states 

that such a limit is necessary because. t~ere .is a positive 

relationship between fetal irradiation and childhood cancer. 

According to the AEC's own data, however, 11.8% of all 

monitored worke~s in 1973 were exposed to levels of ~adiaticn 

in excess of 2 rems. The AEC does not state how many of these 

3,435 individuals were women workers. Thus, a significant 

number of women may be c.urrently exposed to levels of radiation 

that the AEC concedes may be harmful to their embryos or fetuses. 

~IEALTll RESEARCM GIWUP • 2000 P STREET, N.W .• WASlllNuTON, D.C. 20036 • (202) 87~-03:0 

----------------~--··· ·--- --·--------·-------=-,,,-,,.·--==-----
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Will the AEC proposed rc~ulations correct this situation? 

We suggest that the regulations are mere window-dre55ini; to make 

it appear that.the ·J\EC ls takinG afrirmative though belated 

action to protect women employees. In fact, the proposed 

regulations are actually meaningless statements of p~ilosophy 

that are virtually unenforceable because of the AEC' s primary 

concern for the costs to the nuclear industry and secondary 

concern for the safety of workers under its jurisdiction. 

The AEC has proposed two amendments to the current regula­

tions. First, it has added one provision to its worker instruction 

regulations that would require employers to tell employees about 

the biological risks of radiation exposure to the fetus or 

embryo. The woman worker is· thus placed with the burden of 

deciding whether or not to work at a potentially dangerous job. 

Clearly, a woman who ~s exposed to an annual dose of radiation 

exceeding 2 rems will have difficulty evaluating the risks she 

is taking,_ in that the AEC admits that such exposure is potentially 

hazardous, yet does not requi're that such exposure be forbidden 

(see paragraph below). The burd~n of insuring a safe workplace 

.sheuld.be placed on the AEC. 

Second, the AEC has added one other provision to its 

cu.rrent regulations. The current regulations already ask that 

licensees "make every reasonable effort to maintain radiation 

exposures ... as far below the limits specified in this part as 

possible." (The current annual maximum dose level is 5 rems . ) 

The AEC proposed regulation would add the following: "[AEC 

licensees] should make particular effort~ tc keep the radiation 

exposure of an embryo or fetus to the very lowest practicable 
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level -durinr; the entire gestation period .... " 'l'he state of 

technology, ·as well as the c_osts of lowering the dose levels, 

are allowable considerations in determining the "lowest 

practicable levels, 11 in :10th fhe current and amended regulati::ns. 

Two observations mu-"t be made. First, neither of the ne" 

provisions for women wor~ers are mandatory requirements. Sec~nd, 

both the present regulation~ and their amendments hinge on the 

nuclear industry's own a~sessment of its financial capability 

to lower the radiation exposure to a safe level. The AEC's 

statement of reasons accompanying the proposed regulations 

already alleges, without any substantiation, that it is 

impracticable for th€ nuclear industry to lower the dose limi~s 

for ·all workers because it would cost "large sums of money." 

Thus, it is clear. at the outset that the AEC never genuine:.y 

expects that the nuclear i~dustry will guarantee that the 

radi~tion exposure for all fertile women is kept below the 

2-3 rem hazard level. 

How does the AEC currently enfQrce the provi"'-ions reqT~.:r:..::g 

that the levels of exposure be kept to the "low~st practicable 

level?" Since costs are such a prime factor in the AEC's 

proposal, it is necessary to review the AEC's Regulatory Guide 

8.10, "Operating Philosophy for Maintaining Occupational 

Radiation Exposures as Low as Practicable," to determine· hc-.1 t~.e 

validity of econo~ic claims made by industry are evaluated by 

the AEC. 

The Regulatory Guide states that llcensee management 

"should be conunitted to maintaining exposures as low as 

practicable."· One aspect to this "conunitrnent" is that 

Enclosure "F" 
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modifications to operating arid maintenance 
procedures ·and to .Plant equipment and facilities 
should be made where they will substantially 
reduce exposures at a reasonable cost. [emphasis 
added.] 

Management must merely demonstrate that it has sought changes 

and implemented improvem<:nts "where practicable.'' During the 

past year the U.S. has witnessed what results when workers 

rely on manae;ement "commitments" to ·a safe >'lorkplace -- rather 

than strict regulatior.is -- as evidence has accumulated showini; 

workers dying from cancer after exposure to such chemicals 

as bis-chloromethyl ether, vinyl chloride, and arsenic. 

Thus, we have a situation where the AEC admits that (1) 

levels above 2-3 rems of radiation exposure are potentially 

hazardous to women of child-bearing age; . ( 2) a special standard 

limiting the employment of women workers in AEC facilities 

would be discriminatory; b~t that (3) over 10% of workers are 

currently exposed to annual levels over 2 rems, even though 

current regulations require AEC licensees to keep the levels 

to the 1lowest practicable level. 11 Obviously> then the voluntary 

requirement that AEC" licensees nmake e1ery reasonable effort" 

to minimize exposure has not to date resulted.in creating a 

safe workplace for all [i.e. , male and female] employees. Onl:; 

a ~~~datory requirement that AEC facilities reduce exposure 

levc ls to an enforce ab le numerical limit for ALL employees will 

result in guarantee of a safe ~~rkplace, ~ithout discriminatinG 

aga:l.nst women employees. 

At a time when health and safet.Y requirements are already 

being compromised by threats of economic depression and job 

lay-offs, it seems improper for a government regulatory aeency 

' .. 
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to publicly state, without full disclosure or substantiation, 

that the nuclear industry cannot practicably afford to pro-

tect its workers from the dangers or radiation exposure. These 

economic claims emerge as a weak excuse for the fact that 

neither the AEC nor the· nuclear industry is truly committed tc 

protecting the health of all workers. who are exposed to raciia'c :on. 

Those women workers who are employed in AEC facilities should 

not be fooled by the AEC's empty assurances that women will be 

protected by the new regulat~ons. These women should demand 

that the AEC require the nuclear industry to publicly testify 

with full disclosure of the actual costs of implementing 

meaningful safety regulations. to protect all workers. As the 

regulations stand now, they protect the profits of the nuclear 

industry while providing no additional health assurances f0~ 

fertile women workers. 

Enclosure 11F11 



MEMORANDUM FOR: 

FROM: 

SUBJECT: 

UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20565 

March 12, 1976 

Tom Rehm 
·"'\ 

Ben Huberman f :)' ~,_ 
If 

FERTILE WOMEN PAPER - ADDENDUM TO SECY-76-535 
(REHM MEMO, 2-17-76) 

I believe that the paper provides the additional information requested 
by the Commission, and adequately sco~es the alternatives available to 
the Commission. 

Nevertheless, I think the paper does not do justice to the real strengths 
of the alternative which the paper recommends. These strengths include: 

• First, while the paper adequately discusses the capability of 
the recommended alternative to minimize the possibility of 
sex discrimination in employment, the paper fails to give due 
emphasis to the primary motivation for that alternative, as 
for all the others~ namelYy NRC's concern for and responsibility 
to provide adequate protection for the fetus, in accord with 
the NRCP recommendation. Thus, the paper should make clearer 
that the aim of the alternative is primarily to provide radiolo­
gical protection, and only secondarily to provide that protection 
with a minimum social impact. 

• Second, it avoids the potential, which several of the other 
alternatives have, of shrinking the pool of skilled labor, which 
may cause an increase in total population exposure with a 
concomitant increase in all biological effects, including effects 
on fetuses. (In this connection we should not ignore the real 
impact of NRC's decision -- whatever it may be -- on the approach 
of other agencies responsible for radiation protection). 

• Third -- and most important -- the recommended alternative is 
an effective step in further protection of the individual fetus. 
While it cannot, perhaps, be said to be the most effective alterna­
tive of those presented, it cannot be said to be ineffective nor 
should it be seen in that light. A sizeable fraction of women, 

CONTACT: 
Al Kenneke (OPE) 
634-1541 
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having been made aware of the somewhat greater risk assumed for 
the fetus, would likely avail themselves, in the event of pregnancy, 
of the option for alternative work situations that would avoid 
further increments in that risk. Even if only 50% of the affected 
women did so, and even if another alternative were 100% effective, 
the difference in effectiveness in protection of the fetus would 
be at most a factor of two ~ hardly a basis to consider the 
recommended approach to be ineffective. 

• Fourth, while the degree of effectiveness is dependent on the woman, 
nevertheless the basic responsibility for the effectiveness of 
radiation protection measures in this instance, as in all other 
instances,is placed on the licensee. Specifically, the licensee 
is responsible for 

• maintaining ALARA exposures 

• providing training to persons exposed occupationally, 
including,in particular, specific instructions to 
female workers concerning risks in pregnancy, and 

• providing alternative-working conditions once the fact 
of pregnancy becomes known. (For example, a pregnant 
radiographer might be assigned to monitoring and film 
evaluation.) While firing an individual in those rare 
circumstances -- doses above 0.5 rem followed by 
pregnancy -- may sometimes occur, that should not be 
accepted as a foregone conclusion. The period over 
which a lower exposure alternative would have to be 
provided is not so long ~ a few months at most ~ that 
an employer will be quick to unload a skilled work.er 
whose full productive potential will become available 
again within a matter of months. 

In sum, with relatively little effort, I believe the recommended 
alternative can be presented in a way that more fully substantiates its 
effectiveness -- both radiologically and sociologically. 

cc: Peter Strauss 
Bob Minogue 
Roger Mattson 
Bob Alexander 
Walt Cool 
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December 14, 1976 

For: 

From: 

Thru: 

Subject: 

Purpose: 

Category: 

Issue: 

Background: 

Decision 
Criteria: 

Contact: 
Roger Mattson, SD 
443-6953 

UNITEL ST.O.Tl'J:: 

NUCLE/.l.P REGUU\TOR y COMM:ssiON SECY-76-286A 

.POL.ICY SESSION ITEM -·--·-------------------·--

The Commissioners 

Robert B. Minogue, Director, Office of Standards Development 

Executive Di rector for Opera ti onr,.:,._'%~:z 
DEVELOPMENT PLAN FOR NUCLEAR FACILITY SITING POLICY AND PRACTICE 
REVISION 

To obtain Commission approval of a plan for the development of a 
more cohesive and explicit siting policy in general philosophy and 
on specific key issues. 

This paper concerns one step in a long term staff effort in a major 
policy area. 

Whether the stepwise plan proposed herein will result in the 
cohesive and explicit siting policy needed. 

At Policy Session 76-37, August 19, 1976, the staff briefed the 
Commission on the results of a staff review on reactor site evalua­
tion policy and practice (SECY-76-286). A memorandum of August 31, 
1976, from the Secretary of the Commission to the Executive Director 
for Operations (Enclosure 11 F11

), directed the preparation of a paper 
in which the staff should consider four main things. On this 
memorandum, EDO requested the Director, Office of Standards Develop­
ment, to comment. In a September 24, 1976 memorandum (Enclosure 
11 G11

), SD outlined its plans for coordinating the preparation of 
this paper with input from NRR, RES and ELD. From a joint effort, 
we have developed in this paper a program plan for conso1idation of 
siting policy and practice. 

As reflected in part by the Secretary 1 s memorandum of August 31, 
1976, a revision of siting policy and practice should provide: 

l. Systematization and simplification of the decision process. 

2. Improved efficiency of applicants' analysis and NRC's staff 
review. 

3. Reduction in staff review time. 

4. Improved predictability of the site review conc1usions and 
recommendations. 

0'FIFilCilAIL UJSJE OMlLY 
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Alternatives: 

Discussion: 

- 2 -

5. Enhanced soundness, consistency and equi ·1n the ba1anci , of 
site evaluation factors. 

6. Improved public understanding of siting policy and pract i ce for 
protecting the health and safety of the public and the environment. 

7. Balanced assessments of the available alternatives for sup­
plying a demonstrated need for power in terms of impact on the 
environment and risk to the health and safety of the public. 

As a result of a) discussion of SECV-76-286 in Commission policy 
session, b) discussions with the Commission concerning the 1976 
Five Year Plan and the FY 78 budget request, and c) the Secretary 1 s 
memorandum of August 31, 1976, the staff be-;ieves that the Commis­
sion prefers a stepwise approach, over the next two to five years, 
for the consolidation and clarification of the present siting 
policy and practice. The present siting policy and practice is 
basically sound in its assurance of protection of public health and 
safety. It is, however, difficult to administe:n, and av,11<-ward in 
its application. Thus, the remaining alternative: l into two 
basic categories: 

(1) alternatives for ordering priorities in the evaluation of 
specific program elements - these are a ressed in the program 
plan described in this paper. 

(2) alternative methods for solving spec1r1c prob ems -- thes~ 
will be addressed issue by issue for the speci c progran 
elements as they are brought to the Commission fa~ ac:ior n 
the future. 

Further discussion of the presentation of al"ternc:::ive:: ~, '"~ 
in Enclosure 11 E11

• 

Priorities of Issues 

The Secretary's memorandum of August 31, 1976, dfrec:::id tnat r:r:is 
paper should identify the most important issues on me oasi:, ~-· 
value/impact analyses of all issues previously identi ed as 
requiring attention. The analysis which has oeen performed is of a 
subjective judgmental nature. It was performed as a cooperative 
joint effort through a series of meetings among the technical staff 
of NRR, RES, and SD. The resulting judgments were reviewed, 
modified if appropriate, and concurred in by the line management of 
these program Offices. As a result of this process, the important 
siting issues have been evaluated and class~f~ed below into tnree 
categories. These categorizations were also analyzed and cross­
checked on the basis of value/impact criteria specified in the 
Secretary's memorandum. This evaluation is summarized in Enclosure 
"A". 
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Having addressed all of the identified issues in this manner, the 
affected Offices were asked to concur in the judgment that the 
relative priorities of the various issues could be adequately 
qescribed as immediate, near term, or long term issues as listed in 
Categories A, B, and C below. Implied in such judgment is the 
understanding of those most familiar with siting issues of not onl y 
what needs to be accomplished but also what can reasonably be 
accomplished. Summary descriptions of the three categories are 
contained in the following outline. 

A. The issues most important to the immediate rev1s1on of siting 
policy and practice and the actions required are: 

1. Geologic and seismic site evaluation criteria - revise to 
remove ambiguities and clarify statements subject to 
misinterpretation and prepare regulatory guides for 
proper implementation. 

2. Pending and future petitions for rulemaking regarding 
specific siting issues - coordinate the review, resolve 
the issues and prepare regulations as needed. 

3. Early site review - revise 10 CFR Part 50 to provide 
for early site suitability considerations and prepare 
an appropriate regulatory guide for applicants and 
staff stating the information needed for given findings 
during such an early site review. 

4. State/federal interaction - proceed with program to 
coordinate and reach environmental decisions on sites 
for utilization or production facilities (the so-called 
Section 102 study) and complete WINB and SINB study 
contracts. 

5. Emergency plan updating - revise 10 CFR Part 50 and 
prepare additional regulatory guides to implement emer­
gency planning and preparedness for research reactors 
and other nuclear facilities and define radiolog ical 
accidents for which State/local governments shoul d 
develop preparedness programs (EPA/NRC Task Force 
established). 

6. Accident evaluation practices 

a. Site suitability - review existing practices , 
based on case reviews and consequence models i n 
WASH-1400, and reconcile differences in accident 
cnaiysis performed for safety review and for 
environmental review. 
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Risk asse ssment - revise the ex ·i t '" :;c :·· 
accident risk assessments i n env r o;in:::tt > ! r2v '~!v! ~. 

and develop better and mo re qua n i~a tive bench 
marks for eva 1 ua ting ace i dent ri:; c \ norma ·, L:e ·::c 
Appendix I expected eff luent re1 2~ses ). 

B. The issues most important to t he nea r future revision of 
siting policy and practice and actions t o be taken are: 

l. Siting regulations and policy - revise 10 CFR Pa rt 100 
to remove ambiguities and statements subject to mi s­
interpretation, broaden the gene ral s i ti~g cr i teria and 
remove specific guideline va l ues . Pro vi de su pp1emen ­
tary guidance through regulato ry guides to i mplement 
the revisions. 

2. Alternat i ve sites - establish a meaningful alternati ve 
site selection practice that cons iders t he hea lth and 
safety concerns al ong wi th t he environmental conce rns, 
develops more explicit guidance on ranking environmenta l 
and safety factors with emphasi s on cr i teria for con ­
cluding that alternative sites should be pursued, and 
assures a viable site se l ect i on proced ure b_y the 
applicant to which the NRC staff can agree. 

3. Emergency planning - using a co~ s 1 stent set of ana l ~ ~ ­
ical models, estimate the consequences of a s pec tru~ 
of credible accidents and t he capabil it i es fo r eme r?~1cy 

action in reducing r i sks. 

4. Decommissioning of nuc l ear fac i1~t 1 e s ·· inco r poi-a te 
decommissioning aspects of si te suitabi l ity into si: ~s 

practice to provide guidance on decommi ssi oning co n­
siderations relative to site evaluat i on. 

C. Issues requiring long term proj ects fu r ;e solu ~ion and tne 
actions that would be required fo r part·;a, t.: ' :.: .;e;s w ':C. 

1. Overall probabiiity va l ues - i dea lly, de~:~: nnine~ ab sc :ute 
probability of occurrence va lues for post ul ated acci dents 
and for delivery of impact ( co nseque nc e~ : :cu : r as rad ia ­
tion doses, health effects due to doses, and env i ror ­
mental damage. Achievable is tne co nt inua :ion of the 
WASH-1400 program to deve l op a more compl ete spectrum of 
analys i s which shoul d permit an exami na tion of val ue/ 
impact relationships of var ious safety featu res and 
siting factors. 
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2. · Acceptable risk - ideally, establish an acceptable risk 
value which is deemed reasonable by the majority of the 
general public for protection of health and safety and 
impacts on the environment. Achievable is the develop­
ment of improved risk assessments of non-nuclear power 
generation systems to develop a better characterization 
of relative risks. 

3. Overall risk assessment - ideally, establish a risk 
evaluation model and methodology capable of assessing the 
overall impact of siting a nuclear facility on health and 
safety and the environment in such a way that an absolute 
risk value could be determined and assessed. Achievable 
is the establishment of a standard for risk evaluation 
models and methodology for a comparative risk assessment. 

A plan has been developed to address the important issues (Cate­
gories A & B, above) for revising the siting policy and practice. 
It includes only those issues described as immediate issues which 
can be resolved within two years and the near term issues which 
may require up to five years or more for resolution. Enclosure 
11 811 describes in more detail the programs required to resolve the 
immediate issues (Section I) and the near term issues (Section 
I I). Enclosure "C 11 provides a chart of the major mil es tones for 
these programs during the next five years. Plans for resolving 
issues requiring long term projects of greater than five years 
have not been discussed. 

Other tasks associated with siting policy and practice such as the 
Environmental and Safety Standard Review Plans have not been 
included in the enclosed program. Such tasks fall into a general 
housekeeping category where policy is stated and implemented, not 
developed or interpreted. These housekeeping tasks will need to be 
coordinated with the program for consolidation and clarification of 
siting policy. One mechanism for coordinating this diverse and 
long range program is by use of a group composed of members from 
NRR, SD, ELD, NMSS and RES to review the results of the various 
studies and tasks, recommend additional and further studies, and 
assure implementation of appropriate revisions of siting policy and 
practice. This group would be established at the technical staff 
level and would function outside but in support of normal line 
functions for the ~ffected Offices, such as case, standards or 
research project management or budget development. 

General Policy Framework 

The Secretary's memorandum of August 31, 1976, also directed that 
this paper should identify alternative general "policy frameworks" 
for evaluation of the adequacy of proposed sites and for consider­
ation of alternative sites. We believe that such a "policy frame­
work" could be a general statement of safety and environmental 
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goals or objectives which would tie toget her for bn ... ~ n i oso ~ a 

and technical consistency, the solutions to the ma ny and iv e ~ s e 

siting issues described above. In other words , t hi s gene ral i cy 

framework would be the common thread which gui des the lon g te :~,, 

program plan described above so that t he end product is a cohes"ve 
and explicit siting policy. 

The general policy framework or ph i losophy fo r our s1t 1ng po11:1es 
and practices can be stated in terms of the bas ic el ements fo r 
nuclear facility siting evaluations. These basic elements compri se 
the foundation upon which a policy framework fo r siting nuclear 
power plants has been built. They are included today in t he regu­
lations governing the siting and licensing of such nuclear fa ci li ­

ties (10 CFR Parts 50, 51, and 100). These elements are: 

1. Physical characteristics which affect the des i gn of the 
facility or the selection of the sites, e.g., natura l phenomena 
which may exist or can occur that could affect safe operation 
of the facility (seismology, meteorology , geology and hydro l ogy). 

2. Facility characteristics which should be considered i n cor,­
junction with site characteristics , e . g. , enginee red sa fety 
features, engineering standards, fa cil ity use i nc l ud i ng 
maximum power level and inventory of radioact i ve ma t er ial and 
unique or unusual design feature s bearing on probabil i ty a~ 
consequences of an accident. 

3. Regional characteristics which cou l d influence t he ma gni T>.1::e 
of the consequences of an accident or cou ld be cause of e::L an 
accident, e.g., population facto rs , l and and wa t er uses , B~s 
offsite facilities and activities that might endanger t h~ Sd fe 
operation of the facility. 

4. Facility accidents which should be eva l ua. tE-:ci fo:' assess i; _ 

radiological consequences (impact) on t he region surrounuing 
the site, i.e., determine the consequences of a.cci aen t s cm·­

sidering the physical, facility and regional characterist ics 
previously investigated. 

5. Potential radiation exposures that sho uld be emp ~oyed as 
guidelines in evaluting adequacy of s i t e sui :ab~ ~i ty as 
determined from the established characterist ics of t he site , 
facility, region and associated postul ated acci dents . 

6. Unusual or unique protective featu res of: the fa cility t hfit 
should be investigated such as add itiona l safety feat ures or 
minimal accident potential; the region such as emergency 
actions that can be taken or low popu l at ion in t he region of 
the site; and the site such as except iona l di spe rs ion characte r ­
istics in air or water. 
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Recommendations: 

Coordination: 

Schedul iM_: 

DISTRIBUTION 
Commissioners 

7. Facility effects on the environment that should be evaluated 
such as construction and operation impacts on biota and eco­
systems and socioeconomic factors and land use. 

The last factor was added as a result of the implementation of the 
National Environmental Policy Act of 1969. All of the other 
factors have been part of our siting policy for licensing nuclear 
facilities since the 1950s and prior to the publication of 10 CFR 
Part 100 in 1962. 

The Commission approve the proposed plan for continued work on the 
nuclear facility siting policy and practice and direct the staff to 
proceed with the programs necessary to resolve the important issues 
outlined herein. 

The Directors of the Offices of State Programs, Nuclear Reactor 
Regulation and Nuclear Regulatory Research concur in the recom­
mendations of this paper. The Director of the Office of the Execu­
tive Legal Director has no legal objections to the recommendations 
of this paper. The Director of the Office of Nuclear Material 
Safety and Safeguards has requested that the proposed program for 
revising the siting policy and practice be modified to expressly 
include siting considerations for both reprocessing facilities and 
plutonium processing and fuel fabrication plants. The coordinating 
group will provide a mechanism for factoring these fuel cycle 
interests into the long term program. The fuel cycle standards 
program is presently undergoing broad review in the context of 
interoffice MBO coordination and siting standards are included in 
those considerations. 

The Offices of the General Counsel and Policy Evaluation have 
reviewed this paper. Their comments and our response are attached 
as Enclosures 11 D11 and "E'', respectively. 

The Advisory Committee on Reactor Safeguards will be consulted in 
the further refinement and detailing of the program plan following 
discussion of this paper by the staff and Commission in Policy 
Session. 

For an early Policy Session. 

Commission Staff Offices 
Exec Dir for Operations 
ACRS 

,,----~ .• !'\ 

' 11\ , ~~yY\ y· I If ;_:'--\J_>·~·\"'-... 
Secretariat 

Enclosures: 
See page 8 

Robert B.VMinogLie, Director 
Office of Standards Development 
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Enclosures: 
"A" -

"B" 

"C" 

"D" 

"E" 
"F" 

Evaluation of Important Siting Policy 
Issues 

Detailed Discussion of Development Plan 
For Revising Siting Policy and Practice 

Five Year Plan for Resolving Important 
Siting Policy Issues 

Memorandum, "Development Plant For Nuclear 
Facility Siting Policy and Practice, 11 

T. A. Rehm to R. Minogue, November 23, 
1976 (OGC and OPE Comments Attached) 

SD Response to OGC and OPE Comments 
Memorandum, "Reactor Site Eval uat'ion 

Policy Study, 11 Samue 1 J. Ch ilk to 
Lee V. Gossick, August 31, 1976 

Memorandum, "Reactor Site Evaluation 
Policy Study," Robert B. Minogue 
to Lee V. Gossick, September 24, 1976 



ENCLQS\JRE A 
Eveluatlon of Important Siting Policy Issue 

1-- ---· ·-

i 
Relevant to Sttlno Effect on Site Selection Effect on Site Oualttv Review Pra<:ess Effect Effect on Annltcant Effect on Leaal Conc,rn 

Sf ttng h'ues ur ten ~e1aom l lke 1y Not Ll~ely ~1gn1t1cant Litt le Imp rave Impair Helpful Adverse Reduce Increase Comnent 

--·--
.!.'!!~d.!}!!_ 

a. Geolo9lr and Setsmtc x x x x x x 
b . retl lions Resolution x x x x l x U!!edS to t~ T1me1tJ___ .. 

c . Early Site Review x 1 x x ' x x 
d . S tate/f edera 1 Interaction x x x x x x 
e. Emergency P 161m t ng x x x x x x 
f. Accident Evaluation Practice x 1 x x_ _ x __ x ______ _ __ ----- ------

Near Tenn l a. Siting Regulation Revision x x x x x x ·-
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Enclosure A (Continued) 

Definitions of Terms Used In Table 

1. Relevant to Siting - frequency that the specific topic could be 

relevant to the determination of site suitability. Often would mean 

more than half of the site reviews would address the issues while 

Seldom would mean less than 10 percent of the site reviews. On many 

topics the frequency could be between 10 and 50 percent of the cases 

but accuracy was sacrificed for simplicity. 

2~ Effect on Site Selection - assuming the specific topic could be relevant 

(even seldom), the likelihood that the topic could affect the suitability 

of the site was determined. Likely would mean that adverse results 

from the site review for that topic could determine site acceptability. 

Not Likely would mean that adverse results for that topic alone 

probably would not determine the site unacceptable. 

3. Effect on Site Quality - magnitude of effect on quality of site that 

could occur due to the specific topic whether determined to be positive 

or negative during the site review. Significant would mean the con­

clusion from a site review evaluation of the topic could determine 

the acceptability of the site. Little would mean the specific topic 

was not very important to site suitability evaluation. 

4. Review Process Effect - how the resolution of the specific topic 

could change the efficiency or timeliness of a site review. Improve 

means the site review would benefit from the resolution of the specific 
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topic by changing current procedures. Impair means the site review 

could be complicated from the resolution of the specific topic by 

changing current procedures. 

5. Effect on Applicant - as viewed by the applicant, resolution of the 

specific topic, unless no change was reco1TU11ended, would be beneficial 

to obtaining a favorable site suitability finding for a facility 

license. Helpful means the applicant would find the resolution of 

the specific topic to be beneficial. Adverse means the applicant 

could find the resolution to be a detriment to his efforts to obtain 

a facility license. 

6. Effect on Legal Concerns - as viewed by the NRC staff, resolution of 

the specific topic could result in public controversy or litigation 

\Id th a greater frequency than currently experienced. Reduce means 

the frequency of public controversy or litigation could be decreased 

by resolution of the specific topic by rulemaking action or equivalent 

action. Increase means the frequency of public controversy or litiga­

tion could be increased for the specific topic. 
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topic by changing current procedures. Impair means the site review 

could be complicated from the resolution of the specific topic by 

changing· current procedures. 

5. Effect on Applicant - as viewed by the applicant, resolution of the 

specific topic, unless no change was recommended, would be beneficial 

to obtaining a favorable site suitability finding for a facility 

license. Helpful means the applicant would find the resolution of 

the specific topic to be beneficial. Adverse means the applicant 

could find the resolution to be a detriment to his efforts to obtain 

a facility license. 

6. Effect on Legal Concerns - as viewed by the NRC staff, resolution of 

the specific topic could result in public controversy or litigation 

~ith a greater frequency than currently experienced. Reduce means 

the frequency of public controversy or litigation could be decreased 

by resolution of the specific topic by rulemaking action or equivalent 

action. Increase means the frequency of public controversy or litiga­

tion could be increased for the specific topic. 
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Enclosure B 

Detailed Discussion of Development Plan 
For 

Revising Siting Policy and Practice 

I. Inmediate Short Tenn Programs (Less Than Two Years) 

A. Revision of Appendix A, 10 CFR Part 100 and initial drafts of 

regulatory guides to implement the seismic and geologic siting 

policy have been initiated by the SD staff. The specific topic 

areas in the regulation being considered for investigation are: 

1. Definitions of terms such as capable fau1t, macro seismicity, 

tectonic province, and tectonic structure. 

2. Purpose and scope revision for clarification and extent of 

consideration. 

3. Modification of Section 100.lO(c)(l) to clarify introductory 

statement on Appendix A. 

4. Vibratory ground motion requirements. 

5. Surface faulting requirements. 

6. Correlation of seismicity with tectonic structure. 

Regulatory guides are being considered for implementation of the 

regulations in the following areas: 

1. Guidelines for defining and classifying capable fault. 
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2. Guidelines for determining and identifying tectonic provinces 

and structures and for correlating provinces and structures 

with earthquake activity. 

3. Guidelines on volcanic hazards. 

-4. Guidelines on liquefaction and soil engineering analysis. 

5. Guidelines on statistical determination of OBE. 

6. Guidelines for age dating faults. 

7. Guidelines for evaluating seismic design ground motion. 

The NRC staff has under consideration suggested changes for 

almost every section of Appendix A, 10 CFR Part 100. None of 

these suggested changes would modify existing procedures or 

requirements but are intended to increase the clarity of the 

regulations for seismic and geologic considerations. A sifting 

process is now underway in considering these suggested changes. 

B. Coordination of the review and resolution of pending petitions 

for rulemaking regarding siting policy issues is being performed 

by the SD staff. These petitions include the following topics 

and can be expected to continue to be docketed at the current 

rate. 

1. State of New J~rsey - Cl ass 9 Accident Consi derati ans For 

Novel and Unique Nuclear Facilities - Amendment to 10 CFR 
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Part 50. (Relates to Liquid Pathway Gene ric St udy - NU REG-

0140.) 

2. Public Interest Research Groups - Evacuat i on D ri l ~ and 

Emergency Planning - Amendment to 10 CFR Part 50. 

3. Public Interest Research Group - Numeri cal Limits on Popu l a­

tion Density and Minimum Siting Distances - Amendment to 

10 CFR Part 100. 

4. Township of Lower Alloways Creek, New Jersey - Noti fica tion 

of Authorities Concerning Considera t ion of Alternative 

Sites - Amendment to 10 CFR Parts 2 and 51 . 

5. Detroit Edison Company, Inc., and Publ i c Service Company of 

Indiana - Regulatory Authority Over Transmi ssi ori '- 111 <:: ::. a»cl 

Related Equipment - Amendment to 10 CFR Part 50. 

6. Business and Professional People fo r the Public Int eres t -

Restriction on Operation Due To Construct ion Wo r k Affect i ng 

Integrity of Operating Unit Safety - Amendment t o 10 CFR 

Part 50. 

7. Public Interest Research Group - Physical Sec ur i t y Requi re­

ment For Common Areas at Multi-unit Sta ti on Sites for 

Operating and Under Construction Uni t s - Amendment t o 

10 CFR P~rt 50. 
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8. Boston Edison, Florida Power and Light and Iowa Electric 

Light and Power Companies - Define Bases for Determination 

of Significant Hazards Consideration - Amendment to 10 CFR 

Part 50. 

9. New England Coalition on Nuclear Pollution - Amend Table S-3 -

Sununary of Environmental Considerations for Uranium Fuel 

Cycle - Amendment to 10 CFR Part 51. 

10. New England Coalition on Nuclear Pollution -Clarification of 

Determination for Safe Shutdown Earthquake - Amendment to 

Appendix A, 10 CFR Part 100. 

11. Central Maine Power Co. - Further Definition of Capable 

Fault Term - Amendment to Appendix A, 10 CFR Part 100. 

C. Revision of 10 CFR Parts 2 and 50 to provide for early review of 

site suitability issues and preparation of further regulatory 

guidance are underway by the NRC staff. Completion of this 

revision to the regulation should be accomplished by late 1976 

with the final issuance of the guidance on limited early site 

suitability findings occurring in mid-1977. 

D. The study program to improve the state/federal interaction for 

coordinating and reaching environmental decisions on sites for 

utilization or production facilities is underway. Other ongoing 

programs related to similar state/federal programs are the 
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regional problem solving study with the Western Interstate 

Nuclear Board and the regional demonstration project with the 

Southern Interstate Nuclear Board being conducted by SD . 

E. Revision of 10 CFR Part 50 to require periodic updat i ng of the 

emergency plans for licensed utilization and production fac i1itie: 

is under review by the NRC staff. A draft regulatory guide has 

been prepared on emergency planning for research reactors and ha s 

been released for an interoffice technical review. The draft 

regulatory guide on emergency planning for nuclear power reactors 

has been issued for public comment, and Revision 1 of t he guide 

is in preparation. 

F. A new program to be initiated will be an accident eva luat ion 

study of radiological impact for siting of light water power 

reactors. The study will investigate the use of present knowled 9 ~ 

and information as given in WASH-1400 in the assessment of 

radiological impact on the area surrounding the s::t::, of e:n, 

facility. 

The i ni ti a 1 information coll at ion for this study vii 11 be performec 

by NRR and RES. A summary of the past practice acciden~ results 

for licensed facilities and a comparison of actual pract ice with 

the guidelines in Regulatory Guide 1.70 wi11 be completed by NRR 

within 2 months after program initiation. A co 1l at ~ ~n of all 
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pathway dose models and parameters to be used for asse ssing the 

radiological impact will be necessary and must be consistent with 

current models and parameters being used by the NRC staff. A 

collation of Man-Rem as a function of variation in site and plant 

characteristics for both accident and expected releases will be 

needed as an input into the studies performed by the technical 

assistance contractors. The NRR and RES staff will determine the 

typical design basis accidents and core melt accidents as well as 

base data on expected fuel behavior and release terms to be used 

in the study by the technical assistance contractors. RES & SO 

will coordinate their programs. Input data from other related 

studies being pursued by RES contractors will be provided for 

this study. 

The first analysis to be performed will be the base impact of a 

facility due to expected releases of radioactive material during 

its operational lifetime (includes trival incidents and small 

accident releases). The Dollar per Man-Rem Study being performed 

by the NRC staff could contribute to this base study. The 

following studies will be performed: 

1. Radiological impact associated with Appendix I dose levels 

and EPA radiation standard dose levels on the environment. 
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2. Sensitivity study of various pathways on individual and 

population doses and population density on exclusion area 

and low population zone doses. 

The second analysis to be performed will be the radiological 

impact of pre-selected design basis accidents (Class 3 through 

8 as defined in Regulatory Guide 4.2) which are representa ve 

of accidents currently evaluated during the safety and ' ' env··l ronmen-c.(:. t 

reviews. The following areas are to be investigated: 

l. Review of accident scenario - to include an extension of 

WASH-1400 methodology to the typical accidents currently 

reviewed for safety and environmental purposes using a 

realistic, mechanistic development of each accident sequence 

with stated source release term history and comparison of 

study results with past licensing practice and experience. 

2. Investigate sensitivity of consequences to plant safety 

features and site characteristics - to include an extensio; 

of WASH-1400 results to investigate the consequence variat·i 

using selected design concepts for LWR facilities and site 

characteristics that reduce the radiological impact to 

individuals, populations and the environment, and compa1~e 

the results of the sensitivity investigation with oast 

safety evaluations. 
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3. Assess the radiological impact to individuals and popula­

tions over specified site characteristic range of licensed 

facilities for population distribution and pathways of 

exposures and compare with past licensing results for safety 

and environmental reviews.-

The third analysis to be performed 'will be the radiological 

impact of pre-selected core melt accidents which have been 

evaluated in WASH-1400. The following areas are to be investigated. 

1. Review of accident scenario - to include verification of 

release source term for selected core melt accidents from 

core release point in postulated accident sequence to 

release point to environs and relate pathway to mechanistic 

accident sequence evaluated in WASH-1400. 

2. Investigate sensitivity of consequences to plant safety 

features and site characteristics - to include an extension 

of WASH-1400 results for selected design concepts of LWR 

facilities with plant features and site characteristics 

available to reduce the radiological impact to individuals, 

populations and the environment and review the results. 

3. Assess the radiological impact to individuals and popula­

tions over specified site characteristic range of licensed 

facilities for population distribution and pathways of 

exposures and r2view the results. 
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The postulated cost in technical assistance contracts would ae ~-

least $600,000 and NRC effort would be 7 man-years . The comol~-

tion of the study would involve the preparatfon of a NUREG reoo" 

and a discussion of the generic radiological impac : a typi:s 

LWR facility operation on an area surrounding a :;uitab.ie site 

would be used as input to any EIS (See Section I I. f-... rie1 ow . 

results would be used in support of an eventual cnange . - . 
1n s1t: ·i ng 

practice and siting regulations. The program would be scned u1ed -~ 

be completed by the end of 1978 or early 1979. 

II. Near Future Programs (Within Five Years} 

A. Revision of 10 CFR Part 100 to remove amoiguities ano c1a 

statements subject to misinterpretation and to broaden its scope 

to include all facilities licensed under 10 CFR Part 50 wil l be 

initiated. The general policy to be formulated under the revise 

regulation would be similar to the IAEA Code of Practice for 

Siting but modified to meet the needs of the United S:ates 

Specific guideline values on various acciaent categories regarc 

individual and population dose guidelines woulo be provi ded ir1 

regulatory guides. Other regulatory guides wou1,d require revis 

to implement the general siting criteria tone includeo fr tne 

revised regulation. An environmental impact statement wo Ll 1G 

probably be required for the intended revis i on to 10 CFR Pa r t 100. 

The need for a public hearing cannot be determine~ at th~s ~ i me 

- 9 -



but such a hearing might be necessary. The NRC manpower effort 

could be minimal for the drafting of the intended revision to 

10 CFR Part 100 but could become several man-years if an EIS 

and/or hearings were necessary prior to the promulgation of a 

regulation. 

B. Establishment of an alternative siting policy and evaluation 

process can be initiated at the completion of the short term 

programs involving early site review and regional siting 

studies as well as the state/federal interaction studies. The 

alternative siting policy should incorporate a means to combine 

the health and safety issues with the environmental issues to 

provide a single review regarding alternative siting comparisons. 

Additional regulatory guides will be required to implement the 

policy and provide guidance on those issues for which evaluation 

methods and impact assessments can be formulated. 

C. A detailed study of credible events and associated source terms 

can be initiated following completion of the accident impact 

study previously described. Research has been initiated in the 

area of emergency planning for postulated accidents by RES. 

Based upon the available data and results of such studies, a 

consequence model for evaluating the probable benefit of emergency 

planning in reducing the possible impact to people due to different 
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exposure pathways for these credible events could be developed. 

Such guidance would aid the local and state agencies in developi nc 

more realistic and cost effective emergency plans. 

D. Incorporation of decommissioning aspects of site suitab i l ity and 

plant design into the siting practice of reviewing appiicat ions 

for licenses should be initiated. Preparation of regu·lator_y 

guides for implementation would be necessary. The standard 

review should initiate consideration of decommissioning in the 

licensing review. More definitive guidance is required for 

decommissioning of nuclear facilities than is orov ided in Regu­

latory Guide 1.86, "Termination of Operating License;::. For Nuclear 

Reactors. 11 Development of this program wi 11 be performed by the 

SD/NRR staff within the next year for incorporation into the 

development plan for revising siting policy and practice. Techn · 

assistance contracts have been initiated in this area by the SD 

staff. 

- 11 - Enc-losure "B" 



ENCLOSURE !; 
FiY9 v- Program for Beoo lvlng lmport•nt Siting Polley lstu9> 

1917 1978 19 79 1980 1qs1 
[e t~gorr IHu"s J•n- July Ju ly -Dec J an-June J uT1 - 0fl: Jan-Ju"'! July - Cec Ja.n-June J u ly-~c. Ja n-J 11rte ,. ~y-~ Cit""~-'"~' 

1. t: :olog lc ind Se hmlc 
~ram .. Append l • A, Put 100 , 

Roh Ion Staff revl l!'W lnlthl A@v hlon C~l Pertod lnu-e ~.nhl Oft Ma .- r eriu l ~ hHdnq\ 

b. Ae9uhtory Guides Staff Ae,11!'W ln l th llDr1fts CtJnn! rH Pertod hsue 6uldH C ontf rt~ r f'Yh lons u 'Weded 

c. Ae\ohe Petltl oM 
i ( B- 10 & B-11) CO"'Plete review ~Uff po"SltlOfn to b'f fo~!Ut<l ••d Iss ue positi on 

11. t:a rl r Site P. e vl lPW 

~e;u~ l tl.:>n =e -. !stcn l ~s ue Rf'": hl"n "" ... l n~d tn ' ' '6 
b. Re9u h tory Gu l de lrllthl Dr a ft In~ Gul de '1.ly be lnllfd a s r l nd l n9s 

Ooct.l'IW'n~ 11 1. ( meryenc! Pluming 

Rl!'SOhe f'etltl on (B - 2) Comp l e te review 
and t H ~e poo; 1t t on 

b . Ar pend l • {, Part 50 , 
ll tl'lS Inn 1nlt ta I Ci t-. ts lo., IHttf Revhfon 

- ·- - --- ·- . ... ··- · -Re9ul.lto,.y Cufdie1 c~ .. t r" rt od 1UVt' Gu1d to 1. , Cont l "ue ,.,vt1lon1 It r rr-:r d 

d . Study Pro9ru1 on 
1 ""Pac~ (~l t t r Rtset rch l rpact ,,.... "°6!1t1t9 Study C...h&l"'Ct' t o SU t H Nt•ltf G r r port ""Y bt 1:!. IJllt'd 

.-cctdtnt Study 

lY . ~hrSltrs .. Re1o l ve Pr ~1tl o n (B - 4 ) IH IJll!' Po1f tion 
b . Stuo.!/ J'rog r.i '.TI :stJtl!/ '\ f!' dtral) 

1. 5~tt Ion HJ2 1•1\thl Study COfllO\ttt Study ! nu!' R.,port ~ r,.-f!lnat t o,. D., '""l ~ o""""'"t~ l d1:1: i <,l1J• · 1. WJ"1a l"tt la I Stu~y q,. 1 10,..,: 1...-•<,t,.,.,I) S i~I'") ~~·>dy 
c~l e lt' 

) , Sfl'IB Ot""!>ns tratton 
PP?'')na 1-no;~fitr-nr~·1;.nr:-i~ _, rr<!ject COfl!P1 ete 

hublhh Polt cy 11 nd 
rr.t c tl cl! 

llro1Jram ! flout r r;;;;-n~Tn rr rrr-- · I. Re vi ew g Eval vH' ln lt lat• (Ol'l:> l ,t t 
•n d V to ln l tl a tl! rtv l l?'ll. 2. Re9u l .!! or y Gu l dts lntt !al draft [CO"ml!!n ~ Ptrl od iuut Culd~ I Guide- r ... 1, ton ....ay b"I! ,,~~de". J . Po11cy S L~t~·-en~ --1.i:!!Jt•! Pol!c.11 · 1_lstu, _ P_g 1 _ 1_~ 

__ . ___________ ,__ ___ ~----

- ----------- - - -··-- - ----- - ------



977 
Issues Jan-July July-(lt"( 

R,~~~) ret1ttons (B-1 

b, St1H Accident ~h 
C0111Pfhtlon 

Complete review 1rtd hrne pusltlon 

' b. 

Sl l!n9-R11dloloqlc•1 
'"'~'act Study 

1. BaH hpdct-Mol'llldl Complete R:evlew 
l)peratlon 
(a) ['ol lar per Man­

ll:t•':'I St,..odv 
(?l) .Avtic>ndt-. 1 lev~\s 
le) El'fl Standird Leve! 

2. O~sl9n Bas\' Accident 
(~}Accident Sct>nario lnlthl Study (°'"4J:lHe Study 
lb) Srnsltlwlty Review lnlthl Study C001plett' Study 
(c) lf!ll>.Jd P.W•JC· 

Consequences fnltlal Analyd5 
.1. Ctta;.trophic l' • .:c\dent 

fa) Accident Scenario fnlthl Study Complete Study 
(b) S!'•1s1ti'l'itv ReviE"" lnithl Study Complete St1.1+)1 
(cl fn<;>J(t Ra"'JE'-

Co11~rquence~ Jnltf"l AnJl~~l; 
Su~f'l.Jry Report 

I a) "U::nG lntt 1.,1 rl"wl!-t 
ib~ tn il rO'll':o-:ntal 

I ran~mi s s Ion LI ne~ f ~- S) 
Cln<:ti·uction ~·'Jr~ lB-6) 
rri ~, i'.:~ I )-e~ ur i •. v ( 13 - 7} 
Sl·1'1ifl1_J'1t +1a2J•·j 

I B-8) 
fn~ i•-lJP-•~n'_<!. \ 

Co,,'Ple:te rev le~ and i s~•1e pos It ion 
C0tr.plete review and issue po5 It ion 
f.omolete ri•vlew "m1 !<;sue pcrsftlo;1 

Comn1 1" te r~vte11 ~nd is5t:e ri-r.iti·J·1 

[ r "1!'1 '? '. e re ; o 1 u 1_ i c n er t ~ !i i ~ ; -; " 
Jn-1 rel~ted lqufS "'dV rnq_,;,,, 
f Ur ~~I(',- <; t.} f f act i Qn 

ENCLQSURE C !Contintle!!t 
Five Year Program for Resolving Important Sitlnq Polley•-

-·--------------------------

l•I 19711 1980 
Jan-Junp July.Dec July-Dec 

Ccmpll!tl! StuJy 

19Ptl 

Jan-Jun'!' July-f'f'c 

TC' ::J<F>r'!. ~ 1.11 !1 e--n prt• 10~\ 

llltn\iM: H~l:ri\ tr acciJt>rt 
evil-~.iti~.., inJ t>\tJt>11S"i ~eh 
an-d •cc• ~"'t\ for ~tudy 

Re~iN 1)f •<:t\M<\t ~011'6\lon 
.,d~!\ lrd ~!~\ f\ ·~II I\ 

• O[ll!''""t •c---i t•flu-.&!'-'" for llt51 
~.- td.l'":'.i A:J !1'LCl'H"l1~fj 

•~\1·,~1n~~ f~ fQ:A Iii-,\ u\'"!J 
i'1!h•". f,..._.., 't:'C "•'.~rrql ::l.1•1 

<: D"'!"' 1" '. .... \ •.- •. ~. 

------------~.,.~-----·---·--- -·-------------

'\ 

1 "-<' ('" '. l ' 1,.,.,, ~;--,1''11 ·j tJ"" CO<t"TI: p lto><i 
'I', '1 . ~ 

-------------~ ----------- -----~--------·-- -------~-----·-- ----------------· ------~--· -------

!nit Tai rlevis Ion (C'1'!>,e11t P~rlod 
1 nit L1 l f', <l i 1. ~ 

f!ear!nq 
i:::o~;-l'nt Ferlod 
!nitH!l Polley 

h~ue Rf;t 1 Ion 
fievi<olcr> !ssu-e Gtdd<! ~ 
Co~n:t P-'"do-1 t~S\!"i. Pr,\11:.y 

!nl till f!r"(t 

.1.-t. 1 ; l '•-~'J ! :-'<'-·or-'.-\ "JY h•• I "I lud-,.·f 

1 n •"I I<, 1 "' i\ \"-~ f>\ ..,,.. cli••I' ''·!•\ 

Ccr.m-~nl P!!rlod 
!~.-~ i( ·.,,! f'~'li(y \'i\\Jt' 1·r·n•p·4,,-· 
, .- r '- - ""!: 1 I r • ~"! 



Enclosuro. fl 

UNiTED SU.TE~ 

NUCLEAR R!::GULATORY COMMISSION 
WASHINGTON, D. C. 20555 

November 23, 1976 

MEMORANDUM FOR: R. Minogue, Director 

FROM: 

SUBJECT: 

Office of Standards Development 

T. A. Rehm, Assistant to the 
Executive Director for Operations 

DEVELOPMENT PLAN FOR NUCLEAR FACILITY SITING POLICY 
AND PRACTICE 

The subject paper has been coordinated with OGC and OPE per our 
agreement. 

OGC and OPE comments are attached. 

Please: (1) Review comments. 

(2) Modify the paper to the extent that you deem appropriate 
after objective analysis. No change is required. 

(3) Add an Enclosure which will be your comments indicating 
what you have changed (if anything) in response to OGC/OPE 
and comment on why you have not accepted other points, i.e., 
a rebuttal and OGC/OPE comments attached. 

· (4) Modify coordination block to add "OPE and OGC comments are 
responded to at Enclosure," and summarize succinctly 
OGC/OPE comments. 

Attachments: 
As stated 

]~ 
Assistant to the Executive 

Director for Operations 

Enclosure "D" 



MEMORANDUM FOR: 

FROM: 

SUBJECT: 

(b)(5) 

Contact: 
Richard S. Mallory 
492-8155 

UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

November 23, 1976 

Thomas A. Rehm, Assistant to the 
Executive Director of Op~ration~-,/ff_ ... , 
Peter L. Strauss, General Counse · . 

•' 

DEVELOPMENT PLAN FOR NUCLEAR FACILITY SITING POLICY 
AND PRACTICE REVISION 



Mr. Thomas A. Rehm 2 

(b)(5) 
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UNITED STATE-S 

F.JUCLEAH rn:GULATORY C:OMMlSSION 
WASHINGTON, D. C. 2i.l55!:i 

November 11, 1976 

M.E.rlOJZANDUM FOR~· Tom Rehm ~ 

FROM: Ben Hubcrr.1a ?. 

SUBJECT: COMMENTS ON 10VEMBER 3 DRAFT OF "DEVELOPNENT PLAN 
FOR NUCLEAR FACILITY SITING POLICY AND PRACTICE 
REVISION" 

) 
The subject paper fails almost completely to respond to the Commissic;;,' c 
guidance contained in the Secretary 1 s memorandum of August 30, 1976.* 
It needs major rework, if it is to be helpful to the Commission in 
connection with its stated "need for development of a cohesive, 
explicit siting policy." I urge that the rework be undertnkcn and 
completed with as little further delay as possible. OPE would be glad 
to help. 

The following specific comments illustrnte some of the respects in which 
the draft falls short of an adequate response to the Commis"im;" s 
guidance of August 30. 

1. Guidance it.em 1, first sentence: The Commission asked the 
staff to "identify the most important issues". 

The paper does this in a most sketchy manner. The "identificatic: 
of issues is generally limited to identifying subject areas in 
which the. issues alluded to but not stated exist. E.g. : 

e In the seismic area, there are references to "amb _ · ~:.; , 
"statements subject to misinterpretation", "mod:l fica :.:icm . . 
to clarify", "surface faulting requirements", etc. 1.• _, c:_ 
paper and p. 1 of Enclosure B). But nowhere is thers an 
indication of what major questions are at issue. 

" "Pending and future petitions for rulemaking" are selected as 
a most important issue. Eleven pending petitions are listed, 
with identification of petitioner and subject. (P . 3 of paper 
and pp. 1 and 2 of Enclosure B.) There is no indication of wh; 
is at issue. Nor is there an attempt to relate the subjects 
of rulemaking petitions with important issues selected or: 
other grounds. Within the group of rulemaking-petition items 
there is no differentiation as to importance or urgency, 

* Page 1 of the paper gives the memo's date as August 31. 

CO~HACT: 

George Sege (OPE) 
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• The "state/federal interaction" item (p. 3 of paper and pp. l,-s 
of Enclosure B) ffientions ongoing programs in this area, with 
no identification of the issue or issues that these programs 
are intended to resolve. 

2. Guidance item 1, second sentence ("Describe alternatives and 
their pros and cons (supported by value-impact analyses")): 

3. 
) 

No alternatives are described. No nros and cons are given. 
No value-impact analyses are reported. 

In guidance item 1, the Commission suggested six criteria as 
examples of criteria that could be helpful in judging the importance 
of an issue. 

The table in Enclosure A, titled "Evaluation of Important Siting 
Policy Issues," is apparently an application of the Conm1ission' s 
six criteria. However, the table headings stating the criteria 
are simplified to a point where their meaning is more or less 
obscured. The two·-value (".Often/Seldom", "Helpful/Adverse", etc.) 
evaluation of all selected "issues" with respect to each criterion 
is simpJ.istic and sheds little light on the issues' importance. E.g . : 

o In the last colu~m of the Enclosure A table the criterion is 
stated as "Effect on Legal Concerns". Two possible values are 
tabulated, "Reduce" and "Increase". Both the heading ancl its 
values when applied to the tabulated issue subjects are obscure. 

This last column is apparcn tly an interpretation of the 
Comuiission's sugr,cstion of "controversiality and litigation 
proneness" as one criterion for gaging the importance of an 
issue. A reasonable application of this criterion should involve 
such considerations as: 

Whether there have been any court suits on an issue, how 
many, how serious or trivial, with what potential impact. 

Whether the issue has been contested before Licensing 
or Appeal Boards, how often, etc. 

Existence or absence of major differences in view among 
responsible staff members. 

Public controversy (as reflected in public meetings, local 
or national newspapers, Congressional correspondence , etc. ) 
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Th~ next-to-last column of Enclost1rc A is headed "I:ffect on 
Applicant", its possible values being 11 llelpful 11 and "AdversE'. 11

• 

Both the criterion and its values lack :.ufficient precision 
to be helpful. (The Enclosure A criterion may have been derived 
from the Commission's suggested criterion of "Extent to whjch 
applicants would he helped, in terms of better predictabili 
NRC action, avoidance of unnecessary constraints on latitude in 
site selection, applicu.nts' s;.ite analysis efforts, etc.") 

Guidance item 2 calls for identification of "alternative general pol:i ::y 
frameworks (with respect to evaluating adequacy of proposed sites anu 
with respect to consideration of alternative sites)" and for 
comparison of "these alternatives as to substantive merit~ resources 
and time required, and transition problems. 11 

The paper responds to this guidance only by listing seven elements 
"upon which a policy framework . . • has been built." (pp. 6-7) 

No general policy framework is described. Nothing is said about 
policy for evalunling site ad~~quacy. Nothing is said about policy 
with respect to alternative sites under NEPA. No comparisons ore 
made. Nothing is said about time and resources in this context. 
Transition problems are not touched on. 

5. Guidance i tern 3 reflects the Commission's sense of need for tirr~ely 
policy development action by asking the staff to "concentrate on 
codifying what we already know, rather than emphasizing adding to 
our information base. 11 

Yet the paper proposes a leisurely pace: Even the most urgent grour 
of issues (pp. 1-9 of Enclosure B) takes up to two years to address: 
is discussed in terms of 11 programs", rnther than resolution acr.ions, 
and involves extensive study work for some items (pp. 5-9 of 
Enclosure B). 

"Nenr-future programs" are defined as taking two to five years . 
Revision of 10 CFR Part 100 "to remove ambiguities and clarify 
statements subject to misinterpretation" is put in this two-to-five-y22.:r 
time frame. 

Scores of site-review decisions will need to be made by NRC ·whlie 
policy formulation awaits the outcome of the long-duration Hprograms" 
called for by the paper. 
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6. With respect to each identi f ied study or research need, the 

7. 

C01:i::-:ission 1 s guidance item 3 calls for six items of information related 
to the expected value, illlpact, etc. of the proposed work in relation 
to policy formulation. (Guidance items 3(a) through (f)). 

No such information is provided. 

According to Commission guidance item 4, the paper should "reflect 
knowlcclge and perspectives gained from licensing experience. NRR 
should be very much involved (if indeed not in the lead) in preparing 
the paper." 

Licensing experience is nowhere addressed (though one may suspect 
that some account was taken of it) • 

. Though NRR concurrence in the recommendations is indicated, the 
paper shows no evidence of NRR leadPrship or partnership in its_ 
preparation. 

8. I believe that the entries on. p. 1 of the paper undc.r the headings 
"Subject", "Purpose," "Category", "Issu~," and "Background", as well 
as the "Recommendations" on p. 7, tend to misconstrue the 
Comwission's basic intent as reflected in the AugusL 30 guidance. 

The C01nmj_ssion requested substantive information and analysis with 
respect to general policy and specific major issues. (Guidance 
items 1 and 2.) Tl1ese entries suggest, instead, an emphasis 
on a program or process whereby the substantive policy matters 
would: in the course of time, be addressed. 

The. Commission's perceived need was for "development of a cohesive, 
explicit siting policy.'' (P. 1 of the August 30 memo). The staff 
paper's reference to "revision" creates an impression of emphasis 
on change, as if the sort of policy sought by the Commission already 
existed, but needed updating. 

-" 

9. Decision criteria (pp. 1 and 2 of the paper): The paper provides no 
information for the Commission to use in evaluating the staff 
recommendation (p. 7) on the basis of the seven decision criteria here list. 

10. Alternatives (p. 2 of the paper): The three "alternatives" considered 
in SECY-76-286 were (only very generally stated) alternatives of process 
and timing. They did not address general policy or specific major 
issues. Thus, this paragraph dismissing the consideration of sub:~ tan ti vc 
alternatives called for by the Commissjon (in its guidance items 1 and 2, 
after the Commission had read SECY-76-286) is in~ppropriate. 
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Enclosure E 

SD Response 
To 

OGC and OPE Comments 

The Offices of the General Counsel and Poiicy Evaluation provided 

comments to the Executive Director for Operations following their rev·iew 

of the Policy Paper in parallel with Program Office concu;--rence. The: memc· 

randa containing their comments are attached as Enclosure "D" . 
(b)(5) 
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(b)(5) 

The following response represents a point-by-point discussion of the 

OPE comments given in Enclosure 11 D11 with an indication of any changes made 

to the paper. 

1. The staff used the criteria suggested by the Commission (Enclosure "F") 

to evaluate the most important issues and, thereby, identify the 

most important aspects of the issues. Since the paper was to be 

crisply organized and to produce, in a step-wise fashion for the 

long term, a more cohesive and explicit NRC siting policy (Enclosure II C" Ii 

' 

and 11 G11
), the extensive detail found in the previous paper, SECY-76-286, 

was not justified. 

a. In the seismic area, a detailed Commission paper concerning the 

clarification of Appendix A to 10 CFR Part 100 is in preparation by 

SD and NRR. It will discuss the concerns of OPE. In the case of 

the present paper, only the important aspects of this issue were 

addressed, not the details. 
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b. NRC practice is to give timely consideration to a1 1 petitions 

for rulemaking. Thus the petitions now in house 

be treated within a short period, which is equiva1ent ln a star~ 

resource sense to having a high priority. Some of '". 

petitions also treat important siting issues of potential impact 

on NRC 1 s overall siting policy. The level of impact canno~ ne 

precisely determined until resolution of the petition is estal::-

lished. Petitions are included as elements of this program p1an 

in order to coordinate their resolution with the overal~ siting 

policy. 

c. The issue regarding federal/state interaction is to improve the 

relationships and cooperation of all concerned agencies, thereby 

increasing the efficiency and effectiveness of site cer-cification 

Details for a coordinated federal/state siting study have been 

provided in SECY-76-507 and NUREG-0128 (the so-called Section 102 

study). 

2. As given in Enclosure "A", the most important issues and ·impon:arn: 

aspects of these issues were evaluated by the staff of NRR, NMSS, RES 

and SD most familiar with NRC siting policy and practice in accoraanc~ 

with the criteria provided by the Commission. The basic alternatives 

to the proposed program are those inherent in the schedul ng and 

assignment of priorities as presented in the paper. 

held between senior technical staff members of NRR, RES, NIV~SS and SD, 

the important issues and the priorities to be given to reso1v ng 
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these issues were discussed. The development program plan and the 

program approach presented in the paper were jointly developed by 

the NRR and SD technical staffs. The scheduling and assignment of 

priorities within the predicted contract and personnel resources as 

given in the paper were jointly developed by NRR, SD and RES staffs. 

Similar scheduling and assignment of priorities for fuel cycle facil-

ities are to be developed between the NMSS and SD staffs. Further, 

meetings were held between the senior technical staff and division 

level management of NRR and SD to assess, iron out and fine tune the 

overall program plan for addressing the most important issues. 

3. We agree that the table headings in Enclosure 11A11 are a simplified 

version of the criteria specified by the Commission. That was done 

for brevity. They are representative of the value/impact judgments 

used to evaluate the importance of each siting issue. As stated in 

response to a similar concern of OGC we have provided an explanation 

to help clarify the meaning of these terms. Details at the level 

given in the previous paper (SECY-76-286) are not provided, since a 

crisp, concise paper was requested. For the issues being addressed 

in the program, the concern of importance is future litigative risk -

not past history. Furthermore, as explained in SECY-76-286, statis-

tics concerning contested issues in past hearings are not available, 

but 11 landmark 11 hearin9 treatment of the various issues were described 

in the previous paper. ihe considerations listed by OPE refiect both 

external legal objections, i.e., courts and public intervention, and 
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internal legal objections, i.e., Licensing and Appeal Boards, as we1· 

as internal technical objections, i.e., staff members. Such detail 

considerations except for internal technical objections discus:-

in SECY-76-286. The procedure for handling intern2' :?:hnic~ 0 

tion is the topic of a memorandum from the Executive Director for 

Operation to all NRC employees, 11 NRC 1 s Regulatory Mission", Novem-

ber 3, 1976, and was followed in the preparation of this paper. 

4. The senior technical staff within SD and NRR have discussea severa 

alternates to the current approach to siting. These were considered 

in SECY-76-286. Since that paper was discussed with the Commission. 

these staff members have developed backup material on alternative 

policy frameworks for discussion during the briefing on the present 

paper with the Commission. The material was not inc·luded in the 

paper itself because the additional detail and complexity would not 

meet the 11 concise 11 and "crisp" constraints placed upon the paper. 

Briefly, the alternative policy frameworks serve to show that one m 

the difficu1ties in isolating individual site suitability el ements 

in the overa11 site approval policy is the close re1at'ionsh~p betwee: 

facility design and site features. Four principal approaches couhl 

be considered as alternative approaches to current siting po1·icy but 

all of the approaches are so interrelated that clear interfaces cou~c 

not be maintained if a cohesive, explicit siting policy were to be 

developed. These approaches or elements necessary for a cohes-1ve, 

explicit siting policy can be characterized as fonows: 
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a. Detenninistic - site adequacy evaluated on basis of explicit 

criteria and established procedures such as 10 CFR Part 100 

guidance. Does not accommodate improved design feature inter-

facing with site features. 

b. Relativistic - plant/site adequacy evaluated on basis of base-
- ~ . -- .,. 

line or envelope criteria such as WASH-1400 methods and results. 

Requires repetitive subjective judgements with less predictability. 

c. Value/impact - combine detenninistic and relativistic approach 

to evaluate design adequacy relative to site features of selected 

or alternative sites. Requires baseline and relative merit 

criteria such as the effluent treatment system design to meet 

Appendix I requirements. Population density considerations for 

alternative site reviews are another example of this approach. 

d. Specifications - blanket requirements on plant features and site 

features could be established from experience for which suita-

bil ity reviews would not be required such as overpressure 

protection design and minimum safety features for plant with 

minimum exclusion and low population zone distance and maximum 

population density values and specific seismic criteria for 

site features. 

5. As stated in the answer to the second OPE concern, the program plan 

was developed in light of resources available in NRR, RES, NMSS and 

SD. This is consistent with the step-wise approach directed by the 

Commission and with the guidance received from EDO, the Commission 
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and OMB in the course of developing the FY 78 budget and working 

on the NRC Five-Year Plan. The coordinating group described in the 

Discussion and Coordination Sections of the paper would coordinate 

the long range program and could recommend modifications to the 

program if critical site-review decisions were to arise during the 

nonnal course of the program. 

6. As stated in the answer to the second OPE concern, the technical 

staff in RES, NRR, NMSS and SD held numerous meetings in which the 

criteria provided by the Commission were used to establish the program 

plan developed in the paper and discussed in Enclosures 11A11
, "B" 

and 11 C". Division and office level management reviewed, in some cases 

added to, and then concurred in the judgment reached by the technical 

staff. Continuing coordination of the program will be provided by 

the aforementioned interoffice coordinating group and in the course 

of yearly budget development. 

7. The extensive meetings and discussions held with NRR, NMSS and RES 

regarding the proposed program plan are reflected in the Coordination 

Section of the paper. Licensing experience was an input criteria for 

establishing the program priorities but was not a detail to be 

addressed in this paper as it was in SECY-76-286. Meetings and 

discussions are continuing with NMSS staff to establish a parallel 

and coordir\ated development plan for fuel cycle facility siting 

policy and practice. 
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8. As stated in the SO memorandum (Enclosure "G"), we have produced a 

program plan aimed at reformu1ation of siting policy and, in a step­

wise fashion for the long term, aimed to document a more cohesive and 

explicit NRC policy for the siting of nuclear power plants. As 

provided by the listed seven elements of general siting policy, there 

is an existing NRC siting policy, but the elements are scattered 

among many sources and need to be combined, coordinated and made more 

exp1icit and understandable. Said another way, consolidation and 

clarification of the current siting policy is the purpose of the 

program plan, not the development of a different siting policy. 

9. The stated decision criteria represent considerations made in the 

judgmental process described above for developing the NRC staff 

recommendations for the proposed program plan. If the Commission 

were to now disagree with any of these decision criteria (most of 

which were suggested by the Commission), the proposed program plan 

might not represent the needs in all areas as determined by the 

Commission. A discussion of possible differences between the pro­

posed program plan based upon the decision criteria and some other 

program plan or constituents as viewed by the Commission is one of 

the purposes of this paper and its associated discussion in a Policy 

Session. 

10. As stated in SECY-76-286 and in response to the fourth OPE concern, 

there exist alternatives and different approaches to siting policy. 

Evaluation of these alternatives will be cided through review of 
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principle decisions to be made on a siting po l icy. Br i efi y, four 

basic questions can be asked as foliows: 

a. Should Part 100 be supplemented to include nonrad i ologica1 

safety criteria? 

b. Should plant design features be specifically trea t ed in NRC 

siting criteria? 

c. Should more explicit risk assessment methodo l ogi es be used in 

site evaluation? 

d. Should the siting criteria be relaxed , stay the same or be 

made more restrictive? 

All of these questions will require answers to be devel oped out of 

the proposed program. These questions were discussed in more detail in 

SECY-76-286 and the answers were not obvious. The proposed program has 

been developed to provide a basis for answering these and ot her questi ons 

about NRC siting policy and practice. 
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MEMORANDUM FOR: 

FROM: 

SUBJECT: 

c-n"' l os ure F 
~- ··--- -- -·---

UNl7EO STATES 

f•lUCLcAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

AUG s l 1976 

Lee V. Gossick 

Samuel J. Chil 

REACTOR SITE EV ION POLICY STUDY 

The Commission has reviewed SECY-76-286 and received a staff briefing 
on reactor site evaluation policy and practice, and has concluded the 
following: 

• SECY-76-286 provides valuable partial background for site­
evaluation policy formulation. Its comprehensive cataloging 
of current site-evaluation pract'ices has been an especially 
necessary contribution. 

• The Commission sees a need for development of a cohesive, 
eh'"Plicit siting policy, in general philosophy and on specific 
key issues. The potential benefits of such a policy would 
i:cclude: 

(a) Systematization and simplification of the decision process, 
increasingly necessary for manageability as the nuclear 
power industry grows. 

(b) Improved efficiency of applicants' analysis and NRC's 
review. 

(c) Reduced time lag. 

(d) Improved predictability of the outcome of reviews. 

(e) Perhaps enhancement in quality of future sites; certainly 
more evident soundness, consistency, and equity in the 
balancing of site-evaluation factors. 

As the next step, the Comm:Lssion requE~sts a crisply organized staff 
paper in which the staff should do four main things; 

1. Identify the most important issues. Describe alternatives and their 
pros and cons (supported by value-impact analyses). There should be 
an emphas:i.s here on selecting the most important issues only, and 
on concentrating only o~ the most important aspects of the issues. 
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Importance of an issue could be judged by such criteria as: 

(a) How of ten relevant 

(b) Likelihood of affecting outcome of the site review where 
the issue is relevant 

(c) Effect on quality of sites approved 

(d) Effect on efficiency and timeliness of the review process 

(e) Extent to which applicants would be helped, in terms of better 
predictability of NRC action, avoidance of unnecessary 
constraints on latitude in site selection, applicants 1 site 
analysis efforts, etc. 

(f) Controversiality and litigation proneness. 

2. Identify alternative general policy frameworks (with respect to 
evaluating adequacy of proposed sites and with respect to consideration 
of alternative sites). Compare these alternatives as to substantive 
merit, resources and time required, and transition problems. 

Consideration of a general policy framework can be quite useful 
even if a general siting policy should not be found "ripe" for 
promulgation, by helping to structure goals and priorities with 
respect to specific issues, assisting in the analysis of issues, 
and helping to guide case decisions in a reasonably coherent pattern 
as numbers of cases accumulate. 

3. Concentrate on codifying what we already know, rather than emohasizin;: 
adding to our information base. 

Identify study and research needs, recognizing this present­
knowledge emphasis, and taking into account the likely delaying 
effects of awaiting new information before developing policy . 

. The following should be done for each identified study or research 
need: 

(a) Identify information sought and its relevance to gene~al 
policy formulations. 

(b) Describe intended use of the information, potential impact, 
value, and ability to establish general policy without it. 

Enclosure "F" 



Lee V. Gossick - 3 -

(c) Describe work (briefly) • 

(d} Estimate likelihood of getting the information. 

(e) Estimate cost and personnel _ re_so_urces. 

(f) Estimate schedule. 

4. Reflect knowledge and perspectives gained from licensing experience. 

NRR should be very much involved (if indeed not in the lead) in 
preparing the paper. 

The paper should be submitted for Commission consideration by October 29$ 
1976. 

cc: Chairman Rowden 
Commissioner Mason 
Commissioner Gilinsky 
Commissioner Kennedy 
Peter Strauss 
Ben Huberman 
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En~1osure G 
UNJTcD STA.;Es 

NUCLEAR Rl:SULATORY COMMISSiON 
WASHINGTON, D. C. 20555 

SEP 2 4 1976 

Lee V. Gossick, Executive Director 
for Operations 

REACTOR SITE EVALUATI~ POLICY STUDY 

This is in response to your note of August 31, 1976, requesting 
reaction to the enclosed memo from S. J. Chilk of that date 
concerning the Convnission review of SECY-76-286, "Staff Review 
of Reactor Site Evaluation Policy and Practice. 11 

In line with the discussion with the Commission on SECY-76-286, we 
interpret the memo to require this Office to produce a program plan 
aimed at reformulation of siting policy, as identified in Part 100 
and associated regulatory guides. The program is to recognize and 
be keyed to ongoing licensing issues and projects (petitions, 
research, GEIS for accidents, follow-on to WASH-1400, etc.) within 
NRC program offices in such a way as to produce, in a step-wise 
fashion for the long term, a more cohesive and explicit NRC policy 
for the siting of nuclear power plants. A crisply organized paper 
describing and discussing the plan from a policy perspective is to 
be submitted for Corrmission consideration by October 29, 1976. We 
have begun preparation of the plan. We have not identified signi­
ficant problems in meeting the deadline. R. J. Mattson will notify 
T. A. Rehm by the end of September if we anticipate such difficulties. 
Staff of ELD, NRR, and RES will be involved in fonnulation of the 
plan, with the largest contribution coming from NRR staff by virtue 
of its knowledge and perspectives from licensing experience. 

Enclosure: As Stated 
cc w/encl: 
B. Rusche 
H. Shapar 
S. Levine 
K. Chapman 

,12l/(_,, __ -;t f3 )1-L ... -.--v-~( 
Robert B. Minogue, Director 
Office of Standards Development 

Enclosure "G" 


