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PART I. -- INFORMATION RELEASED 

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

0 Agency records subject to the request are enclosed. 

D 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. 

D We are continuing to process your request. 

0 See Comments. 

PART I.A -- FEES 
AMOUNT* 

D 0 
s 11 II 

You will be billed by NRG for the amount listed. None. Minimum fee threshold not met. 
0.00 

•see Comments for details D You will receive a refund for the amount listed. D Fees waived. 

PART l.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 is a standard 
notification given to all requesters; it should not be taken to mean that any excluded records do, or do not, exist. 

D 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. 

You may appeal this final determination within 30 calendar days of the date of this response by sending a letter or email to D the FOIA Officer, at U.S. Nuclear Regulatory Commission, Washington, D.C. 20555-0001, orFO!A.Re~ourcJ;J@nrc.gov. 
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) 

In conformance with the FOIA Improvement Act of 2016, the NRC is informing you that you have the right to seek 
assistance from the NRC's FOIA Public Liaison. 

With the exemption of SECY-79-263, the remaining SECY papers in your request are enclosed, and released in their 
entirety. They are: SECY-79-262, SECY-79-264, SECY-79-477, SECY-79-612, SECY-79-671, and SECY-79-552. 
(see Continuation page) 
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SECY-79-263 remains classified. You also requested a declassification review be done. The Mandatory 
Declassification Review (MDR) is a separate process. We will be forwarding your information to the appropriate 
individual at the NRC for a response for SECY-79-263. 
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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 NRG. 

Sincerely yours, 

5~6~/S/ 

Stephanie Blaney 
FOIA Officer 



·April 16, 1979 

For: -

Thru: -
Subject: 

Purpose: 

Dfscussion: 

UNITED STATES 

NUCLEAR REGULATORY COMM1ssaaiCY-79·26Z 

J~~~~t:lf.tTION REPORT 
William J. Dircks. Dfrector 
Office of Nuclear Material Safety and Safeguards 

Executive Director fOr 0perat1ons~
MISADMINISTRATION 

To 1nform the Commf ssfon about a reported m1sadm1nf strat1on. 

On Aprf 1 6, 1979, the License Management Branch (UIS) 
received 1 telephone call from a physfcfst whO consults 
for several h0sp1tals in the Ohio area. The ph.)'sf cfst 
asked if NRC required that m1sadm1nfstrat1ons be reported. 
The physicist was informed that NRC has under cons1derat1on 
a proPosed m1sadln1n1strat1on reporting requirement but 
that the proposed rule has not as yet been published in 
eff ec:tive for11. 

Wh11e the pf\ys1c1st refused to identify the hospital at 
which the incident occurred because the hospital does not 
want any unfavorable publicity. he did provide the 
following 1nfon1at1on: 

1. A patient being treated for bone metastases was 
given 3 m111fcur1es of phosphorus·32 as co11o1dal 
chromic phosphate instead of the intended soluble 
phosphate. 

2. The absorbed dOse to the 11ver. the organ in wh1ch 
the collofdal fonn concentrates, was estimated to be 
about 900 rads. 

3. The radioactive drug W4S properly labeled by the 
1111nuf acturer. 

Contact: Patrfc1a Vacca, NMSS 
42-74232 
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4. The patient was fnfonned of the misadministration. 

5. The error was apparently made by hospital personnel. 
The physicist noted that he had given an "in-service" 
training program at the hospital about two weeks 
prior to the incident and covered this type of 
problem. However, not all of the people in the 
department were present for the training. 

6. The misadm1nistration occurred within the last two 
weeks. 

On April 6, 1979, LMB notified IE Headquarters and IE 
Region III of the information provided by the physicist. 

In an effort to identify the hospital at which the incident 
occurred, IE Region III staff contacted Mallinckrodt, 
-Inc., the sole U.S. supplier of phosphorus-32 as colloidal 
chromic phosphate. Mallinckrodt, Inc. provided the names 
of two customers in the Ohio area who had received this 
radioactive drug within the last several weeks. 

A review of both license files indicates that each hospital 
is authorized to conduct therapy procedures which include 
the use of phosphorus-32 as soluble phosphate for treatment 
of bone metastases. In view of the physicist's statements 
about the size of the hospital and its active therapy 
program, the staff concluded that the incident occurred 
at the larger of the two hospitals. The staff contacted 
personnel at Akron General Medical Center by telephone 
who stated that the misadministration occurred at their 
hospital. An NP.C staff member visited the hospital on 
Friday, April 13, 1979. The initial telephone report to 
Headquarters on the morning of April 13 was that hospital 
personnel denied the misadm1n1strat1on occurred at the 
hospital and that a review of the records does not indicate 
a misadministration. The NRC staff member f s continuing 
to look into this matter. 

We will keep the Conmfssion fnfonned of further developments . 

. )l31!n!Z-e4-, -yL 
,h.,Wi111am J. Dircks, Director 

/ Office of Nuclear Material Safety 
and Safeguards 





Discussion: 
(continued) 

-~ 

is possible that other casks fabricated to this 
design contain similar deviations. There are six 
casks fabricated to the design and one under construction 
at the present time. 

An order {Enclosure l) which was signed on April 6, 
1979, was considered essential in the interest of 
public health and safety. All casks of this design 
should be withdrawn from use until a determination 
can be made of the exact nature of any deviations 
from the approved design and an assessment can be 
made of the safety significance of such deviations. 

The order in Enclosure 1 became effective i11111ediately 
and affects eighteen (18) licensees. The order 
required that: 

1) Effective i11111ediately, the general license to 
use casks designated as Model No. NFS-4 is 
suspended pending further order of the ColTlllission. 

2) Each owner/user shall show cause in the manner 
hereinafter provided why the general license to 
use cask Model No. NFS-4 should not remain 
suspended until such time as: 

The owner/user demonstrates to the Conwnission 
that each cask was fabricated in accordance with 
the design approved by the Colllllission in Certifi
cate of Compliance No. 6698. This demonstration 
shall include review of the quality assurance 
records required by Condition 17 to Certificate 
of Compliance No. 6698 and actual physical measure
ments of ex1st1ng packages. 

The Office of State Programs will notify all Agreement 
States of this action. The Department of Transportation 
and the Department of Energy have been notified of this 
action. 
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Coordination: The order was coordinated with the Office of Inspection 
and Enforcement and the Executive Legal Director. The 
Office of Public Affairs has decided to prepare a 
public announcement on the order. Appropriate 
Congressional co11111ittees have been infonned (Enclosure 2). 

Enclosures: 
1. Order to Show Cause 
2. Congressional letter 

DISTRIBUTION: 
Con1lll ss1oners 
Conmission Staff Offices 
Exec. Dir. for Opers. 
Regional Offices 
ACRS 
Secretariat 

{ji;;~-~ ,j~. 
W1ll1 atn..-~c~S', u1 rector 
Office of Nuclear Material Safety 

and Safeguards 



71-6698 

Gentlemen: 

The attached order: 

UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON. D. C. 20555 

...... 
~ ) ·:i/J 

(a) Prohibits the use of i4odel No. NFS-4 packaging by NRC licensees 
until a determination is made that the packaging meets the 
requirements of Certificate of Compliance No. 6698. 

{b) Requires an evaluation of deviations from the design approval. 

(c) Requires further order of the Commission to return the 
packagings to service. 

This order is effective immediately. 

Sincerely, 

iAJ)J_ 
William J. Dircks, Director 
Office of Nuclear ivfaterial Safety 

and Safeguards 

Enclosure: As stated 

cc w/encl: i-lr. Richard R. Rawl 
Department of Transportation 

Dr. William E. Mott 
Department of Energy 

Identical orders sent to those on 
attached 1i st 

Enclosure 1 



Identical orders sent to: 

Nuclear Fuel Services, Inc. 
ATIN: Mr. Larry Wiedemann 
P.O. Box 124 
West Valley, NY 14171 

Commonwealth Edison 
ATTN: i~r. L. D. Butterfield, Jr. 
P .0. Box 767 
Chicago, IL 60690 

Maine Yankee Atomic Power Co. 
ATTN: Mr. L. H. Heider 
Turnpike Road (RT 9) 
Westboro, MA 01581 

Nuclear Assurance Corporation 
ATTN: Mr. Jack 0. Rollins 
24 Executive Park West 
Atlanta, GA 30529 

Wisconsin Electric Power Company 
ATTN: Mr. Sol Burstein 
231 West Michigan 
Milwaukee, WI 53201 

Rochester Gas & Electric Corporation 
ATTN: 1'lr. L. D. White, Jr. 
89 East Avenue 
Rochester, NY 14649 

Jersey Central Power & Light Company 
ATTN: i~r. J. T. Carroll, Jr. 
P. 0. Box 388 . 
Forked River, NJ 08731 

Duke Power Company 
ATTN: Mr. W. 0. Parker, Jr. 
422 South Church Street 
Charlotte, NC 28201 

Southern California Edison Company 
ATTN: Mr. William H. Seaman 
P.O. Box 800 
Rosemead, CA 91770 

Florida Power and Light Company 
ATTN: Mr. Robert E. Uhrig 
P.O. Box 013100 
Miami, FL 33101 

Baltimore Gas & Electric Company 
ATTN: Mr. A. E. Lundvall, Jr. 
Gas & Electric Building 
Baltimore, MD 21203 

Battelle Columbus Laboratories 
ATTN: Mr. Harley L. Toy 
505 King Avenue 
Columbus, OH 43201 

Babcock and Wilcox Company 
ATTN: Mr. D. W. Zeff 
P.O. Box 1260 
Lynchburg, VA 24505 

Boston Edison Company 
ATTN: Mr. G. Carl Andognini 
800 Boylston Street 
Boston, MA 02199 

Dairyland Power Cooperative 
ATTN: Mr. R. E. Shimshak 
P.O. Box 135 
Genoa, WI 54632 

Westinghouse Electric Corporation 
ATTN: Mr. Ronald P. Dipiazza 
P.O. Box 355 
Pittsburgh, PA 15230 

Florida Power Corporation 
ATTN: Mr. J. T. Rodgers 
P.O. Box 14042 
St. Petersburg, FL 33733 

General Electric Company 
ATTN: Mr. 0. M. Dawson 
175 Curtner Avenue 
San Jose, CA 95125 
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UNITED STATES OF AMERICA 
NUCLEAR REGULAiORY COMMISSION 

OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS 
WASHINGTON, D.C. 20555 

ORDER TO SHOW CAUSE (IMMEDIATELY EFFECTIVE} 

During a meeting on March 29, 1979, and by letter dated April 2, 1979, 
the Nuclear Assurance Corporation informed the NRC staff that a cask 
designated as the Model No. NFS-4 (NAC-1, Serial A) was not fabricated 
in accordance with the design approved by NRC Certificate of Compliance 
No. 6698. Cask Model No. NFS-4 is used for transportation of spent 
reactor fuel and is authorized to carry one PWR element or two BWR 
elements. Eighteen owner/users and the Department of Energy are 
currently authorized to use this model cask. 

The deviations were characterized as a difference in the dimensions of 
the steel shells identified as Part Numbers 67 and 69 as shown in NFS 
Drawing No. El0080, Revision 16. In addition, copper plates were welded 
to the outside of Part 69. The information provided by Nuclear Assurance 
Corporation in the March 29 meeting indicates that one or more of the 
shells is warped or bowed, but the exact cause or extent of the warp 
or bow is not known at this time. Also, the NRC staff was informed 
that the cask manufacturer added increased shielding material in an 
area of reduced shielding thickness by 11elding copper plates to the 
outer shell of the cask. 

The full safety implications of these reported deviations are not 
known at this time but they could represent a substantial reduction 
in the effectiveness of the package such that it would not meet the 
requirements of 10 CFR Part 71 for normal and accident conditions. 
It is possible that other casks fabricated to this design contain 
similar deviations. There are six casks fabricated to the design and 
one under construction at the present time. 

II 

In view of the foregoing and in the interest of public health and safety 
all casks of this design should be withdrawn from use until a determination 
can be made of the exact nature of any deviations from the approved design 
and an assessment can be made of the safety significance of such 
deviations. 
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Accordingly, pursuant to the Atomic Energy Act of 1954, as amended, 
and the Commission's regulations in 10 CFR Parts 2 and 71, IT IS 
HEREBY ORDERED THAT: 

1) Effective immediately, the general license to use casks 
designated as Model No. NFS-4 is suspended pending further 
order of the Commission. 

2) Each owner/user shall show cause in the manner hereinafter 
provided why the general license to use cask Model No. NFS-4 
should not remain suspended until such time as: 

The O\'mer/user demonstrates to the Commission that 
each cask was fabricated in accordance with the 
design approved by the Commission in Certificate 
of Compliance No. 6698. This demonstration shall 
include review of the quality assurance records 
required by Condition 17 to Certificate of 
Compliance No. 6698 and actual physical measurements 
of existing packages. 

III 

In view of the facts set forth in Part I, above, and the importance 
to public health and safety of proper fabrication of the casks, the 
Director of the Office of Nuclear Material Safety and Safeguards has 
determined pursuant to 10 CFR 2.202(f) that the suspension of the 
general license to use cask Model No. NFS-4 shall be immediately 
effective . 

. An owner/user to whom this Order applies may, within 20 days from the 
receipt of this Order, file a written answer to this Order under oath 
or affirmation. Within the same time, an owner/user may request a 
hearing. Any answer or request for hearing shall be filed with 
Mr. Richard E. Cunningham, Director, Division of Fuel Cycle and Material 
Safety, U. S. Nuclear Regulatory Commission, Washington, D.C. 20555. 
Any request for a hearing shall not stay the immediate effectiveness 
of this Order. If a hearing is requested, the Commission will issue 
an Order designating the time and place for hearing. 
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IV 

In the event a hearing is requested, the issues to be considered at 
such a hearing shall be: 

1) Whether the owner/user's casks designated Model No. NFS-4 
were fabricated in accordance with design approved by NRG 
Certificate of Compliance No. 6698, and 

2) Whether this ORDER should be sustained. 

Dated at Bethesda, Maryland 
this6"11-day of April, 1979. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

k~aµ 
William J. Dircks, Director 
Office of Nuclear Material Safety 

and Safeguards 



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

The Honorable John D. Dingell 
Chairman. Subcommittee on Energy 

and Power 
Committee on Interstate 

and Foreign Commerce 

APR 1 a 1979 

United States House of Representatives 
Washington, O.C. 20515 

Dear Mr. Chairman: 

Enclosed for the information of the Subcommittee is a copy of an Order 
to Show Cause which we recently issued to eighteen (18) licensees. 
We issued this order because currently constructed packaging identified 
as Model No. NFS-4 may not have been fabricated in accordance with the 
design approved by NRC Certificate of Compliance No. 6698. The order 
prohibits the use of the NFS-4 spent fuel cask until a determination 
is made that the packaging meets the requirements of the certificate. 

During a meeting on March 29. 1979, and by letter dated April 2, 1979, 
the Nuclear Assurance Corporation (NAC) informed the NRC staff that a 
cask designated as the Model No. NFS-4 (NAC-1, Serial A) was not fab
ricated in accordance with the design approved by NCR Certificate of 
Compliance No. 6698. Cask Model No. NFS-4 is used for transportation 
of spent reactor fuel and is authorized to carry one PWR element or 
two BWR elements. Eighteen owner/users and the Department of Energy 
are currently authorized to use this model cask. 

The full safety implications of the reported deviations are not known 
at this time but they could represent a substantial reduction in the 
effectiveness of the package such that it would not meet the require
ments of 10 CFR Part 71 for normal and accident conditions. It is 
possible that other casks fabricated to this design contain similar 
deviations. There are six casks fabricated to the design and one 
under construction at the present time. 

Enclosure 2 



The Honorable John 0. Dingell - 2 -

The enclosed Order was considered essential in the interest of public 
health and safety. All owners/users of casks of this design have been 
ordered to withdraw the cask from use until a determination can be made 
of the exact nature of any deviations from the approved design and an 
assessment can be made of the safety significance of such deviations. 

Sincerely, 

William J. Dircks, Director 
Office of Nuclear Material Safety 

and Safeguards 

Enclosure: Order to Show Cause 
(Certificate of Compliance No. 6698) 

cc w/encl: The Honorable Clarence J. Brown 

Identical Letters To: 

The Honorable Morris Udall 
Subcommittee on Energy and 
the Environment 

cc: Steven 0. Symms 

The Honorable Gary Hart 
Subcommittee on Nuclear Regulation 

cc: Alan Simpson 





MEMORANDUM FOR: 

FROM: 

SUBJECT: 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

AUG 8 1979 

D. B. Vassallo, Acting Director, Division of Project Management, NRR 
O. Eisenhut, Acting Director, Division of Operating Reactors, NRR 

R. A. Benedict, Project Manager, Light Water Reactors Branch 
No. 2, DPM 

SUMMARY OF MEETING HELD AUGUST 1, 1979 TO DISCUSS STATUS OF TMI-2 
RELATED ACTIVITIES BY NRC TASK GROUPS 

A meeting was held in Bethesda on August 1, 1979 to discuss the status of TMI-2 
related activities by NRC task groups. Invited to attend were all utilities 
with operating plants and seven with OL applications for which licensing action 
is scheduled to be completed in the near term. These two groups are listed in 
Enclosures 1 and 2 respectively. Enclosure 3 presents the agenda for the meeting. 

Mr. Denton noted that, since the occurrence of the TMI-2 accident, both the NRC 
and the industry have been active in studying the accident to arrive at means to 
prevent or mitigate future accidents of this type. He stressed that the purpose 
of this meeting was to present to the industry what the NRC has in mind to pro
pose in the way of new requirements and to obtain feedback from the industry on 
these thoughts. He expressed hope that the industry could combine the efforts of 
all its parts and pcovide, ultimately, a single report presenting the industry's 
proposed alternatives. Such a combined effort would help reduce the time and man
power that would otherwise be spent by both industry and the NRC in evaluating 
the alternatives. He noted that the formation of owners groups was already 
helping to expedite and consolidate this process. 

Lessons Learned 

Mr. Mattson reviewed the major reconmendations of the "Lessons Learned" Task 
Force, as presented more fully in NUREG-0578, "TMI Lessons learned Task Force 
Status Report and Short-Term Recoflillendations. 11 He noted that implementatior. of 
the recorrmendations, some scheduled for January 1, 1980 and others for January l, 
1981, should be accomplished on time. However, for good cause shown, some of those 
scheduled for January 1, 1980 implementation might be delayed a few months until 
the usual refueling shutdowns in the spring of 1980. Such delays would be handled 
on a case-by-case basis. 

Mr. Mattson stated that early meetings between NRC and industry would probably be 
needed in order to expedite the implementation process. He also noted that the 
"lead plant" process might be used, indicating that Salem 2 and North Anna 2 might 
be such lead plants. Concerning operating reactors, the Babcock and Wilcox plants 
would probably be first for implementation, followed by the Westinghouse and Com
bustion Engineering plants. For near-term Cl's, we would write SER supplements 
that would address all the near-term Lessons Learned and Bulletins and Orders. 
The TMI-2 items for plants not as advanced in the licensing process would be 
handled as part of the normal review process. 
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Questions from the floor, concerning. Lessons Learned, concentrated on three items: 

l. Performance testing of relief and safety valves, 

2. Requirements for a shift technical adviser, 

3. Revised limiting conditions for operation. 

Industry concern about testing of relief and safety valves centered on the pre
sent lack of test facilities in the United States, which would delay implemen
tation of this item. Mr. Mattson noted that there may be foreign facilities 
that might be used. He also noted that, some years ago, General Electric 
had performed tests on main steam isolation valves at an existing fossil-fueled 
boiler plant. NRC might become a party to such testing but a detailed test pro
gram from industry would be needed in order to justify expenditure of R&D funds. 

Concerning the shift technical supervisor, cormients from the floor indicated 
that the industry does not particularly object to the NRC proposal to have the 
talents required be available on shift, but industry does object to the require
ment that these talents be vested in a separate, advisory-type individual. 
There would probably be severe conflicts between the experienced Senior Reactor 
Operators {SR0 1 s) and a technical advisor whose background did not necessarily 
include 11 hands-on 11 operating experience. Also, it would be difficult to hold 
graduate engineers on shift work. Several questioners asked that industry be 
permitted to upgrade the SRO to have the required talents. This would be much 
easier to accomplish than to find 350 qualified individuals to staff approximately 
70 plants within the next five months. 

Mr. Mattson indicated that NRC is willing to consider industry proposals but that 
the function of the advisor must be provided on shift. Future improvements in 
control room design, combined with upgrading the SR0 1 s, may ultimately provide 
the function, thus eliminating the need for a separate advisor. And Mr. Denton 
noted that industry self-interest in reliability of plant operation and in 
liability protection should be leading industry in the direction of having the 
required talents on site at all times rather than only in the central office 
during the day. 

Concerning the recommended changes to the limiting conditions for operation, 
interest from the floor centered on the proposed requirement that the plant be 
shut down to a cold condition upon total loss of a safety function. Several 
commentators stated that the NRC already has the authority to require such 
a shutdown, and shutdown should not be required for a short-term violation. 
Mr. Mattson responded that responsibility for safe operation still resides in 
the utility, and should not be shifted to the NRC. Moreover, some plants have 
had many violations while others have had none, indicating a difference in 
management attention to operational safety. The NRC believes that these viola
tions underscore the need for operational excellence and only by forcing manage
ment's attention to this matter can there be assurance that no one individual 
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can jeopardize safe operation. A further point raised from the floor concerned 
the "disgruntled" employee who could force a plant shutdown intentionally. 
Mr. Mattson reiterated that, although this point had not been considered, no 
one person should be able to cause a safety function to be negated. The industry 
further noted that shutdown penalizes the consumer in increased costs for replace
ment power, not the utility which can pass on its increased costs. Industry 
requested that it be heard more fully on this matter before the subject goes 
into the rulemaking process. 

Mr. Denton mentioned that he is considering adding to the Lessons Learned recom
endations a requirement for the capability to remotely vent the reactor vessel, 
during operation, to the pressurizer or quench tank. This would prevent forma
tion of a bubble in the reactor vessel as a result of a transient or accident. 

Bulletins and Orders 

Mr. Ross presented the status of the work being done by the Bulletins and Orders 
Task Force. His discussion is outlined in Enclosure 4. 

The work has concentrated on the loss-of-feedwater event and on the small-break 
loss-of-coolant accident. It will result in instruction to utilities, evaluation 
of utility-responses to these instructions, and issuance of staff safety evalua
tion reports, followed by utility implementation of plant or operational changes. 

Safety evaluation reports have been issued for B&W operating plants. Generic 
SER's will be issued for Westinghouse and Combustion Engineering plants. 

Floor questions centered on scheduling and manpower requirements. Mr. Denton 
noted that the B&O group will probably cease to exist by January 1, 1980. Case
work on near-term Cl's is going well and NRC is getting outside help to assist 
in the review of plants scheduled for later licensing decisions. I.n response 
to a point made that NRC should consider, in its requests to industry for small
break LOCA analyses, that industry's resources are limited just as are those 
of the NRC. Mr. Ross noted that most of the review of analytical work will 
be done during the normal staff review, not by the Task Group. This should 
help spread out the industry work over a period of time. 

Emergency Preparedness 

Mr. Grimes presented the status of the work being done by the Emergency Prepared
ness Task Force. His discussion summarized the information presented in Enclosure 
5. He also noted that regional meetings will be held later with licensees and 
applicants and state and local officials. These meetings will be held to assure 
mutual understanding of the required emergency preparedness. 

Mr. Grimes further noted recent Congressional actions that may lead to requiring 
approved state plans by mid-1980. 
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Industry interest, as evidenced by questions from the floor, centered on potential 
difficulties with states that either have no plans or do not agree with NRC 
requirements. Mr. Grimes admitted that this could be a problem, but noted that 
shutdown of a plant due to absence of a state plan might be politically undesir
able from the state's standpoint. He also believes that conducting joint emer
gency exercises, perhaps every five years, will point up the desirability of 
having good state plans. 

In response to a question concerning the details of such things as the number of 
telephones and other lines of corrmunication, Mr. Grimes stated that NRC would 
probably not provide such detailed requirements; they would be determined by the 
particular circumstances of each plant and each state. 

Operator Training 

Mr. Collins discussed the status of work being done with respect to operator 
training. The points he covered are outlined in Enclosure 6. He also noted 
that the new requirements would probably be manifested in a new or revised Regula
tory Guide. 

Questions from the floor were concentrated on simulator training. Mr. Denton 
noted that simulators should handle off-normal events as well as normal operation 
and design basis accidents. Mr. Collins said that a week of simulator training 
would be part of the requalification requirements and that the operator performance 
criteria for requalification would be the same as for the original training. 
Training instructors may be from other plants but, in most cases, should have SRO 
licenses. Furthermore, operating experience cannot substitute for simulator 
training, and a "hands-on" examination is still required for a cold license. He 
agreed that, if an SRO is a graduate engineer, he might be excused from that 
training in which he can exhibit expertise. 

Mr. Denton noted that he is encouraged by the formation of the industry-sponsored 
Nuclear Operations Institute which is intended to be able to certify operators. 
The NRC is interested in this program and will cooperate in every way it can. 

Closing Remarks 

Mr. Denton stated that he would take the industry coll1llents into consideration 
before making his final decision on these matters. 

Enclosures: 
As Stated 

ccs w/enclosures: 
See next pages 

.,..t 

~f/f 
R. A. Benedict 
Light Water Reactors Branch No. 2 
Division of Project Management 
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OPERATING REACTORS 

Alabama Power {Farley) 

Arkansas Power & Light (Arkansas) 

Baltimore Gas & Electric (Calvert 
Cliffs) 

8oston Edison (Pilgrim) 

Carolina Power & Light {Brunswick & 
Robinson) 

Conmonwealth Edison (Dresden, Quad 
Cities & Zion) 

Gonnecticut Yankee Atomic Power 
{Connecticut Yankee) 

:onso1idated Edison (Indian Point 2) 

Consumers Power (Big Rock Point & 
Palisades) 

Dairyland (Lacrosse) 

Duke Power (Oconnee) 

Duquesne Light (Beaver Valley 

Florida Power Corp. (Crystal River) 

Florida Power & Light {St. Lucie & 
Turkey Point} 

Georgia Power (Hatch) 

Indiana & Michigan Electric 
{D. C. Cook) 

Iowa Electric Light & Power 
(Duane Arnold) 

Jersey Central Power & Light 
(Oyster Creek) 

Metropolitan Edison (Three Mile Island) 

Maine Yankee Atomic Power (Maine Yankee) 

Nebraska Public Power District (Cooper) 

Niagara Mohawk (Nine Mile Point) 

Northeast Nuclear Energy {Millstone) 

Northern States Power (Monticello & 
Prairie Island) · 

Omaha Public Power District {Ft. Calhoun) 

Philadelphia Electric {Peach Bottom) 

Portland General Electric {Trojan) 

Power Authority of the State of New York 
(Indian Point 3 & Fitzpatrick) 

Public Service of Colorado (Ft. St. Vrain) 

Public Service Electric & Gas (Salem) 

Rochester Gas & Electric (Ginna} 

Sacramento Municipal Utility District 
(Rancho Seco) 

Southern California Edison (San Onofre) 

Tennessee Valley Authority (Browns Ferry) 

Toledo Edison (Davis-Besse) 

Verment Yankee Nuclear Power (Vermont Yankee' 

Virginia Electric & Power (North Anna & 
Surry) 

Wisconsin Michigan Power & Wisconsin 
Electric Power (Point Beach) 

Wisconsin Public Service (Kewaunee) 

Yankee Atomic Electric (Yankee-Rowe) 



ENCLOSURE 2 

UTILITIES WITH NEAR-TERM OL'S 

Cincinnati Gas & Electric (Zinmer) 

Conmonwealth Edison (LaSalle) 

Duke Power (McGuire) 

Pacific Gas & Electric (Oiablo Canyon) 

Public Service of New Jersey (Salem 2) 

TVA (Sequoyah) 

Virginia Electric Power Company (North Anna 2) 
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AGENDA 

FOR 

;• 

MEETING WITH LICENSEES OF OPERATING REACTORS ANO APPLICANTS. 

1. Introduction 

(a) Near-Tenn Ols 

{b) Operating Reactors 

2. Lessons Learned 

WITH NEAR-TERM OLS 

10:00 A.M. 

10:30 A.M. 

H. Denton 

o. Vassallo 

O. Eisenhut 

R. Mattson 

--------------------------------- Lunch ------------------------------------

3. Bulletins and Orders 1 :00 P.M. 0. Ross 

4. Emergency Preparedness 2:00 P.M. B. Grimes 

5. Operator Training 3:00 P.M. P. Collins 
/ 

6. SufTlllary 4:00 P.M. D. Vassallo 

0. Eisenhut 
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~;CCPE a= ff.YIB-1 

o LOSS a= ffi.Ilf/AlER OOIT 
I Pl'W. YS IS 

I SYSIDE 
I GUIIILINES NID Pflm)UfB 
I Cff:RATOR TPAIMING 

o S11AU.. Bf&'J< LOCA 

I A."lALYSIS 

• SYSlf!IS 
I GJirELINES .AND Pf{)CElJf£S 
I OF£PATOR IPAIMI~lG 
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ON 
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1 FORMED IN MID-JU~E 1979 

1 MEMBERSHIP 

W. MATHIS ( CHP. IRMA~!) 

M. PENDER 
. 
H. ETHERINGTON 

S. LAWROSKI 

M. PLESSET 

P. SHEHMON 
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E&W PL.ANIS 

o LONG-1ERM ACTIONS IIENTIFIED IN CcrtlISSION CRIERS Fffi B&W PLANTS 

o LONG-TERM ACTIONS II:tNTIFIED IN STJlfF SER 'S ON B&W PLAl~TS 

o ffAR-TERM ACTIONS IIINTIFIED IN NUREG-OS78 RELATING TO B&O 

REVIEW SCCPE 
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o· scussion: 

ENCLOSURE 5 

SECY-79-450 

~ LtJ.b 
The Commissioners /') ~ 

Executive Director for Operations ff"l''- _.t: 

Harold R. Denton, Director, Office of Nuclear Reactor 
Regulation 

ACTION PLAN FOR PROMPTLY IMPROVING EMERGENCY PREPAREDNESS 

To infonn the Commission of the staff's plans to take 
immediate steps to improve licensee preparedness at all 
operating power plants and for near-tenn OL's. 

While the emergency plans of all power reactor licensees 
have been reviewed by the staff in the past for confonnance 
to the general provisions of Appendix E to 10 CFR Part 50, 
the most recent guidance on emergency planning, primarily 
that given in Regulatory Guide 1.101 "Emergency Planning 
for Nuclear Power Plants", has not yet been fully implemented 
by most reactor licensees.· Further, there are some additional 
areas where improvements in emergency planning have been 
highlighted as particularly significant by the Three Mile 
Isl ancf. accident. 

The NRR staff plans to undertake an intensive effort over 
about the next year to improve licensee preparedness at 
all operating power reactors and those reactors scheduled 
for an operating license decision within the next year. 
This effort will be closely coordinated with a similar 
effort by the Office of State Programs to improve State 
and local response plans through the concurrence process 
and Office of Inspection and Enforcement efforts to verify 
proper implementation of licensee emergency preparedness 
activities. 

The main elements of the staff effort, as listed in 
Enclosure 1, are as follows: 

(1) Upgrade licensee emergency plans to satisfy 
Regulatory Guide 1.101, with special attention 
to the development of unifonn action level 
criteria based on plant parameters. 
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(2) Assure the implementation of the related recommenda
tions of the NRR Lessons Learned Task Force involving 
instrumentation to follow the course of an accident 
and relate the infonnation provided by this 
instrumentation to the emergency plan action levels. 
This will include instrumentation for post-accident 
sampling, high range radioactivity monitors, and improved 
in-plant radioiodine instrumentation. The implementation 
of the Lessons Learned recommendation on instrumentation 
for detection of inadequate core cooling will also be 
factored into the emergency plan action level criteria. 

(3) Detennine that an Emergency Operations Center for 
Federal, State and local personnel has been established 
with suitable communications to the plant, and that 
upgrading of the facility in accordance with the Lessons 
Learned recommendation for an in-plant technical support 
center is underway • 

. (4) Assure that improved licensee offsite monitoring capabil
ities (including additional TLD's or equivalent) have been 
provided for all sites. 

(S) Assess the relationship of State/local plans to the 
licensee's and Federal plans so as to assure the 
capability to take appropriate emergency actions. 
Assure that this capability will be extended to a 
distance of 10 miles as soon as practical, but not 
later than January 1, 1981. This item will be 
perfonned in conjunction with the Office of State 
Programs and the Office of Inspection and Enforcement. 

(6) Require test exercises of approved Emergency Plans 
(Federal, State, local, licensees), review plans for 
such exercises, and participate in a limited number 
of joint exercises. Tests of licensee plans will be 
required to be conducted as soon as practical for 
all facilities and before reactor startup for new 
licensees. Exercises of State plans will be perfonned 
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in conjunction with the concurrence reviews of the 
Office of State Programs. Joint test exercises 
involving Federal, State, local and licensees will 
be conducted at the rate of about 10 per year, which 
would result in all sites being exercised once each 
five years. 

The staff review will be accomplished by about 6 
review teams, similar to the concept used to assure 
suitable implementation of the physical security 
provisions of 10 CFR 73.55. As a minimum, the teams 
will consist of a team leader from NRR, a member from 
Los Alamos Scientific Lab (LASL) and, at least for field 
visits, a member from the IE Regional office. LASL will 
be used as the source of non-NRC team members because of 
the expertise gained. and familiarity with the plants acquired 
during the physical security reviews. The Division of 
Operating Reactors will have the responsibility for comple
ting these reviews for both operating reactors and near-term 
OL's. J. R. Miller, Assistant Director, DOR will be respon
sible for imp]ementation of the program. General policy 
and technical direction will be provided by Brian Grimes, 
Assistant Director, DOR. 

The .first sites to be reviewed by the teams will be those 
scheduled for operating licenses within the next year and 
those sites in areas of relatively high population. Major 
milestones for the program are being developed and will 
include regional meetings with licensees to discuss the 
program, site visits by the review team, and meetings 
with local officials. 

This action plan has been discussed with the Task Force on 
Emergency Planning and the Task Force Chairman, T. F. Carter, 
has advised that the Task Force deliberations to date have 
indicated no reason why NRR should not proceed. The Office 
of State Programs concurs in this plan. The Office of 
Inspection and Enforcement concurs in the plan. 
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NRR expects to perfonn this task without augmentation of 
resources beyond those authorized far FY79 and FY80. 

Enclosure: 
Emergency Preparedness Improvements 

for Operating Plants and Near 
Tenn OL' s 

OI'.>TRIBUTION 
Commissioners 
Co1mnission Staff Offices 
Ex1~c Dir for Opera ti ans 
AC~S 
Se:retari at 

ffe,p/. t£2../_ 
Harold R. Denton, Director 
Office of Nuclear Reactor Regulation 
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ENCLOSURE NO. 1 

EMERGENCY PREPAREDNESS IMPROVEMENTS 

AND COMMITMENTS REQUIRED FOR OPERATING PLANTS ANO NEAR TERM OL'S 

Item 

1. Upgrade emergency plans to Regulatory Guide 1.101 
with special attention to action level criteria 
based. on plant parameters. 

2. Implement certain short term actions recommended 
by Lessons Learned task force and use these in 
action level criteria.2/ 

2. l .8(a) Post-accident sampling 

Design review complete 

Preparation of revised procedures 

Implement plant modifications 

De~cription of proposed modification 

2. 1 .S(b) High range radioactivity monitors 

2. 1 .S(c) Improved in-plant iodine instrumentation 

3. Establish Emergency Operations Center for Federal, 
State and Local Officials 

(a) Designate location and alternate location and 
provide communications to plant 

(b) Upgrade Emergency Operations Center in 
conjunction with in-plant technical 
support center 

Implementation 
Categoryl/ 

Al 

A 

A 

B 

A 

B 

A 

B 

1/ 
-category A: 

Category Al: 
lmpl ementation prior to OL or by January 1, 1980 (see NUREG-0578). 
Implementation prior to OL or by mid-1980. 
Implementation by January 1, 1981. Category B: 

2/ 
-The implementation of the Lessons Learned task force recommendation item 2.1.3(b), 

instrumentation for detection of inadequate core cooling, will also be factored 
into the action level criteria. 
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Item 

·L Improve offsite monitoring capability 

). Assure adequacy of State/local plans 

(a) Against current criteria 

(b) Against upgraded criteria 

5. Conduct test exercises (Federal, State, 1 ocal, 
1 i censee) 

(a) Test of 1 icensees emergency plan 

(b) Test of State emergency plans 

(c) Joint test exercise of emergency pJans 
(Federal , State, local, licensee) 

New OL's 

All operating plants 

Implementation 
Category 

B 

Within S years 



RECOMMENDATION 1 
• 

INCREASE MINIMUM EXPERIENCE . 
' 

REQUIREMENTS FOR SENIOR OPERATOR 
APPLICANTS . 

4 YEARS OF OPERATING EXPERIENCE 
2 YEARS NUCLEAR - 6 MONTHS ON SITE 

•NUCLEAR PLANT STAFF ENGINEER OR 

•CONTROL ROOM OPERATOR 

• 2 YEARS MAY BE ACADEMIC 
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RECOMMENDATION 5 
• 

MORE FREQUENT AUDITING OF 
TRAINING PROGRAMS, 
INCLUDING ADMINISTRATION OF 
SOME CERTIFICATION 
EXAMINATIONS 

: 
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RECOMMENDATIONS 7, 
• 

8AND9 

REQUALIFICATION PROGRAMS 

1. REQUIRE ANNUAL SIMULATOR RETRAINING 
2. REQUIRE SPECIFIC EXERCISES 
3. NRC ADMINISTER SOME OF THE ANNUAL 

EVALUATIONS 

!J 



RECOMMENDATIONS 1 O, 
AND13 

• 

NRC WRITTEN EXAM/NA/TONS 

A. INCREASE THE SCOPE TO INCLUDE 
THERMODYNAMICS, HYDRAULICS AND 
RELATED SUBJECTS 

B. NEW PASSING GRADES FOR WRITTEN 
EXAMINATIONS 

80% OVERALL 
70% EACH CATEGORY 

C. INFORM FACILITY MANAGEMENT OF 
RESULTS . 

.. ) 

. . -



RECOMMENDATIONS 11, 12 
AND15 

• 

NRC OPERATING TESTS 

A. PART OF THE OPERATING TEST TO BE 
ADMINISTERED ON A SIMULATOR 

B. SENIOR OPERATORS TO BE 
ADMINISTERED SIMULATOR OPERATING 
TESTS 

C. REVIEW ANSI/ ANS 3.5-1979 "NUCLEAR 
POWER PLANT SIMULATORS" 

-· ( 
.. -

• 
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periods during the years of 1974-1978. A summary of the 
findings is presented below. 

l. During and following the accident, thennal discharges to the 
river never exceeded limitations imposed by the Commonwealth 
of Pennsylvania and were all within the values reviewed and 
found to be acceptable in NRG preoperational NEPA assessments. 
The concentrations of chemical substances releases during the 
period never exceeded NPDES*limitations and were within the 
values reviewed and found to be acceptable in preoperational 
NEPA assessments. 

2. The relative location of the effluent {thermal) plume was 
identified and found to be confined to very near the west 
shoreline of Three Mile Island, witn a maximum downstream 
extent of about 1000 meters (0.6 mile}. 

3. Since thermal and chemical effluents were within previously 
assessed values, impacts to aquatic biota were not expected, 
An examination of biotic conditions was made which confirmed 
the absence of any detectable impacts to benthic inverte
brates .:i.nd fishes. Several species of fishes were documented 
to have been in the effluent plume area during the period, 

_including _rough (carp, suckers), forage (shiners, darters), 
· and predator/sport fishery (bass, sunfishes, walleye) species. 

4. Post-accident recreational fishing patterns in the site 
vicini~t departed from historical trends. Fishing appeared 
to part·ially shift from the reservoir in the immediate site 
vicinity to other areas, especially downstream to the York 
Haven Dam and hydroelectric station tailrace. Anglers 
fished relatively less in the reservoir and those who did 
fish thE~re returned greater proportions of their catches 
than during any corresponding time period within the previous 
five years. This was most notable during April 1979, when 
anglers returned an unprecedented 100% of their catches. 
With time following the accident, the patterns of recreational 
fishing returned to nonnal or near-normal. 

s. Several generic aspects from this study of non-radiological 
effects were noted, including: 

* National Pollutant Discharge Elimination System Permit is required 5y 
Section 402 of the Clean Water Act (PL 92-500 as amended) and is 
administered by the ColiB'TI1Jn~1eal th of Pennsylvania. 
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a. The ability to control thermal and chemical effluents 
during an accident to within acceptable levels, thus 
minimizing the potential for impact to aquatic biota. 

b. The accident happened during a biological season when 
impacts would have been most detectable. This timing 
plus the availability of detailed site specific data 
permitted a realistic assessment and a reasonab·le 
conclusion of no impact. 

c. The need for and availability of data for assessing 
impacts were examined through the period of the accident. 
Environmental monitoring required by both the ETS*and 
NPDES permit were essential elements for realistically 
assi:ssing impacts. A scenario was developed for situa
tions which might occur many years after the stop of 
det.:iiled site specific studies to consider how the lack 
of data could affect the ability to assess the impacts. 

6. Several findings of this non-radiological study may be of 
assistance in the assessment of the potential radiological 
consequE!nces of the accident and to radi ol ogi cal assessment 
in general: 

a. The identification of the extent and relative location of 
the effluent plume could be useful in defining the 
immediate impact area for collecting samples of river 
watE!r and sediments and aquatic biota for radiological 
ana"lysis. 

b. The identification of several components of the fish 
community in the immediate effluent plume area could be 
useful for selecting fishes to be studied for radiological 
purposes. 

c. The identification of fish disease and mortality conditions 
by type and species, as known from the site vi ci ni ty 
historically and following the accident, could be used for 
comparison and fol low-up after an accident. 

d. Examination of the recreational fishery in the site 
vicinity following the accident showed that fishing 
temporarily shifted away from the immediate site 
vicinity (the reservoir) to other areas. During the 
first month following the accident (April 1979) anglers 

* Environmental Technical Specifications are included as Appendix B to the 
facility operating license. 
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fishing in the reservoir were noted as having kept none 
of their catches. This suggests that the liquid 
radiological pathway leading to man via finfish consump
tion was absent in the immediate receiving waters of 
station effluents. As such, a form of voluntary pathway 
interdiction might have been exercised by the anglers. 

Availability of the NUREG document will be noticed in the 
Federal Register. -;:; 

/ //' '} ,..___~.l/·<?-71 
\I// Harold R. Denton, Director 

. Office of Nuclear Reactor Regulation 
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ABSTRACT 

The non-radiological consequences to the aquatic biota and fisheries of the 

Susquehanna River from the ~arch 28, 1979 accident at Three Mile Island 

Nuclear Station were assessed through the post-accident period of July 1979. 

Thennal and chemical discharges during the period did not exceed required 

effluent limitations. Several million ·gallons of treated industrial waste 

effluents were released into the river which were not of unusual volumes 

compared with nonnal ope'."ation and were a very small proportion of the 

seasonally high river flows. The extent and relative location of ttie effluent 

plume were defined and the fishes known to have been under its immediate 

influence were identified, including rough, forage, and predator/sport fishery 

species. 

No impacts to benthic invertebrates or fishes were detected. No unusual 

conditions of fish disea~;e or mortalities were noted. Normal seasonal 

increases in faunal abundance and species composition occurred, as did the 

onset of the fish spawnirig season in April with peaks of fchthyoplankton 

abundance in ~ay and June. 

Post-accident recreational fishing patterns in the vicinity of Three ~~ile 

Island departed fran historical trends. Fishing appeared to partially shift 

emphasis from the reservoir proper near the nuclear station to other areas, 

especially downstream. Anglers fished relatively less in the reservoir and 

returned greater proportions of their catches than during any corresponding 

ii 



time period within the previous five years. This was most notable during 

April when anglers returr1e~ an unprecedented 100% of their catches. With time 

following the accident, the patterns of recreational fishing returned to 

nonTial or near-normal. 

Several generic aspects c,f this investigation are discussed, including: the 

occurrence of the accident with respect to the biological season, and the 

ability to detect an impact; data availability and data needs for assessment; 

and the application of these non-radiological findings for radiological impact 

assessment. 
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EXECUTIVE SUMMARY 

1. The non-radiological consequences to the aquatic biota and fisheries of 

the Susquehanna River from the March 28, 1979 accident at Three Mile 

Island Nuclear Station were assessed through the post-accident period of 

July 1979. Data utilized in the study included site specific biological 

and water quality i11formation collected by the Licensee and his con

sultants during operational monitoring at Units 1 and 2, beginning in 

1974 and continuing through the period of study. Data were also 

available through tile Commonwealth of Pennsylvania NPDES monitoring 

program, from the U. S. Geological Survey, from knowledgable persons 

within state and federal agencies, and from aquatic biological studies 

conducted in other upstream and downstream areas of the Susquehanna 

River. 

2. During and followin~J the accident, the ~T and discharge temperatures at 

the river discharge never exceeded thermal limitations imposed by the 

Commonwealth of Pennsylvania. The thermal discharges were all within the 

values reviewed and found ta be acceptable in preoperational NEPA 

assessments, including the 1972 NRC FES, the 1976 NRC Final Supplement to 

the FES, the 1977 Unit 2 environmental hearing. Similarly, the concen

trations of chemical substances released during the period never exceeded 

NPDES limitations a~1d were within the values reviewed and found to be 

acceptable in preope~rational assessments. The several millions of 

gallons of treated industrial waste effluents released into the river 

were not of unusual volume compared with normal operational releases and 
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were very small in volume relative to the seasonally high river flow 

during that time. 

3. Utilizing data col 'lected during operational themal plume mapping surveys 

(1974-1978), the r1!lative location of the effluent plume, and thus that 

portion of the rec1!iving waters under its immmediate influence, were 

identified. The effluent plume has been confined to very near the west 

shoreline of Three Mile Island. Its maximum measurable extent has been 

to distances less than 20m offshore and lOOOm (about 0.6 mile) down

stream, or to a poi' nt about halfway between the discharge and the 

junction of the York Haven Dam with Three Mile Island. 

4. Since thennal and c:hemical effluents did not violate established 

1 imitations and were within previously assessed values, impacts to 

aquatic biota were not expected. An examination was conducted of biotic 

conditions in the river during the period of the accident and compared 

with historic conditions. No effects to benthic invertebrates or fishes 

were detected. No unusual conditions of fish disease or mortality were 

noted in the river following the accident. The non'!al spring increases in 

faunal abundance occurred~ 'as did 'the onset of the fish spa\'lning 

season in April with ichthyoplankton peaks during ~ay and June. Sa~pling 

with several gear types in the immediate effluent plume area documented 

the presence of many fish species including rough (carp, suckers), forage 

(shiners, darters), and predator/sport (bass, sunfishes, walleye) 

species. 
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5. Post-accident recrt!ational ftshing patterns in the site vicinity departed 

fran historical trE!nds. Fishing appeared to partially shift away from 

the reservoir in the ifTlmediate site vicinity to other areas, especially 

downstream to the York Haven Oam and the hydroelectric station. Anglers 

fished relatively less in the reservoir and those who did fish there 

returned greater pr·oportions of their catches than during any corre

sponding time peric1d within the previous five years. This was most 

notable during April 1979, when anglers in the reservoir returned an 

unprecedented 100% of their catches. With time following the accident, 

the patterns of recreational fishing returned to nonnal or near-norrial. 

6. Several generic aspects realized from this study were noted, includfog: 

a. A realization that thermal and chemical ·effluents during t~e 

accident could be maintained within acceptable levels, thus 

minimizing the potential for impact to aquatic biota. 

b. The occurrence of the accident during a biological season when 

impacts might have been most detectable, had they occurred. This 

possibility plus the availability of detailed site specific data for 

evaluation of impact permitted a realistic assessment and a 

reasonable conclusion of no impact. This conclusion supports that 

expected from the non-violation of thennal and chemical discharge 

limits, and might be expected to result (in general) following 

accidents (of the type experienced at Three Mile Island) in which 

similar limitations are not violated. 
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c. The data needs and data availability for assessing impacts were 

examined, on the premise that the situation which occurred at Three 

Mile Island probably represented a best-case with respect to the 

presence of several recent years of detailed studies which continued 

through the period of the accident. Environmental monitoring 

required by both the ETS and NPOES pennit were essential elements in 

realistically assessing impacts. A scenario was developed for 

accidents {or any non-accident events of potential ecological 

significance) which occur many years after the cessation of detailed 

site specific $tudies and considered how the lack of such data coulrl 

affect the ability to realistically assess the impacts. ~eans for 

coping with this situation were explored includinq: periodic goal 

oriented monitc1ring for updating specific types of infon'!ation; goal 

oriented operational monitoring during the early years of reactor 

life; the types. of infonnation which likely could be obtained 

following an accident which occurs many years into station life and 

for which no site specific studies have been conducted for many 

years. 

7. Several findings of this non-radiological study are applicable to the 

assessment of the potential radiological consequences of the Three ~ile 

Island accident, and to radiological assessment in general. They are as 

follows: 

a) The identification of the il'lfllediate extent and relative location of 

the effluent plume could be useful in defining the immediate impact 

area for collecting radiological samples of river water and 
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sedi8ents and aquatic biota which might have received doses prior to 

significant effluent dilution with river flows. 

b) The identifica~ion of several co~~cnents of the fish co~runity 

(rough, forage, predator/sport} in the immediate effluent plume area 

could be usefu"I for defining fishes to be studied for radiological 

;JUrposes. 

c) ihe identification of fish disease and ~ortality conditions by type 

and species, as knovm from the site vicinity historically and 

fo 1101~ing the accident, could be used for comparison and fol lowup 

after an accident or radiological r21ease event for short-term 

(mortalities) and lcng-term (disease) effect studies, as potentially 

causally related to the releases. 

d) ::x.o .. 1ir.o.tion of the recreational fishery in the site vicinity 

following the 2ccident showed that fishing partially shifted from 

the i~mediate site vicinity (the reservoir) to other areas. During 

the first monU, following the accident (April 1979) anglers fishing 

in the reservoir proper were noted as having kept none of their 

catches. This suggests that the liquid radiological pathway leading 

to man via finfish consumption was absent in the immediate receiving 

1vaters of the station effluents. As such, a form of voluntary 

pathway interdiction might have been exercised by the anglers. 
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I. INTRODUCT,ION ANO OVERVIEW 

The Three Mile Island Nuclear Station is located in Dauphin County on the York 

Haven Pond (Lake Frederic) of the Susquehanna River approximately 10 miles 

(6.2 km) downstream {southeast) from Harrisburg, Pennsylvania. The station 

consists of two closed-cycle cooling steam electric generating units 

(Figure 1). Initial reactor criticality was achieved at Unit 1 (871 MWe) on 

June 5, 1974 and at Unit 2 {959 ~We) on March 28, 1978. Unit 2 was designated 

to be in canmerci al oper.:ttion on December 30, 197s1'. 

On ~arch 28, 1979, Unit 2 was operating at 97 percent of full power when it 

experienced a loss of normal feedwater supply that led to a turbine trip and 

later to a reactor trip. Subsequently, a series of events occurred that 

resulted in significant damage to portions of the reactor core. During the 

early phases of the accident, the reactor coolant system experienced high 

temperatures, at one point in excess of 620°F (.,.;.,-327°C). After about 

15.5 hours, the core coo'lant temperatures decreased to about 280°F C.;.;_138°C}. 

Heat was transferred thr1>ugh one steam generator to the main condenser and 

then to the atmosphere and river by the circulating cooling water system. The 

reactor remained in that condition, but with decreasing temperature during the 

next several weeks, and ''n Friday April 27, 1979, the unit was placed in a 

natural circulatfon cool"ing mode with heat removal through the steam 

generatorY. Unit l began a shutdown for refueling on February 16, 1979, and 

was in a cold shutdown mode at the onset of the Unit 2 accident. 
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The nuclear incident was of critical public concern due to health and safety 

considerations and much documentation of these matters has already occurred. 

A detailed list through ~ay 21, 1979 of available preincident and postincident 

documents is published 11, as well as several postincident NRC assessments of 

health and safety related matters Y Y §.I W fill S6/58~ 

It is the intent of this report to examine the non-radiological conseouences 

to the aouatic biota of the Susquehanna River in the vicinity of Three ~ile 

Island during and following the accident. Since the incident was a unique 

occurrence, it is important and useful to document the non-radiological 

operational characteristics of the station which potentially could affect the 

river biota and to cite the sources of available information for such an 

examination. This report will examine station operation during the period of 

the accident in relation to normal operation and to previous impact assess

ments of operation on Susquehanna River biota. Aquatic ecologica1 studies of 

the river in the vicinit_y of Three Mile Island have been ongoing for several 

years and have formed thie bases for impact assessments in the 1976 NRC Ff na1 

Supplement to the Final Environmental Statementif and during the 1977 

environmental hearings b1efore the NRC Atomic Safety and Licensing Board in 

Harrisburg. It is not the intent of this report to describe or summarize all 

the studies which have o~curred or which are ongoings since most of the 

studies already are summarized or evaluated in several documents, including 

the FEsif, hearing testimonyl/ Y Y, and the current Environmental Technical 

Specifications (ETS) and their canpanion Environmental Program Description 

Document for operation of Unit 2. It is the intent to reference the pertinent 
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recent studies and assessments and to present data collected during the 

periods immediately before and following the accident so that their avail

ability and general content might be known by interested private, public, and 

governmental concerns. The findings and generic _aspects will then be 

discussed in a broader sense, along with the applicability of the 

non-radiological findings to radiological assessments. 
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I I. NON ... RADIOLOGICAL ASPECTS OF STATION OPERATION AND 

!!llfilt QUALITY IN THE SUSQUEHANNA RIVER 

The aspects of station operation during the accident which potentially cou1d 

have affected the aquatic: biota of the Susquehanna River are related to 

thenna1 and chemical disc:harges. During the NRC review of the potential 

impacts of operation of Unit 2 on the Susquehanna River, the water quality 

conditions as they existeid then were examined~ The water qua1i~y of the 

river was found to be generally good. Parameters of concern in the Three ~ile 

Island site vicinity included nutrients, iron, pH, sulfate, and coliform 

bacteria concentration. Typical values of these and other parameters in the 

river near the site for the period June 1967 through August 1974 are shown in 

Table 2.4 of the FES §J. The NRC NEPA review§} examined several water quality 

parameters of the nuclear station discharge that were of concern either 

because of their potential for adverse affects in and of themselves or in 

concert with conditions 'in the receiving waters. Included were: sulfate 

(fran station demineralizers and concentration effects in the closed-cycle 

cooling system); copper and zinc (fran erosion products of the heat exchangers 

in the cooling waters}; y·esidual chlorine {from biofouling control); tempera

ture; total dissolved solids; and alkalinity and pH. Data on these parameters 

are available fran ongoing monitoring programs at Three Mile Island, as 

required by the Commonwealth of Pennsylvania NPDES Permit PA-0009920 and the 

USNRC Environmental Techrtical Specifications (Appendix B to the Facility 

Operating Licenses for Units l and 2). These data are discussed below in 

relation to normal staticln operation, applicable permit limits and discharge 

standards, and to relevant previous studies and analyses. 
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A. Thermal Discharges 

Both units of the nuclear station utilize hyperbolic natural draft 

cooling towers (two towers per unit) for dissipating the heat rejected 

from the steam cyclE!. Additionally, all of the cooling water effluent 

from the station is passed through mechanical draft cooling towers (one 

per unit) prior to discharge to the r~ver 101. Each unit utilizes a 

separate shoreline cooling water intake structure, but both units 

discharge through a common shoreline structure (Figure 2). Water 

withdrawal requirements (for both units combined) are approximately 

54,500 gpm C~l22CFS; 78.Sxl06 GD) - for cooling tower makeup~/ during 

normal operation. Cf that volume, approximately 36,000 gpm (~ao.4 CFS; 

51.8xl06 GO} on an annual average is discharged to the river, with the 

remainder lost through cooling tower evaporation. During reactor 

cooldown, approximately an additional 10,000 gpm (22.3 CFS) of river 

water can be provided to each unit 111. 

During normal winter operation, cooling tower effluent is discharged to 

the river at a AT of approximately 3°F(l.7°C) and a flow of about 80 CFS. 

During a normal cooldown (coo1ing of the reactor primary coolant loop by 

the nuclear decay heat system following a reactor shutdown), the 

discharge AT at hour O could be about 12°f(6.7°C) at a flow of about 

113 CFS and at hour 12 return to about 3°F(l.7°C) at 113 CFS~/ ~1 . 
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Since Unit 1 became operational in 1974, the following maxima and minima 

of temperatures and aTs at the discharge have been recorded: 

Di sc11arge TemE. ~oc) aT ~ 0q 

Year low High low High 

1974 ll/ 4.9(0ec 17) 27.S(Jul 19) -5. 6(Jul 17) +3.9(0ec 

1975 121 3.3(Feb 4) 30.0(Aug 14) -0.2(Aug 6) +5.2(Mar 

3) 

5) 

1976 131 2.S(Feb 21) 2S.8(Aug 26) -2.8(Jun 2) +4.7(Feb 16) 

1977 141 2.6(Nov 29) 29.9(Jul 21) -5.9(Sep 15) +2.5(0ec 8) 

1978 <O. l(Jan);321 31. 7(Jul 21)321 -0.S(Jun 23)151 +l.7(Ju1 14)151 

During actual norma·1 cooldown operations at Unit 1, the following 

temperature conditions have been recorded: 

Max. Effluent High ~T low !lT 

Date Rate ~cfsi (°C) {oq 

Feb 20-21, 197sll1 115.9 +4.7 +1.4 

Mar 19-20, 1977141 115.85 +1.7 -0.1 

The Commonwealth of Pennsylvania NPOES Permit requires monitoring of the 

effluent discharge temperature and ~T, with results to be reported in 
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monthly discharge monitoring reports (DMR). Discharge Temperature and 

ATs for the period during (beginning March 28) and following the accident 

were reported to the Commonwealth in the OMRs for March 161 and April 171 

1979 and are presented here as Tables 1 and 2. During the accident and 

through April 27 (when the natural circulation cooling mode began) the 

recorded temperatures were as follows: 

Minimum Maximum 

Discharge Temperature (oF) 41.8 65.4 

Discharge Temperature (°C) 5.4 18.6 

AT (°F) -1. 3 +4.7 

AT (°C) -0.7 +2.6 

Discharge volumes r<mged from a maximum of 106.6 MGO (165.2 CFS) on 
March 31 (Table J)l~/ to a minimum of 61.3 MGD (95.0 CFS) on April 22 

(Table 4)171. Thesi! values include the combined effluents of Units 1 and 

2. 

The Co1M1onwealth of Pennsylvania's Water Quality Certification under 

Section 401 of PL 9(~·500 (dated November 9, 1977) for Three Mile Island 

Nuclear Station contains the following five criteria with respect to 

thermal discharges: 

1. 11 The temperature of the discharge shall never exceed a maximum of 

87°F[30. 6°C] I e!XCept when the ambient river temperature exceeds 
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87°F, in which case, the discharge temperature shall not exceed the 

ambient river temperature" (Section 3.c.2.b); 

2. 11 The temperature of the discharge sha 11 not change by more than 

5°F[2.8°C] dur·ing any one hour period" (Section 3.c.2.b); 

3. 11 Duri ng the pe1·iod November 1 through Apri 1 30, the temperature of 

the discharge !ihall not exceed 12°F[6. 7°C] above ambient river tem

perature11 (Section 3.c.2.c.1); 

4. "During the period May 1 through October 31, the temperature of the 

discharge shar: not exceed 7°F[3. 9°C] above ambient river 

temperature" (Section 3.c.2.c.2); 

5. "During p1ant c:ooldown opera~ions," the temperature of the discharge 

shall not exceE!d 12°F[6. 7°C] above ambient river temperature" 

(Section 3.c.2.c.3). 

During and followin9 the accident, none of the above thermal criteria 

were violated, and in fact, the ~Ts generally were smaller than during 

most of the month of" March preceding the accident. The only potential 

noncompliance with thermal criteria which occurred during 1979 preceding 

the accident was on 21-22 March when maximum ATs of l3.0°F and 15.1°F 

were reported (Table 1). Investigation by the licensee revealed that the 

instrumentation used to determine the temperature differential was not 

operating correctly at that time, and the actual ~Ts were approximately 

2°F. Action was taken to correct the faulty instrumentation lB/. 

Thermal discharges during and following the accident also were within the 

required limits of the NRC ETS and were within the values reviewed in 

previous evaluations ~/ 21 10/ ~/. 
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The accident at Thr:!e Mile Island was described as a feedwater transient* 

which led to a smal'I break loss-of-coolant accident which resulted in 

damage to portions 1Jf the reactor core 'SJ. Core damage resu1ted from 

overheating due to the generation of heat fran the fissiorl' process at a 

rate faster than it was being removed by the cooling system. Nuclear 

fuel is subjected tc) heating due to absorption of energy from the decay 

of radioactive matedals and this heating continues even after a reactor 

is shutdown. Decay heat can be a source of overheating in fuel in a 

shutdown reactor or in fuel that has been removed from a reactor. 

Immediately fol lowing shutdown of a reactor that has operated about a 

month or longer, thr! heat from radioactive decay heat amounts to about 7% 

*The Reactor Safety Study (Ref. No. 20) states that in general, the term 

reactor transient appliE!S to any significant deviation from the normal 

operating value of any <>f the key reactor operating parameters. Transient 

events include a11 thosf! situations which could lead to fuel heat imbalances, 

and transients cover thE! reactor in a shutdown condition as well as in the 

various operating conditions. The shutdown condition is important because 

many transient conditions result in shutdown of the reactor, and decay heat 

removal systems are needed to prevent fuel heat imbalan·ces due to core heat 

decay. In safety analyses, the principal areas of interest are: increases 

in reactor core power (heat generation); decreases in coolant flow (heat 

removal); and reactor coolant system pressure increases. A11 of these 

represent a potential for damage to the reactor core. 
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of that produced during c1peration W. During the Three r.1i1e Island accident, 

the heat production in the core was decay only a few percent of that produced 

during nonnal full power operation, but overheating resulted from an inability 

to remove the relatively small amount of decay heat at the proper rate for 

nonna1 core cooling. During the accident, then, the rejection of heat from 

the reactor cooling system to the river via the condenser cooling system was 

not greater than nonnal, as one might suspect from knowledge that the reactor 

core was experiencing overheating difficulties. During normal full power 

operation, the rate of he!at transfer to the condenser cooling system 

essentially is near maximum. 
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TABLE 1 
(Ref.No.16) 

l'uru.mcter - Uni tu 
----

:1wuple 'I'ype 

F1·cqut:ncy 

Date 
• 1}_1/JQ 

oz 
03 
04 
05 
06 
07 
08 
09 
10 
11 

- 12 
13 
14 
15 

- 16 
17 --:-ra 
19 
20 

l---21 
22 
23 . 
24 ---g 

Tottll. ----
(\I IT (ll 

- '"2-r-
27 
23 
29 
30 

jJ 

'l'lffiEE MTLg ISLAND NUCLEAR ST/\TION 
MON'rl!LY OPERA'l'ING HEPOH'r 

MAIN l.H::iCllAHGE 

rnrnMAL DI SCllARGES 
MARCii 1979 

Chlorine T. Min 

rng/l OF 

Grab Meas. 

T. Avg T. Ma.'C 

OF OF 

Meas. Meas. 

3/Day for 1 Chlorinution I· Dt1.ily Daily Dully -- -
Free Total Free Total ----I--- ~ 

~[Il.\ll.CT_ f.NURLMC tJTU 

-

. BthlN /\lCIO NT 

Free Eff. 6T Eff. f...T Eff, 
3n q .._,. c:: ')Q i:; .&.!:; i; _Ao n 
:rn l +it (\ 40.0 +5,J it? ? 
3!1,_L ~±3.0 - 40-,7- .. 4. 7 JI?. 7 
41.5 +ll 7 41 (\ +7.0 _14 R 
4!L 5 +8.1 41\ r. 1·9.3 46.7 
41.3 +4.4 41 7 +7.0 45.6 
39.6 +2.9 tlfl R 1-4. 2 41.8 
39.2 +3.6 1Q,A +4.7 42. l 
39.2 +3.6 _Al {) +5.0 -42.5 
39.2 +3.6 41 5 +5.6 41.6 
38.2 +l. 7 3<l.8 +3.6 42. l 
39.2 +3.5 40 n +4.1 41.3 
39.2 +3.5 l\ 1 ? +5.2 43.9 
40.9 +4.2 43 q +7.4 46.0 
38.4 +2.9 42.4 +6.3 46.0 
38.5 +3.3 40.0 +4 .1 41. 1 

·39.8 +3.7 42. l +5.8 44. l 
42. 7 -t·6.3 43.9 +7.2 45.5 
42.9 -16.5 44.3 +B.O 45.5 
43.f) +7.3 45.3 +B.8 4iL l 
43.8 +7. 1 46.7 +10.0 r9:-o 
44.9 ·t-8.3 48.3 t 11. 7 51 .3 
46.9 +4_. 3 . 50.6 ~5.6 53.8 
53.3 +4.0 5'1 1 +4.7 54. 7 
50.3 +2 .1 51.8 +3.0 53.7 
4J:-·o- -:J:o- 4fi. 3 +0.5 48. 1 
4 fi n +1.3 47.4 +2. 7 48.6 
44.4 +0.9 46.0 +l.7 47.4 
46.3 ~-]. s 48.2 +2.9 50:1 
49.3 +2.B 50.4 +3.9 !>l.6 
50.7 +3.4 51.9 +4. l 53. 1 

* PaDER informed by letter <lated 4-6-79 regarding 
the uccuracy of thiu data, 

hT 
+I\ q 
+7 ? 
+h 1 

+Q I\ 

+10.3 
+q_:> 
+5. l 
+5.8 
+6.2 
+7.4 
+6 l 
+5. 1 
+7 .6. 
+9.6 
+9.6 
+5. l 
+7 .. 6 
+8.6 
+9.3 

+11.6 
+13.0 
+15. l . 

+6 0 
+4_q 
+4.4 
+2. l 
+3.5 
+2.5 
+4.3 
+4.0 
+4.i 

' I 

1c 

ic 

.. 

w 



TABLE 2 
(Ref, No, l 7} 

THREE MILE ISLAND NUCLEAR STATION 
MONTHLY GPERA'rING REPORT 

MAIN DISCHARGE 
HIERMAL DISCllAl~GES 

APRIL 1979 

I Parwneter Chlorine .T. Min T. Avg T. Max 
OF l Units mg/l OF OF 

.I U1t111ple 'fype Grab Meas. Meas. Meas • 

Daily l •'>·equency I 3/Day for 1 Chlorination I Daily I Daily 

Eff. I flT 

"- l • T 1 - r 43.~ -1 1 45 l -o.J 47.l +1.5 

~ 

5~ I I __ 1 __ L __ . ___ I. ._ _J ___ L __ L _____ L_46~Z_L+lJ ___ l __ 48.._Q_J-1·L6. I 4i).2 I +l.9 

7 I 41.B .....=..Q1L_ 43.5 +0.1 44.7 +0.9 I 
fL I . I l . I 43.6 _±Q..4 44.3 +l. l 44.8 +2.0 I_. 
q I . . ' 43.6 +1.7 44.3 +2.1 ".4.8 +2.6 I~ ' 

lO I I ' . I 43.0 _±Lfi.____4_li_ +2.l 46.6 +2 4 
. 1L . I I l l 45.4 +1.4 47.3 +2.5 48.8 tl.J. 

12. _ J ____ . _____ ._ ____ I·__ . ___ _ _____ 47.1 __ -1:2.9 _____ 47.9 +3.4 48.5 +3.8 
-- - -- I - ,- -··· -j- 44.6 +1.6 45.8 +2.6 47 .3 -+3 8 

44.7 +1.7 46.4 +2.1 . L -t2 6 
15. I 4 7 . 7 + 1 . 3 48. 4 + l . B 48. B +2. 5 
1fr 1 • . . , . ---------41:2 +i.2 -47.4- -=n .6 __ J}.1 +2.o 
17. I I I I I _%_,JL_:tJ.~_5 _ __1Ll. +l.7 47.6 +1.9 

I 18. ' I . . 47 ,_Q_ ..2:.9..:.9 ___ 1n._4__ +l .4 50.0 +1.8 
19. I I I 1 I 413.2 +0.5 .. 49.7 +l .O 51.6 +l .7 
20. • • • . 4_~Q_ ., 0. 1 51 . 2 + 1 • 1 53 . 0 + 1 • 8 
21. . I I , I I 50.B +0.4 5}.6 +1.4 56.1 +2.2 
22. • I 53.8 +1.2 5!i.?. __ +1.9 58.l +2.9 
23. l I I I I I 56.7 +1.4 58.5 +2.0 60.3 +Z./ 

--·'----- -
24. I • I SR.Q_ _ _:~.Q __ __QQ..!l +1.6 fj_?.3 +2.3 

.__ ,~5, I I . I I ~1.1 __ _:~2~-. 63. l tLL_ 65.2 +2.9 
26. I I h3. ?_ ~L_:l ___ Q1_._L ..J:J-9 65. 4 +2. 2 
27, Nl\fURA' I CIR~ULAtlllfr 60.7 .-±.0 ... ?._ 63.2 +1 11 64.1 +2.1 
28, . I I - I !i{!L __ -:J).J___ 60.6 +O 2 63.3 +0.6 

. • 2 9 , 1 I , • ' 5 7 . 6 ... :..QJ}_ 60. o ·-n ? ti l . 3 +C. 5 
t~- . 30, _J j_,. ~· J. ~.L- ·--- ----2Q.:.LT..=.Q~--· __ filhl__L±Jl 4 62.6 t!~~ 

', 
•, 

I I 



TABLE 3 
(Ref .No. l6} 

P11.ru1neter 

Unil.s 

St:w1Vlti 'l'ype 

Frequency 
----· 
~e 

3/0lLIQ 
i_J/JJ? /7(\ 
__ J.LJU.179 

3{04{79 
__ 3/Jllill 9 

3/06/79 
__]Lfill.] 9 

3/00/79 
3/09/79 
3/lQ119 
3/10/79 
3Ll_l/79 

_'liJl/79 
~J3/79 

3/14/19 
3/!~]9 

__ 3ill.J.]_'J__ 
__ 311?1?9 
_ll_l0[79 
_3JJ.!!.j?_9 
_'lilQ1J9 

3/21 /79 --7-··-_ _3 __ ?fLZ9 
___ J/ ?2/ ]CJ 
__ JL1Jlf9 
_ V?4LZCJ 
_.]12509 
_3126/]9 
__]JflJl~L_. 
__ 311.BLJ!J __ 

3fl'lJ.79 
i.--· ·---·-

Volume 

lOo Gu.l. 

Meas. 

Daily 

Err. 
63.9 
56 3 
59.A ,.,. .. 
oo. I 

_M.._1 _ 
74. 1 
62,fi 
76 3 
72,7 
11.0 

50 5 
zo 0 
nQ .6__ 

65.6 
63.] 
Z9.6 
63.8 

_5]_._3__ 
~L__ 

Z0.2 
Z3.i 
14.~ 

82 2 
11 1 
h4 l 
f.1 I\ 

_Ji1J _ 
_filll_ 

101. l 

THREE MILE ISLAND NUCJ,EAll STATION 
MON'l'HLY OPERATING REPOllT 

MAIN DISCHARGI!! 

pH 

Standard Units 

Grab 

Weddy 

Inf. Eff. 

6 75 7 ~i; 

7.5A . 7 23 

6.6 6.9 
6.7 7 4 
6.7? 7 2!\ 

6.8 6 75 

6 A 6 RI\ 

6 9 7 12 
6 90 1 2 

7.17 7.4 
6.95 7.23 
7.19 7.23 
7.05 7.3 
7: 21 7.39 
7.23 7.29 
7.25 7. 27 
7.01 7.12 

CllEIUCAL OISCllARClES 
MMG:H 1979 

TSS 

wg/l 

Grab 

TDS 

mg/l 

Grab 

Weekly I• Weekly 

Inf. Eff. Inf. Eff. 

13 88 lA4 ?1 !\ 
A4 94 lAl 34a_ 

1fl 
.... 81 i82 £1 

7 44 99 112 
7 90 110 97 

111 117 124 104 

10 190 115 95 
11l' 210 101 124 
116 128 llO 113 

75 76 Q? 123 
27 22 111 161 
'll 34 158 LJAA 
41 50 235 12L_ 
19 50 1 ]O 17Q 
l7 40 125 150 
24 52 151 . B~ 
20 35 120 167 6.9-~15 11 23 120 165 

7. 15 7.32 fl 21 11 86 
7. 27 7.95 7 B 77 304 

-
-7. 21 7.4 42 27 143 120 
7.51 7.44 20 26 11r-'214 

7.47 7.73 zT 46 145 231 

7.25 7.3 32 20 202 260 

Total FE 

mg/l 

Grab 

Weekly 

Inf. Eff. 

1.08 3.6 .. 
1.21 .2 QA 

i . fill 2 ~Q 
0 Rl 1.41 
1 .4? 5. lR 

1Cl 1 7 An 

3.35 n 69 
A 7 q A7 
8 63 6.A7 

3. 72 4.Q1 
3.15 3.62 
3.95 4.14 
3.83 4.67 
0.36 0.48 
2.38 3.08 
2.78 3.09 
1.61 l.14 
3.07 5.16 

3.34 3.68 
1.JA T.97 

2.95 4.8 
2.75 l.99 

. 1.66 2.73 

2.A4 3.28 

Oil & Grease 

mg/l 

Grab 

Weekly 

Eff. 

I I 

_. 
Ul 

• I 



TABLE 3 (cont.} 

(Ref.No.16 

Pununeter 
-------

Units 

Sttmp le 'l'ype 

1'"rcqucncy 
----

Dute -----
___ 3 L3fJll9 
----11 )Jj] q 

-

L-----

>----·' 

Volume 

lOb Ga.l. 

Meas. 

Daily 

Efi'. 

79., 
106 6 

pl! 

TllREE MILE ISLAND NUCLEAR STA'rION 
MON'l'llLY Ol'l!:HJ\'fING liEPOtt'r 

MAIN DISCllJ\HC1': 
CU8HCAL DISCl!ARGES 

"1ARCll 1979 

TSS TDS 

Standard Units mg/l mg/l 

Grub Grab Grab 

Weekly Weekly I' Weekly 
- -~---- -- -- -

Inf. Eff, Inf. Eff. Inf. Eff. 

h QI\ 7 1 32 43 110 149 

-

-

•rotu.l FE Oil &. Grease 

rng/l nig/l 

Grab Grab 

Wc=ekly Weekly 

~nf. Eff. Eff. 

1. 71 2.23 
- --- ---

O'\ I 

I I 



TABLE 4 
·· (Ref.No .17) 

Parwneter Volume 

Units lOb Gal. 

Swnple 'l'ype Meas. 

r'rel1uency Daily 

Dute Eff. 

April l , 1979 94_7 
2. 85.3 
3, 85.4 
4. 82.2 
5_ 86.0 
6. 84.6 
7. 81.5 
8 83.3 
9. 91.2 

10. 80.6 
11 • 75.9 
12. 84.7 
13. 79.3 
14. 79.7 
15. 78.1 
16__. 84.2 
17. 79.1 
18. AO 0 -
19. 83 0 
20. 75_3 
21 . 94.0 
22. 61.3 
23. 75.0 
21 83.5 
?'l 70.2 
?n 82.6 
?7 77.3 
?8 78.2 

.:___z1 77 .6 
30. 34.0 

. 

pH 

THREE MILE ISLAND NUCI.F.AR STATION 
MONTHLY OPERATING REPORT 

MAIN DISCHARGE 
CMEtllCAL DISCl!/\RGES 

APRIL 1979 

TSS TDS 

Standard Units mg/l · mg/l 

Grab Grab Grab 

Weekly Weekly Weekly 

Inf. Eff. Inf. Eff. Inf. Eff. 

7.1 7.2 24 24 130 154 

7.64 7.65 1 7 T27 14] 

7 - 16 7 ~ 3? .- ~---39· 214 187 

7.48 7 69 9 25 166 143 
7 19 7 38 18 44 83 133 

. .. 
7.49 7.61 1.0 7.0 159 181 
7 !l4 7 59 46 64 281 132 

.. 

7.06 7.37 2 4 .l 117 i211 
7 O'l 7 ? q lQ 150 190 

7. 1 t1 7 72 15 15 149 i59 
7 05 7 85 36 15 315 335 

7.83 7.67 8 26 151 f 67 

Total FE 

mg/l 

Grab 

Weekly 

Inf. Eff. 

l.45 z. !)j 

l.b8 z.uo-

0.96 1.23 

1.05 l.9 
2.07 2.55 

1. 26 2.12 
1.02 1.13 

0.58 0.94 
1. 39 l. 71 

0.8!) 0,9/ 
l. ~i[l 1. 5·2 

-r:-rs--r:Tb 

Oil t. Grease 

mg/l 

Grab 

Weekly 

Eff. 

I 

I I 

__. 
....... 
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B. Chemical Discharges and River Flow 

The Canmonwealth of Pennsylvania NPDES Permit requires monitoring of 

several chemical parameters at various monitoring points and discharge 

locations within Three Mile Island Nuclear Station. One of the 

monitoring points i!; in the main effluent discharge to the river 

(monitoring point No. 001) and another is in the discharge fran the 

industrial waste treatment system (IWTS; monitoring point No. 107) prior 

to its entry into the effluent discharged through the main river effluent 

discharge. Results of such monitoring are reported to the Commonwealth 

in monthly DischargE~ Monitoring Reports (Df.'R). Results of monitoring at 

those two points were reported in the DMR' s for ~arch ill and April El 

1979 and are presented here in Tables 3, 4, 5, and 6. Additionally, data 

collected by the Pennsylvania Department of Environmental Resources W 
on April 13 and Apr"il 30, 1979 were made available to NRC and are 

presented in Table 7. Data collected in the Susquehanna River under the 

ETS program during March ll/ 231 and April ill W 1979 by Ichthyological 

Associates, Inc (consultant to ~etropol itan Edison Co.) are presented in 

Tables 8 and 9, with their locations described in Table 10 and shown in 

Figure 2. 

During about the fil"st two weeks fol lowing the accident, several NRC 

Office of Inspection and Enforcement (OIE) Preliminary Notification 

bulletins reported 1~eleases of industrial wastes into the river. On 

March 29 less than !i0,000 gallons were released 26a/ and between March 30 
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and Apri 1 3 contro 11 ed re 1 eases of 11 severa1 hundred thousand ga 11 ons 11 

occurred ZSb/. Discharge to the river from the industrial waste storage 

tanks resumed on April 6 at an average rate of 100 gpm c~o.22 CFS)26c/ 

and was stopped late on April 7 26d1. All totalled, between March 28 and 

April 11, 1979, 4,5.30,000 gallons were released from the IWTS and 

760,000 gallons wer1e released form the industrial waste filter 

system (IWFS, monit1:iring point No. 104)271 . Total releases during the 

period March 28-May 19, 1979 from the IWTS, IWFS, waste evaporator 

condensate storage tank (WECST), and the secondary neutralization tank 

(SNT, monitoring point No. 108) ~ere as_follows, based upon information 

supplied to OIE from Metropolitan Edison Company 281 : 

Total Releases Mean Vol. per Mean Vol. Release Mean Vol. Release 

Sl'.stem in gallons Release in gallons Qer da~ in gallons in g12m {CFS~ 

IWTS 4,993,660 222,890 96,032 66.7(0.15) 

IWFS 962,830 57,743 17,362 12.1(0.03) 

WE CST 164,659 4,191 3,117 2.2(<0.0l) 

SNT 1,310 ,341 63,701 25,199 17.5(0.04) 

The NPOES Permit places limits on discharges from the IWTS, IWFS, and the 

SNT. During the se11era 1 weeks f o 11 owing the March 28 accident, no 
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violations of NPDES water quality limitations were recorded on days when 

samples were taken at the IWTS monitoring point (Tables 5, 6, and 7), in 

the main discharge t~ffluent (Tables ·3, 4, and 7), and in the river near 

and downstream of the discharge (Table 8). The noncompliance noted on 

Table S during March occurred on March 7, 1979 and was reportedly due to 

equipment failure 25!/. No chlorine usage occurred during either March or 

April 1979 161 171. No noncompliances or limit violations were reported 

for the IWFS during March following the accident. No samples were 

collected in April at the IWFS monitoring point, but discharges from the 

system are released through the main river discharge where no violations 

occurred. 

Before discharge into the river, the IWTS and IWFS effluents are diluted 

with the cooling tower blowdown. A comparison of total volumes and the 

mean volumes of releases (shown above) with the daily effluent volumes at 

the main discharge to the river (Tables 3 and 4), illustrates the 

relatively small quantities of industrial-type wastes released. The 

volumes released during March and April were not unusual volumes or 

significantly different from those released during normal 

operation 271 281 301. Additionally, all of the station effluent was 

diluted with the flows of the Susquehanna River which were seasonally 

high during the period, as discussed below. Dilution by itself, however, 

is not the means to environmentally acceptable station operation, 

although dilution can result in reducing potentially harmful or toxic 

concentrations of discharge substances to non-harmful concentration 
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levels. During the period of concern here, however, toxic concentrations 

of non-radiological effluents do not appear to have been released into 

the river and violations of water quality limitations did not occur. 

Water quality paramE!ters measured in the discharge and both near and 

downstream of the discharge (Tables 7, 8, and 9) were not substantially 

different overall from ambient levels at upstream river areas and near 

the cooling water intake structures, located ~750-1000 feet c~229-305m) 

upstream of the disc:harge (Tables 3, 4, 7, 8, and 9). 

Since October 1890, the U. S. Geological Survey (USGS), Department of the 

Interior, has been recording discharge flow in the Susquehanna River at 

Harrisburg, Pennsylvania. During the period of record between 1890 and 

1977, the average annual discharge has been 34,300 CFS (~22,192 MGD). 

The maximum and minimum daily discharges of record are 1,020,000 CFS 

(during Tropical Storm Agnes in June 1972) and 1,700 CFS respectively 341 . 

The river flows for the months of March-May during 1976-1979 are 

presented in Table 11. The 1979 data are considered to be provisional 

data by USGS, and not final computations. The provisional daily flows 

for the months of March and April 1979 are presented in Table 12. During 

the period of the accident at Three Mile Island, the river flows were 

above the annual mean flow and within the ranges recorded for the last 

several years. 

During low flow conditions of 1,700 CFS, approximately 400 CFS (~24%) of 

the river discharge passes Three Mile Island in the center channel, with 
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the remainder passil1g through the west channel (Figure 2) 371 . At flow 

rates below about 20,000 CFS, the total river flow passes through the · 

head race channel o'f York Haven Dam leading to the hydroelectric 

generating station, with no flow over either York Haven Dam or Red Hill 

Dam (Figure 2) 381. During high flow conditions, approximately 30% of 

the river flow is through the center channel. During the period March 28 

through the end of J~pril 1979, the minimum and maximum daily river flows 

were 31,400 CFS and 99,700 CFS respectively (Table 12). Assuming a 

minimum of 30% of the flow was through the center channel, a minimum 

range of 9,420 - 29,910 CFS would have passed the nuclear station and 

received discharge effluents before mixing with the remainder of the 

river flow near and below York Haven Dam. 

The spatial extent or size of the discharge plume has not been determined 

for chemi ca 1 effluents, but it has been determined for thermal effluents 

during normal operations and during normal cooldown conditions on several 

occasions in recent years. Thermal plume mapping is a required 

monitoring program in the Environmental Technical Specifications. During 

years of Unit 1 operation only, the following thermal plume conditions 

were recorded: 

1974 111- plumE! characteristics were distinguished less than 20m 

(66 f't) into the river and SOm (164 ft) downstream of the 

discharge; generally thermal characteristics were main

taine~d throughout the water column (0-3m); the farthest 

downstream distance that ·the plume was located was 400m 

(1312. ft). 
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197S .}1/ -in 20 of 28 surveys the plume was limited to the p.oint of 

discharge; the maximum extent of the plume was defined to 

be within at least Sm (16 ft) offshore and lOOm (328 ft) 

downstream. 

1976 .}l/_ in 28 of 33 surveys the plume was limited to Sm offshore 

and 25m (82 ft) downstream; the maximum extent of the 

plume during the February 21 cooldown was 5-20m offshore 

and lOOOm (3281 ft) downstream. 

1977 ~1- during the March 19-20 cooldown, the plume was limited to 

the point of discharge. 

During 1978, the plume was surveyed during May - August when Unit 1 was 

operating at 100% p,ower and Unit 2 was operating 0% power (although it 

had attained criticality in March and was operating nuclear and secondary 

service pumps durin·g the period of plume surveys). During all surveys 

(from the discharge, offshore to 40m and downstream to 1900 m, or about 

1.2 miles) the thennal effluent was confined to within Sm of shore and 

2Sm downstream lS/_ 

These observations indicate that the thermal plume has been variable in 

downstream extent (IJ-lOOOm, or to about 0.6 mile), has been confined to 

within short distanc:es of the shoreline (0-20m), and to depths of about 

3m in the center channel of the Susquehanna River, which is approximately 

1300 feet ("'400m) w·ide and 9 feet c~2. 7m) deep at low flows of about 

10,000 cfs ~1. Using these criteria and recognizing that the chemical 
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, discharges follow a similar path as the thermal effluent, that portion of 

the river potentially under the immediate influence of chemical effluents 

could be presumed t,::i be the same as for the thermal plume. That area 

(< 20m wide and lOOOm long) would occupy the west shore of Three Mile 

Island from the station discharge downstream to a point about halfway 

between the dischar1~e and the junction of Three Mile Island and the York 

Haven Dam (Figure 2). That area is a relatively small portion of both 

the center channel ;1nd the river as a whole in the site vicinity. 

Chemical substances discharged into the river, however, might be found in 

detectable amounts 'farther downstream of the area where thermal effluents 

were no longer detectable. 
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Table 7. Water Quality Data Compiled by the 

Pennsylvania Department of Environmental Resources for 

Three Locations at Three ~1le Island Nuclear Station During 

April of 1979. (Ref. No. 21). 

Aer11 13 

River ~ain IWTS 

Parameter Inta <e Di scharae{001} {107l 

pH 7.6 7. 1 6.5 

Total Sulfate, mg/1 30.0 32.0 76.0 

Total Alkalinity 

as CaCo3,mg/1 30.0 32.0 18.0 

Total Nitrate, mg/1 1.3:? l.42 a.a 
Total Nitrite, mg/1 o.o:~a 0.028 0.024 

Total .Arnmoni a 

Nitrogen, mg/l o. 3;~ 0.49 0.55 

Total Phosphate, 

mg/1 0.2~! 0.22 0.66 

Total Iron, ug/1 , 930.0 1960.0 1160.0 

Chloride, mg/l 10.0 12.0 33.0 

5-0ay BOD, mg/l 0.4 0.5 18.0 

Specific 

Conductance 150.0 160.0 310.0 

Aoril 30 

~ain 

Discharge ~0011 

7.8 

44.0 

0.08 

1110.0 
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TABLE 10 
LOCATION ANO DESCRIPTION OF HATER QUALITY ANO MACROINVERTESRATE 

SAMPLING STATIONS IN THE SUSQUEHANNA RIVER NE.A.R THREE MILE ISLAND NUCLEAR 
STATION. (Ref.No.14). 

Stat!on Number 

n1.-AQI-Ul 

(No. 1 ) 

n!-AQI-U2 

(No.2) 

TM-AQI-llll 

(No. 3) 

'nl-AQI-lL\2 

(No .4) 

TM-AQI-9Bl 

(No.5} 

'Location and Description 

40° 09' 52" N, i6° 43' 26" W. 
Nor'th tip of Sand 3eacii Island, 30 to i5 :n 
offsnore. Hater depth varied from 0.5 to 2.5 m. 
Substrate ranged from very coarse to medium sand. 
Coarse organic detritus '#aS sometim.es present. 

40° 09' 36" N, 76° 43' 30".W. 
Southwest St. Johns Island at mouth of cnatlllel 
bet-.reen THI and S.t. Johns Is land, 1 to 15 m 
ioffshon. · Water 'depth varied fTom. 0 .5 to 3 .5 m. 
Substrate sometimes stratified ranging from silt 
and clay to g~avel. In the absence of stratifi
cation ::iost substrate composed of silt and clay 
and fine sands. Organic detritus and trace 
amounts of oil present. 

-40° 09 1 09" N, 76° 43' 39" W. 
West shore of 'llU, 10 to 25 m downstream from 
Discharge, 1 to 15 m offshore. Hater depth 
ranged f~om 0.25 to 2.0 :n. Substrate composed 
mostly of silt and clay and fine sands. Organic: 
detritus and trace amounts of oil present. 

40° 09' 07" N, 76° 43' 39" W. 
West shore of !MI, 75 to 90 111 dowuS'tream. from 
Discharge, l to 15 m offshore. Water depth 
varied from 0.25 to 2.0 ~. Substrate comP'osed of 
fine sands and silt and clay. Some organic 
detti:us and trace amounts of oil present. 

40° 08 1 03" N, 76° 43 I 33" w. 
West shore of !MI, 1975 m downstream from 
Discharge, S to 15 111 offshore. ilat:er depth 
varied from O. 75 to· 2.25 m. Substrate composed 
of silt and clay and fine sands. Some organic 
det;i;us and trace ameup.ts of oil ~4esea;. 



March 

mean 

max. 

min. 

April 

mean 

max. 

min. 

May 

mean 

max. 

min. 
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Table 11. Water Discharge (cfs) in the Susquehanna River 

at Harrisburg, Pennsylvania during March, April, and May for the 

years 1976-1979, fr,:im USGS records. Data for 1979 are considered to 

be pr1Jvisional and not final computations 

1975.J,§/ l 97i34/ 1978~.§./ 

57,550 115 ,400 97,330 

114,000 206,000 249,000 

34,100 68,500 14,000 

37,630 77,010 82,620 

82,200 209,000 162,000 

20,100 24,200 32,400 

30,930 

50,800 

19,300 

26,540 72,950 

44,400 205,000 

13,300 24,500 

1979361 

124,000 

409,000 

48,000 

55,869 

84,700 

31,400 

39,000 

91,600 

18,500 



31 

TABLE 12. Daily Water Discharge (cfs) in the Susquehanna 

River at Harrisburg, Pennsylvania during ,..arch 

and April 1979. Data are considered provisional by USGS. 361 

~ fl'arch April 

1 105,000 54,300 

2 90,800 55, 100 

3 90,200 55,600 

4 90,200 57,800 

5 126,000 64,400 

6 317 ,000 68,800 

7 409,000 64,700 

8 347,000 59,200 

9 270,000 54,200 

10 217 ,000 53,500 

11 177 ,000 68,000 

12 154,000 84,700 

13 133,000 83,200 

14 107 ,000 77,300 

15 93,300 72,900 

16 87,600 69,000 

17 83, 100 66,800 

18 73,500 63,100 

19 62,900 58,400 

20 55,500 53,300 



.Qll 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

* 
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TABLE 12. Cont'd. Daily Water Discharge (cfs) in the Susquehanna 

River at Harrisburg·, Pennsylvania during March 

and April 1979. Data are considered provisional by USGS. 12.I 

~ April 

52,000 47, 100 

49,800 42,700 

48,000 39, 100 

48,500 . 36, 100 

55,700 33,700 

86,300 31,600 

105,000 * 
99,700 31,400 

84,600 35,800 

68,300 38,400 

57,000 

No data reported. 
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III. AQUATIC BIOTA AND FISHERIES OF THE SUSQUEHANNA 

RIVER, AND NON-RADIOLOGICAL CONSEQUENCES OF THE ACCIDENT 

During the period 1974-1978, the aquatic biota of the York Haven Pond of the 

Susquehanna River were studied in considerable detail with respect to the 

operation of Three Mile Island Nuclear Station 11! 1Y 1111il ll.f 39/ 40; W. 

Data collected in 1979 for the periods before, during, and following the 

accident were available 1'n summary fonn in monthly progress reports prepared 

by Licensee's consultant Ichthyological Associates, Inc. As such, the 1979 

data are not as detailed or as fully analyzed statistically as those data 

contained in the annual reports of aquatic studies. However, the 1979 

progress reports are a fcinn of summarized data available soon after collection 

(."'one month) and are USE!d here to examine the biotic conditions of the river 

during the period of inte!rest. 

The Environmental Technical Specifications (ETS) for Unit 2 were issued by NRC 

on February 8, 1978 and reouire three years of operational studies for macro

benthos, ichthyoplankton, fishes, creel surveys, ichthyoplankton entrainment 

and fish impingement. Additionally, the ETS require the Licensee to make a 

prompt report to NRC of any unusual or important events such as fish kills 

near or downstream of the site. The initial studies of two-unit operation are 

contained in the annual report for 1978. ll.f The Commonwealth of Pennsylvania 

NPOES Permit requires the in-plant monitoring of thennal and chemical 

effluents and entrainment and impingement, but not farfield biological, 

fisheries, and water quality studies in the Susquehanna River. The 
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combination of the results of the effluent monitoring under the NPOES Pennit 

and the farfield rronitoring required by the ETS thus encompass the spectrum of 

data needed to perfonn an analysis of observed effects of the nuclear accident 

at Three ~ile Island Nuclear Station. 

A. Macroinvertebrates 

r.tacroinvertebrates a.re collected by Ponar grab at five stations upstream, 

near, and downstream of the effluent discharge (Figure 2; Table 10), 

~arch through Decemt·er. Substrates at the various stations ranged from 

medium - coarse sand (91%) at upstream ~tation 1 to fine sand (25%) and 

silt (71%) at the station (No. 5) nearest to York Haven Dam W. 
Substrates at stations nearest the discharge were predominantly fine 

sand, silt and clay. Studies in the immediate vicinity of the discharge 

have revealed no obvious area of scouring of the river bed due to 

discharges W. 

During 1978, 142 taxa of macroinvertebrates were collected from the 

river, with the dominant species being tubificid annelid wonns 

(Limnodr11us spp), chironomid (midge) insects (Chironomus- sp, Procladius 

spp), amphipod crustaceans (Gammarus, sp), and gastropod molluscs 

(Goniobasis sp) lil. Limnodrilus generally has been the most abundant 

macroinvertebrate in the site vicinity during recent years and has been 

most abundant at station 3 nearest the discharge and least abundant at 

station 1 upstream l~. Densities of this species and other dominant 
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organisms generally have been low during early spring months, and 

increased to peaks d'.uring late spring through fall. Densities and 

biomass of most bent:hic invertebrates have been greatly affected by 

ambient environmenta.1 variables such as river flow, substrates, dissolved 

oxygen, temperature, and siltation 1.§J. Extreme conditions during the 

flooding and scouring caused by Hurricane Eloise in September 1975 

drastically affected the macrobenthos of the river near Three ~ile 

Island§.! lY. 

During 1979, macrobenthos were not collected during January and February 

due to ice and high river flows ill 421. During March, sampling was 

conducted on the 19th nd 26th of the month 221 and during April on the 

11th and 23rd 231, but data reduction had not been completed for 

presentation in the appropriate monthly reports. At the request of NRC, 

the Licensee's consultant prepared tabular estimates of the densities and 

biomass of selected macroinvertebrate taxa at all stations for the months 

of March-May 1979, which are presented here as Tables 13 and 14 ill. The 

patterns of abundance in 1979 generally follow those of recent years. 

Chironomus was considerably greater in density at all stations during 

1979 than during either 1977 lil or 1978 431. 

Stations discharges were within specified limitations and did not alter 

the environmental conditions of the river with respect to water quality 

and temperature. Di:;charges were within previously evaluated ranges 

which were found to be acceptable. The Unit 2 ETS bases for the benthic 
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macroinvertebrate m<>nitoring program recognize that "Since benthic 

organisms are sedentary and cannot 'avoid' adverse conditions, they are 

useful indicators of water quality and environmental change." The data 

avai1able for the pE!riod encompassing the accident indicate that the 

dominate macroinvertebrate species were not affected by station operating 

conditions. The normal trend of generally increasing abundance with time 

from March through ~'ay indicates an absence of station-related effects 

from the accident. 
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TABLE 13 

(Ref .No.43) 

Estimates of density (number/m2) of selected taxa, 
1979. Dashes indicatt! species not present. 

March 

TM-AQI-lAl (No. 1 ) 
Limnodrilus c laparedeianus 33 
1· hoffroeisteri 156 
1· udekemianus 
Gammarus fasciatus 7 
Chironomus decorus 26 

rn-AQI-1A2 (No.2) 
Linmodrilus clat>aredeianus 90 
1· hoffmeisteri 593 
1· udekemianus 9 
Gam:narus fasciatus 147 
Chironomus decorus 711 

TM-AQI-llAl (No.3) 
Limnodrilus clanaredej.anus 128 
1· hoffmeisteri 1654 
1'· udekemianus 
Gammarus fasciatus 116 
Chironomus decorus 347 

TM-AQ I- l 1A2 (rlo.4} 
Limnodrilus cla"Daredeianus 149 
],. hoffmeisteri 1297 
1· udekemianus 92 
Gammarus fasciatus 111 
Chironomus decorus 276 

TM-AQI-9!1 (No.5} 
Limnodrilus claearedej.anus 47 
1· hoffmeisteri 3006 
1'· udekemianus 24 
Gammarus fasciatus 19 
Chironcmu1 decorus 147 

March through May 

Anril Mai: 

42 12 
385 324 

5 21 
31 3783 

31 
896 1420 
45 12 
21 sq 

276 3906 

165 54 
1822 3686 

24 147 
45 .354 

260 7389 

95 24 
1545 2859 

69 161 
17 286 

428 2292 

95 
3095 1928 

73 99 
2 137 
9 6661 



38 

TABLE 14 

(Ref .No.43) 

Estimates of biomass of selected taxa (by weight), March through May 
197~. Dashes indicate species not present. ~lei ght in mg. 

March A:eril ¥.ax 

T!1-AQI-1Al (No. l ) 
Limnodrilus hoffmeist!!'.! 28.6 112. 7 65 .9 
Garomarus fasciatus 20.3 19.4 1.7 
Chironomus decorus 21.7 7.1 697.l 
Goniobasis virginica 2360. 6 6210.l 1899.3 

TM-AQI-W (No.2) 
Limnodrilus hoffmeist1~ 184.6 296.J 371.7 
Gammarus fasciatus 396.7 47.0 32.4 
Chironomus decorus 649.1 277.9 1027.4 
Goniobasis virginica 1373.4 4721.4 1813.l 

n!-AQI-llAl (No.3) 
Limnodrilus hoffmeistE!.tl 480.4 887.8 1218.l 
Gammarus fasciatus 264.9 59.l 105.6 
Chironomus decorus 257 .8 245.5 1687.6 
Goniobasis virginica 190.9 1000.9 

TM-AQI-llA2 (~lo. 4.) 
Limnodrilus hoffmeisten 453.7 746.0 1342.4 
Gammarus fasciatus 267.7 16.8 109.2 
Chironomus decorus 229.4 327.0 358.2 
Goniobasis virginica 570.4 2995.5 

TI1-AQI·9Bl (No.5) 
Lil!lnodrilus hoffmeiste~ 998.6 1391.0 888.9 
Gammarus fasciatus 39.S ,0.9 48.2 
Chironomus decorus 126.7 1707.0 
Goniobasis virginica 250.0 4192.l 
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B. Fishes 

The fish community <lf York Haven Pond is sampled by means of trapnet, 

seine, electroshocker, and plankton net. Additionally, samples are 

collected at the twe> intake structures for ichthyoplankton entrainment 

and fish impingement. Fifty-six species of fishes have been recorded 

during studies conducted between 1974 and 1978 (Table 15) 111. 

Trapnetting is conducted for four twenty-four hour periods per month at 

four stations along the west shore of Three ~ile Island. Two of the 

stations are located downstream of the discharge, one at 20m and the 

other at 200m, which could be potentially under the immediate influence 

of the effluent plume. The 20m station is reported to receive strong 

current and turbulence from the discharge ill. A third station is 

located upstream near St. John's Island and a fourth station is located 

l900m downstream of the discharge. During 1977 and 1978, 26 and 

24 species respecthely were collected by trapnet l!I 1i'. Catches were 

dominated by pumpkiriseed, black crappie, white crappie, channel catfish, 

carp, rock bass, and quillback. Catches generally were low in the spring 

and increased to ma~ima during summer and fall. During the months of 

~arch and April 1975-1978, catches have not always shown an overwhelming 

dominance of a species, but generally the most abundant fishes have been 

channel catfish, rock bass, pumpkinseed, quillback, and spottail shiner. 

Catch differences (numbers, species composition) among stations during 

March and April have not been dramatic in most cases. Those instances 
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where obvious difference existed which involved the stations close to the 

discharge are summarized as follows: 

lill -
April 9-11: of 56 total specimens taken at four stations, 

ill§. -

March 15-17: 

31 specimens were taken at the station nearest the 

discharge; 24 of 38 channel catfish were captured at 

the discharge station (20m station). 

of 21 total specimens captured at four stations, none 

were taken at the station nearest the discharge (20m) 

and only l specimen was taken at the 200m station. 

March 29-31: of 21 total fish taken, none were taken at the 20m 

station. 

April 13-15: of 31 total fish taken, 18 were at the 20m station; 

spottai1 shiner and channel catfish were taken only 

at the 20m station. 

illl -
March 9-11: 12 of 21 total specimens were taken at the 20m 

station; rock bass were taken only at the 20m 

station. 
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March 29-31: 5 of 6 total specimens were taken at the 20m station, 

3 were channel catfish and one each of pumpkinseed _ 

and yellow perch. 

Historically, then, ~arch-April catches by trapnet have not shown 

dramatic differences among stations. When differences did occur, catches 

were sometimes much less at the discharge station suggesting a possible 

avoidance by fishes. When catches were greater at the discharge 

stations, channel catfish were often dominant. 

During 1979, trapnetting was not conducted during January and February 

due to ice and high river flow ill 1b!. Sampling was conducted on 

March 20-22 221 and captured 25 fishes of nine species. Walleye, channel 

catfish, rock bass, and white crappie were most abundant. Sampling 

during April (9-11 and 18-20) 231 resulted in the capture of 31 fishes of 

10 species, with shorthead redhorse, channel catfish and walleye most 

numerous. No apparent patterns existed for species abundance or 

composition with respect to the discharge plume stations. Species taken 

at the stations 20m and 200m downstream of the discharge included white 

sucker, marginated mi:tdtorn, rock bass, redbreast sunfish, smallmouth bass, 

walleye, northern ho9 sucker, shorthead redhorse, and spottail shi'ner. 

During the subsequent months, trapnet catches increased to 108 fishes of 

10 species in May 11i' with pumpkinseed, white crappie and rockbass 

dominating. In June .1!I 116 fishes of 15 species were taken with rock 

bass, pumpkinseed, and black crappie most numerous. The most numerous 
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species at the plum1! stations were pumpkinseed and rock bass. Trapnet 

catches during 1979 did not show any aberrant patterns or trends compared 

with previous years' data. Catches were relatively low in f"arch and 

April and increased through May and June. 

Seining is conducted twice per month at ten stations throughout the site 

vicinity. Four stations are located on the west shore of Three Mile 

Island downstream of the discharge at distances of 150m, 1100m, lSOOm, 

and 2000m (near the dam) lil. Total seine catches from all stations have 

ranged fr001 6 ,574 f'ishes of 30 species in 1975 J1/ to 51,297 fishes of 

38 species in 1978 J.i/. Catches have been dominated by spotfin shiner, 

spottail shiner, tessellated darter. white sucker, bluntnose minnow, 

·channel catfish, and quillback. Generally, catches have been relatively 

low during March-May with yearly peaks in June. During the months of 

r.4arch and April, catches have been dominated by spotfin shiner, spottail 

shiner, and bluntnose minnow. On numerous occasions during 1975, 1976, 

and 1977 catches were noticably larger at the station 150m downstream of 

the discharge than at other stations on the west shore of Three ~ile 

Island with spotfin shiner, spottail shiner, and bluntnose minnow 

dominating. 

During 1979, seining was not conducted during January and February due to 

ice and high river flows~/~. Sampling was conducted on March 16 and 

captured 946 fishes of 13 species, with spotfin shiner and biuntnose 

minnow dominating '!:ll. Only 104 of the 946 fishes were taken at the 
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stations on the west shore of Three M11e Island, with most fishes caught 

in the east channel and west channel of the river. Sampling in 

April (10th and 16th) captured 1111 fishes of 11 species, with spotfin 

shiner, spottail shiner, and bluntnose minnow dominating g]/. Only 29 of . . 

the 1111 fishes were! taken at the stations on the west shore of Three 

Mile Island, with most fishes (806) caught fn the east channel. Similar 

patterns of higher abundance in the east and/or west channels also 

occurred on several sampling dates during ~arch and April of 1977 .l.11 and 

April of 19781.§J. On April 10, 1979 only four fishes were taken 

downstream of the discharge, all at the 1100m station. On April 16 

fishes were taken at all of the downstream stations except that at 150Cnt. 

Species taken at the stations lSOm and 1100m downstream of the discharge 

included spotfin shiner, spottail shiner, rosyface shiner, comely shiner, 

tessellated darter, and blacknose ·dace. During the subsequent months, 

seine catches increased to 2199 fishes of 22 species in May, with 

spottail shiner, spotfin shiner, bluntnose minnow, and pumpkinseed most 

numerous~. Of the 2199 fishes collected in May, 346 fishes were taken 

at the station lSOm downstream of the discharge, with spottail shiner, 

spotfin shiner, and bluntnose minnow the most abundant species. In June 

22,834 fishes of _30:- species were captured 441. Juvenile white sucker 

dominated the catches (.45% of total fish cau1Jht}, along with spottail 

shiner, spotfin shiner, tessellated darter and fa11fish at all stations. 

-4844 fishes were taken at the 150m downstream station during June. In 

general, the species composition and patterns of abundance in 1979 were 

similar to those of previous years. During early April 1979, few fishes 
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were taken downstream of the discharge, but by mid-April abundance began 

increasing and continued to do so through June. 

Electrofishing is conducted twice per month at 12 stations throughout the 

site vicinity. Four stations are located on the west shore of Three Mile 

Island. One extends from the discharge to a point SOOm downstream, 

another is sampled between 1500 and 2000m downstream fr001 the discharge, 

and two stations are sampled upstream of the discharge .lil . .. Total 

catches were 7,054 fishes of 26 species in 19771!.I and 7,522 fishes,of 

31 species in 1978 .12/. Overa11, _C?-~ches have _been dom_inated _by 

smal1mouth bass, pumpkinseed, rock bass, redbreast sunfish, quillback, 

carp, and walleye. No consistent trends in overal 1 abundance have been 

evident, but catches have often been highest during spring and fall. 

During the months o"f March and April, catches have been dominated by 

sma11mouth bass, purnpkinseed, quillback, redbreast sunfish, carp, rock 

bass and walleye. No distinct patterns or trends of differing fish 

distributions have been apparent with respect to the discharge effluent. 

During 1979, electr<>fishing was not conducted during January and February 

due to ice and high river flows 111 421. Sampling on ~arch 19 and 20 

captured 140 fishes of 13 species with carp, walleye, rock bass, and 

quillback dominatin9 221. Samplfng in April (10th-11th and 23rd-24th) 

captured 1022 fishes of 24 species, with shorthead redhorse, walleye, 

rock bass, aui11back, smallmouth bass, and pumpkinseed dominating 231 • 

No differing patterns or trends in abundance or distributions were 
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evident for fishes l'lear the discharge, although in the latter April 

sampling more specimens (128) were collected at the discharge station 

than at other stations sampled. Species taken during ~arch and April 

1979 at the station extending from the discharge downstream for SOOm 

included walleye, shorthead redhorse, auillback, smallfTlouth bass, white 

sucker, rock bass, pumpkinseed, redbreast sunfish, carp, and bluegill. 

During the months fo11owing, catches decreased to 726 fishes of 17 species 

in r-'ay 241 and 596 fishes of 22 species in June 44/, with rock bass, 

smallmouth bass, walleye, and ouillback dominating. In general, the 

patterns of species composition, abundance, and distribution in 1979 were 

similar to previous years. 

Ichthyoplanl<ton is s.ampled via plankton net once per week at 14 stations 

throughout York Haven Pond. Four stations are located along the west 

shore of Three Mile Island, two upstream of the discharge, one 200m 

downstream of the discharge, and one 200m upstream of the York Haven 

Dam J2/. During 1976-1978, fish larvae have first appeared in samples in 

mid-to-late-April with peak densities occurring about one month after the 

first larvae were taken, generally late ~ay to mid-June lil. The most 

abundant species have been carp, spottail shiner, spotfin shiner, 

auillback, channel catfish, pumpkinseed/bluegi11, tessellated darter, and 

banded darter. In 1977 and 1978 respectively, 30 and 32 total species 

were recorded from fchthyoplankton samples. Generally, the east and west 

channels yielded the highest densities of larvae. Carp, quillback, and 
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banded darter have been in relatively high abundance along the west shore 

of Three ~ile Island. 

During 1979, ichthyoplankton sampling began in April and was conducted on 

the 10th, 17th and 24th. Sampling was not undertaken durirjg the first 

week of April due to the accident at the nuclear station 231. No larvae 

were collected in 56 samples on April 10. One shield darter larva was 

collected during each of the samplings on April 17 and 24 231. ~oth 

larvae were collect!d in the west channel. During the ronths fol lowing, 

larval catches incr1~ased to a peak in mid-~ay {4,746 larvae taken on 

~ay 15-16) 241, with a secondary peak on June 5-~ ~.· Species taken 

included spottail sliiner, quillback, white sucker, tessellated darter, 

banded darter, shie'ld darter and walleye. Darters dominated during the 

sampling on 1-'ay 1 a11d suckers on ~ay 8 W. In general, patterns of 

icthyoplankton abundance in 1979 (April-June) were similar to previous 

years. Fish larvae were not captured in the center channel near the 

nuclear station dur·!ng April 1979. 

In summary, the overal 1 patterns of the fish community in the vicinity of 

Three Mile Island Nuclear Station during 1979 (March-June) were similar 

to those of previou!; years. Levels of abundance and species composition 

during the roonths immediately following the ~arch 28 nuclear accident 

were not not1cably different fran previous years and generally were on 

the fncrease througt1out the spring roonths, as usual. Fish spawning 

produced peak larva1 abundances in ~ay and June, per the normal pattern. 
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Sampling by severa1 gear types in the immediate plume area documented the 

presence of many spE!Cies, including rough (carp, suckers), forage 

(shiners, darters}, and predator/sprat fishery (walleye, bass, sunfishes) 

species. An absence· of significant im!llediate effects with respect to the 

nuclear accident is in keeping with the facts that the non-radiological 

aspects of station operating conditions during and following the accident 

did not deviate from those of nonnal operation. 
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C. Fish Disease, Parasftes, and ~ortalities 

Fish disease and mo1·tal ity conditions in the Susquehanna River near Three 

Mile Island have be1m recognized and were reviewed with respect to the 

operation of the nuc:lear station §j 451. Mortalities during the spring 

are not unusual and may be related to several causes, natural and man 

made ill. Mortalities of approximately 200 and 300 fishes were observed 

during the springs of 1974 and 1975 respectively §.I, but were not 

attributable to operation of Three ~ile Island Nuclear Station 451. 

During routine farf1eld sampling from 1975-1978, observations of 

diseased, parasitize!d and dead fishes were maintained and reported in the 

annual reports of ec:ological studies. These observations are summarized 

in Table 16 and include: 

(1) Fish leeches - Myzobdella luaubris and Placobdella montifera. 

(2) Parasitic copepods - Lernaea sp. 

(3} Fish louse (branchiuran) - Araulus catostomi 

(4) Blackspot disease - metacercariae of digenetic trematodes, 

unspeci ated. 

{5) Spiny - headed wonn - acanthocephalan sp. 

(6) Myxosporidian protoza - Thelohanellus sp. (as subdennal cysts). 

(7) Nematodes - unspeciated (encysted). 

(8) Abnonnalities. 

(9} Observations of dead fish encountered while sampling. 
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The occurrence of diseased or parasitized fishes usually has been low 

during spring, with increases to peaks during August-September, and 

decreases during October-December .lil lil. Fi shes found dead and 

floating in the watE!r have occurred during the spring, April-June lil lll. 

During the four yea1·s of observations, no patterns of diseases, para

sites, or mortalitiE!S have been noted with respect to the location of 

affected fishes and the nuclear station. 

During farfield sampling in 1979 (~arch-June), parasitized fishes were 

observed and the data are summarized in Table 17. Generally, the 

patterns of parasite occurrence during the spring months of 1979 were 

similar to those of previous years, with blackspot, copepods, and leeches 

most ccmmon. Blacks.pot was the most common parasite noted in the spring 

of 1979 and was most prevalent on spotfin shiner and other shiners and 

minnows, as in previous years. During April and r4ay of 1978, blackspot 

infections were described as "slight to moderate" and were most prevalent 

on spotfin shiner 15!. Copepods of the genus Lernaea are non-specific 

parasites~. as evidenced by their infestation on several different 

species during 1976-1978 (Table 16). lernaea is active only during wan'l 

seasons, with temperatures above 18°C favoring the organism, and the 

optima being 22°.3occ W. Parasitic copepods were less prevalent 1n 

1979 than previous years, which might be related to water temperature, 

since the favorable 18°C was not reached until late May 1979 'lJ./. 
Studies in the North Branch of the Susquehanna River also have revealed 

the presence of fish parasites and seasonal occurrences similar to some 
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noted near Three Mile Island 471 481. During 1973, for example, 

approximately 85% o·f the fishes examined in the North Branch were 

infected with one oir more of 40 species of parasites, including copepods 

(Lernaea), branchiu1·ans {Aroulus), leeches, nematodes, treMatodes, and 
471 acanthocephalans ~. It was noted that most parasites did not produce 

notable pathogenic symptoms in fish 471. 

Dead fishes observed while sampling during the spring of 1979 included 

29 fishes in May and 47 fishes in June, with sma11mouth bass the mast 

numerous (Table 17). No dead fishes were reported in April immediately 

following the nuc1ea.r accident Wand no unusual biological e','.ents or 
fish kills were obSE!rved by biologists while sampling on the river during 

early April 49 / 501. The numbers seen dead in May and June 1979 (total 

of 76) were less than observed during 1977 and 1978, but involved similar 

species (Table 16). These general findings were also confirmed by the 

Pennsylvania Fish Commission Waterway Patrolman who patrols southern 

Dauphin County and the Three Mile Island vicinity §11. The mortalities 

observed during the springs of 1974 and 1975 also included similar 

species - sma11mouth bass, sunfishes, and channel catfish 45
/. Annual 

mortalities of fishes also have been noted in the Conowingo Peservoir of 

the Susquehanna River downstream of Three Mile Island 1if. r1ast dead 

fishes have occurred there during May and June and have included channel 

catfish, carp, gui11back, white catfish, brown bullhead, eel, bluegill, 

pumpkinseed, largemoi:.1th bass, white crappie, and walleye. 
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Parasite and mortal "ity conditions of fishes were observed in the York 

Haven Pond near ThrE!e Mile Island during the period March-June 1979. The 

observed conditions do not appear to be unusual for that period and 

generally fol low trE!nds previously noted for the area. Conditions of 

parasitism and spring mortalities are not unioue to York Haven Pond and 

have been observed i'n other areas of the Susquehanna River upstream and 

downstream of the Three Mile Island site vicinity. It therefore appears 

probable that station operating conditions during and following the 

accident did not coritribute to unusual disease or mortality conditions of 

fishes in the site vicinity. 
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Table 16. Records of diseased, parasitized, and dead fishes observed during 
1975-1978 in the Susquehanna River near Three Mile Island Nuclear Station. 

Year 

1975 lY 

1976 lll 

1977 lll 

Disease or ~ortality 
Condition 

Fish leech 

Copeoods 

Blackspot 

Spiny - headed worm 
Fish louse 

Fish leech 

Copepods 

Blad:spot 

Fi sh leech 

Blackspot 

Cope pods 

Species Involved 
(Nos & months, if recorded) 

Channel catfish, sunfishes, 
tessellated darter; common 
parasite. 

Spottail shiner (23), bluntnose 
minnow (1), bluegi11 (I); August. 

Spottail shiner (1), spotfin 
shiner (1). 

Tessellated darter (l); ~ay. 
Redbreast sunfish (1), 
Common shiner (l}; June. 

Tessellated darters; common 
parasite, August-October, Channel 
catfish (1). 

Comely shiner, spottail shiner, 
spotfin shiner, bluntnose minnow, 
smallmouth bass, qluegill; (few 
specimens each}. 

Creek chub (1). 

Channel catfish (2), rock bass (1), 

redbreast sunfish (1), tessellated 
darter {38)-~ay to September; 
spottail shiner (3)-Sept-Nov.; 
carp(l}. 

Common shiner, spotfin shiner, 
blacknose dace, fallfish, quillback, 
(few specimens each). 

Stoneroller, carp, spottail shiner, 
spotf1n shiner, bluntnose minnow, 
fallfish, white sucker, shorthead 
redhorse, rock bass, redbreast 
sunfish, pumpkinseed, smallmoutn 
bass, black crappie, tessellated 
darter. 
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Table 16 (Continued} 

1978 1il 

Myxc1sporidi an protozoa Comely shiner, bluntnose minnow; 
Canmon 1n July. 

Dead Fish (153) Smallmouth bass (105), shorthead 
redhorse (10), channel catfish (8), 
suckers (10), rock bass (5), 

Fish leech 

Copepods 

Nematode 

Dead fish (190) 

Blacl<spot 

Myxo$poridian 
prt>tozoa 

Spi nil 1 defo nni ty 

Nematode 

blueback herring (6), carp (4), 
fallfish (3), pumpkinseed (1), 
redbreast sunfish (1); April and May. 

White catfish, channel catfish, 
rock bass, redbreast sunfish, 
black crappie, spottail shiner, 
tessellated darter; (few specimens 
each). 

Channel catfish, rock bass, white 
crappie, redbreast sunfish, 
pumpkinseed, black crappie. 

Marginated madtan (1), December. 

Smallmouth bass (148), Channel 
catfish (13), Suckers (17), Carp (3), 
rock bass (3), redbreast sunfish (2), 
bluegill (1), quillback (1), yellow 
bullhead (1), unidentified sunfish 
(l); most occurred in June. 

Spotfin shiner {54), April-~ay; 
bluntnose minnow, Oct-Dec. 

Bluntnose minnow, comely shiner. 

Smallnuuth bass. 

Smallmouth bass. 
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Table 17. Records of di:seased, parasitized, and dead fishes observed during 
1979 (March-June} in the Susquehanna River near Three Mile Island Nuclear Station. 

Month 

MarchW 

Apri1 231 

M 24/ ay-

J 
44/ 55/ une--- -

Disease or Mortality 
Condition 

Nematode 
Fish leech 

Nematode 
Black spot 

Blac~:spot 

Copepods 
Fin rot 

Dead fish (29) 

Blackspot 

Copepods 

Fish leech 

Jaw deformity 

Dead fish (47} 

Species Involved 
(Numbers & gear type) 

Marginated madtom (2)-trapnet. 
Smallmouth bass (1}-trapnet. 

Tessellated darter (4). 
Spotfin shiner (33), mimic shiner 
(2), bluntnose minnow (9), blacknose 
dace (6) - a11 taken by seine. 

Corrmon shiner (1), spotfin shiner 
(69), bluntnose minnow (14) - seine. 

Quillback (1) - seine. 
Qui11back (l}, shorthead 
redhorse (.1) - seine. 

Smallmouth bass (16), channel 
catfish (6), shorthead redhorse (4), 
rock bass (1), carp (1), sunfish 
sp. (1) - only 2 specimens taken 
downstream of discharge. 

Spotfin shiner (.86), golden shiner (1), 
common shiner (1) - seine. 

Redbreast sunfish (1) - trapnet. 
Spotfin shiner (3) - seine. 

Rock bass (1) - trapnet. 
Rock bass (1) - seine. 

Spotfin shiner (1} - seine. 

Smallmouth bass (25), shorthead 
redhorse (8), carp (1), white 
sucker (2), northern hog sucker (3), 
unidentified suckers (2), channel 
catfish (3), rock bass (3). 
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D. Recreational Fisher~ 

The recreational fisheries of the Three ~1le Island site vicinity have 

been studied since 1974 and reported in the Annual .l.l! ..111111 141 1.21 

and Supplemental '11,I 401 .5-]J_ Reports to NRC~ B_etween-year comparisgns are 

summarized in the 1978 Annual Report J1/. Creel surveys have been 

conducted on two wet:!kends days and two weekdays per month in four areas: 

the general reservoir (including the waters of the east, center, and west 

channels from Fall ;md Hill Islands to the north to Bastiore Island and 

the York Haven Dam to the south; Figure 2); the east dam; the York Haven 

Dam; and the York Haven Generating Station (hydroelectric) tail race l21. 

·The total estimates of recreational fishing in the site vicinity during 

1977 and 1978 (January-December) were: 

Total Tota 1 Fish Total Fish Total Hours CPOE 
Anolers cautt kept{%) fished {fish~hr~ 

1977 1.il 7' 791 12, 89 5,341 14, 773 o.a 
1978 ill 14, 089 

(44.2%) 
27,979 9,490 27,992 1.00 

(33.9%) 

The species caught in greatest numbers overall in 1977 and 1978 

respectively were: smallmouth bass {32% and 42%); channel catfish (28% 

and 24%); walleye (10% and 11%); rock bass (10% and 9%); sunfishes (10% 

and 5%); carp (7% and 4%); and suckers (1% and 1%). The bulk of the 
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harvests in the gen1~ral reservoir during 1977 and 1978 respectively were: 

smallmouth bass (44'.~ and 61%); channel catfish (25% and 13%); sunfishes 

(15% and 14%); rock bass (15% and 9%); and others. Sma11mouth bass, rock 

bass and sunfis"1es (predominantly bluegill, pumpkinseed and redbreast) 

have been caught in greater numbers in the reservoir than at either dam 

or the York Haven tailrace. Walleye and channel catfish have been taken 

in greater numbers at the tailrace than at other locations. The 

reservoir has accounted for approximately 36% and 31% of the fishes 

caught in the area during 1977 and 1978 respectively, for 29% and 40% of 

the total anglers, a.nd for 29% and 44% of the total hours fished. A 

summary of the cree·1_ survey data _for the reservoir_ durin_g the period 

1974-1978 is presented in Table 18 ll/. Overall during 1977 l4
/ and 

1978 ll/, smal lmout~1 bass catches were greatest during tAay-June, rock 

bass during ~ay, channel catfish during July, walleye during May, and 

sunfishes during June-July. Good fishing (by boat) apparently also 

occurs near the nuclear station discharge for channel catfish (many 

greater than 20 inches long}, with catches of walleye and muskellunge 

also 531. Fishing occurs there primarily at night and continues 

yearround except for winter months during ice conditions 211. 

During 1979, creel surveys were conducted four times per month in January 

and February at the York Haven Generating Station only, due to ice and 

high river flows i!/ ~ and during mid-~arch through July at all survey 

areas 'l1.I '!:]./ 'J;,il ~I i§.1. Following the Three Mile Island accident, 

surveys were conducted on April 16, 21, 26, and 29 ~/. Creel survey 
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results for r•arch-July 1979 are summarized in Tables 19 and 20. During 

that four month period, 63-82% of the anglers interviewed resided in York 

and Dauphin Countie:s, Pennsylvania, and most reported that they ate some 

of their catches. 

Fishing in the general reservoir following the accident showed sorne 

interesting contrasts. The number of anglersintervjew.ed durin_q April-July were 

within the range of numbers reported during previous years (Tables 18, 19), 

but the hours fished were greater in April than in previous years and in 

the high-normal ran9e during ~~ay-July. The numbers of anglers who fished 

the reservoir compared with the total numbers for all fishing areas 

surveyed were the lciwest on record for April and rAay 1979 and within the 

historical ranges during June and July (Table 24). The relative numbers 

of hours fished on the reservoir were within historical levels for all 

post-accident ITX)nths. The catch-per-effort (fish caught per angler-hour) 

was low-to-low-norn1al during April-June and a record high during July. 

The percentages of fish caught in the reservoir which were kept (actual 

harvest) by the anglers were the lowest on record for each post-accident 

month (Figure 3). During April, no fish were kept, all were returned. 

This is contrasted with the historical proportion harvested (Table 21) 

which has been as high as 85.7% during April. The composition of the 

recreational catches and harvests during ~arch-July 1979 in the reservoir 

was primarily smallm~uth bass, sunfishes, rock bass, and channel catfish 

(Table 22), as per historical trends. The relative contributions of the 

general reservoir to the total catches and harvests at all four locations 
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in the Three Mile Island vicinity dur)ng 1974-1979 are presented in 

Table 23. During previous years (1974-1978) no consistent annual 

patterns or trends existed with respect to the percent contribution of 

the reservoir to the total area catches and harvests during the months of 

April-July (Table 23), although the 5-year mean values for each month 

showed a generally increasing trend from April-July (Figure 4). During 

1979 the percent co1~tributions of the reservoir catches were the lowest 

on record in April and increased to historical levels durinq ~ay-July. 

The percent contribution of the reservoir harvests (fishes actually kept 

by anglers) were th1! lowest on record during the post-accident months of 

April-June 1979 and did not reach historical levels u~~l ~uly (table 23). 

- These data suggest that immediately following the 1979 accident, anglers 

were fishing relatively less and keeping fewer fishes from the reservoir 

than during previous: years. During subsequent months, anglers slowly and 

steadily returned to near nonnal activities in the reservoir. Even three 

months post-accident:, however, the relative harvests from the reservoir 

were still lower tha.n any during the previous five years, and four months 

post-accident the percentages harvested from the reservoir itself were 

the lowest in six years of sampling. 

Fishing in other creel survey areas of the Three Mile Island vicinity 

apparently increased somewhat following the accident (Tables 19 and 20). 

The numbers of anglers and fish caught at each dam and the tailrace were 

higher in April 1979 than during any previous April since 1974. 
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Similarly, the hours fished and catches-per-effort were either record 

highs or high-norma·1 levels for those areas during April 1979. Only at 

the tailrace area wets the percent harvested in April at a record low. 

The number of anglers at the York Haven Dam and the tailrace during May 

also were record hi~Jhs. During June the percents harvested •f4ere record 

lows for all four survey areas. 

The differences between the catches and harvests for the past-accident 

months of 1979 and those of corresponding months for 1974 through 1978 

(as shown in Figures. 3 and 4} were tested for statistical si9nificance by 

analysis of variance! which did not detect any differences attributable to 

year, month, or year-by-month interaction. A high degree of variability 

existed within the rronthly data, however, which could have masked any real 

significant differences. In an attempt to reduce or stabilize the variance, 

the analysis was re-run using square root transfonned data, and again 

statistically significant differences were not detected. The variability 

of the data could be the result of truely variable phenomena of catch and 

harvest or the result of a creel survey program which did not sample 

frequently enough to reduce the data variability of truely less variable 

phenomena. 

Even though statistically significant differences were not detected between 

fishery parameters of 1979 and previous years, it is apparent that the 

recreational fishery was different following the accident than during 

corresponding period:; preceding the accident. Post-accident recreational 

fishing in the Three Mfle Island vicinity apparently was most altered in 

the reservoir, which contains the Island and the nuclear station. Fishing 

was not curtailed, but rather appeared to partially shift emphasts from 
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the reservoir to other areas, especially near the York Haven Dam and in the 

hydrastation tailrace. Whether there was an actual' sh.ift in areas fished 

or merely an avoidance of the reservoir (anglers who normally fish there 

stayed home) .is uncertain, but record increases during April in the numbers 

of anglers, fish caught, hours fished, and catches-per-effort at most of the 

other areas surveyed suggests that a shift occurred immediately following 

the accident. Angl1ers apparently were fishing relatively less in the reser

voir and those who ,jid fish there were returning greater proportions of their 

catches than during any corresponding time period in the previous five years. 

Several factors could have contributed to the observed differences. If the 

sizes of some desir11ble fishes were smaller than nonnal during 1979, then 

harvests might have been lower than nonnal. Size data were not presented 

in the monthly reports, thus between year comparisons are not possible at 

this time. Weather conditions can influence angler activity, but during 

1979 the weather conditions on creel survey days were not severe and do not 

appear to have been substantially different from previous years. High angler 

activity at the dams and tailrace during 1979 suggest that fishing was not 

restricted by weathE!r. The noted differences in fishery catches and 

harvests were not the result of impacts to the fish populations from the 

acddent, but_rather appear to have been due to altered fisherman behavior 

following the accidemt. Such alterations probably were related to the 

fi shennen 1 s knowl ed~1e of the occurrence of the accident and to their aware

ness of the liquid releases of industrial wastes to the river from the various 

station systems, as discussed in previous sections. Since fishing patterns 

changed following the accident, some anglers apparently missed a portion 

of the spring fishing in the reservoir which provides good local fishing for 

species such as smallmouth bass, rock bass, and sunfishes •. With time following 

the accident, the patterns of recreational fishing returned to normal or 

near-normal. 
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TABLE 18 

MONTHLY SUMMAR I ES OF CREEL SURVEY DATA COLLECTED FROM THE 
GENERAL RESERVOIR DURING THE PERIOD 1974-1978. (Ref.No.15). 

~ Apr llaT Jua .;uJ. ""' s., Oct: - D• ?oca1 

.11111 .... 
1971 :II Slll.111! 34 90 234 111 170 147 IO %1 1 161 
1977 50 54 90 49 50 49 14 30• 
1976 11 '"' U4 111 U2 ua n 4 5 !D SllUft 662 
1975 l7 21 70 67 91 ,. 117 7 10 420 
1974 !II Sll1Vft lU 124 143 1U 83 141 14 733 
11all C...-
1971 lD SlllVft 62 107 321 207 247 234 U6 .. W5 
1977 31 Ul 111 107 U6 91 14 647 
1976 lo 17 tao 267 237 423 17' 11 i11 suavrr UCO 
1975 1 21 74 105 U9 113 299 5 1 737 
1974 llO Suav'ft' 179 116 183 1.41 %04 JU 6 lllo4 
11all ~ 
1971 911 scavrr 11 34 107 aa 66 w " 50 51' 
1977 1t 72 61 75 n 30 10 319 
L976 l 1 T1 "' 70 114 41 I :m sanr 445 
197' 24 44 14 62 ,. Ul 1 l 373 
1974 ID SlllVIT 89 75 aa 50 57 160 5 525 
liNr• Fi•-
1971 !II SllUft 64.00 1.58.05 .u.ao 211.u 334.7' 301.20 167.all 63.85 1.00 1Ul.J5 
L977 62.Jl 116.91 lll.25 117.U 132.7' n.7' 16.,0 639.3% 
1976 2%.50 61.25 20• • .so 3n.u W.25 Joi.12 Ul.Jl 1.,0 9.00 llJ Sc&Vft 1257.45 
197' 16.00 '1 . .50 u.n tll.00 1n.oo 160.25 269.7' 1.25 U • .50 SCd.50 
1'74 !D SlllV!Y U7.25 226.,0 307.00 m.25 176 • .SO 345.25 1.75 1442.JO 
C&all/ltfen: ('Ill 
1971 !ICI Stll.Vft 0.'7 0.61 0 • .51 IJ.95 0.74 0.71 0.7' 1.3' o.n 
1977 0.61 1.29 0.6' 0.91 1.l3 1.u 1),85 1.01 . 
1976 0.11 O.ll 0.17 0.72 1.01 1.40 t.JI 2.40 !D SUDft 1.0l 
197' 0.06 O.J4 l.U 0.89 O.Sl o.n 1.11 0.73 O.OI 0.12 
m!I II ~gzm , • • {! ~.iZJ. 216 21M l 11 2 21 Q Al 2.12 

':auL 

599 
35' 
72S 
465 
733 

1.397 
w 

1.321 
766 

111o4 

'37 
341 

"°' 397 
525 

l9'2.J5 
701.65 

1341.40 
an.oo 

1442 • .50 

0.12 
0.91 
O.H 
0.81 
·~1Z2 



Table 19. Creel survey data from the General Reservoir and East Oam areas of the Three Mile Island 
site v1c1n1ty during March-July 1979. 

-- -------~----~ 

General Reservoir 

March Tl:./ April Jl./ May 24/ June 441 ~ 55/ 
No. Anglers ----i 45 106 --U-8 138 

Fish Caught 3 30 105 251 300 

Fish kept{%) 3(100) 0(0) 24(22.9) 48(19.1) 86(28.7) 

Hrs. Fished 1.50 78.20 176.95 ·:nn ·u: ??O An tJ' v • ...,..., L"-:J• ... U 

c/f{fish/hr) 2.00 0.38 0.59 0.68 1.31 

East Dam 

March W April 231 f-'ay 24/ 44/ ~855/ June -
No. Anglers -w ---n 75 --50 0\ 

w 

Fish Caught 22 270 121 166 37 

Fish kept(%) 0(0) 26(9.6) 22(18.2) 14(8.4) 3(8.1) 

Hrs. Fished 43.35 85.40 83.75 89.55 36.90 

c/f{fish/hr) 0.51 3.16 1.44 1.85 1.00 

I I 



Table 20. Creel survey data from the York Haven Oam aml York Haven Generating Station Tail race areas of 
the Three Mile Island site vicinity during March-July 1979. 

York Haven Oam 

f.4arch 'fl.I Aprg 23/ May 24/ June 441 Jul~o55/ 
No. Anglers ---0 54 --S-7 

Fish Caught 0 231 481 329 75 

Fish kept(%) - 10(4.3) 42(8. 7) 43(13.1) 16(21.3) 

Hrs. Fished 0 37.40 111. 75 131.80 31. 75 

c/f(fish/hr) - 6.18 4.30 2.50 2.36 

York Haven Generating Station 

March '!Ji ~ 23/ Ma~ 24/ June 44/ Juao55/ 
0\ 
~ 

No. Anglers ~ 1 9 25 -rf 7 

Fish Caught 39 258 335 259 191 r 

Fi sh kept(%) 15(38.5) 66(25.6) 124(37.0) 72(27 .8) 106(55.5) 

Hrs. Fished 62.10 240.00 401.65 415.45 246.30 

c/f(fish/hr) 0.63 1.08 0.83 0.62 0.78 .. 

I I 
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Table 21. Percentage of the fishes caught that were kept (harvested) by anglers fishing in the Three Mile 
Island vicinity during the March-July period between 1974-1978. Data compiled from that summarized in 
Reference No. 15. GR .. general reservoir; ED-east dam; YHD .. York Haven Oam; YHGS .. York Haven Generating Station 
Tailrace. 

1974 March April ~9~1 June ~8~1 G1f -- b4.7" - -
ED - - 21.4 28.6 54.1 

YHO - - 48.6 26.7 46.6 
YHGS - - 34.4 75.7 48.0 

19i5 
~ 0 85.7 59.5 AO.O 44.6 

ED - 57.1 38.4 43.9 15.0 
YHO - 0 29.4 26.2 59.2 

YHGS 50.0 66.7 52.0 57.4 76.0 

1976 
~ 75.0 5.9 42.8 35.2 29.5 

CJ'\ 

EO 100. 3.0 21.4 21.9 - 01 

YHD 0 0 30.3 35.2 0 
YHGS 90.0 56.2 45.5 35.0 31.2 

1977 
GR - 76.3 47.7 51.7 70.1 

ED 0 11.9 1.4 62.5 42.9 
YHO - - 6.1 75.8 34.6 

YHGS 50.0 55.6 47.1 48.0 52.8 

1978 
~ - 29.0 31.8 32.6 42.5 

ED - 3.8 . 6. 9 22.4 30.0 
YHD - 0 9.5 33.1 35.2 

YHGS 0 49.2 29.6 64.5 53.2 

I I 



Table 22. Composition of the recreational fishery catch and harvest in the General Reservoir of the Three 
Mile Island site during March-July 1979. 

March 221 April 231 Ma~ 24/ June lli July 55/ 
Species Caught Kept Ca¥ght 1<0pt Caught Kept Caught Kept Caught Kept 
Carp - - 2 1 
Wh He catf 1 sh - - - - - - 1 1 
Brown bullhead 1 1 
Channel catfish 2 2 1 0 12 9 37 5 32 19 -Catfish spp. - - - - - - 2 1 
Rock bass - - 1 .0 9 4 22 IO 47 17 
Bluegil 1 - - - - = 1 {\ 1 1 - J.. u .t 1 

Pumpk1nseed - - - - 7 5 1 1 
Redbreast sunfish - - - - A 2 - - 5 3 
Sunfish spp. - - 9 0 28 3 22 6 11 0 
Smallioouth bass - - 18 0 39 0 160 23 202 45 
Black crappie - - - - - - 1 0 
Crappie spp. - - - - - - 3 0 
Yellow perch - - - - - - 1 1 
Fal lfish - - - - - - - - 1 1 0\ 

Walleye 1 0 
0\ - - - - - - - -

Total 3 3 30 0 105 24 251 48 300 86 

• 1. 



Table 23. Relat1ve contribution (% b) number) of the General Reservofr to the total recreational fishery 
catch and total harvest (numbers kept fran all areas surveyed in the Three M1le Island vicinity during 
the months of April-July 1974-1979. Data canputed fr~n the referenced cited. 

% of Total Caught % of Total Harvest 

. April May June .!!ili April May June Mt. 
197~ - 26.3 24.3 38.4 - 34.8 31.1 38. l 

197~ 30. l 14.3 25.6 35.9 32.4 18.3 36.4 27.0 

197&!Y 7.7 34.4 31.1 57.0 2.3 38.3 33.5 56.9 

1977ll/ 15.2 42.2 40.1 37 .a 24.0 58.1 38.9 50.3 

197s!il 37.3 8.5 38.9 23.8 36.7 19.7 31.8 22.7 

1979 3.8-23/ 10.1£1/ 25.olli 49.~ o.fld! 11.~ 27. 144/ 40.~ 
0\ ....., 

J 1. 



Table 24. Use of the general reservo1r by recreational fishennen expressed as a percentage of the total 
number of anglers and hours flshed for all areas surveyed in the Three Mile Island vicinity during the 
months of April-July 1974-1979. Oata computed from the references cited. 

% of Total Anglers % of Tota 1 Hours Fi shed 

April May June July April May June ~ 

197tJ1J - 24.4 34.6 38.3 - 21.2 36.7 41.8 

197~ 21.5 23.7 20.9 31.5 28.4 14.2 20.1 31.4 

197£Ni 19. 7 33.5 46.8 55.2 19. l 35.5 45.3 59.4 

1977lli 25.1 26.2 41.9 36.6 12.3 31.4 39.9 44.3 

197sl?! 19.0 27.4 44.2 32.6 23.2 25.0 52.3 33.6 

1979 16. 2
23

' 23.ofi/ 35. 7lli 39.9
55

' 17. 1231 22.9241 36.s44/ 42. 155/ 
0\ 
CX> 

I I 
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Recreational fishery harVest (% by number of the total fishes caught that were 
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E. Summary 

1. The non-radiological aspects of station operations during and following 

the accident which potentially could have affected the aquatic biota of 

the Susquehanna River are related to thennal and chemical discharges. 

a) Thennal discharge and chemical discharge limitations established by 

the Commonwealth of Pennsylvania 401 Certification and NPDES Pennit 

were not violated during the period of interest. The discharges 

which did occur (thenna1, chemical, flow volumes) were all within 

the ranges of · .. a1ues previously analyzed in the FES and at the 

environmental iiearing and found to be acceptable. River flows 

during the period were at seasonally high normal levels such that 

station discharges received considerable dilution. 

b} Based upon sevm·al years of studies conducted prior to the accident, 

the spatial extent of the thennal discharge plume was described. 

The measurable plume has been variable in extent and has been 

confined to very near the shoreline. Its maximum measurable extent 

has been to distances less than 20m offshore and lOOOm downstream 

along the west shore Three ~ile Island from the discharge downstream 

to a point about halfway between the discharge and the junction of 

the York Haven Dam with the Island. It is assumed that this area 

would constitute that portion of the river under the immediate 

influence of station discharges. 
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2. Biological data were being collected in the Susquehanna River upstream, 

downstream and near the nuclear station during the period of i_nterest 

under the NRC ETS program. Summarized data ma de a va i1ab1 e to -~R-~ _by . 

the licensee were anlayzed and compared with historical data from the 

site vicinity for the period 1974-1978. 

a) Since thennal and chemical dishcarges were not different from those 

of nonnal operation and did not violate effluent limitations, signi

ficant impacts to aquatic biota would not be expected. An exami

nation of the biotic conditions was made which confinned the absence 

of any detecta,J le effects to be nth i c invertebrates and fishes. 

No unusual conditions of fish diseases or mortalities were noted in 

the river fol fowing the accident. 

b) Post-accident recreational fishing in the site vicinity did show 

departures fran historical trends. Fishing appeared to partially 

shift emphasis fonn the reservoir in the immediate site vicinity to 

other areas, e~;peci ally downstream near the York Haven Dam and the 

hydroelectric station. Anglers apparently fished less in the 

reservoir and those who did fish there returned more of their 

catches than in previous years. With time following the accident, 

the patterns of' recreational fishing returned to nonnal or 

near-nonnal. 
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IV. Generic Aspects 

A. Station Operation and Non-Radiological Effluents 

Station operating c~nditions during and immediately following the 

accident resulted i11 releases of several hundred thousand-to-several 

million gallons of treated industrial waste effluent, in addition to 

cooling tower b1owd1)wn. In a11 cases where measurements were made, 

effluent limitations established by the NPDES permitting authority 

(Canmonwealth of Pennsylvania) were not exceeded. Maintenance of the 

required quality of liquid effluents, therefore, appears not to have been 

impared as a result of the accident. 

Knowledge by the non-nuclear engineering public that the reactor core was 

experiencing high tE!lllperatures and overheating difficulties during the 

accident, might havE! led one to wonder what magnitude of heat load was 

transferred to the Susquehanna River, and then, what impact it might have 

had on river biota and fisheries. Reactor design and operating condi

tions, however, resulted in a reactor trip and shutdown early during the 

course of accident events, so that the heat produced following shutdown 

was only a small portion of that produced during full power operation. 

In the case of the Three ~ile Island accident. the removal of decay heat 

following shutdown also was less than normal due to a loss of immediate 

core cooling ability. The river discharge aT of up to 6.7°C during 
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normal reactor caoldown, therefore, was not realized, and thermal 

effluents during the accident were low. 

Both chemical and thermal effluents to the Susquehanna River were 

maintained within estab1shed limitations and within the bounds of those 

analyzed during NEP.~ reviews prior to Unit 2 operation. That having been 

the case, as now kn1:>wn, it would be reasonable to expect that effects to 

the aquatic biota O"f the river also would have been within the bounds of 

acceptability as concluded in the pre-operational NEPA reviews. Examina

tion of the biologic:al data collected during routine non-radiological ETS 

studies in the site vicinity for a three montb perfod following the 

accident (April through June 1979) confirmed the absence of any signifi

cant ecological effocts. Spring conditions of increasing abundance of 

aquatic organisms and the onset of fish spawning during the historical 

Apri 1-June period WE!re rea 1 i zed during 1979. Normal aquatic bi o 1ogi ca 1 

cycles apparently WE!re undisturbed by non-radiological accident 

conditions. 

The accident occurred during the early phases of the spring aquatic 

biological season - a time of transition from winter's low faunal 

abundance and productivity to spring's rapidly increasing faunal 

abundance and productivity. In a way, then, the timing of the accident 

was fortuitous for assessment purposes, in that if potentally harmful 

effluents had been released (and continued for some period of time), 

deviations from the normal spring productivity (in terms of species, 



75 

magnitude, or timing etc.) might have been recognizable and as causally 

related to accident conditions. This is contrasted with mid-summer or 

late fall conditions of decreasing abundance (or availability) of 

portions of the aquatic canmunity. Had the accident occurred at those 

times, one could be faced with deciding whether downward biological 

trends were in some way related to accident events, or within the normal 

biological cycle only. Had the accident occurred during the winter 

roonths when aquatic productivity and faunal abundance are normally low, 

impacts could have i)een minimal, but not easily measured or detected. 

Additionally, aquat'fc biological samp1ing during roonths of extreme winter 

weather (cold, wind, fee, etc.) might have been suspended making an 

impact assesslll!nt d"ifficu1t due to the lack of data. 

The actual timing of the accident and the ready availability of site 

specific data (effluent quality and biological), however, permitted an 

evaluation which indicated that aquatic biological problems did not 

occur. It therefore! seems reasonable to conclude that if the required 

limitations for non-·radiological effluents are met during an accident, 

then the effects to the aquatic canmunities from those effluents should 

be minimal. 

B. Data Availability a~d Data Needs 

The availability of site specific data from ongoing studies prior to and 

following the accident and the existence of several successive years of 
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similar data (1974 through 1978) permitted a reali.stic assessment of 

observed effects rather than necessitating the conduct of a worst case 

analysis of potential effects. This was indeed fortunate since the 

accident was the first and only one of its kind. Had the accident 

occurred several ye<lrs into the operational life of the station, it is 

possible that detai'led site specific studies would not have occ~rred for 

several years, making a precise assessment of effects more difficult. 

Effluent quality can be measured throughout the life of a station under 

the NPDES program, however, and the knowledge that water ouality can be 

control led during ac:cidents and that aquatic biota wil 1 be affected 

minimally (at worst) can be used in assessing effects realistically. 

The ecological studies being undertaken by the 1icensee in the 

Susquehanna River hctve been greatly expanded in scope and complexity 

since their incepticin with the onset of Unit 1 operation in 1974. The 

data that were available for use in_ assessing effects of the accident 

were of a type and quality that were both useful and obtainable soon 

after col 1ection. riata which proved to be of most practical use were 

those which: 

l) defined the extent and relative locations of the effluent plume; 

2) defined the fish species at sampling stations within the known area 

influenced by the plume; the use of several sampling gear types 

selective for various components of the fish canmunity permitted the 
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f dentificatior1 of species potentially under the influence of the 

p1ume (and thus station discharges) fr001 the rough, forage, and 

predator/sport segments of the community; 

3) defined seasonal trends in species composition and abundance; 

4) defined the types of disease and parasite conditions and the 

occurrence of fish ki11s and mortalities in the site vicinity; 

5) defined the recreational fishery catches and harvests in absolute 

tenns; f'r001 thi:Jse, relative catches and harvests could be calculated 

for comparison between creel survey sites and among years; the 

ability of the creel survey program to reflect changes in fishing 

patterns durinq the post-accident period was most useful and pennits 

analyses beyond those of ecological concern only, as discussed 

later; 

6) defined water quality conditions in the river in and near the 

d1scharge and both upstream and downstream. 

The monthly compilation and summarization of the ecological data by 

Licensee's consultant on a routine basis made the 1979 data rapidly 

available and in usable form. Similarly, those data on in-plant effluent 

thennal and chemical characteristics contained in the Discharge ~onthly 

Reports submitted by the Licensee to the Pennsylvania Department of 
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Environmental Resources were both readily available and invaluable for 

assessment purposes. The provisional data on 1979 river flow in the form 

of computer printout supplied by the USGS at NRC request were also 

rapidly available and in usable form. 

As stated, the rapid availability of usable data permitted a realistic 

assessment of observed effects. This probably represents a "best case" 

condition, however, since such a set of circumstances might not always 

occur. It is conceivable that future nuclear plants could be permitted 

to operate without having performed any ecological studies during years 

of actual reactor O\Jeration, if their potential impacts are found to be 

minimal and accepta1:>le during pre-operational NEPA reviews. Were that 

to be the case at a plant exper1encing (or which just experienced) an 

accident, perhaps only pre-operative data and predictive assessment 

conclusionary infonnation (EIS, predictive models, etc.} might be 

available, with the exception of any in-plant NPDES effluent monitoring 
. 

data that might be 1 .. equired. Without actual operational biological and 

related data which def1ne historical trends in the biotic system with 

respect to station operational characteri"stics (and vice versa), realistic 

assessments of accidents (or other non-accident unusual events of 

potential ecological significance} might not be possible. Operational 
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monitoring of aquatic biota, therefore, might have more far reaching 

application than merely defining the impacts of a nuclear plant under 

normal operating co1nditions only. It might serve to define, for example, 

such data needs as discussed in items l} through 6) above. Monitoring 

of aquatic biota for a given period of time prior to and during the first 

years of plant oper.:i.tion, therefore, could be used to satisfy the needs 

of the NPOES permit·ting authority, as well as provide data useful for 

assessment of unusw11 events, should they occur some years 1 ater. 

It is recognized that even if detailed studies are conducted during the 

first few years of station operation, their usefulness would be reduced 

with time, especia1·1y for an accident or event which occurred well into 

the life of a reactC>r (i.e., 20-30 years}. Periodic monitoring of 

selected biotic parc:uneters could provide useful information updates 

throughout the life o.f a nuclear plant. Whether this is practical or 

desirable, however, is not a subject for debate here. If for the sake of 

discussion, it is as;sumed that an event occurs many years after the 

termination of operational studies, and no periodic update monitoring has 
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occurred, what type of infonnation might be expected to be readily 

available for assessment purposes? Site specific data probably would be 

available on some p,o'fnt source effluents under the NPDES monitoring 

program. Although current site specific data on fish species occurrence 

and distributon might not be available, historical fish impingement data 

(if available} could be compared with fishes impinged following an 

incident. Impingemi!nt sampling does not reauire expensive eouipment or 

time consuming effo1"ts to obtain data, as compared with making ready with 

boats, nets, and pe~sonnel. As long as a nuclear plant is withdrawing 

condenser cooling W<1ter through traveling screens, the potential for 

collecting data on 'fish species composition and seasonality is there. 

During operatio~al monitoring programs conducted in the first years of 

station life, therefore, an objective could be to define quantitatively 

the usefulness and site-specific 1 il!'litations of using impingement as a 

readily available source of data to be used on short notice. If 

impingement is determined to be useful, periodic monitoring might 

concentrate more on impingement than farfield netting studies. The 

usefulness of impin9ement as a samplin~ tool has been investigated, with 

promising results, when it is standardized a9ainst conventional sampling 

gear types and when used for specific purposes under which its 

limitations are knm•m.W 

Studies at Three ~ile Island during 1978 showed that significant 

differences.existed between fish species ranks in impingement samples 

compared with seine samples collected on the west shore of the Island. 
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Species composition also was more closely related for impingement samples 

at each intake than between impingement and seine saMples. 151 During 

1979, impingement samples were not collected at Three ~ile Islanc:i during 

April due to the nuclear accident.ill Data for Marc~ and May, 241 

however, do show that the farfie1d sampling techniaues (seine, trapnet, 

electrofisher) captured many more individuals and species than did 

impingement. The Units 1 and 2 intakes are shoreline structures located 

several hundred r.iete!rS upstream of the main station discharge. As such, 

fish species impinge!d could be as summed to be some of those •11hich 

probably would be fciund in the downstream shorezone area under the 

influence of the effluent plume. During ~arch of 1979, impinged fish 

species included spc1ttai1 shiner, spotfin shiner, tessellated darter, 

banded darter, chanri1el catfish, rock bass. smallmouth bass. walleye; 

marginated madtom, shield darter, and pumpkinseed. Similar soecies were 

i~pinged during ~ay 1979 and were also taken at sa~pling stations 

downstream of the discharge during the period of the nuclear accident. 

If far-field netting studies had not been required, precise infonnation 

on fishes near the station discharge would not have been known. 

Examination of impingement catch data prior to the accident (if such 

sampling were ongoing, which it was) and/or following the accident could 

have provided general infonnation on the species present along the west 

shore of Three ~ile Island and thus potentially in the area of station 

discharges. Actions then could have been directed toward collecting and 

studying identified fishes, including recreational fishery species 

(channel catfish, basses. sunfish, walleye) and forage species (shiners, 

darters). 
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A knowledge of the location and extent of the effluent plume and fish 

species likely to be near or potentially under its influence would be a 

reasonable starting point for investigation during or following a 

potentially significant environmental event. This would also dictate 

where stressed or dead fishes might be found during a visual inspection. 

Such specimens (if found) could be used for both impact assessment and 

post morter.i patholo9y work for establishing presence or absence of a 

causal link relatio~'lship between plant operation and mortality. A 

knowledge of pre-ini:ident or normal levels of pathology and mortality (if 

known) would also b1! useful for comparative purposes. These could be 

other objectives of monitoring progr·ams conducted during the early years 

of station life. In the absence of site specific creel survey data, 

current infonnation on the recreational fisheries can often be obtained 

from state fish and game agencies and their biologists and wardens. 

C. Application of ~'on-Radioloaical FindiMs for Radioloa1ca1 Assessments 

The examination and findings of the non-radiological conseauences of the 

accident might be applicable for some aspects of the radiological 

assessment of the accident at Three Mile Island, and for radiological 

assessment in general. 

The thennal plume Mapping results provided insight into the 1ocation and 

extent of the thenital plume in the SusQuehanna·River. This information 

cou1d be used in deciding upon sampling locations for river water and 
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sedii":~ent radiological content and for obtaining fishes for radiological 

analysis which might have been in the immediate plume area and ~ubject to 

relatively high doses prior to substantial effluent dilution with river 

flows. The present non-radiological study was able to determine that 

several species of forage and ~reda"'.:or/s;:iort fishes ;·1ere in the plume 

area followin~ the 3ccident. 

This study also examined the background infor~ation on fish disease and 

Mortality condition:; ~Y type and species, as knm·m for the site area. 

Such historical data could be used for comparison and follcw-up after an 

accident or radiological release event for short-term (mortalities) and 

long-term (disease) effect studies, as potentially causally related to 

releases. 

An examination of the recreational fishery in the Three t·lile Island area 

following the accide!nt compared \'lith historical data sb0\'1ed that fishing 

patterns in the immediate site vicinity (reservoir) were alter~d. During 

the month of April immediately following the accident, anglers fishing in 

the reservoir were noted as having kept none of their catches. This 

suggests that the liquid radiological pathway leading to man via finfish 

consumption was absent, or at worst, very small in the immediate receiv

ing waters (the reservoir) of station effluents. If, however, fishing 

emphasis following the accident did shift from the reservoir to downstream 

areas such as the York Haven Dam or the hydrostation tailrace, then the 

liquid pathway to man could have been present through finfish consumed from 
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those areas. A form of voluntary pathway interdiction might have been 

exercised by the anglers fishing the reservoir, however. The Liouid 

Pathway Generic Study 541 discusses interdiction following nuclear 

accidents, one fonn of which is controlling radiological exposure to the 

public by controlling the link in the food chain to man. One method for 

accomplishing that is prohibition or some fonn of control of finfishing 

and fish caught in the area, such as has been done following chemical and 

biological contamin.ation of fishing areas. If finfish control measures 

are to be initiated for a land-based riverine site followin~ a large

scale nuclear accid1~nt, the Liauid Pathway Generic Study s~-ggest~d 

that initiation occ1Jr soon after (within days) and continue for a limited 

duration time period (weeks). It appears that those control criteria 

might have been met on a voluntary basis for reservoir fishing for about 

a month fol lowing the tAarch 28 accident. On the first survey period in 

May 1979 (Sunday ~ay_6), 54 anglers interviewed caught 66 fish and kept 6 

(9.1% harvested) fr<Jll the reservoir. A factor which probably aided in 

reduced fishing and catch retention in April was that the legal harvest 

season for some desi'rable species had not yet opened - t<'ay for walleye, 

northern pike, and niuskellunge; and June for sma11mouth bass. 53/ 

This study has examined the data needs and potential sources of aouatic 

biological data which could be obtained ouickly for first-round quali

tative uses, when mc1re detailed studies might not be ongoing. Some of 

the data sources applicable for radiological uses could be: fish 

impingement collections on the traveling screens; visual inspections for 
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fish ki11s; recreational (and commercial) fisheries information obtained 

from know1edgable state resource agencies; data on plume location, 

species present there, and fish diseases and mortalities from oroperly 

planned preoperative and operative studies c~nducted previously. Such 

first-round sampling measures (along with others as appropriate) could be 

initiated as part of an emergency data gathering program, prior to any 

full scale monitoring which might occur following a nuclear accident. 

The incorporation of non-radiological studies and findings into 

radiological assessments (as appropriate) can aid in the conduct of a 

meaningful and realfstic overall assessment of the conseauences of 

nuclear accidents. 



86 

V. ACKNOWLEOG~ENTS 

We acknowledge and appreciate the review and comments on this manuscript by 

the following NRC staff: Charles w. Billups, Thomas D. Cain, George E. Lear, 

John C. Lehr (Environmental Specialists Branch}; f"yron H. Fliege1 (Hydro1ogy

Meteorology Branch); and Walter J. Pasciak (Padiological Assessment Branch). 

The statistical and computer services of Dan Lurie, t'athematical Statistician 

(Applied Statistics Branch), are appreciated. 

During the course of this study, data and information were obtained from 

several age·ncies and organizations whose efforts are very T!'UCh appreciated. 

Included are: Pennsylvania Department of Environmental Resources; 

Pennsylvania Fish Commis!;ion; U.S. Geological Survey; U.S. Environmental 

Protection Agency; U.S. Nuclear Regulatory Canmission, Office of Inspection 

and Enforcement; Ichthyo1'ogical Associates, Inc.; and t'etropolitan Edison 

Company. 



87 

VI. REFERENCES 

l. Teledyne Isotopes. 1979. ~etropolftan Edison Co~pany Radiological 

Environmental 1-'onitoring Report. 1978 Annual Report for Three Mile 

Island Nuclear Station. Westwood, New Jersey. 91 p. 

2. U.S. Nuclear Regulatory Commission. May 1979. Staff Report on the 

Generic Assessment of Feedwater Transients in Pressurized Water 

Reactors Designed by the Babcock & Wilcox Company. NUREG-0560. 

Office of Nuclear Reactor Regulation, LJSNRC, Washington, D.C. 

3. U.S. Nuclear Regulatory Commission. 1~79. Title list Publicly Available 

Documents Thre•e Mile Island Unit 2, Docket 50-320, Cumulated to 

May 21, ·1979. NUR.EG-0568. Office of Administration, USNPC, 

Washington, o.:. 153 p. 

4. U.S. Nuclear Regulatory Commission. ~ay 1979. Evaluation of long-Term 

Post-Accident Core Cooling of Three Mile Island Unit 2. NUREG-0557. 

Office of Nucl1:!ar Reactor Regulation, USNRC, Washington, D.C. 

5. Battist, L., F. Congel, J. Buchanan, H. Peterson, c. Nelson,~. Nelson, 

and ~. Rosenstein. May 1979. Population Dose and ~ealth Impact of 

The Accident at the Three Mile Island Nuclear Station. Preliminary 

Estimates for the Period fAarch 28, 1979 through April 7, 1979. 

NUREG-0558. U·.S. Nuclear Regulatory Commission, Uashington, D.C. 

77 p. plus appendices. 



88 

6. U.S. Nuclear Pegulatory Commission. Decembe~ 1976. Final Supplement to 

the Final Environmental Statement related to operation of Three rH1e 

Island Nuclear Station, Unit 2. Docket No. 50-320. Office of 

Nuclear Reactor Regulation, USNRC, Washington, D.C. 

7. Mudge, J. E. 1977. Prepared Testimony before the USNRC Atomic Safety 

and L i'censin9 Board, In the t.tatter of t.tetropolitan Edison Company, 

et. al. for Three ~ile Island Nuclear Station, Unit 2. 16 p. 

following transcript page 980. May 2 1977, Harrisburg, 

Pennsylvania. 

8. Hickey, C.R., Jr. 1977. NRC Staff Testimony Related to the .Adequacy of 

the Applicant's Aquatic Biological Survey. Before the USNRC Atomic 

Safety and Licensing Board, In the ~'atter of tAetropolitan Edison 

Company, et. al. for Three Mile Island Nuclear Station, Unit 2. 

22 p. fo1lowin9 transcript page 988. fv'ay 2, 1977, Harrisburg, 

Pennsylvania. 

9. Hickey, c. R., Jr. 1977. NRC Staff Response to Licensing Board's 

Question Relat·ing to Aquatic Impacts. Before the USNRC Atomic 

Safety and Lic1:msing Board, In the t'atter of l'-'etropolitan Edison 

Company, et. al. for Three Mile Island Nuclear Station, Unit 2. 

50 p. followin9 transcript page 988. ~ay 2. 1977, t-farrisburg. 

Pennsylvania. 



89 

10. U.S. Atomic Energy Commission. December 1972. Final Environmental 

Statement related to operation of Three ~ile Island Nuclear Station 

Units 1 and 2. Docket Nos. 50-289 and 50-320. Directorate of 

Licensing, USAEC, Washington, D.C. 

11. Potter, W. A. and Associates. February 1975. An Ecological study of 

the Susquehanna River in the Vicinity of the Three Mile Island 

Nuclear Statfon. Annual Report for 1974. Ichthyological 

Associates, Inc. Etters, Pennsylvania. 468 p. 

12. Potter, W. A. and Associates. February 1976. An Ecological Study of the 

Susquehanna River in the Vicinity of the Three Mile Island Nuclear 

Station. Annual Report for 1975. Ichthyological Associates, Inc. 

Etters, Pennsylvania. 395 p. 

13. Nardacci, G. A. ano. Associates. February 1977. An Ecological Study of 

the Susquehanna River in the Vicinity of the Three Mile Island 

Nuclear Statfon. Annual Report for 1976. Ichthyological 

Associates, Inc. Etters, Pennsylvania. 231 p. 

14. Nardacci, G. A. and Associates. April 1978. An Ecological Study of the 

Susquehanna River in the Vicinity of the Three ~11e Island Nuclear 

Station. Annual Report for 1977. Ichthyological Associates, Inc. 

Etters, Pennsylvania. 685 p. 



90 

15. Nardacci, G. A. and Associates. July 1979. An Ecological Study of the 

Susquehanna River near the Three ~ile Island Nuclear Station. 

Annual Peport for 1978. Ichthyo1ogica1 Associates, Inc. Etters, 

Pennsylvania. 721 p. 

16. Letter dated April 27, 1979 • ..E!:£!!!.: G. J. Troffer, ~anager-Generation 

Quality Assurance, ,..etropolitan Edison Co., Reading, Pennsylvania; 

To: R •. Shertzer, Pennsylvania Department of Environmental 

Resources, Harrisburg. 1 p., plus 12 page Discharge Monitoring 

Report for March 1979 at Three Mile Island ~'uclear Station. 

17. Letter dated May 25, 1979. From: G. J. Troffer, ~~anager-Generation 

Quality Assurail'lce, Metropolitan Edison Co., Reading, Pennsylvania; 

IQ.: R. Shertz1~r, Pennsylvania Department of Environmental 

Resources, Harrisburg. 1 p., plus 11 page Discharge ~onitoring 

Report for April 1979 at Three r.4i1e Island Nuclear Station. 

18. Letter dated April 6. 1979. ..E!:£!!!.: G. J. Troffer, f.1anager·t:eneration 

0ua1ity Assurance, r-tetropolitan Edison Co., Reading, Pennsylvania; 

.IQ.: F. ~arrocc:o, Regional Water Cluality 14anager, Pennsylvania 

Department of Environmental Resources, Harrisburg. 2 p. 

19. Hickey, C. R., Jr. December 1977. Affidavit of Clarence R. Hickey, Jr. 

on NRC staff's Assessment of Revised 401 Certification. Submitted 

to the USNPC Atomic Safety and Licensing Board, In the f"atter of 



91 

Metropolitan Edison Company Three ~1le Island Nuclear Station, 

Unit 2. 10 p. 

20. U.S. Nuclear Regulatory Commission. October 1975. Reactor Safety Study. 

An Assessment of Accident Risks in U.S. Commercial Nuclear Power 

Plants. Main Report and Executive Summary. WASH-1400 

(NUREG-75/014). Washington, D.C. 198 p. 

21. Shipman, D. R. 1979. Water and Wastewater Reports of Data collected at 

Three Mile Island Nuclear Station during April 1979. Pennsylvania 

Department of Environmental Resources, Harrisburg. 4 p. 

22. Nardacci, G. A. and Associates. Undated. 

Study ~onthly Report for March 1979. 

Inc. Etters, Pennsylvania. 21 p. 

Three Mile Island Aquatic 

Ichthyological Associates, 

23. Nardacci, G. A. anci! Associates. Undated. Three ~ile Island Aquatic 

Study. ~onthly Report for April 1979. Ichthyological Associates, 

Inc. Etters, Pennsylvania. 22 p. 

24. Nardacci, G. A. anc! Associates, Undated. Three Mile Island Aquatic 

Study. Monthly Report for ~ay 1979. Ichthyological Associates, 

Inc. Etters, Pennsylvania. 35 p. 



92 

25. U.S. Nuclear Regulatory Commission. July 1?79. n.1I-2 lessons learned 

Task Force Status Report and Short-term Recommendations. 

NUREG-0578. Office of Nuclear Reactor Regulation, USNRC, 

Washington, D.C. 90 p. 

26. U.S. Nuclear Pegulatory Commission Office of Inspection and Enforcement. 

Preliminary Notifications of Event or Unusual Occurrence Bulletins. 

(a) PN0-79-678. ~arch 30, 1979. l1 p. 

(b) PN0-79-67!. April 3, 1979. 3 p. 

( c) PNO- 79-6 7M. April 7, 1979. 3 p. 

{d) PN0-79-67:~. April 8, 1979. 4 o. 

27. Telephone conversation between c. R. Hickey, USNPC, ONRR and Pobert 

Bores, USNRC, OIE, Region I, King of Prussia, Pennsylvania. 

June 19, 1979. 

28. Telephone conversatfon between C. R. Hickey, USNRC. ONRR, and Robert 

Bores, USNPC, CHE, Region I, King of Prussia, Pennsylvania. 

Ju1y 25, 1979 .. 

29. letter dated r4arch :~3, 1979. From: G. J. Troffer, t-'anager-Generation 

Quality Assurarice, f."etropolitan Edison Co., Reading, Pennsylvania; 

.IQ.: F. Marrocc:o, Pennsylvania Department of Enviromnental 

Resources, Harr·isburg. Noncompliance Notification No. 79-02. 2 p. 



93 

30. Telephone conservatfon between c. R. Hickey, USNRC, ONRR, and D. R. 

Shipman, Environmental Protection Specialist, Water Ouality 

Management Pro9ram, Pennsylvania Department of Environmental 

Resources, Harrisburg. June 19, 1979. 

31. Samworth, R. B. 19n. NRC Staff Response to Licensing Board's Question 

Relating to Water Use and Chemical Discharge. Before the USNRC 

Atomic Safety and licensing Board, In the 111atter of Metropolitan 

Edison Company,, et. al. for Three Mile Island Nuclear Station, 

Unit 2. 17 p. following transcript page 988. ~ay 2, 1977. 

Harrisburg, Pennsylvania. 

32. ~etropolitan Edison Company. April 1979. Three Mile Island Nuclear 

Station 1978 Annual Environmental Operating Report. Reading, 

Pennsylvania. 15 p. plus attachments. 

33. Gilbert Associates. January 1977. Hydrographic Survey Three Mile Island 

Nuclear Station, June/November, 1976. Reading, Pennsylvania. 7 p. 

pl us figures. 

34. U.S. Geological Survey. 1978. Water Resources Data for Pennsylvania, 

Water Year 197:r. Volume 2. Susquehanna and Potomac River Basins. 

USGS Water-Data Report PA-77-2. Harrisburg, Pennsylvania. 384 p. 



35. U.S. Geological Survey. 

Water Year 1976. 

94 

1977. Water Resources Data for Pennsylvania, 

Harrisburg, Pennsylvania. p. 273. 

36. U.S. Geological Sur·vey. Computer printout of Susquehanna River discharge 

at Harrisburg, Pennsylvania for the periods October 1977-September 

1978 and October 1978-July 1979. Courtesy of R. E. Helm, USGS, 

Water Resource!S Division, Harrisburg, Pennsylvania. 

37. U.S. Nuclear Regulcitory Commission. September 1976. Safety Evaluation 

Report related to operation of Three Mile Island Nuclear Station, 

Unit 2. OockE!t No. 50-320. NUREG-0107. Office of Nuclear Reactor 

Regulation, USNRC, Washington, D.C. 

38. Gilbert Associates. Inc. June 1978. Hydraulic Survey Three r.'ile Island 

Nuclear Station. Reading, Pennsylvania. 7 p. plus figures. 

39. Potter, W. A. and Associates. April -1975. An Ecological Study of the 

Susquehanna River in the-Vicinity of Three Mile Island Nuclear 

Station. Sup101ementa1 Report for 1974. Ichthyological Associates, 

Inc., Etters, Pennsylvania. 209 p. 

40. ~ardacci, G. A. and Associates. ~ay 1976. An Ecological Study of the 

Susquehanna River in the Vicinity of Three Mile Island Nuclear 

Station. Supplemental Report for 1975. Ichthyological Associates, 

Inc., Etters, Pennsylvania. 249 p. 



95 

41. Nardacci, G.A. and ~ssociates. Undated. Three Mile Island Aquatic Study 

Monthly Report for January 1979. Ichthyological Associates, Inc. 

Etters, Pennsylvania. 11 p. 

42. Nardacci, G. A. and Associates. Undated. Three Mile Island Aquatic 

Study ,..onthly P.eport for February 1979. Ichthyological Associates, 

Inc. Etters, p,ennsylvania. 11 p. 

43. Letter dated July 24, 1979. f!::Qm.: G. A. Mardacci, Project Leader, 

Ichthyo1ogica1 Associates, Inc., Etters, Pennsylvania. IQ.: 

C. R. Hickey, USNRC, Washington, D.C. p. plus macroinvertebrate 

density and biomass estimates for 1978 (2 tables) and r~arch-r~ay 1979 

(2 tables). 

44. Nardacci, G. A. and Associates. Undated. Three Mile Island Aauatic 

Study ,..onthly Report for June 1979. Ichthyological Associates, Inc. 

Etters, Pennsylvania. 25 p. 

45. Hickey, c. R., Jr. 1977, NRC Staff Response to Licensing Board's 

Ouestion Relating to ~ish Kills. Before the USNRC Atomic Safety and 

Licensing Boar,::f, In the f>'atter of Metropolitan Edison Company, 

et al. for Three Mile Island Nuclear Station, Unit 2. 18 p. 

following transcript page 988. ~ay 2, 1977. Harrisburg, 

Pennsylvania. 



96 

46. r~eyer, F. P. 1970. Seasonal Fluctuations in the Incidence of Disease on 

Fish Farms. Pl'· 21-29 • .l!!.= s. F. Snieszko (ed). A Symposium on 

Diseases of Fishes and Shellfishes. Special Publication No. 5. 

American Fishe1"ies Society, Washington, o.c. 526 p. 

47. Deutsch, w. G. October 1977. Parasites of Fishes. pp. 231-239 • 

.l!!.: T. V. Jaclbsen (ed). Ecological Studies of the Susquehanna 

River in the Vicinity of the Susquehanna Steam Electric Station. 

Annual Report for 1976. Ichthyological Associates, Inc. Berwick, 

Pennsylvania. 250 p. 

48. Deutsch, W. G. April 1978. Lernaea cyprinacea on two Catostomids. 

pp. 268-278. .1!!.: T. V. Jacobsen (ed}. Ecological Studies of the 

Susquehanna River in the Vicinity of the Susquehanna Steam Electric 

Station. Annual Report for 1977. Ichthyological Associates, Inc. 

Berwick, Pennsylvania. 345 p. 

49. Telephone conversation between C. R. Hickey, USNRC, ONRR, and J. E. 

Mudge, r~etropolitan Edison Company, Peading, Pennsylvania. 

April 12, 1979. 

50. Telephone conservation between C. R. Hickey, LISNRC, ONRR, and G. A. 

Nardacci, Project Leader, Three Mile Island Aouatic Study, 

Ichthyological Associates, Inc., Etters, Pennsylvania. April 12, 

1979. 



··----~---

97 

51. U.S. Nuclear Regulatory Commission. August 1979. Investigation into the 

fdarch 28, 197~1 Three ~ile Island Accident by Office of Inspection 

and Enforcemer1t. Investigative Report No. 50-320/79 ... 10. 

NUREG-0600. Office of Inspection and Enforcement, USNRC, 

Washington, D.C. 

52. Hickey, C. R. Jr. 1978. The Use of Power Plant Impingement as a 

Fisheries Sampling Tool. p. 53. In : Abstracts of Papers 

Presented at the American Fisheries Society 108th .Annual meeting, 

August 20-25, 1978. University of Rhode Island, Kingston. 56 p. 

53. Telephone conversation between c. R. Hickey, IJSNPC, ONRP, and ~'. Snider, 

Pennsylvania Fish Commission Waterway Patrolman, Lancaster, 

Pennsylvania. August 10, 1979. 

54. U.S. Nuclear Regulatory Commission. February 1978 •• Liquid Pathway 

Generic Study. Impacts of Accidental Radioactive Releas~s to the 

Hydrosphere from Floating and Land-Based Nuclear Power Plants. 

NUREG-0440. Office of Nuclear Reactor Regulation, USNPC, 

Washington, D. C. 

55. Nardacci, G. A. and Associates. Undated. Three Mile Island Aauatic 

Study Monthly Report for July 1979. Ichthyolo9ical Associates, Inc. 

Etters, Pennsylvania. 27 p. 



98 

56. U.S. Nuclear Regulatory Commission. July 1~79. Peport to Congress on 

Abnormal Occurrences. January-March 1979. NUREG-009C, Vol. 2, 

No. 1. Office of ~anagement and Program Analysis, USNRC, 

Washington, D.C. 33 p. 

57. Nardacci, G. A. and Associates. November 1977. An Ecological Study of 

the Susquehanna River in the Vicinity of the Three Mile Island 

Nuclear Station. Supplemental Report for 1976. Ichthyolo~ical 

Associates, Inc., Etters, Pennsylvania. 413 p. 

58. U. S. Nuclear Regulatory Co111T1ission. October 1979. TMI-2 Lessons Learned 

Task Force Final Report. NUREG-0585. Office of Nuclear Reactor 

Regulation, USNRC, Washington, D. C. 





The Commissioners 

Coordination: 

Enclosures: 

4. 

-2-

There were two abnormal occurrences reported by the 
Agreement States. One involved release of tritium 
and contamination of food and the second involved 
overexposures from a radiography source. 

The report is similar in format to the published sixteenth 
report except that an Appendix C item (Other Events of 
Interest) is proposed for the present report. The event 
pertains to cracking in the main feedwater system piping 
of PWR plants and appears to meet the guidelines for 
Appendix C reporting (widespread media interest), as 
'referenced in Information Report, SECY-78-460A, dated 
December 1, 1978. 

No press release is planned for the issuance of the report. 
A Federal Register notice will be issued. 

When Commission approval is received, the report will be 
updated for currency before release. Following your 
approval, approximately two weeks will be required for 
publication and issuance of the report. Each report is an 
NRC publication (NUREG series). 

Enclosure 3 is a representative sample of events which 
were the important candidates for inclusion as abnormal 
occurrences, but which in the staff 1 s judgment did not 
meet the criteria for abnormal occurrence reporting. The 
staff 1 s decision basis is briefly described. This is 
provided per Commission comments on SECY-76-471. 

It is desirable to have this report published and issued 
by early October. -. 

The Offices of Nuclear Reactor Regulation, Nuclear Materials 
Safety and Safeguards, Nuclear Regulatory Research, Inspection 
and Enforcement, Standards Development, State Programs, 
the Division of Security, and Public Affairs concur. The 
Executive Legal Director has no legal objections. 

~~ ~~,h 
Lee V. Gossick 
Executive Director for Operations 

1. Proposed Letters to Congress 
2. Draft of the Seventeenth 

Report to Congress 
3. Other Candidates for Reporting 
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Commissioners' comments should be provided directly to the Office of the Secretary 
by c.o.b. Friday, October 12, 1979. 

ColTITlission Staff Office comments, if any, should be submitted to the Corrnnissioners 
NLT October 5, 1979, 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 Operations 
ACRS 
Secretariat 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, O.C. 20555 

The Honorable Walter F. Mondale 
President of the Senate 
Washington, D. C. 20510 

Dear Mr. President: 

Enclosure l 

Page 1 of 2 

We submit herewith the seventeenth report on abnormal occurrences at 
licensed nuclear facilities, as required by Section 208 of the Energy 
Reorganization Act of 1974 (Pl 93-4381, for the second calendar quarter 
of 1979. 

In the context of the Act, an abnormal occurrence is an unscheduled 
incident or event which the Conll1ission determines is significant from 
the standpoint of public nealth or safety. These incidents or events, 
including any submitted by the Agreement States, are as follows: 

1. There were two abnormal occurrences at the 70 nuclear power 
plants licensed to operate. One involved an indication 
of 1ow water level in a boiling water reactor and the second 
involved damage to new fuel assemblies. 

2. There were no abnormal occurrences at fuel cycle facilities 
(other than~nuclear power plantsl. 

3. There were no abnonnal occurrences at other licensee 
facilities. 

4. There were two abnonnal occurrences reported By the 
Agreement States. One involved releases of trit.ium 
and contamination cif food and the second involved 
overexposure from a radiography source. 

This report also contains information updating previously reported 
abnormal occurrences, including an update on the Nuclear Accident at 
Three Mile Island. 

In addition to this report, we will continue to disseminate information 
on reportable events. These event reports are routinely distributed on 
a timely basis to the Congress, industry and the general public. 

Enclosure: 
Report to Congress 

on Abnor~al Occurrences 

Sincerely, 

Joseph M. Hendrie 
Chairman 



UNITED ST ATES 
NUCLEAR REGULATORY COMMISSION 

OFFl:::E OF THE 
CHAIRMAN 

. WASHINGTON, O.C. 20555 

The Honorable Thomas P. O'Neill, Jr. 
Speaker of the United States 
House of Representatives 
Washington, D. C. 20515 

Dear Mr. Speaker: 

Enclosure 1 

Page 2 of 2 

We submit herewith the seventeenth report on abnormal occurrences at 
licensed nuclear facilities, as required by Section 208 of the Energy 
Reorganization Act of 1974 (PL 93-438}, for the second calendar quarter 
of 1979. 

In the context of the Act, an abnormal occurrence is an unscheduled 
incident or event which the Commission determines is significant from 
the standpoint of public health or safety. These incidents or events, 
including any submitted by the ,Agreement States, are as follows: 

1. There were two abnormal occurrences at the 70 nuclear power 
plants licensed to operate. One involved an indication 
of low water level in a boiling water reactor and the second 
involved damage to new fuel assemblies. 

2. There were np abnormal ~ccurrences at fuel cycle facilities 
(other than ·nuc 1 ear power p 1 ants}. 

3. There were no abnormal occurrences at other 1icensee 
facilities. 

4. There were two abnormal o.ccurrences reported by. the 
Agreement States. One involved releases of tritium 
and contamination of food and the second involved 
overexposure from a radiography source. 

This report also contains information updating previously reported 
abnormal occurrences, including an update on the Nuclear Accident at 
Three Mile Island. 

In addition to this report, we will continue to disseminate information 
on reportable events. These event reports are routinely distributed on 
a timely basis to the Congress, industry and the general public. 

Enclosure: 
Report to Congress 

on Abnormal Occurrences 

Sincerely, 

Joseph M. Hendrie 
Chairman 
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ABSTRACT 

Section 208 of the Energy Reorganization Act of 1974 identifies an abnormal 
occurrence as an unscheduled incident or event which the Nuclear Regulatory 
Commission determines to be significant from the standpoint of public health 
or safety and requires a quarterly report of such events to be made to Congress. 
This report, the seventeeth in the series, covers the period from April 1 to 
June 30, 1979. · 

The following incidents or events, including any submitted by the Agreement 
States, were determined by the Commission to be significant and reportable: 

l. There were two abnormal occurrences at the 70 nuclear power plants licensed 
to operate. One involved an indication of low water level in a boiling 
water reactor and the second involved damage to new fuel assemblies. 

2. There were no abnormal occurrences at fuel cycle facilities (other than 
nuclear power plants). 

3. There were no abnormal occurrences at other licensee facilities. 

4. There were two abnormal occurrences reported by the Agreement States. 
One involved releases of tritium and contamination of food and the second 
involved overexposures from a radiography source. 

This report also contains information updating previously reported abnormal 
occurrences, including an update on the Nuclear Accident at Three Mile 
Island. 



iv 

TABLE OF CONTENTS 

. ·PAGE 

ABSTRACT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii 

PREFACE........................................................ v 

INTRODUCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 
.... 

THE REGULATORY SYSTEM ..................................... vi 

REPORTABLE OCCURRENCES .................................... vii 

AGREEMENT STATES.......................................... viii 

REPORT TO CONGRESS ON ABNORMAL OCCURRENCES, 
Apri 1-June 1979. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

NUCLEAR POWER PLANTS...................................... 1 

79-5 Indication of Low Water Level in a Boiling Water 
Reactor........................................ 1 

79-6 Damage to New Fuel Assemblies.................. 6 

FUEL CYCLE FACILITIES (OTHER THAN NUCLEAR POWER 
PLANTS) ....................................... ~ : . . . . . . . . -8 

OTHER NRC LICENStES (INDUSTRIAL RADIOGRAPHERS, 
MEDICAL INSTITUTIONS, INDUSTRIAL USERS, ETC.) ........... 8 

AGREEMENT STATE LICENSEES ................................. 8 

AS79-1 Releases of Tritium and Contamination of 
Food............................................ 8 

AS79-2 Overexposures from a Radiography Source ....... 10 

APPENDIX A - ABNORMAL OCCURRENCE CRITERIA ...................... 12 

APPENDIX 8 - UPDATE OF PREVIOUSLY REPORTED ABNORMAL 
OCCURRENCES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

NUCLEAR POWER PLANTS ...................................... 15 

APPENDIX C - OTHER EVENTS OF INTEREST .......................... 30 



v 

PREFACE 

INTRODUCTION 

The Nuclear Regulatory Commission reports ~o the Congress each quarter under 
provisions of Section 208 of the Energy Reorganization Act of 1974 on any 
abnormal occurrences involving facilities and activities regulated by the NRC. 
An abnormal occurrence is defined in Section 208 as an unscheduled incident or 
event which the Commission determines is significant from the standpoint of 
public health or safety . 

.. 
Events are currently identified as abnormal occurrences for this report by the 
NRC using the criteria delineated in Appendix A. These criteria were promulgated 
in an NRC policy statement which was published in the Federal Register (42 FR 
10950) on February 24, 1977. In order to provide wide dissemination of informa
tion to the public, a Federal Register notice is issued on each abnormal 
occurrence with copies distributed to the NRC Public Document Room and all 
local public document rooms. At a minimum, each such notice contains the date 
and place of the occurrence and describes its nature and probable consequences. 

The NRC has reviewed Licensee Event Reports, licensing and enforcement action 
(e.g., violations, infractions, deficiencies, civil penalties, license modifica
tions, etc.), generic issues, significant inventory differences involving 
special nuclear material, and other categories of information available to the 
NRC. The NRC has determined that only those events, including those submitted 
by the Agreement States, described in this report meet the criteria for abnormal 
occurrence reporting. This report, the seventeenth in the series, covers the 
period between April 1 - June 30, 1979. 

Information reported on each event includes: date and place; nature and 
probable consequences~ cause or causes; and actions taken to prevent recurrence. 
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THE REGULATORY SYSTEM 

The system of licensing and regulation by which NRC carries out its responsi
bilities is implemented through rules and regulations in Title 10 of the Code 
of Federal Regulations. To accomplish its objectives, NRC regularly conducts 
licensing proceedings, inspection and enforcement activities, evaluation of 
operating experience and confirmatory research, while maintaining programs for 
establishing standards and issuing ·technical reviews and studies. The NRC 1 s 
role in regulating represents a complete cycle, with the NRC establishing 
standards anq rules; issuing licenses and permits; inspecting for compliance; 
enforcing license requirements; and carrying on continuing evaluations, studies 
and reseacch projects to improve both the regulatory process and the protection 
of the public health and safety. Public participation is an element of the 
regulatory process. 

In the licensing and regulation of nuclear power plants, the NRC follows the 
philosophy that the health and safety of the public are best assured through 
the establishment of multiple levels of protection. These multiple levels can 
be achieved and maintained through regulations which specify requirements 
which will assure the safe use of nuclear materials. The regulations include 
design and quality assurance criteria appropriate for the various activities 
licensed by NRC. An inspection and enforcement program helps assure compliance 
with the regulations. Requirements for reporting incidents or events exist 
which help identify deficiencies early and aid in assuring that corrective 
action is taken to prevent their recurrence. 

Most NRC licensee employees who work with radioactive materials are required 
to utilize personnel monitoring devices such as film badges or TLD (thermo
luminescent dosimeter) badges. These badges are processed-periodically and 
the exposure results normally serve as the official and legal record of the 
extent of personnel exposure to radiation during the period the badge was 
worn. If an individual's past exposure history is known and has been suffi
ciently low, NRC regulations permit an individual in a restricted area to 
receive up to three rems of whole body exposure in a calendar quarter. Higher 
values are permitted to the extremities or skin of the whole body. For unre
stricted areas, permissible levels of radiation are considerably smaller. 
Permissible doses for restricted areas and unrestricted areas are stated in 
10 CFR Part 20. In any case, the NRC's policy is to maintain radiation exposures 
to levels as low as reasonably achievable. 
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REPORTABLE OCCURRENCES 

Since the NRC is responsible for assuring that regulated nuclear activities 
are conducted safely, the nuclear industry is required to report incidents or 
events which involve a variance from the regulations, such as personnel over
exposures, radioactive material releases above prescribed limits, and malfunctions 
of safety-related equipment. Thus, a reportable occurrence is any incident or 
event occurring at a licensed facility or related to licensed activities which 
NRC licensees are required to report to the NRC. The NRC evaluates each 
reportable occurrence to determine the safety implications involved. 

Because of the broad scope of regulation and the conservative attitude toward 
safety, there are a large number of events reported to the NRC. The information 
provided in these reports is used in the NRC and the industry in their continuing 
evaluation and improvement of nuclear safety. Most of the reports received 
from licensed nuclear power facilities describe events that did not directly 
involve the nuclear reactor itself, but involved equipment and components 
which are peripheral aspects of the nuclear steam supply system, and are minor 
in nature with respect to impact on public health and safety. Many are discovered 
during routine inspection and surveillance testing and are corrected upon 
discovery. Typically, they concern single malfunctions of components or parts 
of systems, with redundant operable components or systems continuing to be 
available to perform the design function. 

Information concerning reportable occurrences at facilities licensed or otherwise 
regulated by the NRC is routinely disseminated by NRC to the nuclear industry, 
the public, and other interested groups as these events occur. Dissemination 
includes deposit of incident reports in the NRC's public document rooms, 
special notifications to licensees and other affected or interested groups, 
and public announcements. In addition, a biweekly computer printout containing 
information on reportable events received from NRC licensees is sent to the 
NRC's more than 120 15cal public document rooms throughout the United States 
and to the NRC Public Document Room in Washington, D.C. 

The Congress is routinely kept informed of reportable events occurring at 
licensed facilities. 
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AGREEMENT STATES 

Section 274 of the Atomic Energy Act, as amended, authorizes the Commission to 
enter into agreements with States whereby the Commission relinquishes and the 
States assume regulatory authority over byproduct, source and special nuclear 
materials (in quantities not capable of sustaining a chain reaction). Comparable 
and compatible programs are the basis for agreements. 

Presently, information on reportable occurrences in Agreement State licensed 
activities is publicly available at the State level. Certain information is 
also provided to the NRC under exchange of information provisions in the 
agreements. NRC prepares a semiannual summary of this and other information 
in a document entitled, 11 Licensing Statistics and Other Data," which is publicly 
available. 

In early 1977 the Commission determined that abnormal occurrences happening at 
facilities of Agreement State licensees should be included in the quarterly 
report to Congress. The abnormal occurrence criteria included in Appendix A 
is applied uniformly to events at NRC and Agreement State licensee facilities. 
Procedures have been developed and implemented and any abnormal occurrences 
reported by the Agreement States to the NRC are included in these quarterly 
reports to Congress. · 



REPORT TO CONGRESS ON ABNORMAL OCCURRENCES 

APRIL-JUNE 1979 

NUCLEAR POWER PLANTS 

The NRC is reviewing events reported at the 70 nuclear power plants licensed 
to operate during the second quarter of 1979. As of the date of this report, 
the NRC had determined that the.following events were abnormal occurrences. 

79-5 Indication of Low Water Level in a Boiling Water Reactor 

' Preliminary information pertaining to this incident was reported in the Federal 
Register (44 FR 50925). Appendix A (Example 1 of 11 For Commercial Nuclear 
Power Plants") of this report notes that exceeding a safety limit of license 
Technical Specifications (10 CFR Part 50.36(c)) can be considered an abnormal 
occurrence. 

Date and Place - On May 2, 1979, the NRC was notified by the licensee (Jersey 
Central Power and Light Company) of an event at their Oyster Creek facility. 
The Oyster Creek Nuclear Plant utilizes a boiling water reactor and is located 
in Ocean County, New Jersey. 

Nature and Probable Consequences 

Summary 

A loss of feedwater transient at the Oyster Creek facility on May 2, 1979, 
resulted in a significant reduction in water inventory above the reactor core 
area as measured by one set of water level instruments (triple-low level), 
while the remaining two sets of level instrumentation in the reactor annulus 
indicated water levels above any protective feature setpoint (Figure 1). The 
water level measured within the core shroud area fell below the triple-low 
level setpoint, a safety limit, of 5-feet 6-inches above the top of the fuel. 
Subsequent analyses by the licensee have conservatively determined that the 
minimum water level over the top of the fuel was l to 1-1/2 feet. Coolant 
sample analyses and offgas release rates support the conclusion that no fuel 
damage occurred. 

Sequence -0f Events 

Oyster Creek is a non-jet pump BWR* with a licensed power of 1930 MWt. 
Immediately prior to the transient, the reactor was operating at 98% power 

*The non-jet pump BWR is of an older design. The newer designs incorporate jet 
pumps within the reactor pressure vessel to improve the coolant recirculation 
system performance. The jet pump concept reduced the number of external coolant 
recirculation loops to two. 
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with the reactor vessel water level at 13-feet 4-inches above the top of the 
fuel. The 11 011 reactor recirculation loop was out-of-service because of a 
recirculation pump seal coole:-- problem and the 11 SB 11 startup transformer was 
out-of-service for inspection of the associated 4160-volt cabling. 

The initiating event was a false high reactor pressure scram. The pressure 
spike that led to the scram signal was generated by the way an instrument 
technician was performing surveillance testing on isolation condenser pressure 
switches. The signal resulted in a simultaneous reactor scram and the tripping 
of all operating recirculation pumps. The tripping of all operating recirculation 
pumps is a safeguard to mitigate the consequences of anticipated-transients
without-scram (ATWS) events. 

Thirteen seconds after the reactor scram, the turbine tripped at the low load 
setpoint. The turbine trip initiated a transfer of power from the auxiliary 
transformers to the startup transformers. Because one startup transformer 
"SB" was out of service, two feed pumps and two condensate pumps (pumps 18 and 
lC) on the associated 4160v bus (28) lost power. The third feed pump (lA) 
tripped due to low suction pressure during the feedwat~r transient. An immediate 
attempt to restart the lA feedwater pump, powered by the live 4160v bus (lA), 
was unsuccessful because of failure of an auxiliary oil pump to start. The 
lube oil pump is interlocked in the feed pump start sequence. This was the 
only equipment failure during the transient. 

Subsequent to the reactor scram, reactor water inventory initially decreased 
due to steam flow through the turbine bypass valves to the main condenser. 
This loss together with the void collapse associated with the scram and the 
subsequent loss of feed flow, resulted in a rapid reactor water level reduction 
to the low water level alarm setpoint of 11-feet 5-inches above the top of the 
fuel at 13.6 seconds. The operator manually initiated closure of all main 
steam line isolation valves (MSIV) at about 43 seconds into the transient to 
conserve water. The minimum indicated water level in the annulus was 9-feet 
8-inches above the top of the fuel (the low-low setpoint is 7-feet 2-inches 
above the top of the fuel). 

After closure of the MSIV, an isolation condenser was manually placed in 
service for core decay heat removal. The isolation condenser was condensing 
steam from the core and returning the condensate to the reactor annulus through 
a connection to a recirculation loop pump suction line (Figure 1). At approxi
mately a minute and a quarter after the reactor scram, the discharge valves in 
"A11 and 11 E"' reci rcul at ion 1 oops were closed in accordance with a Standing 
Order that was in effect. Closing the 11 N1 and ll£

11 loop discharge valves had 
in the past been necessary to prevent inadvertent stopping of the isolation 
condenser due to forced flow from operating recirculation pumps being sensed 
as if it were flow from an isolation-condenser line break. (This Standing 
Order was no longer appropriate since an ATWS modification had been made that 
tripped the recirculation pumps coincident with high-pressure or low-low-level 
scrams. The necessary procedure change had not been performed following the 
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plant modification.) At the same time, the 11 811 and 11 C11 loop discharge valves 
were apparently closed, in anticipation of restarting the recirculation pumps. 
The 11 011 loop discharge valve had been closed prior to the event because the 
associated pump was out of service. 

The reactor triple low water level (5-feet 6-inches above the top of the fuel) 
setpoint was reached at 172 seconds into the transient. The triple low level 
setpoint activates one of the permissives on the automatic depressurization 
system and alarms in the control room to alert the operator. 

The triple-low level in the core shroud area resulted from the restriction of 
the flow eath between the annulus and the core region by closure of all recircu
lation pump discharge valves. With the recirculation pump discharge valves 
closed (discharge piping is over 2 feet in diameter), the only flow path back 
to the core region was via the 2-inch bypass lines around the discharge valves. 
The effect of this flow restriction was to reduce the water level in the core 
region and to increase the level in the reactor annulus area. 

Reactor pressure was controlled by intermittent manual operation of the two 
isolation condensers. At about half an hour into the transient, a recirculation 
pump was started. The operator tripped the recirculation pump within 2 minutes 
when he noted a rapid decrease in the annulus level (the recirculation pumps 
take suction from the annulus). About 5 minutes later, a feed pump was success
fully started. At about 40 minutes into the event, a primary recirculation 
pump and a reactor feed pump were restarted for continued cooldown of the 
reactor. From about 40 minutes onward, the water level within the core region 
was normal. The plant attained cold shutdown within 9 hours. 

Review of the occurrence by the licensee and NRC established that although the 
water level in the core shroud area went below the triple low level setpoint, 
the core remained covered and consequently no fuel damage would be expected . .. 
Cause or Causes - The spurious reactor high pressure scram was initiated by a 
pressure spike on the reactor high pressure scram switches, caused by an 
instrument technician while performing surveillance testing. However, the 
fundamental causes of the resulting sequence of events were: 

(1) The operators essentially isolated the reactor annulus and core region 
from each other by shutting all recirculation pump discharge valves. 

(2) Notes or Cautions against closing all suction and discharge valves in the 
recirculation loops were not adequate. 

Actions Taken to Prevent Recurrence 

Licensee - The licensee performed a thorough evaluation of the event to determine 
whether any fuel damage had occurred and developed follow up actions. As a 
result of the evaluation and discussions with the NRC, the licensee took the 
following significant actions: 
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1. The triple-low level was established as a Safety Limit for all modes of 
reactor operation.1 

2. A requirement was added to the Technical Specifications that the suction 
and discharge valves in at least two recirculation loops be open at all 
times. The procedures were changed to implement this requirement. 

3. Operator training sessions were held, the event was thoroughly discussed 
and the revised procedures reviewed. 

NRC - Following notification from the licensee of the event, an NRC inspector 
was dispatched to the site. Additional NRC personnel arrived at the site on 
May 3, 19Z9 to review the situation and determine the status of the plant. 
Fact finding by the NRC was supplemented by information obtained from the 
licensee, the reactor vendor (General Electric) and fuel supplier (Exxon). A 
safety evaluation report (SER) of the event was prepared which discusses the 
minimum water level experienced in the reactor vessel and the fuel conditions. 
The following three requirements were added to the Technical Specifications: 

1. The triple-low level was made a Safety Limit for all mode-switch positions .. 

2. At least two recirculation loop discharge and suction valves must remain 
in the full open position. 

3. The time duration of the low-low level signal was required to be not 
greater than that used in the safety analysis for the limiting 
loss-of-inventory transient. 

The NRC staff also recommended that the licensee consider surveillance program 
and level instrument improvements. 

It was concluded that no evidence of fuel damage was apparent, and that the 
facility could be safely returned to operation. 

Based on the satisfactory actions taken by the licensee, on May 30, 1979 the 
NRC authorized the licensee to resume operation. 

1 At the time of the event, the licensee's technical specifications defined the 
triple-low water level as a Safety Limit when the reactor mode switch was in 
the "SHUTDOWN" mode only. A limiting safety system setting was also associated 
with the double low water level when the mode switch was in the 11 RUN 11 position. 
Even though the mode switch had been placed in the "REFUEL" position by the 
operator shortly after initiation of the transient, the event was regarded by 
the licensee as if a Safety Limit had been violated. 
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The possible generic implications of the Oyster Creek event have been considered. 
Nine Mile Point Unit 1 {operated by Niagara Mohawk Power Corporation and 
located in Oswego County, New York) and Lacrosse (operated by Dairyland Power 
Cooperative and located in Monroe County, Wisconsin) are the only reactors 
presently operating which are susceptible to a similar event. Immediate 
requirements similar to those which were required for Oyster Creek (Technical 
Specification changes 1 and 2) were implemented at these facilities prior to 
their start-up (they were both in a shutdown condition at the time of the 
Oyster Creek event). The third requirement will be implemented as soon as 
practicable. 

Two other plants (Dresden Unit 1 and Big Rock Point), which are presently in 
extended •hutdowns, would also be susceptible to a similar event. However, it 
is planned to impose appropriate requirements on those two plants prior to 
their startup. 

In addition, on May 29, 1979 the NRC issued IE Information Notice No. 79-13, 
detailing this event, to all holders of operating licenses and construction 
permits. 

Further reports will be made as appropriate. 

********** 

79-6 Damage to New Fuel Assemblies 

Preliminary information pertaining to this incident was reported in the Federal 
Register (44 FR 50925). Appendix A (Example 6 of 11 For All Licensees 11

) of this 
report notes that a substantiated case of actual or attempted sabotage of 
a facility can be considered an abnormal occurrence. 

Date and Place - On M~y 7, 1979, the NRC Resident Inspector at the Surry Power 
Station was notified by the licensee (Virginia Electric and Power Company -
VEPCO) that while cond~cting inspections of new fuel for Unit 2 it was found 
that 62 of 64 fuel assemblies were coated with a white crystalline substance. 
Surry Units 1 and 2 are pressurized water nuclear power plants located in 
Surry County, Virginia. 

Nature and Probable Consequences - On May 7, 1979, while conducting routine 
inspections of new fuel, the licensee discovered that a foreign substance had 
been poured onto 62 of the 64 new fuel assemblies stored in the Fuel Building, 
a vital area which contains both new and spent fuel. An analysis of the 
substance determined it to be sodium hydroxide. As a result of this analysis 
and the uncertainty of the extent of damage, the licensee is returning all the 
assemblies to the vendor for refurbishment. The licensee determined that 
there were no indications of damage to the spent fuel, nor was there evidence 
of unauthorized individuals gaining access to the vital area. 
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Fuel at the Surry site is stored in the Fuel Building, an area which is locked 
and alarmed, and to which access is controlled by the use of specially coded 
access cards. Authorized individuals, who are permitted access to the Fuel 
Building using the specifically coded access cards, are afforded unimpeded 
access to both the new and spent fuel. 

Since normally conducted inspections by the licensee detected the damage to 
the new fuel, there is little chance that these assemblies - damaged in this 
way - would have been used in the reactor. While the actual consequences of 
this incident had no e'ffect on the public health and safety, the incident did 
represent a potential threat in that it occurred within a vital area where 
sabotage to both new fuel and spent fuel was possible . 

... 
Cause or Causes - The cause was an alleged criminal act. On May 7, 1979, the 
licensee notified the FBI of the damage to the new fuel. The FBI conducted an 
investigation which culminated in two plant workers surrendering to Surry 
County authorities on June 19, 1979. A grand jury hearing was held in Surry, 
Virginia on July 24, 1979; trial is scheduled for October 10-12, 1979. The 
two workers, under advice from their attorney, have refused to describe the 
details of the safety issues which reportably motivated them to commit the 
acts. 

Actions Taken to Prevent Recurrence 

Licensee - As a result of the incident, and to assist the FBI in its investi
gation, the licensee considerably reduced the number of people permitted 
access to the Fuel Building and stationed a security guard inside the Fuel 
Building to verify access authorization. These were prompt temporai·y actions. 
The licensee has completed a thorough review of their access control program, 
and are now more selective in determining whether unescorted access should be 
provided. The licensee has made the Superintendent of Administrative Services 
responsible for coordinating corrective actions, and to ensure that weaknesses 
are corrected even if~noted by someone not normally responsible for that 
particular professional discipline. These actions are consistent with the NRC 
IE Bulletin described below. Similar measures were also instituted at VEPCO's 
North Anna Power Station. 

NRC - An NRC IE Security Inspector was dispatched to the site on May 8, 1979. 
Additionally, the Region II Senior Investigator, the Region II Security Section 
Chief and a Health Physics Inspector were onsite to assist the NRC Resident 
Inspector and to provide onsite assistance to the FBI. NRC IE Security Inspectors 
have examined the corrective measures taken by the licensee. 

NRC IE Information Notice No. 79-12, "Attempted Damage to New Fuel Assemblies," 
was issued on May 11, 1979, to alert all NRC licensees who store ne'" fuel 
assemblies of this problem. 
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NRC IE Bulletin No. 79-16, "Vital Area Access Controls," was issued on July 26, 
1979 to require specific actions by the licensees, including a report by 
September 9, 1979 of actions taken and planned. 

This incident is closed for purposes of this report. 

FUEL CYCLE FACILITIES 

(Other Than Nuclear Power Plants) 

The NRC is reviewing events reported by these licensees during the second 
quarter of 1979. As of the date of this report, the NRC had not determined 
that any events were abnormal occurrences. 

OTHER NRC LICENSEES 

(Industrial Radiographers, Medical Institutions, 
Industrial Users, etc.) 

There are currently more than 8,000 NRC nuclear material licenses in effect in 
the United States, principally for use of radioisotopes in the medical, industrial 
and academic fields. Incidents were reported in this category from licensees 
such as radiographers, medical institutions, and byproduct material users. 

The NRC is reviewing events reported by these licensees during the second 
quarter of 1979. As of the date of this report, the NRC had not determined 
that any events were abnormal occurrences. 

AGREEMENT STATE LICENSEES 

Procedures have been developed for the Agreement States to screen unscheduled 
incidents or events using the same criteria as the NRC (see Appendix A) and 
report the events to the NRC for inclusion in this report. During the second 
quarter of 1979, the Agreement States reported the fol lowing abnor111al occurrences 
to the NRC. 

AS79-1 Releases of Tritium and Contamination of Food 

Appendix A (Example 11 "For All Licensees") of th.is report notes that a serious 
deficiency in management or procedural controls in major areas can be considered 
an abnormal occurrence. 

Date and Place - On March 9, 1979, the Arizona Atomic Energy Commission conducted 
an inspection at American Atomics Corporation in Tuscon, Arizona. American 
Atomics is licensed by Arizona to, among other things, manufactur~ ~nd distribute 
to authorized persons luminous signs and devices using tritium, a radioactive 
isotope of hydrogen, as the activating agent. The inspection disclosed 4 
items of non-compliance which were reported to the licensee by letter dated 
March 30, 1979: discharge of tritium to the atmosphere in unrestricted areas 
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in concentrations which exceed regulatory limits; possession of tritium by the 
licensee in quantities in excess of that authorized by the license; inadequate 
stack monitoring; and the excessive use of the category of normal operating 
losses for accountability of tritium. The inspection report noted that in the 
second quarter of 1978, 57,417 curies were calculated as 11 normal _operating 
loss 11 and as much as 80% of this was discharged to the atmosphere. For the 
calendar year, the 287,000 curies categorized as 11 normal operating losses 11 

were deemed by Arizona to be excessive. 

An unannounced investigation by the State performed on May 7, 1979 disclosed 
the licensee had received additional quantities of tritium and its inventory 
continued to exceed the amount authorized by its license . 

.... 

In May 1979, the State collected environmental samples around the facility. 
Analyses of these samples disclosed elevated levels of tritium. Located a 
block from the licensee is a kitchen that prepares school lunches for the 
Tuscon Unified School District. Food samples were collected and the results 
of the analyses were reported to the State on May 31, 1979. Elevated levels of 
tritium were found - water contained in cake contained 56 nanocuries of tritium 
per liter. As a comparison, the EPA drinking water standard is 20 nanocuries 
per liter. 

Nature and Probable Consequences - American Atomics Corporation was authorized 
by the Arizona Atomic Energy Commission to use radioactive materials in research 
and development and in manufacturing of devices containing radioactive materials. 
Predominant among its licensed activities is the manufacture of sealed self-luminous 
devices containing tritium. Examples are small tubes containing up to 200 
millicuries of tritium used for backlighting liquid crystal display digital 
watches and Exit Signs containing up to 21 curies of tritium. The former can 
be distributed to the public as assembled timepieces exempt from licensing 
only under authority of a specific license issued by NRC. The latter can be 
distributed to person• who possess them under a General License provided by 
10 CFR Part 31.5 or equivalent Agreement State regulations. 

After receiving the notice of violations from the State dated March 30, 1979, 
the licensee established the boundary of the restricted area at the plant 
boundary and the State calculated that the concentrations of tritium at this 
boundary did not exceed the limits prescribed for unrestricted areas. The 
State, however, became concerned over the consequences of the releases to the 
atmosphere of the operational losses. 

After consultation with EPA, an environmental sampling and analysis program 
commenced which led to the finding on May 31, 1979, of tritium in foodstuffs 
used in the Tucson school system. 

Assessments of doses received by the public and the health effects resulting 
from the releases of the tritium and the contamination of the foodstuf~s will 
be made by the University of Arizona Health Sciences Center. It should be 
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noted that daily intake by an adult of water containing tritium at a concen
tration equal to the EPA Drinking Water standard will result in an annual 
whole body dose of 4 millirem. 

Cause or Causes - It appears that the primary cause of the contamination of 
foodstuffs was failure by the licensee to institute managerial and procedural 
controls to keep releases of tritium to the atmosphere as low as reasonably 
achievable. 

Actions Taken to Prevent Recurrence 

Licensee - The licensee suspended operations on June 15, 1979 and will decontami
nate and decommission the facility in Tucson. 

Arizona Atomic Energy Commission (AAEC) - In collaboration with the Pima 
County Health Department, AAEC obtained agreement from the school district 
kitchen on June 1, 1979, to suspend operation until additional measurements 
were made. · 

On June 2, 1979, AAEC met and determined an emergency existed and moved to 
restrict the licensee's operations from two to one shift per day, and scheduled 
a formal hearing for June 16, 1979, to consider alteration, suspension or 
revocation of the license. On June 15, 1979, AAEC ordered shutdown of the 
tritium operations.· On July 11, 1979, American Atomics Corporation was given 
100 days to decommission their operations. All production of tritium products 
was terminated and all tritium and tritium containing products were sealed to 
assure compliance with the Order. 

On September 11, 1979, the production remnants, consisting of both rejected 
and leaking small tubes, as well as unfinished production items, totaling 
approximately 4 million pieces, were transferred to 17H-55 gallon drums and 
the drums were sealedygas tight. This effectively reduced the releases to the 
atmosphere to only out gassing from the production machinery, structural 
components, etc. This reduced the· total release to approximately 4 curies per 
day. When the drums are connected in the total containment system, the total 
release is estimated to be as low as 1 millicurie per day. 

Future reports will be made as appropriate. 

AS79-2 Overexposures from a Radiography Source 

Dates and Place - On June 22, 1979, the Radiological Health Section of the 
State of California was notified that a possible exposure to persons occurred 
from a radiography incident. The State investigation revealed the following: 
On May 22, 1979, X-Ray Products Corporation conducted radiography at the plant 
of REPCO, a pressure vessel manufacturer. The radiographer made 2 or 3 expo
sures and, unknown to the radiographer, the source had disconnected and was 
found on the floor by a REPCO employee who placed it in his hip pocket. 
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Several hours later he gave it to his supervisor. Both handled it and it was 
left with a secretary who was asked to contact the radiographer. The radio
grapher returned and retrieved the source. On the evening of May 22, the 
REPCO employee who had picked up the source became nauseous and went to a 
hospital where a blister was found on his buttock. The initial 9iagnosis and 
treatment was for an insect bite. · 

Nature and Probable Consequences - On June 22, 1979, the individual was hos
pitalized for treatment of injury. At that time he asked the physician if 
there was any relationship of the injury to the radiography performed at the 
plant on May 22, 1979. At the time the State was notified, exposure estimates 
ranged from: lst REPCO employee 1.5 million Rem surface dose, l cm depth dose 
60,000 rem, 3 cm depth dose 7,000 rem; Supervisor 3000 to 5000 rem hand dose 
and 16 rem whole body; secretary 1000 to 2000 rem hand dose and 50 to 60 rem 
whole body. Several other workers and clerical staff were identified as 
receiving exposure and their dose estimate range from a high of 14 rem to 3 
rem whole body. 

Cause or Causes - The State conducted an experiment utilizing a dummy mock up 
to determ1ne the cause of the disconnect. The results of the experiment led 
the State investigator to the conclusion that the radiographer never connected 
the source to the cable. 

Actions Taken to Prevent Recurrence - The State issued an order to X-Ray 
Products suspending the license and the investigation is continuing. The 
State is convening a State Board of Inquiry for this incident. 

Future reports will be made as appropriate. 
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APPENDIX A-

ABNORMAL OCCURRENCE CRITERIA 

The following criteria for this report's abnormal occurrence determinations 
were set forth in an NRC policy statement published in the Federal Register 
(42 FR 10950) on February 24, 1977. 

Events involving a major reduction in the degree of protection of the 
public health or safety. Such an event would involve a moderate or more 
severe impact on the public health or safety and could include but need 
not ~e limited to: 

l. Moderate exposure to, or release of, radioactive material 
licensed by or otherwise regulated by the Commission; 

2. Major 'degradation of essential safety-related equipment; or 

3. Major deficiencies in design, construction, use of, or manage
ment controls for licensed facilities or material. 

Examples of the types of events that are evaluated in detail using these 
criteria are: 

For All Licensees 

1. Exposure of the whole body of any individual to 25 rems or more of 
~adiation; exposure of the skin of the whole body of ,any individual 
to 150 rems or more of radiation; or exposure of the feet, ankles, 
hands or forearms of any individual to 375 rems or more of radiation 
(10 CFR Part 20.403(a)(l)), or equivalent exposures f~om internal ... sources. 

2. An exposure to an individual in an unrestricted area su'h that the 
whole body dose received exceeds 0.5 rem in one calendar year (10 
CFR Part 20. lOS(a)). 

3. The release of radioactive material to an unrestricted area in 
concentrations which, if averaged over a period of 24 hours, exceed 
500 times the regulatory limit of Appendix 8, Table II, 10 CFR Part 
20 (10 CFR Part 20.403(b)). 

4. Radiation or contamination levels in excess of design values on 
packages, or loss of confinement of radioactive material such as 
(a) a radiation dose rate of 1,000 mrem per hour three feet from the 
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surface of a package containing the radioactive material, or (b) 
release of radioactive material from a package in amounts greater 
than the regulatory limit (10 CFR Part 71.36(a)). 

5. Any loss of licensed material in such quantities and under such 
circumstances that substantial hazard may result to persons in 
unrestricted areas. 

6. A substantiated case of actual or attempted theft or diversion of 
licensed material or sabotage of a facility. 

7. Any substantiated loss of special nuclear material or any substantiated 
,inventory discrepancy which is judged to be significant relative to 
normally expected performance and which is judged to be caused by 
theft or diversion or by substantial breakdown of the accountability 
system. 

8. Any substantial breakdown of physical security or material control 
(i.e., access control, containment, or accountability systems) that 
significantly weakened the protection against theft, diversion or 
sabotage. 

9. An accidental criticality (10 CFR Part 70.52(a)). 

10. A major deficiency in design, construction or operation having 
safety implications requiring immediate remedial action. 

11. Serious deficiency in management or procedural controls in major 
areas. 

12. Series of events (where individual events are not of major importance), 
recurring incidents, and incidents with implications for similar 
facilities rgeneric incidents), which create major safety concern. 

For Commercial Nuclear Power Plants 

1. Exceeding a safety limit of license Technical Specifications (10 CfR 
Part 50.36(c)). 

2. Major degradation of fuel integrity, primary coolant pressure boundary, 
or primary containment boundary. 

3. Loss of plant capability to perform essential safety functions such 
that a potential release of radioactivity in excess of 10 CFR Part 100 
guidelines could result from a postulated transient or accident 
(e.g., loss of emergency core cooling system, loss of control rod 
system). 
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4. Discovery of a major condition not specifically considered in the 
Safety Analysis Report (SAR) or Technical Specifications that require 
immediate remedial action. 

5. Personnel error or procedural deficiencies which result in loss of 
plant capability to perform essential safety functions·such that a 
potential release of radioactivity in excess of 10 CFR Part 100 
guidelines could result from a postulated transient or accident 
(e.g., loss of emergency core cooling system, loss of control rod 
systems). 

For Fuel Cycle Licensees 

1. 'A safety limit of license Technical Specifications is exceeded and a 
plant shutdown is required (10 CFR Part 50.36(c)). 

2. A major condition not specifically considered in the Safety Analysis 
Report or Technical Specifications that requires immediate remedial 
action. 

3. An event which seriously compromised the ability of a confinement 
system to perform its designated function. 
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APPENDIX B· 

UPDATE OF PREVIOUSLY REPORTED ABNORMAL OCCURRENCES 

During the April through June 1979 period, the NRC, NRC licensees, Agreement 
States, Agreement State licensees, and other involved parties, such as reactor 
vendors and architects and engineers, continued with the implementation of 
actions necessary to prevent recurrence of previously reported abnormal occur
rences. The referenced Congressional abnormal occurrence reports below provide 
the initial and any updating information on the abnormal occurrences discussed. 
Those occurrences not now considered closed will be discussed in subsequent 
reports iQ the series. 

NUCLEAR POWER PLANTS 

The following abnormal occurrence was originally reported in NUREG-75/090, 
"Report to Congress on Abnormal Occurrences: January-June 1975, 11 and updated 
in subsequent reports in this series, i.e., NUREG-0090-1, 2, 3, 9, and Vol. 1, 
No. 3. It is further updated as follows: 

75-5 Cracks in Pipes at Boiling Water Reactors (BWRs) 

The 1978 Study Group completed its evaluation in February 1979 and issued a 
report, NUREG-0531, 11 Investigation and Evaluation of Stress-Corrosion Cracking 
in Piping of Light Water Reactor Plants. 11 The new Study Group not only reaffirmed 
the conclusions and recommendations reached by the previous group (NUREG-75/067) 
but also presented some new ideas to reduce the potential for intergranular 
stress corrosion cracking (IGSCC). In addition, they addressed IGSCC in safe 
ends. ---

On March 13, 1979, NRC issued a Notice in the Federal Register to request 
public comment on the~Study Group 1 s report, NUREG-0531. After expiration of 
the public comment period and review of the Study Group 1 s conclusions/ 
recommendations, the staff initiated action in June 1979 to update NUREG-0313 
(

11 Technical Report on Material Selection and Processing Guidelines for BWR 
Coolant Pressure Boundary Piping, 11 issued July 1977) to incorporate the present 
Study Group's conclusions/recommendations and public comments received on 
NUREG-0531. 

The NRC staff is currently updating the implementation document NUREG-0313 as 
a subtask under Generic Task A-42, 11 Pipe Cracks 'in Boiling Water Reactors. 11 

The objective of other subtasks is to identify and recommend additional measures 
to reduce the susceptibility of stainless steel piping to stress corrosion 
cracking. A report on the results of this task is expected to be published 
this year. 

Further reports will be made as appropriate. 

****•"o~**** 
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The following abnormal occurrence was originally reported in NUREG·75/090, 
11 Report to Congress on Abnormal Occurrences: January·June 1975," and updated 
in subsequent reports in this series, i.e., NUREG·0090-l, 6, and Vol. 11 

No. 4. It is further updated as follows: 

75·7 Steam Generator Feedwater Flow Instability at Pressurized Water 
Reactors (PWRs) 

Since the previous 1978 update of this item (NUREG·0090, Vol. 1, No. 4), 
additional incidents of steam generator water hammer have occurred at two 
pressurized water reactors. These events occurred at Zion Unit l and San 
Onofre Unit l. One event at Zion Unit l resulted in the actuation of the 
Safety Inj~ction System. Subsequent visual inspection of the piping at Zion 
indicated no apparent structural damage as a result of the water hammer and 
safety injection. The feedwater pipes were also radiographically inspected in 
the vicinity of the steam generator nozzle and the pipes were found to have no 
cracks. Operation of the Zion unit was resumed but the licensee will modify 
the feedrings in all steam generators of Units 1 and 2 at the rate of one 
steam generator per refueling outage in order to prevent steam generator water 
hammer in the future. The water hammer at San Onofre Unit 1 resulted in minor 
damage to a seismic snubber, which was repaired. 

Steam generator water hammer has occurred in certain nuclear power plants as a 
result of the rapid condensation of steam in a steam generator feedwater line. 
The consequent acceleration of a slug of water and the impact ("hammering") 
within the piping system causes undue stresses in the piping and its support 
system. The significance of these events varies from plant to plant. Since 
the total loss of feedwater could affect the ability of the plant to cool down 
after a reactor shutdown, the NRC is concerned about these events occurring, 
even though an event with potentially serious consequences is unT1kely to 
happen. 

,.. 
With the exception of the Zion and San Onofre Units, all operating nuclear 
power stations that have had steam generator water hammer events have been 
modified and subsequently have not experienced steam generator water hammer. 
The NRC is continuing to evaluate the potential for steam generator water 
hammer in operating pressurized water reactor systems. 

Further reports will be made as appropriate. 

********** 

The following abnormal occurrence was originally reported in NUREG-0090-3, 
"Report to Congress on Abnormal Occurrences: January-March 1976, 11 and updated 
in subsequent reports in this series, i.e., NUREG-0090-4, 6, Vol. 1, No. land 
Vol. 1, No. 3. It is further updated as follows: 
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76-1 Deficiencies in the Mark I Containment Systems of Certain Boiling 
Water Reactors (BWRs) 

Actions Taken to Prevent Recurrence 

Licensee/Vendor - General Electric Company (GE) and the Mark I Owners Group 
are continuing to conduct the Mark I Containment long Term Program (LTP). 

The objectives of the LTP are (1) to establish design basis (conservative) 
loads that are appropriate for the anticipated life (40 years) of each Mark I 
BWR facility, and (2) to restore the original intended design safety margins 
for each Mark I containment sy~tem. The LTP consists of a series of major 
tasks and,subtasks which are designed to provide a detailed basis for hydro
dynamic load definition and the methodology and acceptance criteria for the 
structural assessments. The generic aspects of the LTP are described in a 
Plant Unique Analysis Applications Guide, which was submitted to the NRC in 
February 1979, and a Load Definition Report, which was submitted by parts, in 
December 1978 and March 1979. These reports describe the proposed load 
definition and assessment techniques for the Mark I LTP. These reports are 
currently under review by the NRC staff and, upon the completion of this 
review, the staff will issue a set of acceptance criteria for these generic 
assessment techniques. Subsequently, each utility will perform a plant-unique 
analysis using approved load definition and structural analysis techniques to 
demonstrate conformance with the LTP structural acceptance criteria. 

The scheduled completion date for the Mark I LTP, including the issuance of 
license amendments and the implementation of any plant modifications necessary 
to satisfy the LTP structural acceptance criteria, is December 1980. To 
maintain this schedule, a number of utilities have undertaken plant modifications 
prior to the completion of their plant-unique analysis. This action has been 
considered necessary to minimize the potential for extended plant outages 
later in the program. Similarly, modifications to components external to the 
containment (e.g., su~port structure) have and are being_conducted during 
normal plant operation. 

Further reports will be made as appropriate. 

********** 

The following abnormal occurrence was originally reported in NUREG-0090-6, 
11 Report to Congress on Abnormal Occurrences: October-December 1976, 11 and 
updated in subsequent reports in this series, i.e., NUREG-0090-7 and Vol. 1, 
No. 4. It is further updated as follows: 

76-16 Feedwater Nozzle Cracking in Boiling Water Reactors 

Over the last several years, inspections at 22 of the 23 boiling water reactor 
(BWR) plants licensed for operation in the U.S. have disclosed some degree of 
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cracking in the feedwater nozzles of the reactor vessel at 18 of those facilities 
inspected. One facility has not yet been inspected because it has not accumulated 
significant operating time. In a closely related area, cracks have been found 
in control rod drive (CRO) return line nozzles, the openings in BWR pressure 
vessels through which the high pressure water in excess of that needed to 
operate and cool the CRDs is returned to the pressure vessel. The cracks 
resemble those found in feedwater nozzles. Both conditions probably result 
from the same kind of cyclic thermal stresses. 

The NRC staff has completed its review of the proposed long-term solutions to 
the BWR nozzle cracking problem and has concluded that they provide effective 
means of mitigating the problem. A NUREG document is being written to incorporate 
guidance {or operating reactors and plants under licensing review. The resolution 
of inservice inspection technique selection and frequency of inspection has 
been separated from the generic task while major industry investigations 
(including thermal cracking of a full-size nozzle mockup for use in ultrasonic 
testing evaluation) continue. A revision to the NUREG document will be written 
at the completion of these studies. In the meantime, stringent inspection 
requirements, based mainly upon dye-penetrant testing, are still in force. 
All licensee efforts, such as system and operational changes, to lengthen the 
time to crack initiation and to slow crack growth are taken into account in 
the determination of inspection techniques and acceptance criteria. Plant 
modifications related to final resolution .of the CRD nozzle problem are still 
under NRC staff review. 

Plant-specific implementation of the generic resolution (with the exception of 
final inservice inspection technique and frequency determination) has begun. 

Further reports will be made as appropriate. 

********** 

The following abnorrna1 occurrence was originally reported in NUREG-0090-10, 
"Report to Congress on Abnormal Occurrences: October-December. 1977, 11 and 
updated in subsequent reports in this series, i.e., NUREG-0090, Vol. 1, No. 
and Vol. 1, No. 2. It is further updated as follows: · 

77-9 Environmental Qualification of Safety-Related Electrical 
Equipment Inside Containment 

As described in the last update to this abnormal occurrence (NUREG-0090, 
Vol. l, No. 2), Inspection and Enforcement (IE) Circular No. 78-08 was issued 
on May 31, 1978 to all licensees to highlight important lessons learned from 
environmental qualification deficiencies reported by individual licensees. 
Licensees were requested to examine installed safety-related electrical equipment 
and determine that proper documentation existed which provided assurance that 
the equipment would function under postulated accident conditions. 
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NRC inspections conducted of licensees' activities in response to the Circular 
identified one component (certain stem mounted limit switches) found to be 
unqualified for service within the Loss of Coolant (LOCA) environment. Also, 
NRC inspection of component qualification identified equipment which did not 
have documentation indicating it was qualified for the LOCA environment. The 
inspections also identified that the licensees' re-review and resolution of 
problem areas were not receiving the level of attention from all licensees 
that the NRC believed was warranted. Therefore, IE Bulletin No. 79-01 was 
issued to licensees of power reactor facilities on February 8, 1979. The 
intent of the Bulletin was to raise the threshold of the Circular to the level 
of a Bulletin~ i.e., actions requiring licensee response. 

In additi~n to requiring a complete review by the licensees of the enviornmental 
qualification of all Class IE electrical equipment within 120 days, the Bulletin 
also required that any equipment determined to be unqualified for its service 
conditions be reported to the NRC Director of the Division of Operating Reactors 
within 24 hours of discovery. To date, there have been some 32 separate 
.reports of unqualified equipment at 29 different plants involving five different 
types of equipment. The unqualified equipment reported included: (1) limit 
switches mounted on safety-related valve stems to indicate valve stem position; 
(2) containment isolation valve motor operators; (3) instrument and control 
cable insulated terminal lugs; (4) aluminum limit switch housings on containment 
isolation valves; and (5) ASCO pilot solenoid valves for miscellaneous valve 
air operators. 

In each instance where an item of equipment was determined to be unqualified, 
the NRC staff immediately evaluated the impact on the health and safety of the 
public and the adequacy of the remedial steps to be taken by the licensees. 
In some cases the licensees elected to replace the unqualified equipment 
immediately; in others a basis for continued operation pending corrective 
action at a specified future date was provided. In those cases where the 
licensees proposed to continue to operate the plant for a period of time 
before shutting down and replacing the affected equipment, the following 
factors were considered in the NRG staff evaluations of whether the plants 
could continue to be operated safely: (1) redundant/diverse components available 
to perform the required safety functions; (2) locking the affected component 
in its safety position; (3) administrative actions and revised operating 
procedures; (4) additional operability tests and inspections; (5) post accident 
mitigating actions available; and (6) fail safe design features. In all cases 
where continued operation was requested by the licensees based on a plant 
specific safety evaluation, the NRC staff has concluded (contingent upon 
additional staff requirements being satisfied in some cases) that the plants 
could continue to be operated safely. 

An NRC task group has been formed to review in de~ail the licensees 1 responses 
to Bulletin 79-01 in regard to the documentation of qualification of the 
affected equipment. 
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Further reports will be made as appropriate. 

****** 

The following abnormal occurrence was originally reported in NUREG-0090, 
Vol. l, No. 2, "Report to Congress on Abnormal Occurrences: Aprii-June 1978, 11 

and updated in NUREG-0090, Vol. l, No. 4. It is further updated as follows: 

78-2 Fuel Assembly Control Rod Guide Tube Integrity (A Generic Concern) 

As reported previously, examination of fuel assembly control rod guide tubes 
after service in several operating pressurized water reactors (PWRs) disclosed 
significant amounts of wear. At the extreme, some tubes had been worn through 
showing sizeable holes. The cause was determined to be flow-induced vibration 
of fully withdrawn control rods. The rod tips, vibrating against the guide 
tubes, induced degrading wear, probably aided by corrosion. 

The safety significance of the incidents relates to the functions of the guide 
tubes. Guide tubes serve both as fuel assembly structural members and as 
channels for control rod movement. Thus, guide tube failure could adversely 
affect either the preservation of a coolable core geometry or the scram capability 
of the control rods, or both. 

The observed severe. wear of the guide tubes thus far has been confined to 
facilities designed by Combustion Engineering (CE). Basic differences in the 
design of the control rod systems which insert into the guide tubes of the 
fuel assemblies exists between the CE plants and the other PWR plants (Westing
house and Babcock and Wilcox). These design differences appear to have reduced 
the severity of wear on the guide tubes in the latter vendors facilities. 
However, such wear in Westinghouse and Babcock and Wilcox plants and in Exxon 
Nuclear fuel assemblies is under investigation by the NRC staff . 

... 
To overcome the susceptibility to wear by the guide tube material (Zircaloy-4) 
and to recover the design margin lost by wear, CE designed stainless steel 
sleeves for use in the guide tubes. Prior to installation of stainless steel 
sleeves during a refueling outage, operators of CE reactors instituted the 
practice of inserting the control rods three inches further into the core than 
the normal fully withdrawn position. That action both distributed the wear 
location and provided added assurance of scram capability. NRC approval was 
granted for this short-term administrative procedure allowing continued operation 
with the control rods inserted three inches further into the core. 

The use of sleeved guide tubes was approved by the NRC as an interim repair to 
mitigate the guide tube wear on a cycle specific basis. In conjunction with 
the use of the stainless steel sleeves, the NRC staff required that inspection 
programs be submitted for review and approval well in advance of refueling 
shutdowns. 
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The first opportunity to evaluate the performance of the sleeved guide tubes 
after reactor operations occurred during the Millstone Unit 2 refueling outage 
in the spring of 1979. Subsequent to the Millstone 2 refueling, the St. Lucie 
Unit No. 1 and the Calvert Cliffs Unit No. l also provided additional evidence 
on the performance of the sleeved guide tubes. Based on the results of these 
inspections, the sleeving modification has performed well as an .interim solution 
to mitigate the guide tube wear, but it does not eliminate the cause of the 
wear. 

Additional out-of-reactor hot loop testing by CE showed the important role of 
flow-induced vibration of the control rods in the guide tube wear problem. 
The vibration and, hence, the wear, was reduced by redistributing some of the 
guide tub~ coolant (water) flow. Two fuel assembly modifications were designed 
to redistribute the coolant flow. One involved inserting a splined cylinder 
in the top of the guide tube. The second involved reducing the size and 
number of flow holes in the bottom of the guide tube. Test results favored 
the modified flow hole design. A limited number of assemblies with both 
modifications are installed in currently operating reactors to confirm the 
loop test results. 

The Calvert Cliffs Unit No. 2 is scheduled for refueling in the late summer or 
early fall of 1979. This unit has, in addition to the sleeving modification, 
16 assemblies with modifications designed to affect the coolant flow and 
perturb the vibrational characteristics of the control rods. 

The NRC has closely monitored the analyses and experiments performed by CE. 
The NRC staff agrees with the vendor that the results point to control rod 
flow-induced vibration as the principal factor in guide tube wear. Therefore, 
design modifications intended to redistribute flow in guide tubes were judged 
appropriate. The NRC has approved the modified designs for limited operation 
on the basis that they will mitigate the wear problem. Approval of either 
design modification as a final solution to the problem will be contingent upon 
the results of further out-of-reactor experiments and examination of the 
modified assemblies which are currently subject to in-reactor_operations. 

Further reports will be made as appropriate. 

********** 

The following abnormal occurrence was originally reported in NUREG-0090, 
Vol. 1, No. 4, 11 Report to Congress on Abnormal Occurrences: October-December 
1978, 11 and is further updated as follows: 

78-5 Loss of Containment Integrity 

The NRC staff review of the generic implications of the two events (Millstone 
Unit 2, and Salem Unit 1), has continued. The NRC staff letter of November 
1978 has requested all licensees of operating reactors to respond to generic 
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concerns about containment purging or venting during normal plant operation. 
The generic concerns were twofold: 

l. Events had occurred where licensees overrode or bypassed the safety 
actuation isolation signals to the containment valves. 

2. Recent licensing reviews have required tests or analyses to show that 
containment purge or vent valves would shut without degrading containment 
integrity during the dynamic loads of a design basis accident-loss of 
coolant accident (OBA-LOCA). 

The NRC position of the November 1978 letter requested that licensees take the 
following..J>ositive actions pending completion of the NRC review: (1) prohibit 
the override or bypass of any safety actuation signal which would affect 
another safety actuation signal; the NRC Office of Inspection and Enforcement 
would verify that administrative controls prevent improper manual defeat of 
safety actuation signals, and (2) cease purging (or venting) of containment or 
to limit purging (or venting) to an absolute minimum, not to exceed 90 hours 
per year. Licensees were requested to demonstrate (by test and analysis) that 
containment isolation valves would shut under postulated OBA-LOCA conditions. 

After the licensee responses were received for review, the NRC staff made site 
visits to several facilities, met with other licensees at Bethesda, Maryland, 
and held numerous conferences with many other licensees. The staff also met 
with some valve manufacturers. During these discussions the staff stressed 
that positive actions must be taken to assure that containment integrity would 
be maintained in the event of a OBA-LOCA. 

As a result of these actions, the NRC staff was informed that at least three 
valve vendors have reported that their valves may not close against the ascending 
differential pressure and the resulting dynamic loading of a design basis 
LOCA. All identified licensees whose plants had questioned the designs are 
maintaining the valves in the closed position or are restricting the opening 
of the valves when primary containment integrity is required~ Re-evaluation 
of the valve performances under the OBA-LOCA condition are being made by 
affected licensees. · · 

At this time, the licensees of about twenty percent of the reactors have not 
yet limited purging and venting of containment beyond their current licensed 
requirements. The remainder of the licensees have either ceased purging 
(about twenty-five percent of the reactors) or have limited purging to various 
degrees. As the NRC review progresses, licensees which might have electrical 
override circuitry problems are being advised not to use the override and have 
taken compensatory interim measures to minimize the problem. The NRC is 
continuing to take such action during the remaining reviews. 

Pending completion of the NRC staff's review, the following interim measures 
will be required by licensees of operating reactors that do not now limit 
purging or venting of containment. These licensees will be required to 
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propose modifications to plant or system design to m1n1m1ze the need for 
purging or venting of the containment. Design modifications being considered 
include limiting valve angular opening to assure that critical valve parts 

. wi 11 not be damaged during the OBA-LO CA, increasing the coo 1 i ng capacity of 
the containment cooling system to control the containment pressure, temperature 
and relative humidity, and using internal charcoal filter system·for air 
circulation and filtering throughout all containment and during plant discharge 
to reduce airborne activity. 

Further reports will be made as appropriate. 

********** 

The following abnormal occurrence was originally reported in NUREG-0090, 
Vol. 2, No. 1, 11 Report to Congress on Abnormal Occurrences: January-March 
1979, 11 and is further updated as fo 11 ows: 

79-1 Degraded Engineered Safety Features 

As described in NUREG-0090, Vol. 2, No. l, three safety concerns emerged from 
the analysis of the event that occurred at Arkansas Nuclear One (ANO) site on 
September 16, 1978. The three concerns were: 

l. The offsite power supply for ANO Unit 1 Engineered Safety Feature loads 
was deficient in that degraded voltage could have resulted in the 
unavailability of ESF equipment, if it were to be needed. 

2. The design of the ANO site electrical system that provides offsite power 
to Units l and 2 did not fully meet the Commission's Regulations, 10 
CFR 50, Appendix A, General Design Criterion 17, because in certain 
circumstances a failure of one of the two offsite power circuits would 
also result in a failure of the other such circuit. --.. 

3. Deficiencies existed in the operation of the Unit 2 inverters that convert 
battery power to AC power for certain safety-related equipment. 

As stated in the previous report, the NRC has reviewed and approved corrective 
actions taken by the licensee to prevent recurrence. The actions taken to 
date have satisfactorily alleviated the safety concerns (2) and (3) above. 
The review and evaluation by NRC staff of corrective actions proposed by the 
licensee addressing safety concern (1) is still in progress. · 

The existing NRC generic review activity regarding degraded grid voltage 
related to the July 5, 1976 Millstone Unit 2 event* has been expanded to 
ensure that adequate voltage will be available at the ESF buses during all 
electrical transients including voltage degradation resulting from 1oading 

*Reference Abnormal Occurrence No. 76-9 ("Failure of Undervoltage Trip logic 
and Consequent Loss of Safeguard Power") reported in NUREG-0090-5 and NUREG-0090-6. 
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due to onsite automatic switching. A letter was sent from the NRC to power 
reactor licensees on August 8, 1979 requesting the licensees to review the 
adequacy of their electric power systems. Responses were requested within 60 
days. 

Further reports will be made as appropriate. 

The following abnormal occurrence was originally reported in NUREG-0090, 
Vol. 2, No. l, "Report to Congress on Abnormal Occurrences: January-March 
1979,'' and is further updated as follows: 

79-2 Defi~iencies in Piping Design 

The Nuclear Regulatory Commission staff ordered five plants to shutdown on 
March 13, 1979, until reanalysis and necessary modifications were made to 
safety-related piping systems to bring them into conformance with requirements 
for withstanding earthquakes. The plants ordered shutdown were Beaver Valley 
Unit 1, James A. FitzPatrick, Maine Yankee and Surry Units land 2. 

Stone and Webster Engineering, the architect engineer for all five plants, and 
Duquesne Light Company, the licensee for the Beaver Valley facility, reported 
to the NRC during a meeting on March 8, 1979, that an algebraic summation 
method was used to combine seismic forces in the computer code SHOCK II. The 
algebraic summation method can result in cancellation of seismic forces and 
resulted in prediction of stresses significantly lower than would be predicted 
by NRC approved techniques. Following the meeting on March 8, memb~rs of the 
NRC staff met for three days with Stone & Webster Engineering officials in 
Boston. Additional analyses of piping systems for the Beaver Valley facility 
were performed. These analyses indicated significant overstress in the piping 
systems under postulated earthquake conditions when.computer codes were utilized 
which did not combine seismic loads algebraically. Piping systems involving 
the integrity of the feactor coolant pressure boundary, Emergency Core Cooling 
Systems and safe shutdown systems,· were involved. It was also determined that 
the same computer code (SHOCK II) was used in the design of four other facilities. 
The NRC staff ordered all five plants shut down because there .. was not assurance 
that a severe earthquake at any of these facilities would not cause an accident, 
damage emergency core cooling systems, and prevent safe shutdown of the plant. 

The required reanalysis ~nd necessary modifications were completed for Maine 
Yankee and Beaver Valley and orders were issued on May 24, 1979 and August 8, 
1979, respectively terminating the March 13, 1979 Show Cause Orders. Sufficient 
reanalysis and modifications were completed for FitzPatrick and Surry Unit l 
to permit issuing orders on August 14, 1979, and August 22, 1979, respectively 
allowing resumption of operation for 60 days while some remaining pipe support 
analyses were completed. 
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Surry Unit 2 was shut down for steam generator repair and replacement prior to 
the March 13, 1979 shut down order. Because of the long shutdown for steam 
generator work, the seismic reanalysis required by the order was delayed by 
the licensee. It is not anticipated that the required seismic reanalysis will 
lengthen the plant shutdown. 

Several actions have been taken by the NRC staff related to review, evaluation 
and approval of computer codes used for seismic analysis of safety-related 
piping. The computer code verification program initiated by the staff has 
three principal parts; (1) review of actual computer code listings, (2) solution 
of NRC benchmark problems to compare results to known values, and (3) independent 
check analyses of piping problems using NRC's own computer code. Additionally 
the NRC staff reviewed the development of the mathematical model which represents 
the piping system. · 

On April 13, 1979, Florida Power and Light, the licensee for Turkey Point 
Units 3 and 4, reported that algebraic summation techniques had been utilized 
by Westinghouse in design of the main reactor coolant system piping. The NRC 
reviewed the results of Westinghouse's reanalysis, determined that the piping 
design was acceptable and permitted resumption of operation of both Turkey 
Point Units. However, as a result of this information, an NRC IE Bulletin was 
issued on April 14, 1979, requiring all licensees to review the computer codes 
used in the design of safety-related systems to determine if algebraic summation 
had been utilized. A total of 24 additional plants used an algebraic summation 
technique. Four of these plants were still under construction and had not yet 
been issued operating licenses. The computer codes identified were: 

SHOCK II 
WES TOYN 
DAPS 
PIPDYN II 
AD LP I PE 

Stone & Webster Engineering 
Westinghouse 
General Electric 
Franklin Institute 
Arthur D. Little Company ·-

The NRC staff has required reanalysis of all affected piping, modification 
when necessary, and computer code verification for those codes used for reanaly
sis. The majority of the 20 operating reactors not designed by Stone & Webster 
Engineering utilized algebraic summation methods on very few piping systems 
and had reanalyzed these systems prior to responding to the bulletin. In a 
few cases (Pilgrim Unit l, Brunswick Units 1 and 2, Indian Point Unit 3 and 
Salem Unit 1), the use of algebraic summation was more extensive. One unit, 
Salem Unit l, has been shut down since April 1979 for refueling and other 
modifications, and will not resume operation until the algebraic summation 
issue is resolved. All other units have been resolved completely, or based 
upon NRC staff evaluation have been permitted to continue operation during 
reanalysis. In each case where continued operation was permitted (Brunswick 
Units 1 and 2 and Indian Point Unit 3) analysis methods utilized and the 
margin in the piping design to code allowable values were such that modification 
to piping systems was unlikely. The staff however required detailed reanalyses 
to confirm that the designs were acceptable. 
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As described in the previous Abnormal Occurrence Report to Congress (NUREG-0090, 
Vol. 2, No. 1), an additional issue has been identified which can cause seismic 
analysis of safety-related piping systems to yield nonconservative results. 
The issue involves the accuracy of the information input for seismic analyses. 
NRC IE Bulletin 79-14 was issued on July 2, 1979 to all power reactor facilities 
with an operating license or a construction permit. The Bulletin, which was 
revised on July 18, 1979 and supplemented on August 14, 1979, directs the 
licensees to perform inspections of their safety-related piping systems and 
supports. Various categories of infDrmation were to be reported to the NRC 
within 30, 60, and 120 days. The NRC will then review the results and take 
action, as appropriate, on a case-by- case basis. Because of the conservatism 
and redundancy built into the piping systems, the NRC did not require the 
facilitie' to be shut down pending.completion of the inspections and remedial 
action if required. However, one plant, Ft. St. Vrain, has shutdown pursuant 
to technical specification requirements resulting from nonconformances discovered 
during 11 as-built11 inspections. The inspection at this plant is not complete. 
Currently, several significant nonconformances have been identified and are 
being resolved. Licensee responses for the information required within 30 
days are being presently reviewed by the NRC. 

Further reports will be made as appropriate. 

********** 

The following abnormal occurrence was reported first in NUREG-0090, Vol. 2, 
No. l, 11 Report to Congress on Abnormal Occurrences: January-March 1979, 11 and 
in the Federal Register (44 FR 45802) on August 3, 1979. It is further updated 
as follows: 

79-3 Nuclear Accident at Three Mile Island 
-

The Three Mile Island Unit 2 (TMI-2) plant remains in a stable-condition. In 
late August 1979, core flow was being provided by natural circulation; core 
cooling was being maintained by steaming the 11 A11 steam generator through the 
turbine bypass valve to the main condenser. On August 20, 1979, the hot and 
cold leg temperatures were 165°F and 157°F, respectively; the highest incore 
thermocouple indication was 253°F. Primary pressure was about 275 psig. As 
reported in the previous report, an alternate mode of cooling is in place in 
case the existing mode becomes inoperable. 

The licensee (Metropolitan Edison Company) has made prov1s1on for a direct 
sampling capability in the containment while maintaining constant containment 
isolation. An existing, but unused penetration was modified to provide a 
sampling point by boring a hole through a blank flange. The penetration is 
about two feet above the water line (the water in the containment is about 
seven feet deep). The radiological aspects of the modifications were reviewed 
and approved by NRC personnel onsite. The sampling capability will be used to 
monitor the radioactivity both above and below the water line. The information 
will be useful in planning cleanup activities and to obtain a better estimate 
of core damage. 
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The first significant waste shipment from TMI-2 (a previous shipment consisted 
of three liners, shipped in mid-April to Richland, Washington) since the 
accident was shipped on August 7, 1979, arriving at Nuclear Engineering Company's 
Hanford, Washington burial facility on August 10, 1979. The shipment consisted 
of 157 55-gallon drums of low specific activity trash. The ship~ent was made 
without incident. · 

The licensee has completed work on specially-built equipment to decontaminate 
intermediate level radioactive waste water resulting from the accident. The 
water which would be decontaminated by the system (designated 11 EPICOR-II 11

) is 
contained in tanks in the Unit 2 auxiliary building and totals approximately 
265,000 gallons. The primary radioactive contaminants are iodine-131 and 
cesium-131 -- ranging from as much as 3 microcuries per milliliter of iodine 
to as much as 35 microcuries per milliliter of cesium. The NRC staff has 
completed an environmental assessment of the use of the 11 EPICOR-II 11 system and 
has issued it for public comments. The systems will not be used until authorized 
by the Commission. 

The NRC 1 s Office of Inspection and Enforcement (IE) issued their report of the 
investigation into the March 28, 1979 TMI-2 accident. The report (NUREG-0600) 
was issued in early August 1979. The IE investigation covered two aspects of 
the accident: 

l. Those related operational actions by the licensee during the period from 
before the initiating event until approximately 8:00 p.m., March 28, when 
primary coolant flow was re-established by starting a reactor coolant 
pump, and 

2. Those steps taken by the licensee to control the release of radioactive 
material to the offsite environs, and to implement the licensee's emergency 
plan during the period from the initiation of the event to,midnight, 
March 30. 

These investigation periods were selected because they include the licensee 
actions which most significantly affected the accident sequence and its results. 

The IE investigation supported the reported population dose from the accident 
as developed by an ad hoc assessment group (which included representatives of 
various Federal agencies) and reported in NUREG-0558 which was issued May 10, 
1979. The ad hoe's conclusion that the accident resulted in minimal risks of 
additional health effects to the offsite population was also summarized in the 
previous Abnormal Occurrence Report to Congress (NUREG-0090, Vol. 2, No. 1). 

The IE investigation also substantiated ear1ier conclusions concerning the 
underlying causes of the accident and those factors that contributed to its 
severity. Inadequacies in six major areas were confirmed: 
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1. Equipment performance (failures and maloperation). 
2. Transient and accident analyses. 
3. Operator training and performance. 
4. Equipment and system design. 
5. Information flow, particularly during the early hours of the accident. 
6. Implementation of emergency planning. 

The investigation concluded that the accident could have been prevented, in 
spite of the listed inadequacies, if the plant systems and procedures had been 
permitted to function or be carried out as planned. Subsequent actions have 
been required by the NRC to retrain all licensed operators in an effort to 
preclude recurrence. Upgraded procedural instructions have also been required. 

' 
The investigation also identified up to 35 potential violations of federal 
procedures by the licensee. These are being further evaluated and appropriate 
action will be taken with the licensee. 

The Lessons Learned Task Force is one of several TMI-2 related activities 
underway in the NRC. The Task Force was established in the NRC Office of 
Nuclear Reactor Regulation (NRR) to ensure the continued safe operation of 
licensed nuclear power plants. The purpose of the Task Force is to identify 
and evaluate those safety concerns originating with the TMI-2 accident that 
requfre licensing actions (beyond those already specified in IE Bulletins and 
Commission Orders) for presently operating reactors as well as for pending 
operating license and construction permit applications. The Task Force issued 
a status report together with short-term recommendations in late July 1979. 
The report (NUREG-0578) identified 23 specific requirements whose implementa
tion was judged to provide substantial, additional protection which is required 
for the public health and safety. The time scale recommended for promulgation 
and implementation was also presented. The requirements were d{s~ussed with 
licensee representatives in a meeting held in Bethesda, Maryland. in early 
August 1979. The rec~mmendations of the Task Force are or will be implemented 
as approved by the Director of NRR or the Commission. The Task Force is 
developing longer term recommendations and plans to issue·a final report in 
October 1979. Topics to be addressed in that report include.general safety 
criteria, system design requirements, nuclear power plant operation, and the 
nuclear power plant licensing process. Additional licensing actions or require
ments may be recommended by the Task Force within the next several months for 
backfit to operating plants and pending license applications. 

A related ongoing effort in the NRC Office of Nuclear Reactor Regulation is 
the Bulletins and Orders (B&O) Task Force. This group is perform~ng safety 
evaluations for the five Babcock & Wilcox plants shut down by confirmatory 
Commission Orders, and is reviewing the responses to IE Bulletins by licensees 
with nuclear steam supply systems designed by Westinghouse, Combustion Engineering, 
and General Electric. The B&O Task Force plans to publish reports that will 
cover the various plant designs of each of the reactor vendors noted above. 
The reports will deal with specific plant design aspects. Feedwater transients 
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and small break loss-of-coolant accidents are being evaluated in considerable 
detail, including the review of emergency procedures and operator training for 
these events. These reports are scheduled to be available in the late summer 
of 1979. 

Inspection and Enforcement (IE) Bulletin Nos. 77-0SC and 79-06C·was issued on 
July 26, 1979 to all pressurized water reactor (PWR) facilities with an operating 
license. The Bulletin requires that under loss of coolant symptoms, all 
operating reactor coolant pumps be tripped (turned off) immediately before 
significant voiding in the reactor coolant system occurs; certain required 
operator actions and analyses to be performed by the licensees were also 
stipulated. This revised Bulletin was issued after calculations by the PWR 
vendors iRdicated that, for a certain spectrum of small breaks in the reactor 
coolant system, continued operation of the reactor coolant pumps could increase 
the mass lost through the break and prolong or aggravate the uncovering of the 
reactor core. 

As described in the previous Abnormal Occurrence Report to Congress (NUREG-0090, 
Vol. 2, No. 1), there are continuing investigations of the accident underway. 
Further actions will be considered and implemented as necessary based on the 
ongoing NRC staff studies, and the ongoing Presidential, Congressional, and 
NRC investigations. The NRC continues to have onsite staff at TMI to assure 
that (1) TMI-2 achieves a safe cold shutdown condition, and (2) radwaste 
cleanup and recovery operations are conducted in a safe manner such that 
occupational exposures and releases offsite are as low as reasonably achievable. 

TMI-1, which was in a shutdown condition at the time of the TMI-2 accident, 
remains shutdown. It is estimated that it may be up to two years before TMI-1 
can resume operation, considering the time necessary for licensee actions and 
modifications, public hearing process, and final NRC action. -

Further reports will pe made as appropriate. 
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APPENDIX·c 

OTHER EVENTS OF INTEREST 

The following event is described below because it may possibly be perceived by 
the public to be of public health significance. The event did not involve a 
major reduction in the level of protection provided for public health or 
safety; therefore, it is not reportable as an abnormal occurrence. 

Cracking in Main Feedwater System Piping (PWR Plants) 

Description 

On May 20, 1979, Indiana and Michigan Electric Company informed the NRC of 
cracking in two feedwater lines at the D.C. Cook Unit 2. Leaking circum
ferential cracks were identified in the 16-inch lines in the immediate vicinity 
of the steam generator nozzles. Subsequent volumetric examination (radiography) 
revealed crack indications at similar locations in all feedwater lines of both 
Units l and 2. As a result of a letter sent to all PWR licensees by the NRC 
and the issuance of Inspection and Enforcement (IE) Bulletin No.79-13, inspec
tions are being performed at other PWR facilities. Of the 22 facilities 
examined to July 20, 1979, 12 have piping cracks or crack-like indications in 
the vicinity of the feedwater nozzles. 

Presumed Cause/Mode of Failure 

The mode of failure at the facilities with the most severe cracks has tentatively 
been identified as corrosion assisted fatigue. The cracking at these facilities 
has been located at a stress riser caused by machining the fitting. Internal 
diameter cracking of a less severe nature, which is not localized at the 
discontinuity, has been located at two units, Point Beach Unit 2 and San 
Onofre. The cracking·mode at San Onofre has been identified tentatively as 
primarily stress assisted corrosion. 

The initiating cause and driving force for the cracking has not been positively 
identified at this time. Factors that could contribute to the cracking include 
the following: 

Pipe vibrations 
Thermal stresses 
Environmental effects 
Improper pipe restraint and support 
Fabrication discontinuities 

Reanalyses of normal piping system stresses and visual inspections of the 
feedwater lines have not, to date, uncovered any anomalies that would be 
expected to cause cracking. No significant deviations from proper feed~ater 
chemistry control have been discovered. Through-wall thermal stresses due to 
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alternate heating and coo1ing of this region have been analyzed and do not 
appear to be large enough to cause the degree of cracking found within the 
relatively short time periods of operation (approximately 1 year at Cook-2). 
At least three of the facilities involved have not experienced water hammer 
events. ·Thermal stresses, both high and low cycle, which could occur because 
of mixing of hot and cold water in the nozzle region during hot .standby are 
also being considered, but to date have not been quantitatively analyzed 
pending the outcome of test programs. 

licensees for several facilities at which the cracking was most severe have 
agreed to install a multitude of thermocouples, strain gages and accelerometers 
at appropriate places on feedwater piping in the vicinity of the nozzles. 
During su~sequent operations these instruments will be monitored in an attempt 
to find the cause or causes of cracking. 

Safety Significance 

The NRC has considered the safety significance. of 'these cracks-, and has concluded 
that the worst cracks found to date (Cook-2) would be unlikely to result in a 
significant feedwater line break (leaks are possible) in the event of an 
earthquake. It is conceivable, however, that a line may not survive a severe 
water hammer although it is unlikely that more than one line would experience 
a severe water hammer event simultaneously. Thus, the worst reasonable con
sequence would be the rupture of a single line, with which the facilities are 
designed to cope. 

Repair Procedures 

Repairs are being or have been made using somewhat improved designs for this 
p1p1ng region. The NRC has concluded that they are adequate pending the 
outcome of the test programs being conducted at several facilities~ The NRC 
has advised other licensees to follow the conduct of these prog~ams and that 
other remedial measures may be required later depending on the findings of the 
tests. .. 

NRC Action 

The NRC will follow closely the conduct of the several test programs to be 
conducted and will review and analyze the test results. The NRC will also 
have samples of the cracked piping analyzed metallographically. In addition, 
the piping designs and facility operating procedures of all PWRs are being 
reviewed in an attempt to find common factors which may result in cracking or 
preclude cracking. 
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OTHER EVENTS CONSIDERED FOR ABNORMAL OCCURRENCE REPORTING 

The following incidents are samples of incidents seriously considered for 
abnormal occurrence reporting.. The incidents are briefly discussed and the 
reasons why they are not being reported are stated. The incidents were judged 
not to have involved a major reduction in the level of protection provided for 
public health or safety. 

This enclosure is provided to the Commission per Commission comments on 
SECY-76-4Zl; the enclosure will not be a part of the published report. 

1. Failure in High Pressure Injection Systems 

On January 3, 1979, during a monthly surveillance test of the Davis-Besse 
Unit 1 High Pressure Injection (HPI) pumps, the licensee found that there was 
no flow through the recirculation line from the pump discharge to the Borated 
Water Storage Tank (BWST). Investigation revealed that a portion of the line 
exposed to the outside weather was frozen. This portion of the line to the 
BWST is common to both HPI pumps. The line has redundant heat tracing (a 
heated wire to prevent freezing); it is insulated; and it has a low-temperature 
alarm system to warn of freezing conditions. The line froze through; apparently 
because of prolonged sub-freezing temperatures and a defect in the insulation. 
There was no apparent malfunction of the heat tracing or temperature alarm 
circuits, although the temperature sensing elements are located in an area not 
exposed to the coldest temperature conditions. 

This recirculation line serves two purposes: One is to provide a .flow path 
for surveillance testing, and the other is to provide a m1n1mum flow path to 
prevent possible damage to the pump in the event it is operated~against a 
closed discharge valve or a reactor coolant system pressure greate~ than the 
maximum discharge pressure of the pump (approximately 1600 psig). 

In its initial review of the event on January 3, 1979, the licensee concluded 
that the pumps were still operable with the recirculation line frozen. On 
January 5, 1979, the line was thawed and the surveillance test of the pumps 
was successfully completed. 

During a review of the event on March 12, 1979, the licensee concluded that 
there were special condttions in which reactor coolant system pressure could 
decrease slowly enough to cause the HP! pumps to operate for a significant 
period of time at maximum discharge pressure with no water flow through the 
pump (shutoff head) if the recirculation line were frozen or otherwise blocked. 
Depending upon the length of time the HPI pumps operated at "shutoff head, 11 
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the internal pump temperature rise could damage the pumps and make them 
inoperable. 

However, in April, the licensee informed the NRC that the significance of the 
event had been reanalyzed based on recently acquired data on the heat-up rate 
of the pump operating without water flow. It was concluded that.no damage 
would occur, even during a slow depressurization. They calculated that if the 
recirculation line was frozen, the pumps would operate for less than l minute 
before a flow of 35 gpm would be established, whereas, 10 minutes of operation 
without flow would be required to heat the pump casing to a temperature of 
300°F. Damage to the pump would occur above this temperature. Therefore, 
there was no impact on public health or safety. The licensee's analysis was 
submitted,to the NRC. 

As corrective action, the thermostatic temperature setting for the heat trace 
installed on the recirculation line was temporarily increased and the line was 
blown free as the frozen section was thawed. A temporary enc.losure was built 
around the line and an additional heat trace was added. Surveillance testing 
to verify pump operability was performed following the thawing of the recircula
tion line. An engineered evaluation is being conducted by the licensee to 
determine long-term corrective action. 

2. Deficient Procedures 

On June 2 while Arkansas Nuclear One - Unit 1 was preparing for startup, an 
NRC inspector in the control room found that during a surveillance test of the 
main feedwater check valves, the controls of the emergency feedwater system 
were positioned so that the system could not automatically respond if needed. 
The NRC inspector found that the test procedure being used by the licensed 
operators did not include, as it should have, instructions either ~o bypass 
the emergency feedwater system or to return it to normal. The plant operators, 
without approved procedures covering this aspect of the test. bypassed the 
controls that would have started the feedwater system au~omatica11y. Lacking 
a procedural requirement to return the system to normal, there was no assurance 
that emergency feedwater would be provided automatically if needed. 

Following the Three Mile Island accident, the NRC required that operators be 
trained to initiate properly the emergency feedwater system manually if it 
does not come on automatically. Thus, while no immediate safety !1azard existed 
at the Arkansas Unit 1 plant because of the improper action, the NRC staff is 
concerned about the potential safety hazard of leaving the emergency feedwater 
system in the bypassed condition, about the possibility that other procedures 
at the Arkansas plant may be deficient, and about the fact that the operators 
deviated from procedures in performing the surveillance test. 

Arkansas Power and Light Company has returned the plant to cold shutdown. The 
June 2, 1979 NRC Order confirmed the requirement for a cold shutdown until the 
Commission staff is satisfied with the utility's method of controlling the 
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development of operating procedures, the adequacy of existing procedures, and 
unti1 there is assurance that operators will not deviate from those procedures. 

Licensee actions required as a result of the Order were confirmed by NRC 
inspections. On June 14, 1979, Arkansas Power and Light Company.was authorized 
to return Arkansas Nuclear One - Unit l to operation. 

IE Information Notice No. 79-15 ("Deficient Procedures 11
) was issued on June 7, 

1979 to all holders of reactor operating licenses and construction permits to 
inform them of this event. 

It is believed that this event is not an AO. While the event was viewed as 
serious, we feel this single event is below the threshold for indication of a 
"Serious deficiency in management or procedural controls in major areas. 11 

However, the staff will continue to follow the Unit 1 experiences with the 
emergency feedwater system to determine if the present AO judgments on this 
matter should be revised. ~"· 

3. Issuance of Order to Show Cause - Spent Fuel Casks 

During a meeting on March 29, 1979, and by letter dated April 2, 1979, the 
Nuclear Assurance Corporation informed the NRC staff that a cask designated as 
the Model No. NFS-4 (NAC-1, Serial A) was not fabricated in accordance with 
the design approved by NRC Certificate of Compliance No. 6698. Cask Model No. 
NFS-4 is used for transportation of spent reactor fuel and is authorized to 
carry one PWR element or two BWR elements. Eighteen owners/users and the 
Department of Energy are currently authorized to use this model cask. 

The information provided by Nuclear Assurance Corporation in the March 29 
meeting indicates that one or more of the shells is warped or bowed, but the 
exact cause or extent of the warp or bow is not known at this time. Also, the 
NRC staff was informe~ that the cask manufacturer added increased shielding 
material in an area of reduced shielding thickness by welding copper plates to 
the outer shell of the cask. 

The full safety implications of these reported deviations are not known at 
this time but they could represent a substantial reduction in the effective
ness of the package such that it would not meet the requirements of 10 CFR 
Part 71 for normal and accident conditions. It is possible that other casks 
fabricated to this design contain similar deviations. There are six casks 
fabricated to the design and one under construction at the present time. 

An order which was signed on April 6, 1979 was considered essential in the 
interest of public health and safety. All casks of this design should be 
withdrawn from use until a determination can be made of the exact nature of 
any deviations from the approved design and an assessment can be made of the 
safety significance of such deviations. 
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The order became effective immediately and affected eighteen (18) licensees. 
The order required that: 

(1) Effective immediately, the general license to use casks desigated as 
Model No. NFS-4 is suspended pending further order of the Commission. 

(2) Each owner/user shall show cause in the manner hereinafter provided why 
the general license to use cask Model No. NFS-4 should not remain suspended 
until such time as: 

The owner/user demonstrates to the Commission that each cask was fabricated 
in accordance with the design approved by the Commission in Certificate 
of C~mpliance No. 6698. This demonstration shall include review of the 
quality assurance records required by Condition 17 to Certificate of 
Compliance No. 6698 and actual physical measurements of existing packages. 

It is not believed that the issuance of this order should be reported as an 
abnormal occurrence at this time since the ful.1 safety i1t1plications of the 
reported deviations are not yet known. -

4. Issuance of License Amendment - Fuel Fabrication Facility 

On April 16, 1979, the NRC staff was informed by a representative of Nuclear 
Fuel Services, Inc. (NFS) that the Oil, Chemical and Atomic Workers Union 
representing the hourly production employees at the NFS plant at Erwin, 
Tennessee, had gone out on strike. The following information regarding the 
company's operating plans was subsequently obtained from NFS personnel at 
Rockville, Maryland, and Erwin, Tennessee: 

1. Management personnel would continue to operate the 11 high-enri~tied 11 • 
operations to deplete the process equipment of uranium in preparation for 
inventory, scheduled for May 9, 1979; ·----:-c .. 

2. All scrap inventory would be processed to a form suitable for inventory; 

3. The decision to restart the production line after the inventory would be 
contingent upon the progress NFS was making in contract negotiations with 
the union. 

The NRC staff advised NFS that it agreed with the steps being taken to deplete 
the enriched system of uranium and to process it to a stable form for inventory, 
and that the staff did not disagree with any plans the company might have to 
restart operations, using management personnel, after the inventory. 

In order to ensure that public health and safety would not be comp~omised by 
the company's actions, however, the NRC staff issued by letter dated .~pril 23, 
1979, an immediately effective license amendment to Special Nuclear Material 
License No. SNM-124 adding the following license conditions: 
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11 Prior to introducing additional special nuclear material into the process 
systems and/or commencement of operations, using management personnel, 
NFS shall obtain written approval from the Commission. This condition 
shall be terminated when the Commission is satisfied that sufficient 
trained production workers are available to man the process facilities, 
under normal, safe operating conditions." 

By letter dated May 17, 1979, NFS submitted the "Planning Guidelines" to be 
utilized for operation during the strike, and a request for approval of resump
tion of operations. The guidelines discussed the selection and qualifications 

.of health and safety personnel, the training of operational personnel, and the 
NFS staffing concepts for the operational and support groups at the Erwin 
facility. 

The NRC Resident Inspector at NFS Erwin, together with the NRC Regional Inspector, 
conducted a complete inspection of the NFS facilities May 8-10, 1979. Based 
on their observations, inspection findings, and discussions with licensee 
representatives, it was the inspect·ors 1 opinion that management personnel 
could safely conduct limited production operations. The limiting factor was 
the availability of trained manpower. 

On May 18, 1979, based upon the NFS letter of May 17, 1979, specifying the 
staffing plan for limited operations, the NRC staff issued an amendment to 
Materials License No. SNM-124 deleting the condition added to the license by 
order dated April 23, 1979, permitting resumption of operations. 

It is not believed that the issuance of this license amendment should be 
reported as an abnormal occurrence. The amendment was issued to provide 
assurance of continued protection of the public health and safety, and was not 
in response to an observed safety deficiency. This identifies a potential 
generic safety concern that should be investigated when licensees.plan operations 
with 1 imited staffing. :·· 
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1. There was one abnormal occurrence at the 70 nuclear 
power plants licensed to operate. The event involved 
a major degradation of primary containment boundary. 

2. There was one abnonnal occurrence at the fuel cycle 
facilities (other than nuclear power plants). The 
event involved a mill tailings impoundment dam failure. 
(See NOTE below.) 

3. There were no abnonnal occurrences at other licensee 
faci 1 ities. 

4. There were two abnorma 1 occurrences reported by thE~ 
Agreement States. Both incidents involved overexpe>sure. 
of radiography personnel. 

The report is similar in format to the pub 1 ished seventeenth 
report. The report contains three Appendix C items {Other 
Events of Interest). One pertains to the construction 
deficiencies at the Marble Hill 1 and 2 facilities; the 
second pertains to a low level radioactive gas release at 
North Anna Unit l; and the third pertains to the inventory 
d1 fference at Nuclear Fue.l Services. {The guidelines for 
Appendix C reporting are referenced in Infonnation Report, 
SECY-78-460A, dated December 1, 1978.) 

NOTE: Including the event at Nuclear Fuel Services in 
Appendix C rather than as a separate abnormal occurrence 
is a matter that is at issue. Since the attached draft 
was written and coordinated, some members of the staff' 
believe the event at Nuclear Fuel Services may qualify 
as an abnonna 1 occurrence (the inventory d1 fference ha.s 
not been resolved and there may be a substantial brea~:
down of the accountability system). rf>A is exploring 
this further with NMSS and IE. If an abnonnal occurrence 
recOltlllendation is made and approved by the Commission, 
we propose that the abnonnal occurrence writeup be 
included in a subsequent report to Congress, since the 
determination would probably not be made until January, 
1980. Alternatively, the Camnfssion may wish to include 
such an abnormal occurrence determination in this report 
and drop the Appendix C item on NFS, En.iin. We will 
provide further infonnation on the possible NFS, Erwin 
abnormal occurrence determination as soon as possible. 
Any Conmission guidance on this point also would be 
appreciated. 
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It should be noted that the Prairie Island Unit 1 tube 
rupture event has been included in Appendix B as an update 
to Abnormal Occurrence 76-11 (Steam Generator Tube Integrity}. 
While the reasons for the tube degradation are entirely 
different from those reported previously under this item, 
reporting it here does have the advantage of accumulating 
tube degradation experience under a single item. 

No press release is planned for the issuance of the report. 
A Federal Register notice will be issued. 

When Commission approval is received, the report wil1 be 
updated for currency before release. Following your 
approval, approximately two weeks wi11 be required for 
publication and issuance of the report. Each report is an 
NRC publication (NUREG series). 

Enclosure 3 is a representative sample of events which 
were the important candidates for inclusion as abnorma·1 
occurrences, but which in the staff's judgment did not 
meet the criteria for abnormal occurrence reporting. The 
staff's decision basis is briefly described. This is 
provided per Commission c0tl1llE!nts on SECY-76-471. 

It is desirable to have this report published and issued 
by Tate Decentler 1979 or early January 1980. 

The Offices of Nuclear Reactor Regulation, Nuclear Mat.erials 
Safety and Safeguards, Nuclear Regulatory Research, Inspection 
and Enforcement, Standards Development, State Programs, 
Analysis and Evaluation of Operational Data, Public Affairs, 
and the Division of Security concur. The Executive Legal 
Director has no legal objections. 

~ --:/' 
~ 

Gossi ck 
Executive Director for Operations 

1. Proposed Letters to Congress 
2. Draft of the Eighteenth 

Report to Congress 
3. Other Candidates for Reporting 
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Comnissioners' comments should be provided directly to the Office of the Secretary 
by c.o.b. Wednesday, January 9, 1980. 

Corrmission Staff Office corrments, if any, should be submitted to the Connissioners 
NLT January 2, 1980, with an information copy to the Office of the Secretary. If 
the paper 1s of such a nature that it requires additional time for analytical review 
and connlent, the Co111nissioners and the Secretariat should be apprised of when 
cOIJlllents may be expected. 

DI ST RI BUTI ON 
<!omni ss ioners 
ColTlllission Staff Offices 
Exec Dir for Operations 
Regional Offices 
ACRS 
Secretariat 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555 

OFFICE OF THE 
CHAIRMAN 

·The Honorable Thomas P. O'Neill, 
Speaker of the United States 
House of Representatives 
Washington, 0.C. 20515 

Dear Mr.. Speaker: 

DRAFT 

Jr. 

Enclosure 1 

Page 1 of 2 

We submit herewith the eighteenth report on abnormal occurrences at licensed 
nuclear facilities, as required by Section 208 of the Energy Reorganization 
Act of 1974 (PL 93-438), for the third calendar quarter of 1979. 

In the context of the Act, an abnormal occurrence is an unscheduled incident 
or event which the Commission determines is significant from the standpoin·t of 
pub 1 i c hea 1th or safety. These incidents or events, inc 1 udi ng any submi tt1!d 
by the Agreement States, are as follows: 

l. There was one abnormal occurrence at the 70 nuc 1 ear power pl ants 1 i ce,nsed 
to operate. The event involved a major degradation of primary containment 
boundary. 

2. There was one abnormal occurrence at the fuel cycle facilities (other 
than nuclear power plants). The event involved a mill tailings impoundment 
dam failure. 

3. There were no abnormal occurrences at other licensee facilities. 

4. There were two abnormal occurrences reported by the Agreement States. 
Both incidents involved overexposure of radiography personnel. 

This report also contains information updating some previously reported abnormal 
occurrences. 

In addition to this report, we will continue to disseminate information on' 
reportable events. These event reports are routinely distriputed on a timely 
basis to the Congress, industry and the general public. 

Enclosure: 
Report to Congress 
on Abnormal Occurrences 

Sincerely, 

John F. Ahearne 
Chairman 
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·The Honorable Walter F. Mondale 
President of the Senate 
Washington, O.C. 20510 

Dear Mr. President: 

DRAFT 

Enclosure 1 

Page 2 of 2 

We submit herewith the eighteenth. report on abnorma 1 occurrences at 1 i censed 
nuclear facilities, as required by Section 208 of the Energy Reorganization 
Act of 1974 (PL 93-438), for the third calendar quarter of 1979. 

In the context of the Act, an abnormal occurrence is an unscheduled incident 
or event which the Commission determines is significant from the standpoint of 
public health or safety. These incidents or events, including any submitted 
by the Agreement States, are as follows: 

1. There was one abnormal occurrence at the 70 nuc 1 ear power p 1 ants 1 i censed 
to operate. The event involved a major degradation of primary containment 
boundary. 

2. There was one abnormal occurrence at the fuel cycle facilities (other 
than nuclear power p 1 ants). The event i nvo 1 ved a mi 11 ta i1 i ngs impoundment 
dam failure. 

3. There were no abnormal occurrences at other licensee facilities. 

4. There were two abnormal occurrences reported by the Agreement States. 
Both incidents involved overexposure of radiography personnel. 

This report also contains information updating some previously reported ab!~ormal 
occurrences. 

In addition to this report, we will continue to disseminate information on 
reportable events. These event reports are routinely distributed on a tim,ely 
basis to the Congress, industry and the general public. 

Enclosure: 
Report to Congress 
on Abnormal Occurrences 

Sincerely, 

John F. Ahearne 
Chairman 
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ABSTRACT 

·Section 208 of the Energy Reorganization Act of 1974 identifies an abnormal 
occurrence as an unscheduled incident or event which the Nuclear Regulato~y 
Commission determines to be significant from the standpoint of public health 
or safety and requires a quarterly report of such events to be made to Congress. 
This report, the eighteenth in the series, covers the period from July 1 to 
September 30, 1979 and includes all abnormal occurrences approved as -of the 
date of preparation of this report. 

The following incidents or events, including any submitted by the Agreement 
States, were determined by the Convnission to be significant and reportable: 

1. There was one abnormal occurrence at the 70 nuclear power plants licensed 
to operate. The event involved· a major degradation of primary containment 
boundary. 

2. There was one abnormal occurrence at the fuel cycle facilities (other than 
nuclear power plants). The event involved a mill tailings impoundment dam 
failure. 

3. There were no abnormal occurrences at other licensee facilities. 

4. There were two abnormal occurrences reported by the Agreement States. 
Both incidents involved overexposure of radiography personnel. 

This report also contains information updating some previously reported abnormal 
occurrences. 
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PREFACE 

INTRODUCTION 

The Nuclear Regulatory Commission reports to the Congress each quarter under 
provisions of Section 208 of the Energy Reorganization Act of 1974 on any 
abnormal occurrences involving facilities and activities regulated by the NRC. 
An abnormal occurrence is defined in Section 208 as an unscheduled iAcident or 
event which the Commission determines is significant from the standpoint c1f 
public health or safety. 

Events are currently identified as abnormal occurrences for this report by the 
NRC using the criteria delineated in Appendix A. These criteria were promulgated 
in an NRC policy statement which was published in the Federal Register (42 FR 
10950) on February 24, 1977. In order to provide wide dissemination of informa
tion to the public, a Federal Register notice is issued on each abnormal 
occurrence with copies distributed to the NRC Public Document Room and ali 
local public document rooms. At a minimum, each such notice contains the date 

·and place of the occurrence and describes its nature and probable consequEmces. 

The NRC has reviewed Licensee Event Reports, licensing and enforcement action 
(e.g., violations, infractions, deficiencies, civil penalties, license modifica
tions, etc.), generic issues, significant inventory differences involving 
special nuclear material, and other categories of information available t1> the 
NRC. The NRC has determined that only those events, including those subm·itted 
by the Agreement States, described in this report meet the criteria for abnormal 
occurrence reporting. This report, the eighteenth in the series, covers the 
period between July 1 - September 30, 1979. The report includes all abnormal 
occurrences approved by the Commission up to the time of preparation of this 
report. ·some events require considerable time and effort to analyze due to 
the complexity of situations where actual consequences are not readily apparent 
and additional facts are required. 

Information reported on each event includes: date and place; nature and 
probable consequences; cause or causes; and actions taken to prevent recurrence. 
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THE REGULATORY SYSTEM 

·The system of licensing and regulation by which NRC carries out its responsi
bilities is implemented through rules and regulations in Title 10 of the Code 
of Federal Regulations. To accomplish its objectives, NRC regularly conducts 
licensing proceedings, inspection and enforcement activities, evaluation ctf 
operating experience and confirmatory research, while maintaining program!; for 
establishing standards and issuing technical reviews and studies. The NRC's 
role in regulating represents a complete cycle, with the NRC establishing 
standards and r.ules; issuing licenses and permits; inspecting for compliance; 
enforcing license requirements; and carrying on continuing evaluations, studies 
and research projects to improve both the regulatory process and the protE!Ction 
of the public health and safety. Public participation is an element of the 
regulatory process. 

In the licensing and regulation of nuclear power plants, the NRC follows the 
philosophy that the health and safety of the public are best assured through 
the establishment of multiple levels of protection. These multiple levels can 

·be achieved and maintained through regulations which specify requirements 
which will assure the safe use of nuclear materials. The regulations inc'lude 
design and quality assurance criteria appropriate for the various activit·ies 
licensed by NRC. An inspection and enforcement program helps assure comp'liance 
with the regulations. Requirements for reporting incidents or events exi!;t 
which help identify deficiencies early and aid in assuring that correctiV•! 
action is taken to prevent their recurrence. 

Most NRC licensee employees who work with radioactive materials are requi·red 
to utilize personnel monitoring devices such as film badges or TLD (therm1l
luminescent dosimeter) badges. These badges are processed periodically and 
the exposure results normally serve as the official and legal record of the 
extent of personnel exposure to radiation during the period the badge was 
worn. If an individual 1 s past exposure history is known and has been suffi
ciently low, NRC regulations permit an individual in a restricted area to 
receive up to three rems of whole body exposure in a calendar quarter. Higher 
values are permitted to the extremities or skin of the whole body. For unre
stricted areas, permissible levels of radiation are consider.ably smaller. 
Permissible doses for restricted areas and unrestricted areas are stated in 
10 CFR Part 20. In any case, the NRC 1 s policy is to maintain radiation 
exposures to levels as low as reasonably achievable. 



: 

vii 

REPORTABLE OCCURRENC~S 

·Since the NRC is responsible for assuring that regulated nuclear activities 
are conducted safely, the nuclear industry is required to report incidents or 
events which involve a variance from the regulations, such as personnel over
exposures, radioactive material releases above prescribed limits, and malfunc
tions of safety-related equipment. Thus, a reportable occurrence is any 
incident or event occurring at a licensed facility or related to licensed 
activities which NRC licensees are required to report to the NRC. The NRC 
evaluates each reportable occurrence to determine the safety implications 
involved. 

Because of the broad scope of regulation and the conservative attitude to~·ard 
safety, there are a large number of events reported to the NRC. The information 
provided in these reports is used in. the NRC and the industry in their cor.1tinuing 
evaluation and improvement of nuclear safety. Most of the reports receive!d 
from licensed nuclear power facilities describe events that did not directly 
involve the nuclear reactor itself, but involved equipment and components 
which are peripheral aspects of the nuclear steam supply system, and are minor 
in nature with respect to impact on public health and safety. Many are dis
covered during routine inspection and surveillance testing and are corrected 
upon discovery. Typically, they concern single malfunctions of components; or 
parts of systems, with redundant operable components or systems continuin~t to 
be available to perform the design function. 

Information concerning reportable occurrences at facilities licensed or other
wise regulated by the NRC is routinely disseminated by NRC to the nuclear 
industry, the public, and other interested groups as these events occur. 
Dissemination includes deposit of incident reports in the NRC's public doc:ument 
rooms, special notifications to licensees and other affected or interested 
groups, and public announcements. In addition, a biweekly computer printc1ut 
containing information on reportable events received from NRC licensees is 
sent to the NRC's more than 120 local public document rooms throughout thE~ 
United States and to the NRC Public Document Room in Washington, O.C. 

The Congress is routinely kept informed of reportable event~ occurring at 
licensed facilities. 
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AGREEMENT STATES 

· Section 274 of the Atomic Energy Act, as amended, authorizes the Commission to 
enter into agreements with States whereby the Commission relinquishes and the 
States assume regulatory authority over byproduct, source and special nuclear 
materials (in quantities not capable of sustaining a chain reaction). Comparable 
and compatible programs are the basis for agreements. 

Presently, information on reportable occurrences in Agreement State licensed 
activities is publicly available at the State level. Certain information is 
also provided to the NRC under exchange of information provisions in the 
agreements. NRC prepares a semiannual summary of this and other information 
in a document entitled, "Licensing Statistics and Other Data," which is publicly 
available. 

In early 1977 the Commission determined that abnormal occurrences happening at 
facilities of Agreement State licensees should be includ$d in the quarterly 
report to Congress. The abnormal occurrence criteria included in Appendix A 
is applied uniformly to events at NRC and Agreement State licensee facilities. 
Procedures have been developed and implemented and any abnormal occurrences 
reported by the Agreement States to the NRC are included in these quarterly 
reports to Congress. 



REPORT TO CONGRESS ON ABNORMAL.OCCURRENCES 

JULY-SEPTEMBER 1979 

NUCLEAR POWER PLANTS 

The HRC is reviewing events reported at the 70 nuclear power plants licensed 
to operate during the third quarter of 1979. As of the date of this l'eport, 
the NRC had determined that the following event was an abnormal occurrence. 

79-8 Major Degradation of Primary Containment Boundary 

Preliminary information pertaining to this incident is also being reported in 
the Federal Register. Appendix A (Example 2 of 11 For Commercial Nuclear Power 
Plants") of this report notes that a·major degradation of the primary containment 
boundary can be considered an abnormal occurrence. 

Date and Place - On September 14, 1979, the Consumers Power Company notifi'ed 
·the NRC of discovery of two improperly positioned valves in the containment 
purge system at their Palisades Nuclear Plant. The Palisades Nuclear Plant 
utilizes a pressurized water N!actor designed by Combustion Engineering Co. 
and is located in Van Buren County, Michigan. 

Nature and Probable Consequences - While preparing to perform a "Type C11 

(local isolation valve) leak test between two manual valves in a 4-inch bypass 
line around the main 48-inch containment purge valve, plant personnel discovered 
that both of these manual isolation valves were locked in the open positi1)n. 
These valves should have been locked closed. Investigation by the licensee 
indicated that the valves may have been improperly positioned since April 1978 
when an efficiency test of the bypass line filters was performed. The plant 
has operated at power for the major portion of that time period. 

The valve misalignment did not result in any actual adverse impact on the 
public health. However, had an accident occurred wherein fuel was damaged and 
primary coolant released into the containment while the valves were misaligned 
in the open position, a significant release of radioactive material from the 
containment could have occurred. Were such a release to occur, there is no 
instrumentation to identify those open valves as the cause. 

The initial design purpose for the bypass system was to provide a long term 
hydrogen control capability for the containment atmosphere following a design 
basis accident. 1 It was intended that after approximately 30 days follow•ing 
an accident, when containment pressure and activity levels dropped suffic:iently 
to permit venting, this system would be manually valved to vent the contaiinment 
atmosphere, through high efficiency and charcoal filters, to the exhaust 
stack. Thus the components in the bypass line beyond the two manual isolation 
valves were not designed for the"'Severe service they would be exposed to with 
the valves open during the initial pressure surge of the design basis acc:ident, 

Palisades now has recombiners installed for hydrogen control. 
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and significant uncontrolled releases would resul~. High radiation in the! 
vicinity of the bypass line would also make immediate closing of the manucLl 
isolation valves, even if identified as the source of leakage, an extremely 

·hazardous operatjon. · 

Cause or Causes - The principle cause for this event was lack of the necessary 
attention to detail in development of procedures for ensuring containment 
integrity. The master containment integrity valve line-up checklist, which is 
used to.perform a valve line-up prior to each startup from cold shutdown, did 
not include these valves. The filter efficiency test procedure for the 4··inch 
bypass line did not adequately specify the final position of these valves, and 
this is the probable cause for the valves being left incorrectly positiont!d in 
Apr.i 1 of 1978. 

Actions Taken to Prevent Recurrence 

Licensee - The licensee has revised both of the above mentioned procedure:s to 
assure that proper positioning of these valves is addressed. Concurrently, the 
licensee is reviewing all other paths from containment to assure that pro•r:edures 
and checklists are comp1ete. The licensee has also tasked a qualified consultant 
to perform an independent review for the same purpose. 

NRC - The NRC site inspector verified the corrective actions taken by the 
licensee. The regional office determined that this event constitutes an item 
of noncompliance of the violation category. 

The NRC staff determined that the event demonstrated a weakness in the licensee's 
ability to control testing and maintenance activities, to develop and review 
procedures, to adhere to approved procedures, and to conduct audit activities. 
The Director, Office of Inspection and Enforcement (IE), also determined that 
the potential public hazard had been high .. As a result, on November 9, 1979 
the staff proposed imposition of civ-il penalties in the amount of $450,000 
for the prolonged violation of containment integrity. On the same date, the 
staff issued an Order to require that appropriate review of checklists an1d 
procedures be performed to assure that engineered safety features are in 
compliance with the specifications of the license and that monthly inspections 
of these features be conducted. The Order further required a meeting with NRC 
management prior to resumption of operation. · 

IE Information Notice 79-26 was issued on November 5, 1979 to all holder!; of 
operating licenses and construction permits to provide them with the detc1ils 
of this occurrence. On November 16, 1979 the Director, Office of Inspection 
and Enforcement, sent a letter to chief executives of all utilities with 
operating licenses and construction permits informing them of the enforcf!ment 
action against Consumers Power Company and stating the intention to take 
similar action in any future instances where ineffective management leads to a 
serious breach of safety. 

This incident is c1osed for purposes of this report. 
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FUEL CYCLE FACILITIES 

(Other Than Nuclear Power Plants) 

The NRC is reviewing events reported by these licensees during the third 
quarter of 1979. As of the date of this report, the NRC had determined that 
the following event was an abnormal occurrence. 

79-9 Mi.11 Tailings Impoundment Dam Failure 

Preliminary information pertaining to this incident is also being reported in 
the Federal Register. Appendix A (Example 3 of "For Fuel Cycle Licensees") 
of .this report notes that an event which seriously compromised the ability of 
a confinement system to perform its designated function can be considered an 
abnormal occurrence. 

Date and Place - On July 16, 1979 a uranium mill tailings impoundment dam 
failed at the United Nuclear Church Rock Uranium Mill, located near Gallup, 
New Mexico. This United Nuclear Corporation facility is licensed by the State 
of New Mexico under the provisions of the NRC State Agreements Program. J~t 
the time of the incident, the uranium mill tailings at the Church Rock Uranium 
Mill were under general license from the NRC pursuant to the Uranium Mill 
Tailings Radiation Control Act of 1978. 

Nature and Probable Consequences - As a result of the dam failure, mill ti!ilings 
solution and solids poured through the break into a catchment area below the 
dam. The catchment embankment was subsequently breached and tailings sol1Jtion 
flowed into an arroyo and on into the Rio Puerco River which flows past G.11 lup, 
New Mexico. 

The break in the dam allowed approximately 100 million gallons of tailings 
solution and 1100 tons of tailings solids (sand) to flow out of the impoundment 
before it could be closed. Most of the solids were deposited in an area very 
near the impoundment in a backup containment area on United Nuclear Corporation 
property and in an adjacent stream, the "Pipeline Arroyo." The tailings 
solutions travelled in the Pipeline Arroyo to the Rio Puerco which flows 
through Gallup, New Mexico, a town about 20 miles southwest of the mill site, 
and into Arizona. The spilled solutions eventually dissipated at a point 
estimated to be about 20 miles into Arizona. 

The radioactive isotopes in the mill tailings and tailings solutions are those 
which naturally occur in the soil of the area but which have been concentrated 
by the milling process. These isotopes, primarily thorium-230 and radium-226, 
did not present any immediate health hazard when released by the dam failure. 
The concentrated contamination of normally dry areas of the Pipeline Arrc1yo 
and the tailings solids in the Arroyo would contribute a relatively small 
increment to the estimated normal background dose rate of 140 mrem/year 1'or 
persons living near the Arroyo . ..However, cleanup of these sources has bE!en 
undertaken in accordance with maintaining doses as low as reasonably ach'ievable 
and lowering the potential for radiological contamination of groundwater .. 
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The immediate health hazard arose from the acidi~ nature of the tailings 
solution which could cause chemical burns if ingested or brought in conta1:t 
with skin. The potential for acute chemical effects persisted for approx·imately 

· 2 days, until water from the upstream mining operations and the natural a'lka
linity of the stream bed neutralized the tailings solution. Chemical con·· 
tamination (e.g., elevated trace metal concentrations) of groundwater pre!sents 
a long-term problem. 

Cause or Causes - The tailings impoundment dam failed as a result of-diff1erential 
settlement and direct exposure of the dam to tailings solutions. The first 
factor was the result of the manner in which the dam was constructed; the 
second factor was the result of failure of the operator to maintain a buffer 
of .mill tailings between the dam and the tailings solutions. 

The dam is located on a site containing alluvial soils overlying bedrock 
having an irregular surface. Depths.of this relatively loose soil ranged from 
less than 20 feet up to a maximum of 100 feet. During design and construction 
of the dam, tests were conducted to determine how much the alluvial soil would 
compress under a load. These tests indicated that settlement of about 5 percent 
would result from the loading of the embankment under dry conditions. With 
water in the impoundment, additional settlement ranging from 1-1/2 percent to 
13 percent was experienced due to collapse of the soil structure. As a result 
of this high compressibility of the alluvial soil and the irregular bedrock 
surface, large differential settlement of the dam occurred. As a result of 
differential settlement, cracks developed in the embankment. These craclc.s 
coupled with the lack of a buffer of solid tailings between water and the dam 
allowed tailings water to penetrate and weaken the embankment. 

Actions Taken to Prevent Recurrence 

Licensee - The United Nuclear Corporation (LINC) performed an evaluation c1f the 
dam failure and examined the servicibility of the remaining portions of the 
dam. UNC is also performing a study of alternate sites for the tailings 
impoundment. UNC is conducting cleanup operations at the instruction of 
various regulatory bodies, including the NRC. 

NRC - The NRC has worked in conjunction with numerous other .State and Federal 
organizations in responding to the accident and formulating longer-term 
corrective action, including cleanup of contamination and continued monitoring 
of groundwater quality. 

The NRC issued an order on October 12, 1979 banning generation of additiC1nal 
tailings until a review provided adequate assurance that all causes of the dam 
failure had been identified and that the remaining portions of the embankment 
were free of deficiencies. The NRC reviewed the licensee's evaluation of the 
dam failure, concurred in the findings with regard to the major causes, and 
determined that limited generation and storage of uranium tailings could be 
conducted with reasonable assura~e of protection for the public and the 
environment. The staff issued an order to this effect on October 24, 1979. 
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The order allowed operation for a limited time subject to continued demonstra
tion of dam integrity by documented inspection, prohibited planned expansion 
of the current tailings area until NRC staff approval was given, and required 

·that UNC submit a proposal for development of a new tailings site for ultimate 
disposal. Direct NRC regulatory authority over tailings in Agreement States 
was subsequently removed by an act of Congress amending the Uranium Mill 
Tailings Radiation Control Act of 1978 (Public Law 96-106, November 9, 1979) 
and the NRC order can no longer be enforced. However, a State of New Mexico 
order which imposes essentially the same terms and conditions remains.in 
effect. NRC is continuing to provide technical assistance to New Mexico. 

The staff reviewed docket files on the tailings dams at operating mills ir1 
non-Agreement States and in all but one case found that differential settlement 
was satisfactorily addressed. The exception was a dam authorized in 1971 and 
documentation does not indicate that differential settlement was addressed. 
However, no evidence of excessive differential settlement leading to crac;dng 
has shown up in routine inspection of the dam. Arrangements have been made 
for geotechnical and hydrology consultants to assess each of the Agreement 
States' uranium tailings impoundment systems. 

The NRC had also proposed, prior to the accident, regulations which speci·fy 
requirements for mill tailings disposal. These regulations identify certain 
siting and design features which must be incorporated into tailings dispo:;al 
programs to assure long-term isolation and containment of tailings without 
continuing active maintenance. The regulations identify burial of tailings 
below the surrounding grade as the preferred mode of tailings disposal. In 
this way, dams such as the one which failed at the Church Rock mill would be 
avoided. 

This incident is closed for purposes of this report. 

OTHER NRC LICENSEES 

(Industrial Radiographers, Medical Institutions, 
Industrial Users, etc.) 

There are currently more than 8,000 NRC nuclear material licenses in effect in 
the United States, principally for use of radioisotopes in the medical, indus
trial and academic fields. Incidents were reported in this category from 
licensees such as radiographers, medical institutions, and byproduct mate!rial 
users. 

The NRC is reviewing events reported by these licensees during the third quarter 
of 1979. As of the date of this report, the NRC had not determined that any 
events were abnormal occurrences. 

AGREEMENT STATE LICENSEES 
-Procedures have been developed for the Agreement States to screen unscheduled 

incidents or events using the same criteria as the NRC (see Appendix A) •ind 
report the events to the NRC for inclusion in this report. As of the date of 
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this report, the Agreement States reported the following abnormal occurrences 
to the NRC. 

·AS79-3 Overexposure of a Radiographer 

Date and Place - On the evening of July 20, 1979, at the U.S. Department c1f 
Energy 1s St. James terminal near St. James, Louisiana, a radiographer recE!ived 
an overexposure from an iridium-192 source. 

Nature and Probable Conseguences - A supervising radiographer for an out-uf-state 
company (Bf11 Miller X-Ray, a subsidiary of Peabody Testing) working in Lc1uisiana 
received sufficient dose to produce blistering of the thumb, index finger and 
mi ctdl e finger of his right hand. He had retrieved a disconnected 100 Cur ii e 
source of iridium-192 on July 20, 1979. Approximately 7 days later he experienced 
a tingling sensation in his right hand and on August 3, 1979, he noticed 1~he 
tingling sensation also beginning in·his left hand. 

The supervising radiographer was not wearing a pocket dosimeter or film bildge 
at the time he performed the retrieval; therefore, dose estimates were ob·~ained 
from the clinical symptoms that had been displayed and a time-and-motion 
study. From the clinical indications, it is estimated that the right hand 
received a dose of 3,000 to 10,000 rems, and from the time-and-110tion stu1jy, 
it was estimated that the whole body dose was less than 20 rems. A second 
estimate of 6,000 rads to the fingers and 1.8 rads whole body was perform1ed by 
the University of Oklahoma Health Sciences Center where the individual is 
receiving medical treatment. 

Cause or Causes - The source disconnect was caused by the female connector 
pulling loose from the drive cable; however, this disconnect was discovered 
through the routine survey procedures and, if it had been handled properly, 
would not have resulted in the excessive dose received by the supervising 
radiographer. The primary cause of the excessive dose was the method by which 
the disconnected source was retrieved. 

When a radiographer discovered that the disconnect had occurred and that the 
source was still in the source tube, he removed the source tube from the 
camera and placed it behind some shielding. The dosimeter indicated that 
during this procedure, the radiographer received a dose of 180 llT'. The 
radiographer then contacted the supervising radiographer and reported the 
disconnect. The supervising radiographer removed the tip from the source 
tube, shook the source out of the tube and removed the female connector from 
the pigtail assembly by hand. He then placed the source pigtail assembly 
(connector end first) into the outlet nipple of the exposure device. The! 
source tube was reattached to the outlet nipple of the exposure device and the 
supervising radiographer held the open end of the source tube against thE! end 
of a drive cable assembly while the first radiographer cranked the drive cable 
through the source tube to push the pigtail assembly back into the camern in 
the correct position. During this procedure there were several occasion!; when 
the individual may have actually touched the source capsule. 
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Actions Taken to Prevent Recurrence 

Licensee - Although the investigation is complete, formal notice of violation 
·has not been transmitted, pending reply to a letter requesting additional 
information concerning this incident. However, the company has notified the 
Louisiana Nuclear Energy Division of the corrective action that has already . 
been taken. This includes removing the radiographer from work with radioactive 
material or in a radiation area until he has received re-training in the 
company'.s operating and emergency procedures, specifically covering persori1nel 
monitoring and emergency procedures. Also, at least once a year, all drh·e 
cables are to be cut back eight (8) inches from the connector and new conr1ectors 
swaged to the cable. 

Louisiana Nuclear Energy Division - Appropriate violations have been cited. 
In addition, a Radiation Advisory was issued to all Louisiana industrial 
radiography licensees, warning of the potential for pulling the female connector 
off the drive cable after repeated use and requesting the submission of a 
program of preventive maintenance. This advisory will be made available to 
the NRC and all Agreement States. 

This incident is closed for purposes of this report. 

AS79-4 Overexposure of a Radiographer's Assistant 

Date and Place - On August 3, 1979 the State of Texas was notified of a source 
disconnect and possible overexposure of a radiographer's assistant at Dow 
Chemical Company in Freeport, Texas. The radiography company was Mobilab, 
Inc. of Houston, Texas. 

Nature and Probable Consequences - The radiographer 1 s assistant was working 
along a pipeline in a trench. The radiographer had told the assistant to 
crank in the source at the end of the exposure while the radiographer went 
back to the truck to process film. The assistant cranked the source back. into 
the camera and carried the camera to the truck. At the truck, he disconnected 
the source guide tube and the source assembly dropped out o( the camera. He 
then picked up the source assembly by the pi gtai 1 and knocked on the door· of 
the truck dark room to call it to the radiographer's attention. When the: 
radiographer opened the door (about 2 minutes later) and saw the source, he 
knocked it out of the assistant 1 s hand and shielded the source as best hE! 
could. The source was later placed back in its container. 

Four or five days after the incident, blood studies showed a temporary (lasting 
for about 24 hours) drop (about 55%) in the assistant 1 s white blood cell 
count. He also had a lesion on his left mid-thigh measuring 3 inches in 
diameter. The State estimates that the whole body dose to the assistant is 
from 200 to 300 rems. 
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Cause or Causes - The primary cause of the incident was the radiographer 
allowing the assistant to crank the source back into the· device unsupervis.ed. 
The assistant also failed to perform a survey of the device to determine if 

·the source was in the shielded position. 

Actions Taken to Prevent Recurrence 

Mobilab. Inc. - The licensee has 11 suspended11 the radiographer responsible for 
activiti.es at the site of the incident. He has been assigned non-rad-iatic>n 
related work. The licensee has also conducted a retraining program for its 
other radiographers. 

State of Texas - The State inspected the licensee and conducted an invest·igation 
of the incident on August 3, 6 and 15, 1979. The investigation included 11n 
enactment of the incident on August 15. An enforcement letter was sent t1> the 
licensee on August 9 listing seven items of noncompliance. A pre-hearing was 
conducted on October 10, 1979 for the licensee to present a written respo11se 
to the seven items of noncompliance. The licensee has adequately respond•!d in 
writing to the State's enforcement letter and request for the film badge 

·report. 

This incident is closed for purposes of this report. 
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APPENDIX A 

ABNORMAL OCCURRENCE CRITERIA 

The following criteria for this report 1 s abnormal occurrence determinations 
were set forth in an HRC policy statement published in the Federal RegistEL!: 
(42 FR 10950) on February 24, 1977. 

Events involving a major reduction in the degree of protection of thE! 
public health or safety. Such an event would involve a moderate or nK>re 
severe impact on the public health or safety and could include but nued 
not be limited to: 

l. Moderate exposure to, or release of, radioactive material 
licensed by or otherwise regulated by the Commission; 

2. Major degradation of essential safety-related equipment; or 

3. Major deficiencies in design, construction, use of, or manage
ment controls for licensed facilities or material. 

Examples of the types of events that are evaluated in detail using these 
criteria are: 

For All Licensees 

1. Exposure of the whole body of any individual to 25 rems or more of 
radiation; exposure of the skin of the whole body of any individual 
to 150 rems or more of radiation; or exposure of the feet, ankles, 
hands or forearms of any individual to 375 rems or more of radiation 
(10 CFR Part 20.403(a)(l)), or equivalent exposures from internal 
sources. 

2. An exposure to an individual in an unrestricted area such that the 
whole body dose received exceeds 0.5 rem in one calendar year (10 CFR 
Part 20. lOS(a)). 

3. The release of radioactive material to an unrestricted area in 
concentrations which, if averaged over a period of 24 hours, e):ceed 
500 times the regulatory limit of Appendix B, Table II, 10 CFR 
Part 20 (10 CFR Part 20.403(b)). 

4. Radiation or contamination levels in excess of design values on 
packages, or loss of confinement of radioactive material such as 
(a) a radiation dose rate of 1,000 mrem.per hour three feet from the 
surface of a package containing the radioactive material, or (h) 
release of radioactive..material from a package in amounts greater 
than the regulatory limit (10 CFR Part 71.36(a)). 
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5. Any loss of licensed material in such quantities and under such 
circumstances that substantial hazard may result to persons in 
unrestricted areas. 

6. A substantiated case of actua 1 or attempted theft or diversion c1f 
licensed material or sabotage of a facility. 

7. Any substantiated 1 oss of special nuclear material or any substatnti ated 
inventory discrepancy which is judged to be significant relativE! to 
normally expected performance and which is judged to be caused by 
theft or diversion or by substantial breakdown of the accountabi.lity 
system. 

8. Any substantial breakdown of physical security or material control 
(i.e., access control, containment, or accountability systems) that 
significantly weakened the·protection against theft, diversion or 
sabotage. 

9. An accidental criticality (10 CFR Part 70.52(a)). 

10. A major deficiency in design, construction or operation having 
safety implications requiring immediate remedial action. 

11. Serious deficiency in management or procedural controls in majo·r 
areas. 

12. Series of events (where individual events are not of major importance), 
recurring incidents, and incidents with implications for similar 
facilities (generic incidents), which create major safety concern. 

For Commercial Nuclear Power Plants 

1. Exceeding a safety limit of license Technical Specifications (10 CFR 
Part 50.36(c)). 

2. Major degradation of fuel integrity, primary coolant pressure boundary, 
or primary containment boundary. 

3. Loss of plant capability to perform essential safety functions such 
that a potential release of radioactivity in excess of 10 CFR Part 100 
guidelines could result from a postulated transient or accident 
(e.g., loss of emergency core cooling system, loss of control rod 
system). 

4. Discovery of a major condition not specifically considered in the 
Safety Analysis Report (SAR) or Technical Specifications that r·equire 
immediate remedial action. 
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5. Personnel error or procedural deficiencies which result in loss 1of 
plant capability to perform essential safety functions such that a 
potential release of radioactivity in excess of 10 CFR Part 100 
guidelines could result from a postulated transient or accident 
(e.g., loss of emergency core cooling system, loss of control rod 
systems). 

For Fuel Cycle Licensees 

1. A safety limit of license Technical Specifications is exceeded and a 
plant shutdown is required (10 CFR Part S0.36(c)). 

2. A major condition not specifically considered in the Safety Analysis 
Report or Technical Specifications that requires immediate remedial 
action. 

3. An event which seriously compromised the ability of a confinement 
system to perform its designated function. 
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APPENDIX B 

UPDATE OF PREVIOUSLY REPORTED ABNORMAL OCCURRENCES 

During the July through September 1979 period, the NRC, NRC licensees, Agr·eement 
States, Agreement State licensees, and other involved parties, such as re2tctor 
vendors and architects and engineers, continued with the implementation 01' 
actions .necessary to prevent recurrence of previously reported abnormal oc:cur
rences. The referenced Congressional abnormal occurrence reports below provide 
the initial and any updating information on the abnormal occurrences discussed. 
Those occurrences not now considered closed will be discussed in subsequent 
reports in the series. 

NUCLEAR POWER PLANTS 

The following abnormal occurrence was originally reported in NUREG-0090-3, 
11 Report to Congress on Abnormal Occurrences: January-March 1976, 11 and updated 
in subsequent reports in this series, i.e., NUREG-0090-4, 6, Vol. l, No. l, and 
Vol. l, No. 3. It is further updated as follows: 

76-1 Deficiencies in the Mark I Containment S stems of Certain Boilin Water 
Reactors BWRs 

Actions Taken to Prevent Recurrence 

Licensee/Vendor - The Mark I Owners Group (licensees) and the General Electric 
Company (GE) are continuing to conduct the Mark I Containment Long Term Program 
(LTP). In December 1978 and April 1979, GE submitted proposed hydrodynamic 
load definition techniques and structural acceptance criteria for the LTP. 

During the course of the staff's review of the proposed assessment methodology, 
a concern was identified regarding the potential for dynamic amplification of 
the condensation loads on the containment vent system which could lead to an 
overpressurization of the containment in the event of a major loss-of-coa,lant 
accident. This concern evolved from load magnitudes derived from full scale, 
prototypical test data. The Mark I Owners Group subsequently provided adlditional 
information concerning existing vent system configurations and structural 
response analyses from which the staff concluded that there is a sufficiE!nt 
margin of safety in the vent system designs to preclude the need for any 
action at this time. 

In October 1979 the staff issued criteria to begin the implementation of this 
program. The scheduled completion for the LTP, including the issuance o1' 
license amendments and the installation of plant modifications, continue!> to 
be December 1980. 

Further reports will be made as appropriate. 
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The following abnormal occurrence was originally reported in NUREG-0090-5, 
"Report to Congress on Abnormal Occurrences: July-September 1976," and updated 
in subsequent reports in the series, i.e., NUREG-0090-8 and NUREG-0090, Vol. 1, 
No. 4. It is further updated as follows: 

76-11 Steam Generator Tube Integrity 

Since the last update report, another type of steam generator tube degradation 
occurred: Although the degradation was due to entirely different reasons than 
those previously reported, it is being reported here as an update item since 
it can be considered under the general category of steam generator tube integrity. 

On October 2, 1979, a steam generator tube ruptured at Northern States Powe~r 
Company's Prairie Island Unit 1, a pressurized water nuclear power plant 
located near Red Wing, Minnesota, in Goodhue County. Unit l was operating at 
100% at the time the tube ruptured. At 2:14 p.m. the control room receivecl a 
high radiation alarm from the steam jet air ejector monitqr. At 2:21 p.m. low 
pressurizer pressure and level alarms were received. At 2:24 p.m. a reactc1r 
trip and a safety injection occurred as a result of low pressurizer pressu1·e. 
All safety systems functioned normally. At 2:41 p.m. the No. 11 Steam GenE1rator 
was identified as having the ruptured tube and the main steam isolation valve 
was shut. Between 2:41 p.m. and 3:15 p~m. the plant was depressurized and 
cooled down to the point that the steam generator pressure and reactor coo"lant 
pressure were equal. The plant was brought to cold shutdown (less than 200°F) 
by 11:45 a.m. on October 3, 1979. 

During the event there was a small release of radioactivity from the steam jet 
air ejectors due to primary coolant leaking into the main steam system thrc>ugh 
the ruptured steam generator tube. The steam jet air ejectors remove non
condensible gases from the steam system at the condenser. The gases removi!d 
are not normally radioactive. The air ejectors are vented to the atmosphere 
through the turbine building stack. The amount of radioactivity released 1ilfas 
well within technical specification limits. 

Licensee examination of the steam generator tube determined that a single tube 
(out of 3,388 in the steam generator) had ruptured. The size of the rupture 
was 2 inches long and 3/8-inch wide in the wall of the 7/8-inch diameter tube. 
Plant personnel found a small steel coil spring lodged near the ruptured tube. 
The spring apparently had rubbed against the tube during operation, causing 
the tube to wear away and eventually rupture. An adjacent tube was also worn 

'by the spring vibration. The spring is believed to have been part of a hose 
used to loosen corrosion products from the tube support sheet during an early 
refueling outage. 

The ruptured tube and five adjacent tubes were plugged to preclude the possi
bility of future leakage problems. A detailed visual inspection of both steam 
generators revealed no signs of other foreign objects. In addition, eddy 
current tests were performed on trre affected steam generator and the other 
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steam generator with no other abnormal indications noted. The unit return,ed 
to service on October 23, 1979. 

·The NRC resident inspector was at the site at the time of the tube rupture. A 
team of reactor inspectors and radiation specialists was dispatched by charter 
aircraft to the plant from the HRC Regional Office in Chicago. NRC radiation 
surveys and environmental samples determined that there were no detectable 
increases in radiation in the vicinity of the plant. Surveys by the licensee, 
the Sta~e of Minnesota, and the State of Wisconsin also confirmed that there 
was no detectable increase in radiation levels as a result of the tube rupture. 

The Prairie Island Unit 1 event described above is closed for purposes of this 
report. 

The following abnormal occurrence was originally reported in NUREG-0090, 
Vol. 2, No. 1, "Report to Congress on Abnormal Occurrences: January-March 
1979," and updated in a subsequent report in this series, i.e., NUREG-0090, 
Vol. Z, No. 2. It is further updated as follows: 

79-3 Nuclear Accident at Three Mile Island 

EPICOR-II 

As a result of the March 28, 1979 accident at the TMI Unit 2 facility, a 
significant amount of radioactive contaminated water has been generated 
{approximately 400,000 gallons) and collected in Unit 2 auxiliary building 
tanks. Subsequently, Metropolitan Edison Company (the licensee) designed and 
constructed a system which is now known as the EPICOR-II system. The EPICOR-II 
system is a liquid radwaste processing system, designed to decontaminate by 
filtration and ion exchange radioactive contaminated water contained in u~.it 2 
auxiliary building tanks. The system has been in operation since October 1979 
and was able to reduce radioactivity in the waste water to the level less than 
the maximum permissible concentrations specified in 10 CFR 20, Appendix B, 
Table II, Column 2, except tritium. Tritium concentrations can be reduceol by 
dilution prior to final deposition. 

Further reports will be made as appropriate. 
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APPENDIX C 

OTHER EVENTS OF INTEREST 

The following events are described below because they may possibly be perc1eived 
by the public to be of pub1ic health significance. None of the events inv1llved 
a major reduction in the level of protection provided for public health or 
safety; .therefore, they are ~ reportable as abnormal occurrences. 

l. Construction Deficiencies 

Dur.ing NRC inspections conducted in April and May 1979 of construction activi
ties at the Public Service Company of Indiana Marble Hill 1 and 2 facilities, 
various problems were discovered that indicated inadequacies in the licenHe's 
quality assurance program. On June 12, 1979, NRC received allegations of 
improper concrete honeycomb repairs. Subsequent inspections and investigations 
confirmed these allegations. These findings, together wi·th the previously 
identified quality assurance problems associated with concrete placement 
activities, led to to the cessation of concrete placement work in safety 
related structures. 

On July 10, 1979, the National Board of Boiler and Pressure Vessel Inspectors 
issued a report documenting the results of their inspection conducted on 
June 12-14, 1979 of the licensee's activities. Extensive noncompliance to ASME 
Code requirements was identified in this report, thereby indicating additional 
inadequacies in the licensee 1 s quality assurance program. Following further 
NRC inspections and investigations, the licensee ceased all safety-related 
construction at the site, and the NRC issued a confirmatory order on August 15, 
1979 enforcing the cessation of such construction. The licensee is currently 
developing corrective actions. At the present time, a schedule for resolution 
of this matter has not been established. 

The U. S. Attorney is conducting an investigation at the plant site as a 
result of findings by NRC regarding the alleged coverup of civil construction 
deficiencies. Congressional hearings were held by the Subcommittee on Environ
ment, Energy and Natural Resources regarding the construction deficiences. 

2. Low Level Radioactive Gas Release 

At 6:09 a.m. on September 25, 1979, the North Anna Unit 1 power plant experienced 
a secondary system component failure which resulted in the plant shutting down 
and operating safety equipment to control the transient. During recovery 
operations, which entail securing the safety equipment and restoring system 
valve lineups to normal, the Volume Control Tank (VCT), which holds 300 cubic 
feet of radioactive primary coolant water and hydrogen gas under low pressure, 
was overpressurized. This resulted in releasing a mixture of hydrogen gas and 
noble gases from the reactor cool.ant water to radiological waste tanks and 
from there to the auxiliary building atmosphere. 
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Two plant personnel were evacuated from the auxiliary building when radiation 
monitors alarmed in the auxiliary building. Radioactive gas was released 
through the two auxiliary building vents to the atmosphere. 

NRC inspectors verified the amount of gas release from the plant which, co1nbined 
with knowledge of meteorolog1cal data at the time of the event, resulted in 
negligible radiation doses at the nearest residence in the direction of wind 
travel. 

Design inadequacies and i ncomp 1 ete construction and testing contro 1 s appar,ent ly 
led to this occurrence. · 

Cor.rection of a radiation waste system piping deficiency was conducted by the 
licensee immediately. Followup evaluation of the incident and operator training 
on operation are continuing while the plant is shut down for refueling. 

The NRC inspectors, on site when notified of the event, verified that adequate 
controls were in force. An investigation was completed of the event and the 
information has been issued to other licensees to avoid similar situations. 

3. Inventory Difference in Excess of Licensee Condition 

Nuclear Fuel Services, Inc., Erwin, Tennessee, on September 17, 1979, reported 
the inventory difference for the period June 18 through August 14, 1979, to be 
in excess of the upper limit specified in Condition 2.10 of the Material and 
Plant Protection License Amendment. The large inventory discrepany is of 
concern because of the possible diversion of special nuclear material. Addi
tionally, the material could constitute a health and safety hazard. 

Preliminary findings of the NRC Inspection Team did not identify the cause or 
causes. No specific discrepancies either in material control and accounta
bility or security were found, although, inaccurate measurements, undocumented 
losses or transfers could have resulted in the inventory anomaly. 

Nuclear Fuel Services started an orderly shutdown of the high enriched uranium 
operations on September 18, 1979, in preparation for a plant re-inventory. 
These actions were in compliance with an NRC order issued September 17, 1979. 
Nuclear Fuel Services actions included shutdown to a static condition, extensive 
plant cleanout, security reviews, record audits, surveys of the plant grounds, 
surveys of the plant buildings, and additional inventory data reviews. 

The NRC's Office of Nuclear Material Safety and Safeguards (NMSS) issued an 
order modifying the fa~ility license ha1ting further introduction of feed 
material and requiring an immediate re-inventory. An NRC Inspection Team was 
dispatched from Region II, Atlanta, and arrived on site September 18, 1979. 
The Director of the Division of Safeguards, NMSS, arrived on site on September 19, 
1979, to assume the position of Senior NRC Representative. The Nuclear Emergency 
Search Team (NEST) arrived on site on September 20, and began aerial monitoring 
activities. The NEST overflight and ground surveys were completed by September 24. 
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Surveys identified above background indications outside the protected area. 
Soil sample analysis showed low enriched uranium consistent with normal effluents 
in the area. NEST and inspection team findings did not identify items having 

·significant bearing on the inventory discrepancy. 

The Region II mobile laboratory arrived on site on September 23, and an NRC 
Inventory Verification Team began a complete overcheck of the fabrication 
plant inventory with the mobile laboratory measuring verification samples. 
The NRC .Inventory Verification Team monitored the licensee's performance and 
performed independent verification of the re-inventory and continuing scrap 
recovery operations. · 

A ~einventory was completed and results reported on November 2, 1979. The 
reinventory partially reconciled the inventory difference, however, it continued 
to be in excess of the upper limit specified in Condition 2. 10 of the Materials 
and Plant Protection license Amendment. A remeasurements program conducted by 
the licensee did not significantly alter the reinventory results. 

The NRC Inventory Verification Team findings confirm the reinventory results. 
Investigation of liquid and gaseous effluents, analytical data, uranium wastes 
for burial and search for unmonitored release paths did not account for 
quantities of materials that would explain the inventory difference. 

The high enriched uranium activities at the plant are in a shutdown status. 
The NRC has approved the shipment of finished fuel to the receiver to reduce 
the high enriched uranium plant inventory and to obtain a second measurement 
and verification of the finished fuel. 
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DRAFT 

OTHER EVENTS CONSIDERED FOR ABNORMAL OCCURRENCE REPORTING 

The following incidents are samples of incidents seriously considered for 
abnormal occurrence reporting. The incidents are briefly discussed and the 
reasons why they are not being reported are stated. The incidents were judged 
not to have involved a major reduction in the level of protection prC1Vided for 
public health or safety. 

This enclosure is provided to the Commission per Commission comments on SECY-76-471; 
the enclosure will ~be a part of the published report. 

1. Violation of Primary Containment Integrity 

During a routine inspection at Pilgrim Nuclear Power Station, Unit 1, in 
August 1979, a Region I inspector noted that the licensee had violated 
primary containment integrity during the performance of maintenance on June 12, 
1979. The violation occurred when the containment isolation check valve 
in the core spray test line was disassembled and repaired during operation of 
the reactor. The valve is in a six-inch line penetrating the TORUS which is 
part of the primary containment boundary. There was no isolation valve inside 
the TORUS and the valve was disassembled for approximately 7 hours. 

On August 10, 1979, Region I transmitted an Immediate Action Letter to the 
Boston Edison Company, documenting their agreement to take the following 
actions: 

1. Review the sequence of the events leading to the violation of primary 
integrity, determine the safety significance of each of these and 
define specific measures to prevent recurrence; 

2. Review the adequacy of procedural and management controls as they 
apply to safety-related maintenance; and 

3. Review the adequacy of plant staffing and staff tr.aining to prevent 
such an occurrence. 

Region I also held a management meeting with the Boston Edison Company on 
September 5, 1979 to discuss the occurrence and the actions taken by the 
licensee in response to the August 10 Immediate Action Letter. 

In this particular instance there are two primary safety concerns. First is 
that the primary containment had been violated. Second, and of even greater 
concern, is that the licensee violated a limiting condition for operation 
without being aware of the condition and its implications. Although this 
event constituted a violation of-primary containment, it is not proposed to 
include it as an abnormal occurrence because the violation existed for only 
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about 7 hours, well within the action statement contained in the Technical 
Specifications. The action stat~rnent requires that, "If the specifications of 
3.7.A cannot be met, an orderly shutdown shall be initiated and the reactor 

· shall be in a cold shutdown condition within twenty-four hours. 11 

2. High Radiation levels from Xenon-133 Shipment 

A representative of Elfreth Alley Apothecary of Philadelphia, Pennsylvania, an 
NRC license~, reported to Region I that a package containing xenon-133 in 
gaseous form delivered on August 25, 1979 showed a radiation level of 50 
milliroentgens per hour measured at 10 feet from the surface of the package. 
A Region I inspector determined that the actual radiation levels were 20 
milliroentgens per hour at 3 feet from the surface of the package and 1,000 
milliroentgens per hour on contact. Apparently, the glass ampule containing 
xenon gas broke during shipment and the gas was released from the lead shielded 
container into the outer sealed tin tan. In order to allow the xenon to 
decay, the tin can is still at the licensee's facility, inside a fume hood 
surrounded by lead shielding. · 

· Investigations of personnel exposure to this source during transit indicate 
that the highest exposure was to a Federal Express employee who handled the 
package from the time it was unloaded at the Federal Express facility near the 
Philadelphia Airport, until it was delivered to the licensee's facility. It 
is estimated that the dose this individual received was between 100 and 200 
millirems. The next highest dose received by an individual was estimated to 
be approximately 12 millirems to another Federal Express employee who also 
handled the package. The doses actually received are considerably below the 
threshold for abnormal occurrence reporting. In addition, there is no evidence 
that any xenon was released to the atmosphere. 

3. Breakdown in Administrative Control of Low Recirculation 
Flow ByPass Switches 

On September 9, 1979, Dairyland Power Cooperative's Lacrosse facility reported 
that they had failed to open the low recirculation flow safety circuit switches 
prior to taking the reactor critical as required by the facility technical 
specifications. 

The operator performing the startup checklist was interrupted several times 
during the implementation of the procedure. As a result, he inadvertently 
missed the step where bypass keys Nos. 34 and 35, low recirculation flow 
safety circuit trips, were to be placed in the non-bypassed condition. Reactor 
criticality was achieved and low power operations were performed for five 
shifts with these switches in the incorrect position. Operations personnel on 
each shift logged the fact that keys 34 and 35 were in the "bypass" condition 
but did not immediately recognize that these were· low recirculation flow 
safety circuit trips. 

-The pricipal causes for this event were personnel error and inadequate proce-
dures. The initial event, skipping a step in the startup procedure, was personnel 
error. The failure of the shift change checklists to properly identify this 
error for five shifts is procedure inadequacy. 
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The licensee has reinstructed all operations personnel on the importance of 
adherence to procedure. The licensee has modified the original checklist, 
adding hold points, such that the shift supervisor has to periodically review 

·and initial the status of items on the checklist during startup. The shift 
turnover checklists have been modified such that the "bypass key 11 function is 
logged instead of simply the key number. The licensee has reviewed all other 
administratively controlled safety circuit bypass procedures to assure that 
they properly address these areas. 

An NRC investigator and an inspector were dispatched to the site on September 10, 
1979. The investigation confirmed that the causes for this event were human 
error and inadequate procedures. The inspector verified that the above corrective 
actions had been taken. 

The probable consequences of this administrative error, at power levels less 
than 25 percent, would be minimal since the plant is designed with the capability 
to operate at 25 percent power on convective cooling flow. During the period 
of operation with these switches in the incorrect positi6n, the reactor power 
level was maintained at less than 1 percent of full power. All reactor 
power monitoring trips were functioning properly and would have prevented core 
overpower situations. Therefore, there was no actual impact on public health 
or safety. 
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