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DIVISION OF RADIATION CONTROL

TECHNICAL PROCEDURES FOR LICENSE REVIEW

Radioactive materizls licensing is a process whereby applicants are approved to receive, pessess, and
use radioactive materials. Technical personnel should understand the concepts of R313-12,-19,-21,
222, -25, -32, -34, -36, and -38. These regulations codify standards for radiation protection and
describe the limitations for using different types of radioactive material in various circumstances.

As license reviewers, we review and approve the use of the material, qualifications of the person,
and the place of use, as requested. There are several basic questions which should be asked (and
answered) to preface this license review procedure. These are:

1. What is a license review?

1. How do vou do a license review?

.  When do you do a license review?

IV.  Who does the license review?

V. Why do a license review?

This procedure answers each one of these questions - and leaves room for changes. Adequate
radioactive materials programs must have personnel and procedures that address each of these
questions.

1. What 1s a license review?

A license review is an evaluation, based on health physics principles, of a request to:

0 change or update an existing license, or

0 to request authorization for a new use condition in an existing license, or
0 to request a new license and authorization, or

0 1o request a new or unusual use of radioactive material.

The license review is designed to assure that the uses of, and anthorizations for, radioactive material
will not present a hazard to the general public or to the workers. It is the DRC' job, therefore, to
assure that license reviewers are well trained in health physics principles and understand the rules
governing the safe handling of radicactive material.

Laseed Oct 1995
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II. How do you do a license review?

The license review is based on common sense and health physics prineiples. Using the appropriate
review check sheet and licensing guidance available, the reviewer must read the requestor’s material,
and decide if it meets DRC safety criteria, The check sheets help assure safety criteria are addressed.

After safety criteria has been reviewed, the reviewer writes a Request for Information Letter or if
there are no deficiencies, the reviewer writes a draft license. Afler peer and supervisory review, the
license is issued.

1. When do you do a license review?

A license review is done any time a licensee submits a request for a license amendment (change to
an existing license) or an applicant requests a new license or a renewal of an existing license. The
DRC is obligated to review these applications in a timely manner.

Iv. Who does the license review?

The license review is done by at least two persons: a Technical Reviewer (Primary Reviewer) and
a Peer Reviewer, The Technical Reviewer completes the first (Phase 1) review of a licensing action.
This person has the responsibility to identify any gross health and safety deficiencies in a license
application or amendment request, prepare Request for Information letters, and write a draft version
of the licensing action.

The Technical Reviewer should use appropriate standard guidance to review actions to assure proper
quality control, to cenform to regulatory positions and evaluate health and safety issues. Various
documents may be useful for license reviews and processing: NCRP guidelines, ANSI standards,
NUREG publications, NRC Standard Review Plans (SRPs), CRCPD guidelines and many other
publications. Advisory Committees and Legal Assistance from the DRC’s legal support also should
be available. DRC procedures should identify available guidance and provide a framework on which
programs may obtain technical or legal assistance. License reviewers should remember that good
health physics practices guide the reviewers’ evaluations of any action.

The Peer Reviewer performs a second (Phase IT) review of the licensi ng action. The purpose of this
review is to serve 2s a quality control check on the accuracy of decisions made in Phase I, to issue
any Request for Information letter, and to prepare a final copy of the licensing action for approval
and signature.

Isrend O 1593
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) V. Why do a license review?

License reviews are done to:

o Issue licenses
0 Issue amendments to licenses
o Assure health and safety criteria are applied to radioactive materials licenses.

PROCEDURE FOR HANDLING LICENSE ACTIONS
(See the Flow Chart provided as Exhibit A.)

Flow Chart Summary

1. The applicant’s submission is logged into the DRC mail Jog tracking system by an Office
Technician IIl.  After the submission has been logged into this system, the action item 1s
given to the Support Services Coordinator.

2. The Support Services Coordinator (SSC) logs the action into the DataEase database and the
l ' Excel tracking spreadsheet. The SSC also prepares the Licensing Action Routing Sheel.
3. The S5C must determine if the applicant’s submission is a renewal of an existing radioactive

materials license.

3.A  If the submission is not a renewal, the SSC prepares a letter to the applicant. The
letter acknowledges DRC's receipt of the action. Next, the SSC gives the item to
a Technical Reviewer for a Phase | Review.

3B If the submission is a renewal application, the SSC must determine if it was filed in
a timely manner. All licensees who send applications to the DRC so that they are
received at least 30 days before the expiration date are sent a letter acknowledging
DRC’s receipt of the license renewal. This letter states that the submission was filed
in atimely manner. Any licensee who does not send the license renewal in a timely
manner receives @ letter acknowledging DRC's receipt of the renewal. Next, the
SSC gives the action item to a license reviewer for a Phase I Review. Note that
some renewal submissions may reguire enforcement action.



4. A Phase I License Review is performed in accordance with the following:

Issusd v 1996
Revied Dex 1999

1.

PHASE1

Enter Sign-Out Date on Routing Sheet
and complete Licensing Action Routing
Sheet for Phase 1 review.

Enter date in "Phase 1 Start Date” and
"By" in EXCEL license action tracking
spread sheet.

Perform a thorough and complete initial
review of licensing action.

For New or Renewal actions, complete
appropriate license review check list.

If information or commitments are
lacking, draft Request for Information
letter.

Place draft license, cover letter and

Request for Information letter (if needed)

in RAD/COMMON/OLD_LIC. Record
file names on Routing Sheet.

Enter Phase 1 Completion Date in EXCEL

license action tracking spread sheet.

Review Licensing Action Routing Sheet
entries.

e



i ) 5. A Phase I1 License Review is performed in accordance with the following:

Assignment(s)

Gwyn, Julie | PHASE I
and/or Phil

1. Determine if necessary, who will perform
Phase I1 review.

2. Enter Phase 11 Start Date and By in
EXCEL license action tracking spread
sheet.

3. Perform secondary review of licensing
action.

4. Telephone licensee if necessary o
]I confirm or clarify information.

5. [If additional information or commitments
are missing, add to Request for l

' ' Information letter.

6. If needed, final Request for Information
letter. (Licensee contact for letier now
becomes Gwyn, Julie and/or Phil).

7. Final licensing action and cover letter.

8. Enter Phase Il Completion Date in
EXCEL license action tracking spread
sheet.

9. Review and complete License Action
Routing Sheet.

10. The responsibility for completion of
licensing action rests with Gwyn, Julie
andfor Phil.




6. After completion of the license review, the action is routed 1o the Section Manager. All
actions are closed out on the Excel spread sheet. The manager also performs a supervisory
review on each tenth licensing action as well as all actions processed for major licensees.
The Licensing Action Routing Sheet is used to document the supervisory review.

7. The action is presented to the Executive Secretary for review and signature as an official
license amendment.

8. An Office Technician I11 logs the action in the outgoing mail log, photocopies the action, and
distributes a file copy to the licensing staff.

9, Final data entry notations are made into the DataEase database and the file copies are placed
in the licensee’s file folder.

NEW LICENSE APPLICATIONS

1. Using an appropriate review checklist, confirm that operating and emergency procedures are

adequate and that all items on the application are complete. In particular:

() Application signed and dated by manzgement.

0 RSO and autherized users designated; training adequate.

0 Place of use authorized; surveys and environmental factors addressed if appropriate.

0 Leak test, waste disposal, survey, RAM ordering and package opening procedures
adequate.

0 Instrumentation and calibration adeguate.

o RAM, quantity, form, use designated with adequate procedures.

o Other conditions: bioassay, maintenance, distribution, etc.

2. Confirm that all fiscal documents have been received and are being processed. The DRC
cannot issue a new license without payment.

3. Identify onthe checklistif a prelicensing inspection should be performed. If appropriate, this
should be scheduled with an inspector.

4. Follow the steps for Phase | and Phase II review.

Twwwensl Ot 15958
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MNew licenses should be issued in a timely manner.

Allinvolved in review and processing of an application should sign off on the tracking sheet.

RENEWAL APPLICATIONS

Renewal applications should be complete, stand-alone applications. Using an appropriate
review checklist, confirm that operating and emergency procedures are adequate and that all
items on the application are complete. 1n particular:

0 Application signed and dated by management.

o RSO and authorized users designated; training adequate.

0 Place of use authorized; surveys and environmental factors addressed if appropriate.

0 Leak test, waste disposal, survey, RAM ordering and package opening procedures
adequate.

0 Instrumentation and calibration adequate.

0 RAM, quantity, form, use designated with adequate procedures.

0 Other conditions: bioassay, maintenance, distribution, etc.

Identify on the checklist if a prelicensing inspection should be performed. If appropriate, this
should be scheduled with an inspector.

Follow the steps for Phase 1 and Phase Il review.
Renewal licenses should be 1ssued in a timely manner.

Allinvolved in review and processing of an application should sign off on the tracking sheet.

AMENDMENT REQUESTS
Review amendment request carefully. Confirm that:
0 For authorized user changes, training documents are complete and adequate.

0 For medical facilities, confirm that the RSC has authorized the vser applicant and
that a Preceptor Statement or board certification is submitted with the request.

") fevoed Ot DOGE
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0 For industrial gauge facilities, confirm that training certificates are included with
individual requests.

0 If place of authorized use has changed, that surveys and environmental factors are
addressed if appropriate; state should verify when appropriate.

o Leak test, waste disposal, survey, RAM ordering and package opening procedures
have changed, that documentation is adequate.

0 If instrumentation and calibration request is made, that procedures are adequate.

0 If RAM, quantity, form, or use change is requested, that there are adequate
procedures submitted.

0 If other activities such as gauge maintenance, distribution, etc. are requested,
confirm that safe operating procedures and techniques are submitted.

2. If the amendment is a major change in the License Type, confirm that all fiscal aspects of the
change have been cleared through the Support Services Coordinator.

3. Identify if a prelicensing inspection should be performed. If appropriate, this should be
scheduled with an inspector.

4. Follow the steps for Phase [ and Phase II review.
5. Amendments should be issued in a imely manner.
6. Allinvelved in review and processing of an application should sign off on the tracking sheet.

PROCEDURE FOR TERMINATION OF LICENSES

1. Documents needed
o Written request for termination
0 Supperting details

Copies of transfers, preferably of receipts by recipient with details
If sealed source and not disposed of as waste; need LT records
If unsealed, long-lived material needs;

copies of licensee close out surveys

Issued Oxt. 1508
Ervamd, Bec 1059 a8



4]

)

0

«J) ...

by whom? date? gualifications of person?
instrument? calibration date?
maps, diagrams of surveys
Statement of decontamination criteria authorized by DRC
Current license as far back as ible

Check for amendments deleting previously authorized materials - what was
their disposition?

Cross check with termination request - everything accounted for?

Check for unusual conditions, amendments

Inspection reports as far back as possible

Check and cross check with license and with termination request regarding
relocations and RAM used

Check for indication/citation of unauthorized RAM, and use or disposal
Burials?

Check for indications of incidents, spills, losses of RAM? Bad compliance
history?

Get correspondence as far back as possible

Reports of incidents, losses

DRC close-out surveysfinspections

A must for most users of unsealed, Jong lived RAM (e.g. H-3, C-14, 1-125,
etc.) users and for some ss users, e.g., w/ poor compliance history

Inspections should include:
surveys of some points evaluated by licensee

surveys where contamination could be expected (restricted areas)



[¥]

3. Miscellaneous

Taswed v 1998
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surveys for conmtamination where none should have occurred
(unrestricted areas, e.g. soils, drains, sewers, lobbies, offices and
homes)
records stating decontamination criteria authorized by state:
instrumentation used and calibration
who did surveys
review of disposition of radioactive waste generated by licensee

decontamination activities: solid, liquid

review of decontamination activities - personnel exposures and
monitoring including bioassay or aitborne activity

strong documentation of results

review of records of disposition/transfer of RAM and inventories

Other Involved Parties
In addition to those above:

In cases of transfer of RAM, verify recipients were both authorized for RAM
and received it

Discussions (not just exchanges of questions) between license reviewer and

inspector are essential - talk about incidents, telephone conversations, and
other occurrences that are remembered

iviake sure everyiing is covered

Look for employees with institutional memories

Watch out for General Licensed material used by specific licensees, e.g. instrument
calibration sources.

On transfer of RAM to out-of-state licensees, don't hesitate to call NRC or State
Radiation Control Program to verily recipient is properly licensed and to request
verification that RAM was received.

10



Be thorough and skeptical - it's your Jast chance to deal with the applicant as a
licensee.

Finally - are out cards removed from main file drawers and are files placed in proper
storage boxes?

11



Yes
(3B)

L

Exhibit A :

Application Received by DRC
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QC Review
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Executive Secretary
Review and Signature
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UTAH DEPARTMENT OF HEALTH
BUREAU OF RADIATION CONTROL

EXPIRED LICENSE MOLICY & PROCEDURE

The following steps aie taken reganding expiring licenses:

I Approximately 2 months in advance a list of expiring licenses are developed using the
ditaense program. Standard Jetter glossary 3 14-number 1 (copy attached), is sent along
with the appropriate regulatory guide and license application form.

IL NRC Piocedure §3895 Section 02.03(a) and (b) and Burean guidance information
numbers | through 3 are followed when licenses expire.

1. Licensees who Jo not timely file a renewal application are sent a Notice of Violation
using standard glossary 314-number ¥ (copy attached), with the appropriate additional
statements inserted as necessary, NRC Procedure 83895 Section 02.03(¢) and Bureau
guidance information number 4 and 5 are followed.

IV. The issuance of a new license number when the criginal license has expired will be
reviewed on a cage-by-case basis.



UTAH DEPARTMENT OF HEALTH -
BUREAU OF RADIATION CONTROL ( '1;

EXPIRED LICENSE GUIDANCE INFORMATION

The following will be effective in the event a license expires.

1.

The licensee never acquired licensed material.

Request a wrilten statement that material was never acquired and that final termination
of the license is requested.

Request written decumentation as to the appropriate disposition of the licensed
material, a statement as to the retention of all required recoids. and a formal request to
tenninate the license.

The licensee currently possesses licensed material and does net plan to renew the license.

a. Issue a Notice of Violation for possession of radioactive material without a valid
radioactive material license. Inform the licensee to dispose of the material to an
authorized recipient.

b.  Request written documentation as 1o the appropriate disposition of the licensed ‘_)
material. a statement as to the retention of all required records, and a formal request t
terminate the license.

The licensee cunent i material and plang to renew the license.

Issue a Notice of Violation for possession of radioactive material without a valid
license. Instiuct the licensee to store the material and submit an application to renew
the license, If adequate storage facilities are not available instruct the licensee to
transfer the material to an authoiized recipient until the renewed license is issued.

The licensee cursently possesses licensed material and has submitted an application to renew
the license.

Issue a Notice of Violation for possession of radioactive material without a valid
license. Instruct the licensee to store the material. If adequate storage facilities are not
available instruct the licensee to transfer the material to an authorized recipient until the
renewed license is issued.

The issuance of a new license number when the original license has expired will be reviewed on a
case-by-cuse basis.

s M) g@% Yo JO (570 ¢
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GLOSSARY 314 CALL NUMBER 1

DATE

ADDRESS

Re: Radioactive Material License No,

Dear .

Your Utah Radioactive Materials License No, UT _____ will expire

on . You will need to carefully follow the enclosed guide in addressing
all items of the application form to complete your license renewal. You may make
reference to previnus submissions to the Utah Burerau of Radiation Control by
following the guide procedure titled "Renewal of a License”.

If you do not wish to renew your license, please submit a letter which describes the
disposition of your radioactive material and the provisions that have been made for
the 1etention of all records 1equired by Utah Radiation Control Rules and your current
license.

Please note: R447-22-37(2) provides that if your application for renewal is received
in our office 30 days prior to the expiration of your present license, extension of the
expiration date is automatic. Your renewal application fee (R447-70-7) of

% . inust accompany the application.

This notice of your license expiration is sent for your convenience. The responsibility
for submission of a properly completed application to assure timely license renewal
remains with the licensee, further notices may not be forthcoming.

Sincerely,

Bureau of Radiarion Control

Enclosure



GLOSSARY 0314 CALL NUMBER 9

Lt

DATE

CERTIFIED MAIL
RETURN RECEIPT REQUIRED

LICENSEE ADDRESS

Dear

This refers to the activities authorized by Radioactive Material License No.

¢

Based on the review of your radioactive material license, it appears that centain of your activities
were not conducted in full compliance with Bureau requirements. The violations which occurred

are described in the enclosed Notice,

Sincerely,

Larry F. Anderson, Ditector
Buieau of Radistion Control

Adtachment
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BUREAU OF RADIATION CONTROL
NOTICE OF VIOLATION

LICENSEE License No.
ADDRESS

During a review of your radioactive material license on __________ a vivlation was identified. In

accordance with Utah Radintion Control Rules, R447-14, "Violations and Escalated Enforcement,”

the particular violation is set forth below:

R447-22.37(2) of the Utah Radiation Control Rules states:

"In any case in which a licensee, not less than thirty days prior to expiration of the
existing license, has filed an application in proper form for renewal or for a new license
authorizing the same activities, such existing license shall not expire until the application
has been finally determined by the Bureau.”

Contrary to this, radioactive material license number UT ____ jssued to
expired on

To resolve this issue you must do the following:
I.  Store all radioactive material,

If adequate storapge facilities are not availabie, then the material should be transferred to
an authorized recipient until a new license has been issued.

2. Submit a letter within 30 days to the Bureau stating the following:
a.  Make the following commitments in writing.
(1} To store or transfer the radioactive material you now possess.

(2)  State that you will not use any of the stored radioactive material until a2 new
license has been issued.

R447-18-11(1)(d) requires that you post a copy of this Notice in a conspicuous place. Should you
have any questions conceming this Notice please contact us at 538-6734.

Sincerely,

Ly F. Anderson, Director
Bureau of Radiation Coutrol

Dinted at Salt Lake City, Utah
this th day of A




GLOSSARY 314

! &
IThe following statement shall be added to Standard Notice of Violation glossary 314 call numb
9 if the application has not been signed by the appropriate individual.!

Paragraph R447-22-37(2) states. "In any case in which a licensee not less than thirty days
prior to expiration of the existing license has filed an application in proper form for
1enewal or for a new license authorizing the same activities, such existing license shall
not expire until the application has been finally determined by the Bureau.”

Contrary to this rule, an application for renewal of license number was
received by the Bureau of Radiation Control on _______ without the appropriate required
signawure on the application.

z
'The following statement shall be added to Standard Notice of Violation glossary 314 call number
9 if the application is not accompanied by the appropriate fee.!

Paragraph R447-70-5(1) of the Bureau of Radiation Control Rules states, “Each
application for machine registration or radioactive marerial licensing for which a fee is
prescribed, shall be accompanied by a remittance in the full amount of the fee. No
application will be accepted for filing or process prior to payment of the full amount
specified.”

Contrary to this rule, an application for renewal of license number was :
received by the Bureau of Radiation Contrel on without the required f =
accompanying the application.
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REGULATORY GUIDE 3.11

DESIGN, CONSTRUCTION, AND INSPECTION OF EMBANKMENT
RETENTION SYSTEMS FOR URANIUM MILLS

A. INTRODUCTION

Each licensee who processes or refines uranium
ores in a milling operation is required by §20.1 of 10
CFR Part 20, *'Standards for Protection Against
Radiation,™ to make every reasenable effort to main-
tain radiation exposurcs and releases of radioactive
materials in effluents to unrestricted areas as low as
is reasonably achievable, 1aking into account the state
of technology and the economics of improvements in
relatinn tn henefits to the publis kealik 2nd s2fee Iz
addition, 40 CFR Part 190, “‘Environmental Radia-
tion Stendards for Nuclear Power Operations,”" re-
guires that the maximum annual radiation dose to in-
dividual members of the public resulting from fuel
cycle operations be limited to 25 millirems to the
whole body and to all organs except the thyroid,
which must be limited to 75 millirems. Liguid and
solid wastes (teilings) generated in the wranium mitl-
ing operation contain radicactive materials in excess
of the discharge limits and are generally confined by
an embankment retention system.

This puide describes some enginecring practices
and methods gencrally considered satisfactory for the
design, construction, and inspection of earth and
rockfili embankments used for retaining uranivm mill
tailings. They result from review and action on a
number of specific cases and reflect the latest peneral
approaches to the problem that are scceptable to the
NRC staff. If new information that may be developed
in the future results in alternstive methods, such
methods will be reviewed by the staff to determine

their acceptability. Guidance on operation and aban-
donment of the retention system is presented in
separate guides.

B. DISCUSSION

The milling of uranium ores results in the produc-
tion of large volumes of liquid and solid wastes (tail-
ings). Thesc tailings are wsuvally stored behind man-
made retaining structures, following the practice of
the non-uranium mining industry, The desien apd
construction of tailing relention structures have in the
past been based largely on mining experience, with
little use of design concepts. These empirical ap-
proaches resulted in various mining dam mishaps and
failures (Refs. 1 and 2}, The failure of Buffalo Creek
Dam in West Virginiz even resulted in the U.8, Con-
gress quickly passing a national dam safety law af-
fecting all water-impounding structures in excess of
either 25 feet in height or 50 acre-feet in impound-
ment capacity (Ref, 3).

Uranium mill tailings, valike most non-wranium
mine tailings, contain concentrations of radioactive
materizls in excess of the allowable discharge limits
(Ref. 4). Furthermore, the most significant radioae-
tive element in the tailings is radium-226, which has
a half-life of about 1600 years (Ref. 5). Therefore, it
is necessary to confine those tailings to prevent or
control their release 1o the environment not only dur-
ing the operating life of the mili, but also for genera-

* Lines indicate substantive changes from previous
issue,
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tions after milling operation has ceased. The em-
bankment, foundation, and abutments need to be sta-
ble under all conditions to prevent the uncontrolled
release of the retained water or semifluid tailings.
Seepage from the tziling pond, which contains dis-
solved radium and other toxie substances (Ref. 5),
needs to be comtrolled under normal and severe
operating conditions to prevent the possibility of un-
acceptable contamination of the groundwater or
nearby streams. Wind and water erosion of the tail-
ings needs 1o be prevented during and after the mill-
ing operation.

Obviously, factors pertaining to safety, contamina-
tion, and environmental damage determine the basic
requirements in planning and constructing retention
systems. To achieve the basic requirements, the de-
sign must be based on a thorough understanding of
both the geotechnical problems involved and the re-
quirements of the milling operation.

The latest advances in geotechnical engineering,
together with eagineering experience and knowledge
available in the ficld of water storage dams, can be
used in the design and construction of retention
dams. The basic eoncepts of conventional water stor-
age dams can be suitably modified to produce cco-
nomical designs that will ensure the stability of the
retention sysiem and minimal contamination.

1. GENERAL PLANNING AND DESIGN
CONSIDERATIONS

Because the prime functions of the retention sys-
tem are to store radicactive solids and 1o provide
temporary storage of contaminated water for clarifi-
cation and evaporation, it is important that the system
be designed and constructed to remain stable for its
intended life. It must provide the required storage at
any given time, and it must provide sufficient control
of scepage lo prevent unacceptable contamination of
adjacent land, waterways, and groundwsters. It must
also provide effective means to prevent wind and
water erosion.

Stage construction with the freeboard maintzined
sufficiently above the storage level may be consid-
ered. The use of coarse tailings as embankment fill
materials is not desirable because the tailings contain
radicactive materials that may cause unaccepiable
environmental impagts.

Detailed site conditions, including climaie, hy-
drology, geology, and seismology, need to be as-
sessed and their impact evaluated. Detailed knowl-
cdge is needed of such physical and mechanical prop-
erties of foundation and embankment materials as
classification, shear strength, consolidation, permea-
bility, sedimentation, compaction, piping and crack-
ing susceptibility, and wind-water erosion character-

istics. The chemical qualities of the tailings and
slurry must be assessed to determine if a water-
collecting system is needed to prevent unacceptable
downstream conlamination resulling from seepage or
surface water runoff.

Subsurface investigations at the site of the reten-
tion system and at possible borrow areas need to be
adequate to determine the suitability of the founda-
tion and abuiments, the requirements of foundation
treatment, and the availability and characteristics of
embankment materials. The investigations should
cover classification, physical and chemical prop-
erties, location and extent of soil and rock strata, and
variations in groundwater conditions.

The foundation conditions must be determined to
assess the adequacy of subsurface materials to sup-
port the dam without failure and without excessive
total or differential settlement. The permeability of
foundation soils and rocks must be ascertained to es-
timate the amount of seepage, piping potential, and,
if necessary, the methods of seepage control. The
availability of suitable borrow material for dam con-
struction must be assessed, taking into consideration
the construction sequence and schedule.

2. DESIGN ANALYSIS

It is important that design analysis consider stabil-
ity, settlement, seepage, and hydrologic analyses.
Specifically, the design needs to ensure that retention
dam failure would not occur. Historical records
{Refs. 6-9) indicate that most failures associated with
earth or tailing dams are caused by overiopping by
floed waters, erosion, piping in either the dam or the
foundation, collapse of the dewatering conduit, foun-
daticn failure, slope failure, or liquefaction.

2.1 Hydrologic Analyses

There will always be some catchment area con-
tributing runoff into the tailing retenticn system. This
may vary from the area of the system itself to a sub-
stantial area incorporating the drainage area of
streams entering the valley across which a retention
dam is constructed, Substantial runoff volumes and
flows can result from heavy precipitation or snow-
melt over relatively small catchment areas.

The maximum renoff used in the design is uscally
czlled the Spillway Design Flood {SDF), representing
the largest flood that need be analyzed, regardless of
whether or not a spillway is provided, The magnitede
of the SDF {flood volume, peak flow, etc.) as
adopted in the United States for the past 30 years is
equal to that of the Probable Maximum Flood' at the

" The Probable Maximum Flood (PMF) is defined as the flood that
may be expeciled from the most severe combination of eritical
meteorologic and hydrologie conditions that are ressonsbly possi-
ble in ke region.
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site of the dam. Methodology to estimate the Proba-
ble Maximum Flood is available in Regulatory Guide
1.59, “*Design Basis Floods for Neclear Power
Plants,"" and other publications (Refs. 10 and 11).

For small retention dams built on isolated sireams
in areas where failure would neither jeopardize
human life nor create damage to property or the envi-
ronment beyond the sponsor’s Jegal liabilities and fi-
nancial capabilities, less conservative flood design
criteria may be used in the design. However, the
selection of the design flood needs to be at leasi
compatible with the guidelines set forth by the Corps
of Engineers (Ref. 12).

If decant or other reclaim systems have not been
designed specifically to pass the design flood, other
measures need to be taken. Those other measures
may be one or a combination of the following:

a. Storing the whole velume of flood runoff.
Sufficiemt frechoard should always be zvailable 1o
provide the necessary storage capacity without over-
topping the dam,

b, Providing a spillway or diversion channels 1o
convey runefl water safely past the dam.

Because of the toxic nature of the impounded ma-
terial, a is preferred.

Determination of the freeboard necessary 2t any
time to store flood runoff will require information on
pond storage versus clevation, anticipated embank-
ment settlement versus time, and the effective height
of wind-penerated waves. Procedures for determining
the minimum freeboard are presented in Reference
10. It is important that the embankment construction
schedule ensure that this required freeboard is always
available. :

Adequate slope protection is needed 1o goard the
embankment 2gainst wind and water erosion, weath-
ering, and ice damage. Methods for protecting slopes
include dumped riprap, precast and cast-in-place con-
crete pavements, bituminous pavement, soil cement,
sodding, and planting. The nccessary upstream slope
protection depends on the expected wind veloeity and
duration and the size and configuration of the reser-
voir at the waler-surface elevation. The necessary
downstream protection depends on the expected ero-
sion of serface runoff and wind erosion. References
10 and 13 provide methods and criteria for the selec-
tion and design of slope protections.

2.2 Stability Analysis

Slope failure occurs when an outer porftion of an
embankment slides downward and outward with re-
spect 1o the remaining pant of the embankment. The
slide generally occurs along a fairly well-defined slip
surface. Stability analyses involve comparing the
shearing stresscs along potential failure surfaces with

the available shearing resistance along those surfaces.
The ratio of the available shear strength to developed
maximum sheer stress gives the factor of safety.

2.2.1 Methods of Siability Analysis

2.2.1.1 Siatic Stability Analysis

There are many methods using the limiting equilib-
rium approach. Detailed discussion can be found in
various publications (Refs, 14-16). These methods
may be conveniently grouped into three categories:

a. Friction Circle Merhod, This method considers
the entire sliding block as a rigid free body and
makes assumptions regarding the distribution of nor-
mal stresses along the failure surface. This method
can only be used to evaluate failure surfaces ihat are
circles or single straight lines. The logarithmic spiral
methed is & different version of this method,

b. Method of Slices. This method divides the free
body into many vertical slices, and the equilibrium of
each slice is considered. The best known and most
widely used versions of this method are the Swedish
Circle Method, Modified Swedish Method,
Simplified Bishop Method, and Morgenstern-Price
Method.

c. Wedge Methed. This method is used whenever
the failure surface can be satisfactorily approximated
by & series of straight lines—usuvally two or three
lines,

The method of slices offers the best approach for
cbtaining & reasonably accurate solution for any
shape of failure surface (Refs. 17 and 18), While the
friction circle method can provide solutions in
homogeneous soil, it is difficult to apply these ap-
proaches with confidence when the soil is stratified or
zoned. The wedge method can provide reasonable go-
lutions for sitwations where the failure surfaces are
composed of straight lines,

Coemputer solutions to the method of slices have
been developed (Ref. 18). By using computers, many
more assumed conditions and failure surfaces can be
tried. The effects of possible variations in material
properties can alse be evaluated. The computed re-
sulls need to be checked with respect to their rea-
sonableness and compatibility with the design proce-
dures and criteria.

2.2.1.2 Seismic Stability Analysis

In areas where embankments are subjected to seis-
mic disturbances, analyses should be made of the
scismic effects on the dams. Seismic vibrations can
cause liquefaction of saturated or nearly saturated
loose sands and sensitive silts (Ref. 1). The dynamie
shearing stresses induced during the seismic events
can cause excessive deformation or distortion of the
embankment—even shear failure (Refs. 19 and 20).
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Seismic stability analyses of embankment dams are
conventienally made using pseudostatic methods
{Ref. 21}, In this approach, the stability of a potential
sliding mass is determined as for static loading condi-
tions, and the effects of an canhquake are taken into
account in the computation by including an equiva-
lent horizontal force acting on the potential sliding
mass. The horizontal force representing earthquake
effects is expressed as the product of the weight of
the sliding mass and a seismic coefficient. The value
of the seismic coefficient is normally selected on the
basis of the seismicity of the region in which the dam
is to be constructed.

During carthquakes, large cyclic inertia forces are
induced in embankments. In certain zones of an em-
bankment, the inertia forces may be sufficiently large
and may oceur a sufficient number of times to cause
permanent displacements. Procedures for estimating
the magnitede of these displacerments have been pro-
posed by Newmark (Ref. 22) and by Goodman and
Seed (Ref. 19). Both of these procedures presume a
knowledge of the timhe-history of the inertia forces
acting on an embankment during the earthquake.
These approaches are more involved than the conven-
tional methods and have been used successfully to
predict the surface displacements of embankments of
dry cohesionless soils. However, for soils in which
pore pressure changes as a result of the shear strains
induced by the earthquake, determination of appro-
priate values of the yield acceleration becomes dif-
ficult.

In dealing with saturated cohesionless soils, the
dynamic analysis procedures developed by Seed
{Ref. 23) provide a basis for assessing the stability
and deformation of the embankment during earth-
quakes. This type of analysis may be used to predict
the development of the liquefaction zone and the an-
ticipated movements, deformation, and stability of
the embankment and its foundation. However, good
engineering judgment based on adequate data must be
exercised in the selection of soil characteristics for
use in the analyses, in the detailed steps followed to
conduct the analyses, and in the evaluation of the re-
sults obtained,

A detailed discussion and applicable guidelines for
seismic analysis and design of tailing dams can be
found in Reference 24,

2.2.1.3 Liguefaction Potential Evaluation

It is imporiant that the possibility of liguefaction of
foundation soils be evaluated by means of **state-of-
the-an”' procedures involving seismological and geo-
logical investigations. The objective of such evalua.
tions is to establish eanthquake design parameters for
use in the analyses and the dynamic testing of mate-
rials. Procedures currently used for evaluating
Higuefaction potential are based on either comparing
the past experience with similar soil deposits

supplemented by laboratory tests or using detailed
ground response analyses combined with dynamic
lzboratory testing. Past experience provides the most
useful guidance on the probable performance of simi-
lar soil deposits, while the ground response method
provides a means for considering the effects of the
amplitude and time history of the earthquake ground
motions, the in-situ seil characteristics, the overbur-
den pressure, and the groundwater conditions.

2.2.2 Loading Conditions and Factor of Safety

A tailing dam and its foundation are subjected to
shear stresses imposed by-the weight of the dam and
by the filling of the pool, seepage, or earthquake
forces. The cases for which stability analyses are
necessary are

a. End af construction. Analyses of the upstream
and downstream slopes are needed for the end of con-
struclien conditiens if the embankment 2nd its foun-
dation are composed partially or entirely of impervi-
ous seils. The unconsolidated undrained (UU) shear
strength should be wsed in the analyses for slow-
draining soils, while consolidated drained {(CD) shear
strength should be used for free-draining soils where
excess pore pressures would not develop.

b. Partial pool with steady seepage. Analyses of
the upstream slope are needed for several inter-
mediate paol stages with corresponding steady seep-
age conditions, The analyses account for reduction in
effective normal stresses where pore water pressurcs
that developed during construction or filling are not
dissipated before the subsequent partial pool condi-
tion. The lower strength from either the consolidated
undraéined (CU) shear test or consolidated drained
(CD} shear test is used in the analyses. The minimum
factor of safety should be determined as a function of
pool elevations.

€. Maximum storage pool with steady seepage.
This condition may develop and may be eritical o
downstream slope stability. A flow net would be
helpful in determining the phreatic line and seepage
forces. Shear strength selection should be the same as
for the partial pool with steady seepage condition,

d. Earthguake. In areas subjected to seismic
shocks, appropriate earthquake forces need to be
added onto the previous loading conditions in the sta-
bility analyses.

The use of a factor of safety in stability analyses
should allow sufficient margin for variations between
the parameters used in design and those existing in
the field and consideration of the limits of strains.
Many soils undergo relatively large plastic strains as
the applied shear stresses appreach the shear strength
of the seil.

The consequence of a failure, the tolerable limits
of strains, and the degree of confidence in enginger-
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ing parameters used in the analyses all meed to be
considered in choosing the factor of safety. The
minimum factor of safety suggested in the regulatory
pasition of this guide presumes that the stability
analysis has been sufficient to locate the critical fail-
ure surface and that parameters used in the analysis
are known, with reasonable certainty, Lo be represen-
tative of actual conditions of the dam and its founda-
tion. Otherwise, higher factors of safety would be re-
quired.

2.2.3 Settlement Analyses

If the foundations beneath an embankment consist
of layers of compressible soils or weathered rock or if
the bedrock profile is very irmegular, differential set-
tlements could result from uneven loeding or variable
thicknesses in the compressible site conditions. These
differential settlements may cause longitndinal or
transverse cracks in the dam that could lead to sub-
surface erosion and dam failure by piping.

The magnitude of the anticipated setilement can be
estimated from the results of laboratery consolidation
tests on samples recovered from the compressible
foundation strata and remolded embankment mate-
rials! The rate of settlement can also be estimated.
However, the potential error in estimating the time
for settlement to occur is appreciable, since settle-
ment is influenced by soil drainage that is controlled
by minute geclogical details that may not be delected
during the foundation investigation. All predictions
on the rate and magnitude of settlement and the
change in pore water pressures need to be checked by
ficld instrumentation. Predictions based on laboratory
data can be modified by actual measurements to pro-
vide reasonably accurate long-term estimates.

If compressible soils are thick, it may be necessary
o design the dam to absorb the anticipated differen-
tial settlements. If considerable total settlement is
expected, the dam must be built higher to allow for
the settlement.

2.2.4 Seepape Analyses

Seepage analyses evaluate the effects of seepage
on the stability of the tailing dams and the rate of
seepage through and beneath the dam and basin area.
It is important that seepage pressures be controlled so
that gquick conditions and piping do not develop. Spe-
ciazl design features such as impervious cores,
cutoffs, impervious liners, & secondary collection
system, etc., are needed to maintain the quality and
quantity of szepage from the retention system within
tolerable limits of water supply and pollution control
requirements.

Scepage analyses—usually based on the steady
flow of an incompressible fluid through a porous
medium—may use the graphical method of plotting
flow nets, electric analogs, model studies, or
mathematical solutions by digital computer using
either finite-element or finite-difference methods.

The graphical method of plotting flow nets is eco-
nomically and easily performed, and it gives suffi-
ctenlly accurate results for many seepage problems,

3. CONSTRUCTION METHODS

Construction methods for mill tailing dams are
¢losely related to the planning and operation of the
mill. Where a tailing embankment is constructed in a
single stage of natural borrow materials or overbur-
den and waste rock, conventional procedures for
earth and rock-fill dams can be used.

Where a tailing dam is constructed in stages, one
of the following three methods is wsed: (a) upstream
method, (b) downstrcam method, or {¢) centerline
methad.

The upstream construction method is the oldest
used by the mining industry and is a naturally de-
veloped procedure for disposing of the tailing as eco-
nomically as possible. An initial stzner dike is con-
structed at the downstream toe of the ultimate dam
with borrow materials. The crest of the dam is raised
by placing fill materials in successive dikes located
on the upstream side of the initial starter dike. The
centerling of the embankment crest is shifted toward
the upstream pond area as the height of the dam in-
creases. The downstream toe of each subsequent dike
is supported on the top of the previous dike, with the
upstream portion of the dike placed over finer tailings
(slimes) within the impoundment. These slimes,
placed hydraulically, have a relatively low shear
strength and remezin in a loose and saturated state for
many years after deposition {Ref. 25). As the height
of the dam increases, the potential failure is located
at an increasingly preater distance from the
downstream face and through the slimes. As a result,
the outside shell contributes less to stability as the
height increases. The retained slimes are sufficiently
loose and saturated that they could be liguefied to
cause the failure of the dam if subjected 1o seismic
shock or blasting.

With the downstream construction method, an ini-
tial starter dike is constructed at the upstream toe of
the ultimate dam. The crest of the dam is raised by
placing fill malerials in suecessive dikes located on
the downstream side of the starter dike. The cen-
terline of the dam crest is shifted downstream as the
dam is raised, Each subsequent stage of dike cosn-
struction is supported on the top of the downstream
slope of the previous section. All of the embankment
section lies ouside the boundaries of the sediment
tailings. Materials incorporated in subsequent stages
of the embankments may consist of the coarse mine
waste or borrow materials from nearby pits.
Downstream construction permits contrelled place-
ment and compaction to achieve higher shear
strength. It also permits the incorporation of drainage
facilities to contrel the piezometric pressures within
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the embankment, Thus the dam ean be designed and
subsequently constructed to whatever degree of com-
petency may be required, including resistance to
seismic and blasting shocks.

The centerline method is intermediate between the
previous two construction methods. The crest of the
embankment is maintained in approximately the same
horizontal position as the embankment is raised to its
final height. The dam is raised by spreading and
compacting successive layers of materials on the
crest, on the upstream shoulder, and on the
downstream slope. The centerline method permits the
downstream half of the tailing dam to be designed
and constructed 1o conventionally acceptable en-
gineering standards; however, certain portions of up-
stream slopes rest over the slimes and are therefore
vulnerable to slope failure and seismic liquefaction.

These three construction methods lead to substan-
tially different embankment cross sections and pro-
duce different embankment matenial characteristics.
Consequently, the embankment stability conditions
are affected. In the upstream and centerline methods
of construction, the stability of the ultimate dam is
dependent, to a large degree, on the shear strength
characteristics of tailings deposited wpstream of the
dam. The shear strength is governed by the gradation
and density of the solids, the consistency of the
slurry, and the distribuiion of the pore water pres-
sures within the deposit. When initially deposited,
the tailings have very low shear strength. The
strength theoretically increases with time as drainage
and consolidation take place under the weight of
overlying materals. However, because of the very
fine gradation of the tailings and the random nature
of deposition, large variations in permeability and
pore water pressure exist within the tailings, and the
strength may not increase adequately to ensure the
stability of the final slope (Ref. 26),

Downstream construction is the only method
wherein all embankment sections lie outside the tail-
ing boundaries, thereby permitting controlled place-
ment and compaction of fill and incerporation of
drainage facilities. Thus, for a given height and a
given downstream fill slope, a tailing dam con-
structed using the downstream methed will have a
higher factor of safety than a tailing dam constructed
by either the upstream method or the centerline
method.

Because the most important purpose of the tailing
dam structure is to contain the radicactive waste ma-
terials and the performance of hydraulically con-
structed dams and tailing dams has been unsatisfac-
tory (Refs, 6, &, and 27), the downsiream method
appears to be the best of the stage construction

methods to ensure the safety function of the tailing
dams, especially in seismically active areas.

4. INSPECTION AND MAINTENANCE

Different conditions can develop throughout the
whole active life of the retention system and could
include unanticipated secpage conditions and changes
in material characteristics. Such changes can drasti-
cally change the conditions governing the stability of
a dam from those provided for in the original design.
Therefore, a continuous program of inspection of the
retention system is needed, beginning with the start
of constrection, through the tailing disposal, and con-
tineing after abandonment of the completed system.

The main objectives of such a program are to as-
certain:

a, Whether the dam and its foundation are behav-
ing as anticipated in the design, whether there are any
unusual movements, setilements, cracks, erosions,
sloughs, or leakages, and whether the waste and bor-

row materials being placed in the dam have the
characteristics assumed in the design;

b. Whether the tailing pond levels are dsing as 2n-
ticipated and whather the rate of dam construction is
sufficiently rapid to keep the crest above rising pond;
and

c. Whether embankment drainage is adequate,
whether the capacity of diversion channels is
adequate 1o pass experienced and anticipated runoffs,
whether embankment soil is becoming saturated by
seepage, whether piping or subsurface erosion is oc-
curring in the tailing dam, and whether there is any
unusual release of radioactive materials.

It is mecessary that inspection be performed on a
regular basis and that it include visual inspection of
the abuwtments. A checklist similar to that used in
water retention dams may be used to help the inspee-
tor in performing such a visual inspection.

Instrumentation needs to be installed to monitor dam
and basin performances at regularly scheduled inter-
vals. Instruments commonly used inclede piezomet-
ers to measure hydrostatic and pore pressure levels;
weirs or flumes to measure seepage flows; wells to
permit monitoring of water guality; and slope indi-
cators, inclinometers, and settlement points to meas-
ure horizontal and vertical movements. The in-
strumentation should be simple, robust, rugged, reli-
able, and easy to read, repair, and maintain. It is im-
portant that recorded data from instrumentation and
inspections be evaluated by competent personnel with
delegated authority to take prompt action if remedial
treatment is needed to maintain the safe operation of
the retention system.
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C. REGULATORY FPOSITION

The following criteria reflect the latest general ap-
proaches approved by NRC.® Information related to
the investipation, engincering design, proposed con-
struction, instrumentation, and performance of the re-
tention system should be presented in accordance
with the applicable portien of Section 2.5.6 of Regu-
latory Guide 1.70, **Standard Format and Content of
Safety Analysis Reports for Nuclear Power Plants."*
Jf an applicant wishes to use new information that
may be developed in the future or to use an alterna-
tive method, NRC will review the proposal and will
approve its use, if it is found acceptable,

1. BASIC DESIGN CRITERIA

a, Stability of the retention system, incloding the
teiling dam, foundation, and abutments, should be
ensured under all conditions of construction and
operation. .

b. The magnitude of total and differential settle-
ment should be within tolerable limits that will not
result in harmful eracking and dam instability.

€. Seepage through the embankment, foundation,
abutments, and basin area should be controlled to
prevent excessive uplift pressures, piping, sloughing,
and erosion of materials by loss into cracks, joints,
and cavities. The quality and quantity of seepage
should be limited to the extent that the eoncentration
of radicactive materials and other toxic materials ai the
site boundary is within the limits specified in appli-
cable Federal and State regulations.

d. Freeboard should be sufficient at all times to
prevent overtapping by wind-gencrated waves and
should include an allowance for settlement of the
foundation and dam. Adeguate slope protection
should be provided for the embankment against wind
and waler erosion, weathering, and ice damage.

e, Either the surcharge capacity of the retention
system should be sufficient to store runoffs over its
service life or there should be an emergency dis-
charge capacity capable of passing the probable
maximum flooed. The emergency discharge capacity
may be obtained by constructing a spillway or by
other means. The surcharge capacity should be
adeguate to store a probable maximum flood series®
preceded or followed by & 100-year flood, assuming a

* The Muclear Regelatory Commission annoenced in the Federal
Register of Junz 3, 1976, (21 FR 22431) its ictent to prepare =
Eeneric environmental impact statement (GEIS) on wranmum mill-
ing operations, Msnagement practices for uranivm mill tailings
may be subject to revision ip accordance with the eonclusions af
that statement and eny related rule making.

*Probable manimum flood series as used herein comprises two
fMoods: the Probable Mazimum Fiood and the flood equivalent 10
about 40% of the PMF and sbowt 3 to 5 days pror to the oceue-
rence of the main floed.

poeol elevation equivalent to the average annual
runoff.

2. METHODS OF ANALYSIS

a. The probable maximum floed should be deter-
mined in accordance with applicable portions of Reg-
ulatery Guide 1.39, “‘Design Basis Floods for Ne-
clear Power Plants.”™

b. The static stability of the embankment should
be analyzed using commonly accepted detailed stabil-
ity methods. Appropriate. static soil and rock prop-
erties established on tested representative samples
over anticipated in-situ and placement conditions
should be vsed in the analyses. Results of a manual
check on computer stability analysis results should be
presented to illustrate adopted design procedures and
criteria.

¢. Conventional pseudostatic analysis may be con-
sidered acceptable if the seismic coefficient appro-
priately reflects the geologic and seismologic condi-
tions of the site and if the materials are not subject to
significant loss of strength under dynamic loads.
Liquefaction potential and the dynamic stability of
the tziling dam and foundation should be assessed
using appropriate state-of-the-art methods. The extent
of the required dynamic analyses will be determined
in accordance with Reference 24. Appropriate
dynamic material properties established on represen-
tative materials through adequate field and laboratory
testing should be used in the analyses.

d. The loading conditions 1o be evaluated in dam
stability analyses and cormesponding minimum fac-
tlors of safety are:

Minlmum Shear

Loading Cendition Factor of Safety  Sirength
End of constructiom 1.3 U and CD»
Farial poal with sieady

secpage 1.5 CUor CD
Mazimum pool with steady

seepage 1.5 Ol or CD
Earthguake (in combination with

the above conditions) 1.4

e. The rate and magnitude of settlement should be
estimated on the basis of appropriate laboratory test
results.

f. Seepage analyses may be based on a graphical
method, model studies, or mathematical solutions
using appropriate soil and rock parameters,

*Facior of sefety 15 for pssudostatic stability analysis. Tn addition,
hiquefaction and excessive deformation should be pssessed

*Use shear sirength for case analyzed withowt earthquake,
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3. CONSTRUCTION METHODS

a. Conventional acceptable engineering practices
of construction control for water retention dams
(e.g., controls on foundation preparation, suitability
of materials, proper placement, field moisture, and
density) should be used for mill tailing dams. Where
a tailing dam is raised in stages, the downstream con-
struction method is preferred. Provision should be
made to limit the concentration of radicactive and
other toxic materials released from seepage and
wind-water erosion to within the limits specified in
10 CFR Part 20, 40 CFR Part 190, and applicable
State reguolations.

b. The upstream and centerline constructian
methods will be acceptable only if extensive explora-
tions and testing reveal the extent and characteristics
of deposited tailings to have adequate strength under
static and dynamic loading conditions for the stability
and support of the added materials.

4, INSPECTION AND MAINTENANCE

a. A detailed systematic inspection and mainte-
nance program should be established to detect and
repair damage that might tend to lessen the integrity
of the retention system. Gererally, visual inspections

performed on a regular basis and supplemented by
adequate instrumentation are acceptable. The safety
inspection guidelines (Ref. 12) for eanh dams set
forth by the Corps of Engineers in response to the
National Dam Safety Act should be used to develop a
detailed checklist for performing field inspections. In
addition, radiometric and water quality surveys
should be included in the program..

b. Instrumentaticn should be installed in the dam
or its foundation to monitor changes that might be
critical to dam stability or seepage conditions. Gen-
erally, instruments should be installed to measure
piezometric levels, seepage flows, water qualiry, and
embankment movements. The extent to which such
instrumentation should be installed will be evaluated
on a case-by-case basis.

¢. Results of inspection and instrumentation pro-
grams should be evaleated by competent and experi-
enced engineers who have delegated authority to take
prompt effective actions when necessary. Inspection
and evaluation reports should be kept at the site and
be available for staff review,

d. The inspection and maintenance program
should start at the beginning of construction and con-
tinue at least through the operation,
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Supplementary information: Enclosed is Office of State Programs (OSP) Procedure SA-3 0o,
Reporting Material Events, and it's Appendix, a revised "Handbook on Muclear Material
Reporting in the Agreement States.” The "Handbook™ is a final version of the handbook
previously provided to you for use and comment by OSP in March 1995 (5P-95-036). The
procedure and handbook provide guidance for Agreement State reporing of material events to
the NRC. SA-300 and the "Handbook" contain procedures for providing NRC:

{1 Initial notification of the occurrence of a significant or routine event invalving nuclear
material (Section 1.0, of the *Handbook,” pp.1-3).

{2) Pertinent follow-up information (results of any evaluations or investigations, dose
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adds the FB! guidance to the Reference Manual Section of the “Handbook.”

For purposes of compatibility, the reporting of incidents and events involving the use of nuclear
material by an Agreement State to NRC is now mandatory under the Policy Statement on
Adequacy and Compatibility of Agreement State Programs approved by the Commission on
June 30, 1997, The quality, thoroughness, and timeliness of material event reporting by the
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Allegations. We hope the enclosed procedure and handbock will be of assistance to you and

your staff inthe reporting of event information and will help in maintaining a national database of
NRC and Agreement Stale information.

Information requested in the Handbook has been approved by OMB 3130-0178, expiration date
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number, the NRC may not conduct or sponser, and a persen is not required fo respond to, the
information collection.

If you have any questions regarding this correspondence, please contact me or the individual

named below.
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TELEPHONE: (301) 415-2309
FAX: (301) 415-3502
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. Paul H. Lohaus, Deputy Director ‘—/

Office of State Programs

Enclosures:
As stated
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Event Reporting Handbook

ABSTRACT

The review and eva Juation of operational event information identifies safety-significant events
and concerns, and their causes. This handbook has been developed to provide information to
the staff of the Agreement States that are responsible for the preparation of event reports for
incidents and events involving the use of nuclear materials that have occurred in their State.
Reporting of Agreernent State material events to NRC is mandatory for purposes of
compatibility. The handbook describes the procedure to be followed in reporting sipnificant
and routine material events to NRC. Guidance is provided on what information should be
reported, the level of detail, and where to report. Procedures for identifying and reporting
Abnormal Occurrences (AOs) are also included. The objective of the handbook is to:
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- Improve technical information
. Standardize format

. Ensure consistency

. Facilitate information retrieval

It has been divided into two sections and one appendix.

Section 1 - Event Reporting Process,
describes the process for reporting
significant and routine incidents and events
imvolving the use of nuclear materials that
have occurred in the Agreement States,
Information is provided on reporting
material events to the Nuclear Materials
Events Database (NMED).

Section IT - Abnormal Occurrence
Guidelines and Criteria, describes the
process for identifying and reporting
material events that reach the level of an
abnormal occurrence (AQ) that have
occurred in the Agreement States.

Appendix - contains a glessary of terms and
listing of reference manuals and information.
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PREFACE

The regulatory autherity and policies governing the Agreement State program are presented

below.

Regulatory Authority

2/20/38

Section 274 of the Atomic Energy Act provides a statstory basis under which the
Federal government may relinguish portions of its regulatory authority to the States and
authorizes and directs NRC to cooperate with the States in the formulation of standards
to protect employees or the general public against hazards of radiation and to assure
that State and Commission programs will be coordinated and compatible. Pursuant to
the “Act™ and the Energy Reorganization Act of 1974, as amended, the NRC evaluates
material events and abnormal cccurrences in licensed facilities. In addition, the Energy
Rearganization Act requires NRC to provide to Congress on an annual basis,
information on significant events that meet the abnormal occurrence criteria.

Regulations have been established that require material licensees to monitor and control
activities that can lead to the exposure of employees or the general public to radiation.
For purposes of compatibility the reporting of incidents and events involving the use of
nuclear materials by the Agreement States to NRC is now mandatory. The information
from reports of medical misadministrations, overexposures, equipment failures, and
other events that have occurred involving the use of nuclear materials licensed by both
the NRC and the Agreement States is invaluable in assessing trends or patterns and
inadequacies or unreliability of specific equipment or procedures. The reported
information will significantly aid in understanding why the events occurred and
identifying any actions necessary to improve the effectiveness of NRC and Agreement
State regulatory programs.

vii
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1.0 EVENT REPORTING PROCESS

L __________ ___ |

1.1 Introduction

Procedures for the Agreement States to report to NRC information on material events that
have occurred in their State are presented below, Guidance is provided on electronic reporting
of event information to the "Nuclear Materials Events Database (NMED).” Guidance is also
provided on hard copy reporting (written reports) of Agreement State licensee event reports to
the Director, OSP. When submitting an event report, enough information about an event
should be provided so that NRC and Agreement States can evaluate the event in terms of
safety significance, long-term generic implications, and as a possible candidate for the

* Abnormal Occurrence Report to Congress,”

Reponability Determination

Agreement States should receive event information from Agreement State licensees that is
compatible with the information provided by NRC licensees under applicable, compatible
Agreement State regulatory reporting requirements, Table 1.1 of this guide contains a
listing of NRC regulatory reporting requirements that are the basis for equivalent reporting
requirements in Agreement State regulations. Table 1.2 provides further clarification by
including a brief description of the specific reporting requirement. These tables begin on
page 7 of the “handbook.”

How often are material events reported to NRC?

Significant events (requiring 24 hour or less notification by an Agreement State licensee)
should be reported promptly to NRC by an Agreement State, within 24 hours or less of
notification by an Agreement State licensee. Routine events (requiring 5, 15, 30 or 60 day
notification by an Agreement State licensee) should be reported within one month of
notification of the occurrence of an event by an Agreement State licensee, member of the
public, or other agency. Follow-up reports through closeout of the event should be
provided within 30 days of receipt from an Agreement State licensee. Information on State
action, e.g., investigation results or enforcement actions may be requested by NRC on an
ad hoc basis.

Voluntary Reporting

The Commission encourages voluntary reporting of an occurrence that actually happened
(event) or something that may happen (condition) that does not meet the regulatory

reporting criteria that the State believes might be of safety significance or of generic interest
or concern, or involves media interest.

2/20/98 1
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. Event Report Number

All event reports (significant and routine) should have a report identification mmber. For
each agency in your State, Agreement States should assign an event report number to the
preliminary or initial notification report and any follow-up reports, with the "Agreement
State Identification No.," consisting of the State agency ID, year, and a sequentially
assigned 11D number, e.g., (NY-98-001), (NYC-98-001), (NYL-98-001), (NYE-98-001),
(TX-97-001), (TXNR-98-001), (GA-98-001), (NE-98-001), (CA-98-001). NOTE: The
Agreement State ID# field in NMED can accommeodate up to four characters for the State or
agency identifier. The "Agreement State ID No." should be specified by the State for all
telephone, electronic or written notification involving each specific event. This will ensure
proper coding in NRC'’s internal Document Control System (DCS) and that all infformation
on a given event is contained in one record in NMED. It will also aid in simplifying the
search for all of a State’s information in the NMED database.

. The Nuclear Materials Events Database (NMED)

All material event information is maintained in the Nuclear Materials Events Datzbase
(NMED) by the NRC Office for Analysis and Evaluation of Operational Data (AEOD).
NMED contains NRC"s historical collection of information on the occurrence, description,

O and resolution of events involving the use of byproduct nuclear material in the United
States. The database is maintained by NRC through a contractor, Idzho National
Engineering and Environmental Laboratory (INEEL). NMED accommodates the sharing of
material event data submitted by Agreement States and NRC licensees. INEEL enters
malterial event information received from the Agreement States via PC diskette, e-mail file,
or in writing into NMED. Agreement States will receive monthly updates of data directly
from INEEL in a format previously designated by the State. The monthly update should be
reviewed to ensure that each State's event information has been properly included. A copy
of the NMED software, and the accompanying NMED Coding Manual, have been provided
to all Agreement States,

1.2 Reporting Significant Events (requiring immediate or 4-24 hour notification by an
Agreement State licensee)

a. Report Significant Events to the NRC Operations Center.

b. Agreement States should report to the NRC, within 24 hours or less of
notification by an Agreement State licensee, significant events requiring prompt
notification as determined under applicable Agreement State regulations, (For
reference, NRC reporting requirements for significant events are presented in

(J Table 1.1 and 1.2 on pages 7 and 9)

2720498 2
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Agreement States should report the events by telephone or FAX to the NRC
Operations Center, telephone No. (301) 816-5100, (301) 951-0550, and FAX
(301) 816-5151.

The following information should be provided, if known:

1. Event Report Identification No.

2. License No.

3. Licenses

4. Event time, date, location

5. Event type (c.g., misadministration, lost source, overexposure, etc.)

6. Any notifications, i.c., other agencies, patient, press release, etc.

7. Event description: release, isolope, activity, exposure(s), dose,
contamination level(s), equipment malfunction, model, serial #, etc.

8. Transport vehicle description, if apphcabln:

0. Media attention

NOTE: Personal or sensitive mfurmauon iel,
names, personal addrcss social security #, etc.
should not be incloded in event descriptions.

NRC Operations Center

The NRC Operatiens Center staff will promptly notify the appropriate Region
Duty Officer (RDO) of Agreement State events. No separate notification of the
appropriate NRC Region by an Agreement State is necessary.

Event Notification System

All events reported to the NRC Operations Center will be entered into the Event
Notification (EN) database. The EN will be publicly available through Internet
on NRC's external home page at (http://www.nrc.gov/opa) under “Event
Reports,” within one day or less of notification. As a result of public access to
this information, Agreement States may receive contacts from the public or
media requesting additional information.

Prelumnar}.r Nnuﬁcatmns (PN}

Agreement States should be aware that the NRC regional staff may prepare

Preliminary Notifications (PN}, which are brief summary reports of significant
events, as appropriate, based on information provided by the Agreement State.
Region staff may contact the State for additional information on the event. PNs

3
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are usually issued within approximately two hours of notification of the
occurrence of a significant event. The PN will be publicly available trough
Internst on NRC's external home page under PN Reports at

(http/iwww.nrc. gov/opa). Updates to PNs occur when mgmﬁcan: additional
information about an event is provided to NRC.

TNMED Initial Data Entry Record and NMED Follow-up Reports for
“Significant™ Events

Information about “significant” events initially reported to the NRC Operations
Center will be entered into NMED by the NRC. The Agreement State initially
reporting the event is responsible for updating the initial NMED report with
revised or new information. In most cases this can be accomplished by
reviewing the licensees written event report and updating the initial event
information incorporated into NMED by one of the reporting methods described
in Section 1.3 or 1.4. The NMED event report update should be submitted
within 30 days of receipt of the licenses's written report by the Agreement
State. If the licensee submits multiple written reports, more than.one NMED
event report update may be required for all new or revised information.

MNRC Review of Significant Material Events

Both NRC and Agreement State events identified as having a “significant™
potential risk to public health and safety will receive appropriate NRC
management review. This review may be related to the reporting of additional
information to the NMED database or may become part of a separate NRC
initiative. Based on the “significance” of the event and/or the possibility of
generic issues, the NRC may request that the State provide a final report.
Additionally, based on the “significance” and/or generic implications, NRC
staff may review and follow-up through closure (complete and final information
has been received from the licensee; and the NRC or Agreement State
evaluation is complete). The State may be requested to participate in NRC
management briefings by telephone to keep NRC informed of actions taken by
the State and others to protect p‘uh]ic health and safety,

Electronic Reporting to NMED via PC Diskette or E-mail: Routine Event Reports

and Follow-up Information on Routine and Significant Events (routine = S-day Event
Repori, 15-day Medical Misadministration Report; 30 and 60 day Event Reports)

Routine NMED Event Reports

1. The Agreement State should provide an electronic NMED report via E-
mail or PC diskette tc NRC based on the information provided by the

4
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Agreement State licensee in the 5, 15, 30 or 60 day report. (for
reference, NRC routine reporting requirements are presented in Tables
1.1 and 1.2 on pages 7 through 10.)

The Agreement States assigned event report identification number
(State\Y'r.,\No., e.g., GA-97-001) should be included in the NMED
record. This will ensure that all information on a given event is
contained in one record, eliminate duplicates, and aid in searching for
information en events that have occurred in a specific State. The NMED
record should be updated as new or clarifying information is developed.
Follow procedures for data entry contained in the NMED Coding
Manual provided by INEEL.

NMED Event Report Updates (follow-up information on both significant and
routine events)

1.

The initial event report identification number (State\'Yr.\No.) should be
included whenever additional follow-up event information is provided to
NRC. Indicate-that it is a follow-up report.

Any follow-up information that revises earlier information or provides
additional information on a given event should be provided 10 NRC to
ensure a complete historical NMED record. Follow-up information
necessitating an NMED event update may be found in licensee event
reports, results of any evaluations or investigations, dose assessments,
leak tests, inspection reports, corrective actions, etc. Information on
sealed sources and devices should include the manufacturer, model No.
and serial No., and identify whether or not the lost or stolen gauge or
material has been found. The follow-up event information may be
provided in writing or extracted, summarized, and entered into NMED.
Follow the procedures for filing NMED event update reports in the
NMED Coding Manual provided by INEEL. Follow guidance below in
item 1.4 for non-electronic (written) event reports.

Additionally, when providing follow-up NMED event information,
provide clear reference to documents on file that the State used to
generate the NMED event reports, e.g., licensee inspection report dated
mm/dd/yr., if applicable and appropriate.
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1.4 Non-Xelectronic Reporting of Material Events (Written Reports): Routine Event

Reports and Follow-up Information on Routine and Significant Events
(Routime: 5-day Event Report, 15-day Medical Misadministration Report, 30 and 60 day Evest Reports)

The following guidance is provided for Agreement States that report even! information
through submission of written reports. NOTE: Initial reporting of “significant™ events
chould always be reported via telephone or FAX to the NRC Operations Center within
24 hours of notification by an Agreement State licenses (see Section 1.2).

a. Event Report Cover Page: An Event Report Cover is included on page 18 of
this Handbook. The Event Report Cover page should be included as the cover
page for all written Agreement State licensee event information provided to
NRC. The cover page will ensure proper identification and coding as an
Agreement State Event Report.

b. Event Report Number: Include the assigned event report number [Agreement
State Identification No., (e.g.CO-98-001)] where indicated, on the cover page 10
avoid duplication of effort.

c. Written event reports should be sent to the Director, OSP,

d. Written report information should be comparable with the level of detail on an
event that is specified in the "NMED" database and applicable regulatory
requirements. A State may print out the NMED screens or provide a copy of
the licensees event report to NRC, A listing of the minimum basic information
to be provided on a given event that is necessary for the NMED datzbase is
provided in itemn 1.14, page 19. A listing of the basic information for preparing
2 medical event report is also provided (see item 1.15, page 20).

e. All follow-up information that revises the initial event informnation or provides
additional information should be provided through close-out of the case, Send
written event report information, along with a cover page (see p. 18 of the
Handbook) to the Director, OSP,

1.5 Public Availability of Evont Information

Any event information that is considered preliminary predecisional information by the
State should be clearly identified on the cover page as follows: "Preliminary, Not for
Public Disclosure.” For event information in NRC's possession, the final

determination on whether to withhold from public disclosure will be mads by NRC on
a case-by-case basis in accordance with the requirements of 10 CFR Part 9.

2/20/98 6
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TABLES:

The following four tables are provided. NRC 10 CFR reporting requirements are contained
thronghout the 10 CFR rather than contained in one Part or Section. Therefore, the following
tables provide a complete listing of the current 10 CFR material reporting requirements in one
place. Additionaily, the tables further differentiate significant and routine reporting
requirements. The tables are listed as follows: 1.1 Event notification by category and NRC

reporting requirement, 1.2 Event Reporting Requirements, 1.3 Examples of reportable events,
and 1.4 Sample NMED data entry screens.
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R

EXAMPLES OF R.EPEIRTA.BLE EVENTS

This Table provides examples of reportable material events or occurrences that are required to be reported by
both NRC and Agreement State material licensees. The Table addresses specific reporting requirements for
either immediate notification (within 24 hours or less) or 30 day written reports. The A greement States
should provide detailed event information that is comparable with the NMED database system.

Immediately reportable
under 10 CFR 20.2201

Stolen Portable Gauge

Licensee reported that 2 [Manufacturer] [Model #] [serial #] portable gauge

ceantzining 9 millicuries of cesium-137 and 40 millicuries of americium-241:beryllium
was stolen from the licensee's vehicle parked at the licensee's facility. The gauge
was padlocked in its original carrying case. The State is following the incident and
waorking with local authorities 1o develop a press release. Follow-up information will
be provided to NRC on the recovery of the stolen gauge and entered into NMED.

Reportable within 24 hours
under 10 CFR 30.50

Possible Damage to Portable Gauge

Licenses reported that 2 [Manuf.] [Model #] [serial #) portable pauge was run over
by & bulldozer at a field construction site. The gauge housing appeared to have been
damaged, but the source appeared to be intact, The licenses is investgating why the
radiographer failed 1o maintain constant surveillance. The gauge will be sent to the
manufacturer for leak testing. A follow-up repert will be provided to the State by the
licensee, and the State will share information on the results of the licensees
investigation into the occurrence and the resuls of the leak test with NRC through
entry intc NMED,

Reportable within 30 days
upder 10 CFR 71.47 and
20,1906

Shipment of Brachytherapy Sources Received with Radiation Levels Exceeding
Regulatory Limits

A medical licensee reported receiving a shipment of two packages conuining cesium-
137 brachytherapy scurces. Radiation surveys of the packages with an ion chamber
detector found radistion Jevels of- 230 millirem per hour on one package, which
exceeds the state and federal limit at the external surface of & package of 200

millirem per hour. The third and final package was received two days later with
radiation levels of 400 miliirem per hour at the surface of the package. The shipper
has retained a consultant io deterroioe the cause of the elevated radiation levels. The
State will keep NRC informed of the results of the consultants review of the event,
and the information will be entered into NMED.

Reportable within 24 hours
under 10 CFR 20.1301,
20,2203

Exposure to Nonradiation Worker at a Licensed Facility

A licenses reported to the State that a nonradiation worker had received an exposure
as a result of picking vp 2 5 curie Americium-241:Beryllium neutron source used for
well logging and placed it in his pocket. The worker, a temporary contractor
employes, was cleaning 2 well logging 100l a1 the licensee facility. (The licensee was
under the assumption that all of the source material had been removed from the
equipment.) While cleaning the tool, the source fell out, and the worker picked it up
and placed it his pocket, The worker was not 2 radiation worker and had no
knowledge of what the object was. Preliminary calculations performed by [identify
Consultant/Contractor] indicate that the individual may have received a dose of 4-6
Rem. The licensee's RSO is investigating the incident. The State plans to keep NRC
informed of the ongoing results of the invesitgation, and the information will be
entered inte NMED.

2120198
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. Reportable within 24 hours
under 10 CFR Part 35 and
30,5002}

Possible Misadministration invelving a Teletherapy Unit Malfunction

A patient undergoing a Cobalt-6D weletherapy treatment with a [Maoufacrurer)[Model
#] received an unintended exposure, The RS0 estimated that the patient received an
exposure of 138 centiGray (Rads) to a2 depth of 0.5 centimeters to the wrong
treatment &ite, based on a possible total reawment time of 1.5 minutes, The exposure
occurred as a result of two power disruptions during a thunderstorm. The loss of
electrizal power caused the unit table to move which resulted in treatmeant to the
wrong site. The patient received 0.35 minutes of the intended fractionated wreatment
lime of 1.5 minutes. The patent was prescribed a total dose of 5040c¢Gy to be given
in 28 fractions of 180 cGy per day at the rai= of 5 fraciions per week, The
prescribing physician elected not 1o make up the missed dose, The prescribing
physician indicated that the patient is not expected to have any adverse effects from
the misadministration. The patient and referring physician were netified of the event.
The licenses was able to recreate the event (0 demonstrate how the event occurred.
Tha licensee has contacted the manufacurer, The State will keep NRC informed of
the resulis of the review for aoy generic implications.

Reportable within 24 hours
under 10 CFR 36.83(9)

Possible Loss of Yater or Leakage from Source Yater Pool at Irradiator Facility

Lieensee notified the State that the eontrols at a Co-60 irradiator facility werce
indicating that the water level was low, circulating pump off, and fill valves were
open. The pool water level gauge indicated a pool water level of 93 inches, well

. below the normal level of 137 inches. Previous incidents indicated that a loss of

compressed air pressure to the water level gauge could result in an erroneously low
wiailer level gauge reading, causing the automatic pool fill valves 1o open, and the pool
water circulating pump to turn off. The compressed air system pressure was found to
be in the normal range, but the operator fournd water and congealed oil in the 2ir line
supplying the pool water level gauge, and the air line supplying the elevator contral
valve, Further investigation found that the compressed air line water traps were full
of water. A past similar incident resulted in a failure to raise the elevator. The
operator then verified that the pool water level was in fact normal. The licenses
requested the building maintenance persoonel to diagnose and repair the compressed
air supply immediately, to prevent the conductivity in the pool water from reaching
abnormal levels s a result of the resin filter circulating pump being avematically
raurned off by ihe false low pool water level meter reading. Maintenance personnel
responded apd replaced a failed compressed air dryer, and monitored the open air
lines to clear the lines of water, A float activated automatic water drain was insalled
in the air line 1o prevent a possible reccourrence by allowing any water o
autornatically drain from the air line.

1.6 Nuelear Material Events Database (NMED) Sample Data Entry Screens

The following pages contzin sample data entry screens from the NMED database which shows the level of detail the
States need to provide for a given event, Detailed NMED user information is contained in the NMED Coding
Manual provided by INEEL along with the software 1o the Agreement States.

“This information request has been approved by OMB 3130-0178, expiration date 06/30/2000. The estimated burden per
response (o comply with this eollection request is 1.25 hours. Forward any comments segarding the burden estimate 1o the
Information and Records Management Branch (T-6 F33), U.S. Nucle2r Regulatory Commission, Washington, DC 20555

. 0001, and to the Paperwerk Redustion Project (3150-0052), Office of Management and Budget, Washington, DC 20503, If
2 document does not display 2 currently valid OMB control number, the NRC may not conduct or sponsar, and 2 persen is
not required to respond 10, 2 collection of information unless it displays a currently valid OMB clearance number,™
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The following pages contain items 1.7 Sample Event Report Cover Page (for event reports
provided in writing), 1.8 a listing of the basic information to be included in a written event
report, and item 1.9 a listing of the basic information to be included in a written medical
m]sadmm]su‘aﬂﬂﬂ event report.
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EVENT REP ORT COVER PAGE

AGREEMENT STATE

EVENTREPORTIDNO. __ - __ -

(State\Yr.\No.)

DATE:

TO:
Director
Office of State Programs

SUBJECT: :
| ¢

STATE:

Signature and Title:

2/20/98 19
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1.8

EVENT JREPORT (Basic Information)

This

list is an option for those Agreement States

who choose not to enter event data
electronically into the Nuclear Material Events
Database (NMED). The information provided

st

be mmpa[iblc to the information needed

for the NMED system and presented clearly in

readable form.

(s}  Licensee {Mame, city and Sizte)

(b}  Agreement St ID Ho. (NY-97-001) (MS-57-001),
Suate [D, year, sequentially assigned 1D number.

{c) Typeof Licenss

{(d} License No.

{e)  This lem Mo. (Fellow-up Repert Ne. 01, 02,
efc.)

{j  Abnormal Occurrence (YN}, See AQ Criteria
contzined in NUREGL0%)

{g) Isotope (i.e.. C€5-137; Ir-192, Co-60, Am-241, Po-
210 erc.
= Activity
« Meed to cleatly show radiopharmaceuticals, as

well as iso10pes.

(") Type of Isotope and activity (AEA material,
sccelermior produced, NORM)

(I}  Daie of Event

(i)  Daie of this Repont

() Amount of Radioactive Material

{i  Events Involving Overexposure

2120/98

ﬁm of Individuals Overexposed

Spurce of Radiation ’

- Type of Individual (occupational worker,
member of the public)

- Event Location

- Dase Estimated to Individuals Invalved in
the Event {In REM)

- Body Part Receiving Dose

- Consequence

20

{m)

{m)

(=)

r

(@)
{r
(s}

(1)

(u)
)

Lezking Socrce

= Lesk test 'mfu-nml‘w;n
Lozt or Smleln Material
1. Muclear Material

- Evemt
= Event Location
= Prebable Disposition

2. Sealed Souvrces and Devices

= Type

- Manufacturer, Model Na.
- Serial No.

= Disposition/Recovery

Release of Malerial

- Form

- Ewvent

= Location

- Artivity {Curies)

Events Involving Radiography

= Location

- Equipment deserfption
Manufacturer, Modst Mo.

- Event

Event Involving an Irradiator
Events Involving Teletherapy
Transportation Event

- Location .

- Shippers name and address
- Packape rype -

- Package ldentification Na,

Regulatory reporting requirement (Indicate
applicable licenses reporting requirement)

Demographic information

ABSTRACT: Include where, when, how, and
why. (Describe the cause of the event{s),
contributing factors, persons jnvelved,
consequences, and licensec corrective actions taken
or planned.)  Attach i copy of th licensee*s 30 day
report, where applicable,
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1.9 MEDICAL MISADMINISTRATION

(Basic Information)

This list is an option for Agreement States that
choase not to enter event data electronically into the
Muclear Material Events Database (NMED). The
information provided must be compatible with
information needed for the WMED system and
presented cleasly in readable form.

(a) Licensee (Name. City and State)

() Agreement State 1D No. (NYC-97-001) (M3-
97.001), State ID, year, sequentially assigned
1D number.

{c) Typeof License {quad sCOpE,
private practice medical, eic.)

{d) License No.

(e} This liem No. (Follow-up Report Na. 01, 02,
03, eic.) . -

() Abnormal Occurrence (Y/M). See AO Criteria

{g) Patient\Responsible Relative Notified {Y\N)
(h) 15 day Wrinen Report Provided (YN}

(I Daie of Event

(j} Date of this Report

(k) Regulatory reporting requirement (Indicate
applicable licensee reporting requircment)

(1) ABSTRACT:
Initial report: Include whers, when, how,
cause, provide as much information as is
known at the time of the initial report).

Procedure/Study: Actual and intended

2/20/98
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NOTE: Need to clearly show
radiopharmaceuticals, as weli as isotopes.

Isotope and dose involved: (i.e.,
200 pCi of lodine Hippurate [-131; 5
mCi of lodine-125; 10 mCi of lodins-
131; 40 mCi of Cs-137; 2 mCi of Te-
99m; 5 mCi of P-32, eic, (clearly
identify chemical and physical form).

Exposure: Intended and acrual
Treastment plan: {ractionations, if any.

Device (Equipment) involved: High
Dose Rale Afierloader, Make and
Model No. (where zpplicable).

Systems: Computer program and developer,
where applicable.

Referring Physician notified: (NN}
Patient notified: (Y /M)

Include information on all person(s) that may have
been involved including employees, i.e. assistants,
technicians, nurses, etc. Where applicable, describe
the prescribed treatment plan and the acrual
treatments adminisiered, including fractionations,
include consequences, Provide an assessment of any
expecicd effects on all those who were exposed, for
unusual cases it may be necessary to include a
medical consultant. Consultant used, identify.
Describe licensess corrective actions.

Updated Information: provide any updated
informaticn in future reports, use the Original
ltern ID# (MS-97-001) and indicate on the cover
page that it is vpdated information.

Demographic information (Description)
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2.0 ABNORMAL OCCURRENCE GUIDELINES AND
CRITERIA

2.1 Introduction R

This section presents the guidelines and criteria to be followed when assessing the significance
of an event or occurrence (o see if it meets the criteria established to identify an abnormal
occurrence. Section 208 of the Energy Reorganization Act of 1974 (Public Law 93-438, 42
USC 5848) identified an abnormal occurrence (AQ) as an unscheduled incident or event that the
Commission determines to be significant from the standpoint of public health and safery.

Section 208 of the Act also requires that the Commissicn inform Congress of any abnormal
occurrences. The Agreement States support the NRC in their effort to keep Congress apprised
of any significant events that may directly affect public health and safety by providing
information on proposed abnormal occurrences that have occurred in their State.

2.2 Abnormal Occurrence Policy Information

The Commission submits a report to Congress identifying any abnormal occurrences. The
Federal Reports Elimination and Sunset Act of 1995 requires that AOs be reported to
Congress on an annual basis (see “Report to Congress on Abnormal Occurrences, Fiscal
Year 1996," NUREG-0090, Vol. 19). Section 208 of the Act indicates that each report shall
contain:

1 The date and place of each occurrence;
(2)  The nature and probable consequence of each occurrence;
(3)  The cause or causes of each; and

_(4)  Any action taken to prevent recurrence.

4s eperified in Section 208. within 13 davs of receivine informatinn of each AN the
Commission shall provide as wide dissemination to the public as reasonably possible as soon
as such information becomes available,

A final AO policy statement containing criteria for determining an AQ was published in the
Federal Register on December 19, 1996, (61 FR 67072). Revised AO criteria were
published in the Federal Register on April 17, 1997 (62 FR 18820) to incorporate minor
changes and to revise criterion III covering Fuel Cycle Licensees,

An incident or event will be considered an AO if it involves a major reduction in the degree
of protection of the public health or safety. This type of incident or event would have a

2/20/98 23
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moderate or severe impact on the public heaith or safety and could include, but neednot be

limited to the following:

(1)

(2)
3

Moderate exposure to, or release of, radioactive material licensed by or otherwise
regulated by the Commission;

Major degradation of essential safety-related equipment; or

Major deficiencies in design, construction, use of, or management controls for
facilities or radioactive material licensed by or otherwise regulated by the
Commission.

2.3 Agreement State Proposed AOs

2/20/98

Agreement State staff should screen events against the AQ criteria and identify
potential AO events as part their routine program to inform NRC of all events
reported by Agreement licensees. In addition to routine reporting of significant and
routine events to NRC, Agreement States are requested to prepare 2 special writien
report for potential abnormal occurrences. Agreement State staff should follow the .
guidelines for preparing AO write-ups contained in Section _:LS of this “Handbook.™ -
When qu'cstinns arise on a given event, it may sometimes be necessary for NRC to
directly contact an Agreement State representative and request additional information.

24
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2.4  Abnormal Occurrence Criteria (Appendix A, 62 FR 18822)

Criteria by types of evenis used to determine which incidents or evenis will be considered for reporting
as AQs are as follows:

A For ANl Licénsees.

A. Fwrnan Exposure to Radiation from Licensed Material.

1. Any unintended radiation exposure’ to an adult (any individual 18 years of
age or older) resulting in an annual total effective dose equivalent (TEDE) of
250 millisievert (mSv) (25 rem) or more; or an anrual sum of the deep dose
equivalent {external dose) and committed dose equivalent (intake of
radioactive matertal) to any individual organ or tissue other than the lens of
the eye, bone marrow and the gonads, of 2500 mSv (230 rem) or more; or an
annual dose equivalent to the lens of the eye, af 1 Sv (100 rem) or more; or
an annual sum of the deep dose equivalent and committed dose equivalent to
the bone marrow, and the gonads, of 1 Sv (100 rem) or more; or an annual
shallow-dose equivalent to the skin or extremities of 2500 mSv (250 rem) or
more.

2. Any unintended radiarion exposure to any minor {an individual less than 18 u
years of oge) resulting in an annual TEDE of 50 mSv (3 rem) or more, or to
an embryo/fetus resulting in a dose equivalent of 50 mSv (5 rem) or more.

3. Any radiation exposure that has resulted.in unintended permanent funcrional
damage (o an organ or a physiological system as determined by a physician.

B. Discharge or Dispersal of Radieactive Material from its Intended Place of
Confinement.

1. The release of radioactive material fo an unresiricied area in concentrarions
which, if averaged over a period of 24 hours, exceed 3000 times the values
specified in Table 2 of Appendix B to 10 CFR Part 20, unless the licensee has

An “unintended radiation exposure” includes any eccupations] exposure, exposure to the general public, or
exposure as a result of 2 medical misadministration (as defined in §35.2) involving the wrong individeal that exceeds the

reporting values established in the regulations.

Al ather reported mediesl misadministrations will be considered for reporting a5 an AQ under the eriteria lor
medical licensees. 1n addition, unintended radiation exposures include any exposure to 4 nursing child, fetus, or embryo
as 3 result of an exposure {other than an gccupational exposure to an undectared pregnant woman) to a nersing mother

or pregnant woman sbove specified values. :

2/20/98 25
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demonstrated compliance with §20.13071 using §820.1302(b) (1) or 20.1 302{B)(2) {ii}).

Radiartion levels in excess of the design values for a package, or the loss of
confinement of radioactive material resulting in one or more of the following:
{a) a radiation dase rate of 10 mSv {1 rem) per hour er more at | meter (3.28
feet) from the accessible external surface of a package containing ndioactive
material; (b) a radiation dose rate of 50 mSv (3 rem) per hour ormore o the
accessible external surface of a package containing radioactive material and
that meet the requirements for "exclusive use” as defined in 10 CFR 7. 47: or
(c} release of radioactive material from a package in amounts grester than the
regulatory limits in 10 CFR 71.51{a)(2).

C. Thefr, Diversion, or Loss of Licensed Material, or Sabotage or Security Breach, ®

1. Any losi, stolen, or abandoned sources that exceed 0.01 times the 4, values,
as listed in 10 CFR Part 71, Appendix A, Table A-1, for special form
(sealed/nondispersible) sources, or the smaller of the A, or 0.01 times the A,
values, as listed in Table A-1, for normal form (unsealed/dispersible) sources
or for sources for which the form is not known. Excluded from reporting
under this criterion are those events involving sources that are lost, stolen, or
abandoned under the following conditions: sources abandoned in accordance
with the requirements of 10 CFR 39.77(c); sealed sources coptained in
labeled, rugged source housings; recovered sources with sufficient indicarion
that doses in excess of the reporting thresholds specified in AQ criteria 1. A.]
and 1.A.2 did not occur during the time the source was missing; and
unrecoverable sources lost under such conditions that doses in excess of the
reporting thresholds specified in AQ criteria 1.A. 1 and 1. A.2 were not known
to have occurred,

2. A substantiated case of actual or ettempted theft or diversion of licensed
raterial or sabotage of a facility.

3 Any substantiated loss of special nuclear material or any substantiated
inventory discrepancy that is judged 1o be significant relative 10 normally
expected performance, and that is fudged to be caused by theft or diversion or
by substantial breakdown of the accountability system.

Informatien pertaining to certain incidents may be either classified or under consideration for classification becsuse
of national security jmplications. Classified information will be withheld when formally reporting these incidents in
accordance with Section 208 ef the Energy Reorganization Act of 1974, as smended. Any elussified details regarding

E these incide nts would be available to the Congress, upon request, under sppropriate security arrangements,
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4.

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.

Other Evenis (i.e., those concerning design, analysis, construction, testing, operation,

use, ordisposal of licensed facilities or regulated materials).

1.

2.

For Commercial Nuclear Power Plant Licensees.

An accidental criticafity [10 CFR 70.52(a)].

A major deficiency in design, construction, control, or operation having
significant safety implications reguiring immediare remedial action.

A serious deficiency in management or procedural controls in major areas.
Series of events (where individual events are not of major importance),

recurring incidents, and incidents with implications for sirnilar facifities
(generic incidents) that create a major safery concern.

A, Malfunciion of Facility, Structures, or Equipment.

Exceeding a safety limit of license 1echnical specificarion (TS) {§50.36(c)].

Sérious degradation of fuel integrity, primary coolant pressure boundary, or
primary containment boundary.

Loss of plant capability to perform essential safety funcrions so that a release
of radioactive materials, which could result in exceeding the dose limits of 10
CER Part 100 or 5 times the dose limits of 10 CFR Part 50, Appendix A,
General Design Criterion (GDC) 19, could occur from a postulated transient
or accident (e.g., loss of emergency core cooling system, loss af control rod

systern).,

B. Design or Safety Analysis Deficiency, Personnel Error, or Procedural or
Adminisirarive Inadegquacy.

Discovery of a major condition not specifically considered in the safety
analysis report (SAR) or TS that requires immediate remedial action.

Personnel error or procedural deficiencies that result in loss of plant
capability to perform essential safery functions so thot a release of radioactive
materials, which could result in exceeding the dose limits of 10 CFR Part 100
or 5 rimes the dose limits of 10 CFR Part 50, Appendix A, GDC 19, could
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occur from a postulated transient or accident (e.g., loss of ermergency core
cooling system, loss of contral rod system).

i For Fuel Cycle Facilities,

I. A shutdown of the plant or portion of the plant resulting from a significant event
and’or vielation of a law, regulation, or a license/certificate condition,

2. A mafor condition or significant event not considered in the license/certificate that
requires immediate remedial action.

3. A major condirion or significant event that seriously compromises the ability of a
safety system 1o perform its designated function that requires immediate remedial
action to prevent a criticality, radiological or chemical process hazard,

Iv. For Medical Licensees.

A medical misadministration that:

4

fa) Results in a dose that is (1) equal to or greater than 1 gray (Gy) {JC}"O rad) to a major
poriicn of the bone marrow, to the lens of the eye, or 1o the gonads, or (2) equal 1o or
greater than 10 Gy (1000 rad) 10 any other organ; and

&) Represents either (1} a dose or dosage that is at least 50 percent greater than that
‘prescribed in a written directive or (2) a prescribed dose or dosage that (T)is the
wrong.radiopharmaceurical,” or (i) is delivered by the wrong route of administration,
or (iii) is delivered to the wrong treatnent site, or (iv) is delivered by the wrong
treatment mode, or {v) is from a leaking source(s).

1i r* r r "

The Commission may determine that events other than AOs may be of interest to Congress and the
public and be included in an Appendix to the AQ report as "Other Events of Interest, ™ Guidelines for
events to be included in the AQ report for this purpose are items that may possibly be perceived by the
public to be of health or safety significance. Such items would not involve a major reduction in the
level of protection provided for public health or safety; therefore, they would not be reported as
abnormal occurrences. An example is an event where upon final evaluation by an NRC Incident
Investigation Team, or an Agreement State equivalent response, a determination is made that the

event does not meet the criteria for an abnormal eccurrence.

- - Y=
,_\.--*4" . P - et )

The wrong ﬁdhph:rmiuuﬂ;al as used in the A eriterion for medieal rmisadministrations refers to any
ﬂdin?h,m“mﬁm gther than the one listed in the written dicective or in the ¢linfeal procedures manual.
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5 5 GUIDELINES FOR ABNORMAL OCCURRENCE WRITE-UPS

All AO write-ups should be complete, up-to-date, and written using text that is
understandable 1O non-technical readers. Please do not use bold or italics in writeups; use
underling instead - Any special fonts will be added during the publishing stage by the
Technical Publications Specialist using the Kodak Ektaprint Electronic Publishing System.

e ————

NOTE: Those Agreement States that already have INTERNET E-Mail
capability may electronically send their AQ information to OSP via
Internet using WordPerfect or an ASCII text file. NRC is currently using
wordPerfect 6.1. The file may be attached to an e-mail transmission.
The OSP AOQ coordinator, Patricia Larkins, may be reached at
(PML@MNRC.GOV).

Margin notation - Indicate the Original ID No., State ID-YR..-ITEM NO. (X{-54-01).

First paragraph - State the AO criteria for the event by citing the appropriate section of the
AO criteria.

. Provide the date the event occurred, the licensees name, and the city and
state address of the licensee.

- Briefly explain what happened and what were the
circumstances. Provide the specific details of the event, i.c., exposure (where applicable),
squrce, indicate the specific isotope(s), quantity, dose {where applicable), treatment plan
(where applicable), equipment, manufacturer and Model No. Describe any immediate
Jctions taken by the licensee or the State (confirmatory action letter, special inspection,
enforcement conference, enforcement action(s), etc.). The write-up should answer where,
when, how, why, and efforts to prevent recurrence.

For occupational, medical, or public overexposures identify whether the person was notified.

For medical misadministrations, include the intended and actual treatment plan, identify any
health effects. Mention if a medical consultant has been contracted to review the event.
Include the consultant’s conclusions and identify the effects on the patient. Never mention
any health effects on a patient without attributing the statement [0 the licensee or medical
consultant. Indicate whether the primary physician was notified.

NRC policy states that all documents must be published in dual units (Metric and English).
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Cause of Causes - Self explanatory

v - Briefly explain what actions were taken to prevent
recurrence by the licensee, and indicate whether or not the State directed the licenses to take
the specific action(s), i.e., was State satisfied with the licensee's corrective actions, if so,
please indicate that the "state was satisfied with the following corrective actions taken by the
licensee .... " oOr "the licensee has complied with the corrective actions recommended by the
State as follows . . " Were there any enforcement actions, penalties, etc.?

- Indicate the stams by stating whether the AO is closed or remains open
waiting for additional significant information from the Agreement State licensee. Anitem
should only be identified as open if the Staie expects additional significant action may take
place that will be covered in a follow-up report. The new information contained in the
follow-up report should be provided to NRC for inclusion in the AO report under the section
entitled *Update to Previously Reported AOs.”

The following pages contain two sample AQ write-ups.
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Fig. 2.1 SAMPLE INDUSTRIAL RADIOGRAPHY AO REPORT

State ID-Yr.-No.
(XX-97-01)

Source\Quantity

Exposure

Industrial radiography overexposure at (Name of facility, City, State)
location.

In accordance with the AQ criteria an annual shallow-dose equivalent
to the skin or extremities greater than 2500 mSv (250 rem) is
considered an abnormal cccurrence.

Date and Place: The Agency was notified on (notifieation date), by

{Licensee), that a radiography overexposure had occurred on (event
date), at {facility, location {Catastate)).

Nature and Probable Consequences: On {event date), at

approximately 7:00 PM, a radiography trainer working for (Licensee)
in (facility, location, (City, State)), experienced a

source disconnect of a 96 curie iridium-192 radiography source, that
resulted in an extremity exposure of at least 500 rem to

the thumb and index finger of a radiographer’s left hand. The
radiography trainer was radiographing welds on a 12 inch pipe line in a
five foot deep ditch at (Licensee), and began experiencing difficulty
with the source exiting from and retracting into the camera earlier in
the day. After completing a radiograph, while trying to retract the
source to the shielded position, survey meter readings indicated a
source disconnect. The radiographer got a ene inch thick lead sheet
from the radiography truck and covered the source in the guide tube.
By this time it was dark. The radiographer helper rope off a larger area
and stayed a distance from the source. He then asked the (Licensee)
inepaetar In nntify the radingraphy cnmpany BSO, hot tn tell him that
everything was under control, and that the radiographer could handle
the situation. As the trziner disconnected the guide twbe, the source
assembly fell into the mud at the bottom of a ditch, While picking up
the source assembly from the mud with channel lock pliers, the source
slipped. He instinctively reached for and straightened the source
assembly (pigtail) with his hand, apparently touching the source in the
process. He placed the pigtail into the camera, intending to place the
source capsule in first. He noticed the survey meter reading high,
indicating the source was outside of the camera. The radiographer
then removed the source from the camera and placed it under the lead
sheet. He then removed the lockbox from the camera, inserted the

NOTE: Emphasis added [bold] to clarify specific information that should be included in the report
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Equipment\Device
(Manuf.\Model No.)

2/20198

sheet. He then remaved the lockbox from the camera, inserted the
source end of the pigtail, replaced the lockbox and lockedit. The
source was now secured in the shielded position. The barmicades wwere
taken down, the equipment was loaded on the truck, and the crew
returned 1o the office. The company did not notify the Agency of the
disconnect.

About 10 days later, the radiographer started experiencing discomfort
in his left thumb and index finger and visited a doctor for treatment
on March 9, 1994, March 14, and April 1, 1994, On April 11, 1994,
the RSO and the radiographer visited the Agency office and reported
the incident. The Agency investigated the incident at thistime. The
radiographer's film badge reading was 1.06 rem whole body. An
inspection of the camera was performed by the company RSO the day
after the incident. The Licensee and the State Agency delermined
that the company had ordered two mottel #22 pigtails and sources
from (Manufacturer, City, State), for the company’s Gamma
Century radiography cameras. {(Manufacturer) inadveriently sent 2
model #22 and a Model #23 pigail instead of the two model #22°'s
ordered. The two models appear similar, but close examination
reveal two differences. The model #22 is manufactured with 1/8 inch
aircraft eable and a 3/4 inch connector, the model #23 is
manufactured with teleflex cable, the same as the drive cable

material, and a one inch connector. The model #23 is not made to be
used in the Gamma century camera. The radiography company
assumed the two pigtails sent to them were model #22's, The #23
was mistakenly placed in the Gamma century camera and is
apparently the cause of the disconnect. The Agency investigation
determined that the trainer had received at least a 1500 rem exposure
to the thumb and index finger of the left hand. The (State) Radiation
Control Program, in which the manufacturer was licensed, was
informed of the incident and investigated the manufacturer's
(Licensee) error in sending the two different pigtails to the

radiography company,

Cause or Causes - The manufacturer’s mistaken delivery of a pigtail
model number different than the one ordered and the radiography
company's assumption that the pigtails they received were the models
they ordered, resulted in a pigtail being used in a camera for which it
was not manufactured. The disconnect resulted from the difference in
the length of the connectors between the two models. Also, the
radiographer atempted an unauthorized recovery of the disconnected
source, The radiographer was not trained in source recovery and had
no previous experience with source disconnects.
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Status

2/20/98

Actions Taken to Prevent Recurrence
Licengee - Actions will be given at the enforcement conference.

Sate Agency - The Licenses and radiographer were cited for
vielations of the (State) Regulations for Control of Radiation. The
Licensee was cited for the extremity exposure, unauthorized retrieval
of a disconnected source, failure to immediately notify the Agency of
the incident, and failure to notify the Agency in writing within thirty
days of the incident. The radiographer was cited for unauthorized
retrieval of a disconnected source. The incident has been referred for
escalated enforcement.

This file is (open\closed) in (State). The event will remain open for
additional information from the State of (State).
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Fig. 2.2 SAMPLE MEDICAL AO REPORT

State ID-YR.-NO.
(XX-9702)

Criteria

Procedure
Source(s)
Treatment plan
Device\Equipment

Actual vs. intended
administration

ica c i ini 00 3
ame of i i tat ti

In accerdance with the AO criteria, administering a therapeutic dose
that is at least 50 percent greater then the prescribed dose should be
considered an abnormal occurrence.

Date and Place - The Agency was notified on (Date), thata
brachytherapy overexposure had occurred on (Event date(s)); at
Facility; City and State location).

MNature and Probable Consequences - A 68-year-old woeman with
Stage II vaginal cancer was referred to the hospital's radiation therapy
department for a gynecological brachytherapy procedure involving
the afterloading of cesium-137 and iridium-192 sources. A plan was
developed to deliver a total dose of 6000 centiGray (cGy) (6000 rad)
by a combination of 4000 ¢Gy (4000 rad) from an extemal

beam (linear aceelerator) and 2000 cGy (2000 rad) from vaginal
implant therapy. The external beam therapy was completed on
September 9, 1993. The patient was then evaluated and plans were
rnade to complete the implantation poriion of the treatment. The
treatment plan for the implant therapy included caleulations for the
time required to deliver 6000 cGy (6000 rad). The dose slready
delivered by the external beam was not considered in the plan.

The attending physician reviewed the dose caleulations on October 9,
the fourth day of the implant, and determined that the duration of the
implant treatment was likely to have been too long. He immediately
removed the implants, Calculations revealed that the patient received
4000 to 4500 ¢Gy (4000 10 4500 rad) from the brachytherapy
treatment. Two days later, on Monday October 11, the atiending
physician verified with the physics staff that his dose calculations
were correct. The patient received 2 total dose of 8000-8500 cGy
(8000-8500 rad), (4000 from external beam and (4000-4500 from the
implant) rather than the 6000 cGy intended (4000 from external beam
and 2000 from the implant). On October 11, the attending physician
in radiation oncology reviewed the radiation therapy caleulations and
verified with staff the actual administered dose. A telephone report
was made to the [1dentify State Health Department] on October 12,
1993, and an on-site investigation by State staff was conducted on

‘ ’ NOTE: Emphasis added [bold] to clarify specific information that should be included in the repon.
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QOcober 14, written report from the licensee was submitted to the State
agency on October 26. A committes of professionals convened to
perform a quality review. As a result of a literature and standard
practice review the committee concluded that the recommended
treatment for Stage I vaginal carcinoma is generally in a range of
7000-7500 cGy (7000-7500 rad) total dose with an external dose of
4000-5000 cGy (4000-5000 rad) and delivery of the remaining dose
by implant. Others have recommended up to a total dose of 8500

cGy (8500 rad). This patient while receiving more than her physician
initially intznded, did not receive a dose markedly beyond
reccmmended treatment for her disease. The dose was within

an acceptable range, therefore, it is not anticipated that any
complications beyond those normally seen with treatment for this
therapy will oceur. However, the patient will be closely monitored
for any complications and appropriate treatment will be provided.

The patient had been notified of the event by the physician

on October 20. A letter confirming the discussion of the

the event was also sent to the patient.

Cause or Causes - The reportable event was caused by a failure to
account for the previously administered external beam therapy. The
incident occurred due to lack of communication of the prior therapy
during the planning of the brachytherapy treatment.

Actions Taken to Prevent Recurrence

Licensee - As soon as the licenses's management determined that a
reportable event had occurred, they formed a commitiee of
professionals not involved in the patient's care to conduct a quality
assurance review. The committes concluded that the incident
occurred due to lack of communication of the prior therapy during the
planning of the brachytherapy treatment. They recommended that no
brachytherapy be given without a signed, written prescription by the
attending physician. The written prescription must contain
information about all radiation therapy given to the patient. The
medical center has adopted the committes's recommendations and has
initiated training to the affected staff. This action should prevent a
recurrence of a similar event.

State agency - The results of the on-site investigation by the State
staff agrees with the findings of the licensee's quality assurance
review. The licensee's proposal appears to be adequate (o prevent
recurrence,

The State considers this item {open, closed).
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Glossary

The Document Control System (DCS) is an internal NRC automated document
search and retrieval system, indexed by a unique identification (assession) No.
for use by the staff of the NRC.

The Event Notification (EN) system is an internal NRC automated event
tracking system used by the NRC Operations Center to track information on
incoming notifications of the occurrence of significant material events that
have or may affect public hezlth and safety. Significant material events are
reported to the NRC Operations Center by NRC licensees, staff of the
Agreement States, other Federal agencies, and the public. The EN's are
publishcd daily through Internet.

Gray (Gy) is the SI unit of absorbed dose. One gray is equal to an absorbed
dose of 1 joule/kilogram (100 rads).

The metric system is now included in all Federal documents. All event
reports should include the dual system of Units (SI) in the following order.
First use the International System of Units (SI) with the English System unit
equivalent following in parentheses. Spell out the first time it appears,
continue with an abbreviation, (see examples below).

1000 centiGray (cGy) (1000 rad) the first time, and continue with 1000 ¢Gy
(1000 rad).

50 millisieverts (mSv) (5 rem)

730 megabecquerel (MBq) (20.4 mCi)

The Muclear Materials Events Database (NMED), maintained by NRC, isa
historical collection of incidents and events that have occurred throughout the
United States involving the use of radioactive material covered under the
Atomic Energy Act. This excludes events occurring at nuclear power plants.

The NRC Operations Center in Rockville, MD, serves as the focal
coordination point for communicating with NRC licensees, State agencies, and
other Federal agencies about operating events in both the nuclear reactor and
nuclear material industry, The Operations Center is staffed 24 hours a day by
an NRC Headguarters Operations Officer (HOO), who is trained to receive,
evaluate, and respond to events reported to the Operations Center,

Events reports that appear to have health and safety significance or major
public or media interest are summarized and presented in Preliminary

37
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MNotification (PN) reports. These reports are available to the public throngh
Internet.

Rad is the special unit of absorbed dose. One rad is equal to an absorbed dose
of 100 ergs/grams or 0.01 joule/kilogram (0.01 gray)

Rem is the special unit of any of the quantities expressed as dose equivalent.
The dose equivalent in rem. is equal to the absorbed dose in rads multiplied by
the quality factor (I rem = 0.01 sievert).

Sievert is the ST unit of any of the quantities expressed as dose equivalent,

The dose equivalent in sieverts is equal to the absorbed dose in grays
mmitltiplied by the quality factor (1 Sv = 100 rem.).
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Reference Manual

The following is a list of NRC manuals and procedures that contain additional informaticn on
event response and abnormal occurrences, Additionally information is provided on the NRC
Region contact for Agreement State issues, the Federal Radiclogical Emergency Response
Plan (FRERP), and the Radiation Emergency Assistance Center (REACTS) along with a
telephone number.

NRC Management Directives
8.1 Abnormal Occurrence Reporting Procedures
'8.10 NRC Medical Event Assessment Program

NRC Inspection Manual (Series 1300, Incident Response)

1300 Incident Response Actions - Responsibility and Authority (34-080

1301 Response to Non-Emergency Incidents Invelving Radioactive Material
(96-022)

1302 Action Levels for Radiation Exposures and Contamination Associated

with Material Events Involving Members of the Public (94-004)

1303 Requesting Emergency Acceptance of Radicactive Material by the U.S.
Deparunent of Energy (DOE) (95-009)

1330 Response to Transportation Accidents Involving Radioactive Materials
(84-22)

1360 Use of Physician and Scientific Consultants in the Medical Consultant
Program (94-013)

NRC Inspection Procedures Manual, (Series 8700, Material Safety Inspection)

87103 Inspection of Materials Licensees Involved in an Incident Bankruptey
Filing (97-008) '

2/20/98 39
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FRERP The Commission is the lead federal agency for response (o any event involving
NRC-licensed Atomic Energy Act material under the Federal Radiological
Emcrgency Response Plan (FRERP), which includes other federal agencies,
i.e. Department of Energy (DOE), Environmental Protection A gency (EPA),
Federal Emergency Response Administration (FEMA). FRERP covers any
peacetime radiological emergency that has actual, potential or perceived
radiological consequences within the United States.

REACTS The Radiation Emergency Assistance Center/Training Site (REACTS), 15 a
Department of Energy (DOE) resource headguartered in Oak Ridge,
Tennessee. REACTS is available 24 hours a day to provide medical and
radiological assistance either from the REACTS facility or the accident site.
Additionally, REACTS maintains a listing of other professionals throughout
the country who are recognized as having highly specialized expertise and
equipment to manage a particular area of concern.

RSAO The Regional State Agreements Officer {RS.F-.D} is a designated stzff member,
in an NRC regional office, who serves as the point of contact for the region
and the Office of State ngra.n'ls regarding Agreement State radiation control
programs, and who participates in technical reviews of Agreement State
radiation control programs.

2120198 40
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7.8
MEDICAL MISADMINISTRATION REPORT

TO: (Executive Secretary, Ut:h Radlation Control Board) FROM: (License No., Name, Address, Phone No.)

1
William J. Sinciair, Direciot Cuesewe fU [T [-] [ 1 | T T ] ‘_/
Uhah Dhvision ¢f Radiation Contrel ~ ~

168 North 1950 West
P.O. Box 144850
SaltLake Ciy, Utah 84114-4850
(801)536-4250 VOX
(801)533-407 FAX

EVENT OATE
WRITTEH REPORT DATE
Phene Report Made Physician Natified Pabent Motifed Evenl Record Fled

SODIUM IODINE, 1125 Or 1131, >30 MICROCURIES

. Wrong Patient
Sy Wiong Radiophamaceutical _“
Administered Dese Differs From Prescnbed Dose By > 20% And Difference Exceeds 30 Microcuries 1
THERAPEUTIC RADIOPHARMACEUTICAL DOSE, OTHER THAN 1125 Or 1131 I
g Wrong Palient
Wrong Rediopharmaceutical “
Wrong Routs Of Adminisiration
S Administered Dose Difas From Prescrived Dose By > 20% i
I STEREQTACTIC RADIOSURGERY (Gammaknde) - !
: Wrong Patient .
Wrong Treatment Sita
Administered Dose Differs From Prescnbed Dose By More Then 10%
TELETHERAPY
Wrong Patient
Wreng Mode Of Treatmant
\Wrong Treatment Sita
Admrisiared Dos Difers From Prescnoed Dosa By More Than 10% 1l There Are 3 Or Fwee Fractions. Frescribed; Or When Waekdy Caiculated Adminstered
Doss Excesds Prescribed Dose By > X%: Or When Cakusted Tolal Adminesiered Dose Ofers From Prescribed Dose By > 20%
BRACHYTHERAPY

: Wrong Patient
|| - \Wrong Radionucide
Wrong Trealment Site

. Leaking Sourcs It
|L One Or Mare Souroes Nol Removed At End Of Treatment

Calculated Administered Dose Differs From Prescribed Dose By > 20%

IAGNOSTIC RAGOPHARMACEUTICAL DOSE, OTHER THAN QUANTITIES THAT EXCEED 30 MICRCCURES OF 11125 CR 1131, OR BOTH, WHEN THE PATIENT

| 00SE EXCEEDS § REM EFFECTIVE DOSE EQUIVALENT OR 5) FEM ORGAN DOSE AND INVOLVES:

Wing Patient

Wrong Radiopharmacsutical

Wrong Rovte Of Administration

e Adminisiered Dose Ditlers From Prescribed Dosage “
Instructions: Complete the lom by ientifying the type of medical misadministration you are reporting. Fesponses Ioe & phone report, physician nolificalion, h

patient neiification, and evenl record filing may be a yes of no response. On the reversa sida of this form, wrile an abstract of the misadministration, Include a .

briel Gescrption of the event: why the event occumed; the eflect on the patient; actions taken to prevenl recurmence; whether ha patient or the palient's '

respansiie relative of guardian was informed, and d not, why not; and i the patient was notfied, what informaticn was provided to the patient.

! R DATE J
SIGNATURE _ 4
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MRC FORM 558 - U4 NUCLEAR FEGULATORY COM MESTION AFTRCYED BT CME. MO, Fi0-ary Ty
L T
frre ,7;) ESTRATED SUmOEM PER MESCsmg TO Commy WITH Tm
mmﬁlmmurnm THEY SSTRALATION i |
PeECLEXTED ABRERE WATEMALY EVENTS N0 EVALLLTE
EVENT T ACTIONS MECIIRANY TO PREVENT THER RECY semoce. £oaro
N REPOR mmmmmm“
AHD RECORDE  WAMAMEMENT WANCH (TA Fxn gx
REGULATONY COMMEENCMN, WANHINGTDN, DO .
THE PLPESWORN REDUCTICN Ssore, oFFE o
WAMADERENT AND BLIDGET, WAS-S I TON, DS
— TITY AND STATE CHIBAL TEM AR
TYPE OF LCESE (Lo, Fasd Amaiogrmgty, Fvais Precics Meaios] e ) LB MR THES T MR
TYEE OF BcTONE CATE OF IEVENT
APECRALAL R LOwLm T
OO AECE REPCHT AEA MATEMLAL
YES _Jm || acom enaron mooucen DATE OF THew REPORT
mr ]
ALCLMT OF RADSOACTIVE WaTERSAL #mrﬁ—ﬂhm—-mnmmuw
<1 ML 100 MEAKT . 41 3 "o __I"""W‘"""
“n.u.u-umnm '_1:1--19-: N
EVENTE MYDLVING CVERECPOR A
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MDA LOCATICM WHOLE SO0y
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BOTH oL CmaAM
LEAKING SCULIRCE
| LOST om STOLEH MATERRAL
EVENT EYENT LOCATION PRCRARLE Dol Ton
ot FOORD T WELL LOGGNG RISV ERED QOURCE [rrm—— )
FOUND TEWPCAANY JO8 STE || WELL LOOONG soraTREVARLE SCURCE CTHIEN [Spmacty) r/
TERT [~ | ucpee vesas COMMERTIAL WASTE
THEFT, WiTH | COMMERCAL Chmvosn || MorERATOR
FORCE OTHER [Sawlr) SCRAF WTAL
RELEASE OF MATERALS
2= EVINT LOCATION
£ oD »L REXTRSCTRED) AREA
. e [ | asamoRTATEN UMAERTIGCTED AR
[T OTHER (Saiy)
EVENTS INYOLYIMG RACIOGRARMY
EVEMT
SOURCE CRBCONMEST
BOURCE WCT RICTLSID TS ALY 8688 060 pomrrcey
CARLE a0l . .
FALLICE TO FOLLOW PROCELAES e
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PERFORMANCE EVALUATION FACTORS (PEF'S)
PEF's are subjective foctors that aid in identification of the potential for degraded radiation safety performacne;
assist ingpectars in focusing on causes for degroded radiation safety performance; confirm and document

inspectors’ conclusions abeut licensee 's radiation safety performance.

Licensee: License ﬁ‘umb:r:

Check ecch pPpranfﬂ-f!. performance indicator that applies wihen if ftems of noncompliance are identified:

1 ANEE AlQr

Lack of senior management involvement with the radiation safety program andfor

Radiation Safety Officer (RS0) oversight ™~ (Y (m
RSO too busy with other assignments (Y (M
Insufficient staffing (Y (N
Radiation Safety Committes fails to meet or functiens inadequately (¥ [
Inadequate consulting services or inadequate audils (Y (M
Users not familiar with safety procedures or license conditions - ' Y
Excessive missed surveillances QY (N
Lack of Audits . Y (O
RSO not scparated from responsibility for production activities (Iw{m
Repeated failure to comect violations identified by consultant or licensee OY(m _
Failure to implement 2dequate comective actions on previous violations (Y (N u
Inability to readily retricve records and documentation pertaining to licensed program (3 (ON
Reporiable events/m isadministrations sincs last inspection Y (O
Mumerous diagnostic misadministrations OY (N
Mumerous repeat violations (Y (O
Financial instability of licensee {IY (N
Frequent resigration of stall Oy O
Inability te perform all required surveys, tests, sudits, etc. on time (Y (O
Lack of trining documentation (Y (N
Failure to assess thie performance of personnel training (Y (N
Allegations/Investigations since last inspection (M
Licensee not inventorying radioactive materials (Y
Lack of structure to identify staff responsibilities (I ({m
c;lmpm:,- subject to name change, developed into subsidiary, or transferred (Y (N
Failure to provide training to individuals before authorizing them to use licensed materials Y (O
Radiation waste not being disposed of at same rate of generation Y (N
Failure to retrain authorized users (YO
Inadequate RSO attention to radiation safety program ()Y (N
Incomplete responses 1@ previous identified violations (Y (N
No evidence licensee is capable of responding to radiclogical event OY (N
Inadequate surveys (N (ON
RS0 spends insu fficient time at fecility (Y (N
|dentified violations similar to those previcusly identified (Y ON

I icensee not familiar with safety procedures, license requirements, URCR, or DOT regulations ()Y ()N

COMMENTS: - ‘




4193

. b

PERFORMANCE INDICATORS
: Page2

Evsluation of Performance Indicators

Num'c;zr of Performance Indicators identified:

Inspeclors level of concem in licensee's poteniial for depraded safety performance:
™o Concemn {<2 PEF's}

Concern (>2 PEF's)

Significant Concern (=3 PEF's)

—_— Great Concern (>4 PEF's)
Follow-up Actions Taken (The type of follow-up action is al the discretion of the inspecior)
. Hone
____ Telephone Contacts .

“Management paragraph™" added 1o Notice of Violation caver lener

Meeting with liccnsee manzgement

Special i_?sw-':ﬁnn. tailored to a particular 2speci(s) of the licensee’s radialion salety program
Early follow-up inspection

Confirmatery action leters

Other

n The Division of Rediatien Control is (concerned, significantly concerned or greatly concerned) with the
implementation of your prograw: in the crea of menagement control in that your correciive octions were
nat effective and resulied in the recurrence of violation(s). Consequently, your reguired response 1o this
letter should describe those specific actions planned or iaken to improve the effectiveness of the
management control of your licensed eperations, with particular emphasis on measures currently being
taken to prevent further violations.
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APPENDIX III

INSPECTION OF AGREEMENT STATE LICENSEES

A PURPOSE

Folicy ‘and gpideljnes for performing inspections of Agreement State licensees
working under-reciprocity. i \
L] - b ‘

B. INSPECTION

The regional office(s) that have Huclear Regulatory Commission jurisdicticn in
the area(s) in which the pgreement State licensees will operate shall take the

following action:

1. FREQUENCY v

Inspections of agreement State licensees operating under the general
license in 10 CFR 150.20 should be conducted using the same provisions
used for equivalent HRC-licensed activities. except as specifically
defined in this chapter. These provisions include, but are nol limited
tp, inspection processes and_inspection reparts as defined in HRC Manual
Chapter 2800 (MC 2800). The inspection frequencies for reciprocity
licensees are not subject to the provisicns in MC 2800 and are not to be

extended for good licensee performance.

The percentage of reciprocity licensees to be inspected each year by

* program code and priority should be as follows with priorities 1 through
7 as Core Inspections and the remaining priorities as non-Core
Ingpect‘inns:

Priority 1 program codes - 50 percent of licensees inspected each
year

*#+100 percent of all service licensees who perform teletherapy and
anpramic irradiator source installations. changes. and removals are also
to be inspected each year ***

priority 2 program codes - ggarpercent of Tlicensees inspected each
priority 3 program cedes - igarpercent of licensees inspected each
Priority 4 program codes - * igarpercent of licensees inspected each
A1l other program codes = ;garpement of licensees inspected each

Issue Date: 09/08/97 I11-1 1220, APPENDIX 111

¢



NOTE : The percentages of inspections of reciprocity licensees are
based on the number of initial MRC Form 241 requests received
for processing by each regional office.

NOTE : In cases where a licensee performs reciprocity activities in
several regions. the region with the first opportunity to
inspect the licensee at a work site or the home office should
do so. The completed inspection should be recorded as a
completion for the inspecting region. The inspecting region
should notify the regional office responsible for the area in
which the Agreement State licensee is located.

"2, LOCATION

Inspections oftAgreement State licensees operating under reciprocity in areas
of NRC jurisdiction pose many difficulties such as short lead time and
logistics. Therefere, to meet NRC's inspection goal. the following inspection
scenarjos, in decreasing preference from option‘a. to

option d. should be followed for the inspection of reciprocity activities:

a. Conduct unannounced inspections of actual field work locations.
b, Conduct annuuncéd inspections of actual field work locaticns.

c. Conduct unannounced inspections of the licensee’s home office after
completion of reciprocity activities (if unable to inspect actual
field work location) and after notifying the Agreement State.

d. Conduct announced inspections of the licensee's home office after
completion of reciprocity activities (if unable to inspect actual
field work location) and after notifying the Agreement State.

C. INSPECTION REPORTS AND ENFORCEMENT ACTION

1. Field notes (unless escalated enforcement action is anticipated) shall be
prepared for a1 inspections of Agreement State Ticensee activities. The
inspecting region should enter the inspection documentation into the
Inspection Followsp System, and enter any pertinent information (as
described in the Reciprocity Tracking system (RTS) Users Manwal) about
inspections and escalated enforcement actions into the RTS.

Note: For assist inspections, follow the procedures in MC 2800.

Note: Inspections of the licensee’s home office should be entered
into the first entry for the licensee with one entry per
inspection.

5 The official record copy of the inspection documentation with the
authorized NRC Form 241 shail be assigned the appropriate Regulatory
information Distribution System (RIDS) code and sent to NUDOCS/RIDS for
processing. .

3 "General Policy and Procedure Tor NRC Enforcement Actions,” NUREG-1600,

shall be used as the policy and criteria for taking enforcement actions
against the licensee.

1220, APPENDIX 1II 111-2 Issue Date: 09/08/97



4. Copies of the enforcement correspondence shall be sent to:

3.

b.

C.

5 obtain the next available inspection report number from the Inspection
- Report Tracking System and record it in the comment field in RTS.

Issue Date:

The Agreement State authority issuing the license under which the
Agreement State licensee is operaling: ‘-/“;

The HRC regional office in which the Agreement State is located:

Other distribution in accardance with existing procedures.

T END

09/08/97 111-3 1220, APPENDIX III



POLICY ON INSPECTION REVIEWS

Written field reports will be used to outline the scope of a radiation safety inspection.
Inspectors will use field reports to document observations and any apparent violations of
applicable requirements. Compliance History (summary of violations since the initial
inspection) will also accompany the report as well as be updated in the database. A routing
sheet (see atiachment) with the inspector’s and peer reviewer’s comments as well as their
signature and date will be entered on the routing sheet,

Each inspection report will be reviewed by a second inspector before being submitted for the
Sections Manager’s signature and subsequent filing.

The Section Manager will maintain a log of completed inspections and shall perform a
management review of approximately every tenth inspection.

Supervisory personnel will accompany each inspector on at least on inspection per year.



Licenses:

Insp. Type:

L
2
3.

Reviewer's Comments:

INSPECTION ROUTING SHEET

Supvsr Accomp:

Condected by:

Prepared by:

Reviewed by: CLARK GWYN JULIE PHILIP

License #:

ur

DATE

Conducted by:

:-<~<»<4»-1-:-:-:-—<Q-<-<

Ce~<-<-<-<-<—<~

prad

22 Z 22 Z 2 22 Z 2 Z

—

2 Z 2 2 7 Z Z2 2

NiA
N/A
N/A
N/A
N/A
N/A
MN/A
MNiA
NiA
NiA
N/A
N/A
N/A
RN
NfA
N/A
N/A
NIA
NiA
NiA
N/A
NiA

Mext Inspection: Next Insp. Type:

SUPERVISORY REVIEW: INSPECTIONS AND INCIDENTS

Opening with management

Operations observed

Non-compliance recorded

NOW Letter drafled: Non-compliance correct
Posting/Labeling reviewed

Leak Test dates reviewed

Dosimetry reviewed

Radioactive materials inventory reviewed
Bioassay review adequate

Records review adequate [ ] slice included
Quality assurance reviewed

Radiation Safety Committee meetings reviewed
Procedures reviewsd

Tusi widin adiquaie A suops uf progian
Wipes and surveys adequate

Instrumentation and procedures adequate
Training adequate

Instrumentation calibration adequate and timely
ALARA being practiced

Inspectors comments and recommendations in letter

Date:
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For DRC Enfarcement Actions

Preface

1. Introduction and Purpose
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Preface

The following statement of general policy and procedure explains the enforcement policy and
procedures of the Division of Radiation Control (DRC) and the DRC staff (staff) in initiating
enforcement actions, and of the Executive Secretary of the Utah Radiation Control Board in
reviewing these actions. This statement is applicable to enforcement in matters involving the
radiological health and safety of the public, including employees’ health and safety and the
environment. The Executive Secretary may deviate from this statement of policy and procedure as
appropriate under the circumstances of a particular case.

I. Introduction and Purpose

The purpose of the DRC enforcement program is to support the DRC's averall safety mission in
protecting the public and the environment. Consistent with that purpose, enforcement action should
be used: .

As a deterrent to emphasize the importance of compliance with requirements, and
To encourage prompt identification and prompt, comprehensive comrection of violations.

Consistent with the purpose of this program, prompt and vigorous enforcement action will be taken
when dealing with licensees, who do not achieve the necessary meticulous attention to detail and the
high standard of compliance which the DRC expects.? Each enforcement action is dependent on the
circumstances of the case and requires the exercise of discretion after consideration of this
enforcement policy. In no case, however, will licensees who cannot achieve and maintain adequate
levels of safety be permitied to conduct licensed activities.

For purposes of this policy statement, safety means avoiding undue risk, i.e., providing reasonable
assurance of adequate protection for the public in connection with the use of radivactive materials.
Compliance means meeting regulatory requirements. Appendix A to this policy statement describes
the nexus between safety and compliance.

I1. Statutory Authority and Procedural Framework

A. Statutery Authority

The DRC's enforcement jurisdiction is drawn from the Radiation Centrol Act of the Utah Code 1954,
as amended. Section 19-3-108 of the Act authorizes the DRC to conduct inspections and
investigations and to issue orders as may be necessary or desirable to protect health or to minimize
danger to life or property. Section R313-14-15 of the Utah Administrative Code authorizes the DRC
to revoke licenses under certain circumstances (e.g., for material false statements, in response to
conditions that would have warranted refusal of a license on an original application, for a licensee's



-
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failure to build or ©perate a facility in accordance with the terms of the permit or license, and for
violation of 8 DR.C rule). Section 19-3-109 authorizes the DRC to impose civil penalties not to
exceed $5,000 per violation for the viclation of certain specified licensing provisions of the Act,
rules, orders, and 1icense terms implementing these provisions, and for violations for whichlicenses
can be revoked, Section 19-3-110(2) authorizes the DRC to seek injunctive or other equitzble relief
for violation of regulatory requirements.

B. Procedural Framework

R313-14 of DRC's rules sets forth the procedures the DRC uses in exercising its enforcement
authority. R313-14-15 sets forth the procedures for issuing notices of violation.

The procedure to be used in assessing civil penalties is set forth in R313-14-15. This rule provides
that the civil penalty process is initiated by issuing a Notice of Violation and Proposed Imposition
of a Civil Penalty. The licensee or other person is provided an opportunity to contest in wiiting the
proposed imposition of a civil penalty. After evaluation of the response, the civil penalty may be
mitigated, remitted, or imposed. An opportunity is provided for a hearing if a civil penalty is
imposed. Ifa civil penalty is not paid following a hearing or if a hearing is not requested, the matter
may be referred to the Utah Attorney General to institute a civil action.

Information concerning an order to institute a proceeding to modify, suspend, or revoke a license or
to take other action against a licensee or other person subject to the jurisdiction of the Executive
Secretary is set forth in R313-14-15. The licensee or any other person adversely affected by the
order may request a hearing. The DRC is authorized to make orders immediately effective if
required to protect the public health, safety, or interest, or if the violation is willful. In accordance
with R313-14-15 (5) a Demand for Information (Demand) may be issued to a licensee or other
person subject to the Executive Secretary's jurisdiction for the purpose of determining whether an
order or other enforcement action should be issued. The Demand does not provide hearing rights,
as only information is being sought. A licensee must answer a Demand.

II1. Responsibilities

The Executive Secretary has been delegated the authority to approve or issue all escalated
enforcement actions.™

In recognition that the regulation of nuclear activities in many cases does not lend itself to a
mechanistic treatment, judgment and discretion must be exercised in determining the severity levels
of the violations and the appropriate enforcement sanctions, including the decision to issue a Notice
of Vialation, or to propose or impose a civii penalty and the amount of this penalty, after considering
the general principles of this statement of policy and the technical and regulatory significance of the
violations and the swrounding circumstances,

With consultation or notification of the Executive Secretary, the DRC staff may depart, where



warranted in the public's interest, from this pelicy as provided in Section VII, "Exercise of
Enforcement Discretion." The Executive Secretary shall approve all enforcement actions involving
civil penalties or orders. The Executive will be consulted prior to taking action in the following
situations:

(1) An action affecting a licensee’s operation that requires balancing the public health and
safoty implications of not operating with the patential radinlngical or nther hazards
associated with continued operation;

(2) Any proposed enforcement action that involves a Severity Level I violation; and

(3) Any proposed enforcement action on which the Executive Secretary asks to be consulted.

IV. Severity of Violations

)
Regulatory requirements® have varying degrees of safety, or environmental significance. Therefore,
the relative importance of each violation, including both the technical significance and the regulatory
significance, is evaluated as the first step in the enforcement process. In considenng the significance
of a violation, the staff considers the technical significance, i.¢., actual and potential consequences,
and the regulatory significance. In evaluating the technical significance, risk is an appropriate
consideration.

Consequently, for purposes of formal enforcement action, violations are normally categorized in
terms of five levels of severity to show their relative importance, Severity Level [ has been assigned
to violations that are the most significant and Severity Level V violations are the least significant.
Severity Level 1 and II violations are of very significant regulatory concern. In general, violations
that are included in these severity categories involve actual or high potential impact on the public,
Severity Level 111 violations are cause for significant regulatory concern. Severity Level IV
violations are less serious but are of more than minor concemn; i.e., if left uncorrected, they could
lead to a more sericus concern.

The Executive Secretary recognizes that there are other violations of minor safety or environmental
concern which are below the level of significance of Severity Level IV violations, These minor
violations are assigned to Severity Level V. To the extent such violations are described, they will
be noted as violations of minor significance.

Appendix B provides examples and serves as guidance in determining the appropriate severity level
for violations. However, the examples are neither exhaustive nor controlling. In addition, these
examples do not create new requirements. Each is designed to illustrate the significance that the
DRC places on a particular type of violation of DRC requirements. Each of the examples is
predicated on a violation of a regulatory requirement.



The DRC reviews each case being considered for enforcement action on its own merits to enswre that
the severity of a violation is characterized at the level best suited to the significance of the particular
violation. In some cases, special circumstances may warrant an adjustment to the seveity level
categorization.

A. Aggregation of Violations

A group of Severity Level IV violations may be evaluated in the aggregate and assigned s single,
increased severity level, thereby resulting in a Severity Level 111 problem, if the violationshave the
same underlying cause or programmatic deficiencies, or the violations contributed 10 or were
unavoidable consequences of the underlying problem. Nommally, Severity Level Il and Il violations
are not aggrepated into a higher severity level.

The purpose of aggregating violations is to fecus the licensee's attention on the fundamental
underlying causes for which enforcement action appears warranted and to reflect the fact that several
violations with a common cause may be more significant collectively than individually and may
therefore, warrant a more substantial enforcement action.

B. Repetitive Violations |
The severity level of a Severity Level IV violation may be increased to Severity Level III, if the
viclation can be considered a repetitive violation® The purpose of escalating the severity level of
a repetitive violation is to acknowledge the added significance of the situation based on the licensee's
failure to implement effective corrective action for the previous violation. The decision teescalate
the severity level of a repetitive violation will depend on the circumstances, such as, but notlimited
to, the number of times the violation has occurred, the similarity of the violations and their root
causes, the adequacy of previous corrective actions, the period of time between the violations, and
the significance of the violations.

C. Willful Viplations

Willful violations are by definition of particular concemn 1o the Executive Secretary because the
State’s repulatory program is based on licensees acting with integrity and communicating with
candor. Willful violations cannot be tolerated by either the Executive Secretary or a licensee.
Licensees are expected to take significant remedial action in responding to willful violations
commensurate with the circumstances such that it demonstrates the seriousness of the violation
thereby creating a deterrent effect within the licensee's organization. Although removal of the person
is not necessarily required, substantial disciplinary action is expected.

Therefore, the severity level of a vielation may be increased if the circumstances surrounding the
matter involve careless disregard of requirements, deception, or other indications of willfulness. The
term "willfulness" as used in this policy embraces a spectrum of violations ranging from deliberate
intent to violate or falsify to and including careless disregard for requirements. Willfulness does not
include acts which do not rise to the level of careless disregard, e.g., inadvertent clerical emors in a
document submitted to the DRC. In determining the specific severity level of a violation involving
willfulness, consideration will be given to such factors as the position and responsibilities of the



person involved in the violation (e.g.,.licensee official® or non-supervisory employee), the
significance of any underlying violation, the intent of the violator (i.e., careless disregard or
deliberateness), and the economic or other advantage, if any, gained as a result of the violation. The
relative weight given to each of these factors in arriving at the appropriate severity level will be
dependent on the circumstances of the violation. However, if a licensee refuses to correct a minor
violation within a reascnable time such that it willfully continues, the vielation should be categorized
at least at a Severity Level IV.

D. Violations of Reporting Requirements

The DRC expects licensees to provide complete, accurate, and timely information and reports.
Accordingly, the severity level of a violation involving the failure to make a required report to the
DRC will be based upon the significance of and the circumstances surrounding the matier that should
have been reported. However, the severity level of an untimely report, in contrast to no report, may
be reduced depending on the circumstances surrounding the matter. A licensee will not normally
be cited for a failure to report a condition or event unless the licenses was actually aware of the
condition or event that it failed to report. A licensee will, on the other hand, normally be cited for
a failure to report a condition or event if the licensee knew of the information to be reported, but did
not recognize that it was required to make a report.

V. Predecisional Enforcement Conferences

Whenever the DRC has learmned of the existence of a potential violation for which escalated
enforcement action appears to be warranted, the DRC may provide an opportunity for a predecisional
enforcement conference with the licensee before taking enforcement action. The purpose of the
conference is to obtain information that will assist the DRC in determining the appropriate
enforcement action, such as: (1) a common understanding of facts, root causes and missed
opportunities associated with the apparent violations, (2) a common understanding of corrective
aclions taken or planned, and (3) a common understanding of the significance of issues and the need
for lasting comprehensive corrective action.

If the DRC concludes that it has sufficient information to make an informed enforcement decision,
a conference will not normally be held. If a confersnce is not held, the licensee may be requested
to provide a written response to describe the licensee's views on the apparent violations and their root
eauses and a description of planned or implemented corrective actions. However, if the DRC has
sufficient information to conelude that a civil penaity is not warranted, it may proceed to issue an
enforcement action without first obtaining the licensee's response.

During a predecisional enforcement conference, the licensee will be given an opportunity to provide
information consistent with the purpose of the conference, including an explanation to the DRC of
the immediate comrective actions (if any) that were taken following identification of the potential
violation or nonconformance and the long-term comprehensive actions that were taken or will be
taken to prevent recurrence. Licensees will be told when a meeting is a predecisional enforcement



conference.

A predecisional enforcement conference is a meeting between the DRC and the licensee.
Conferences are nomally held in the DRC offices and are normally open to public observation.
Conferences will ot normally be open to the public if the enforcement action being contemplated:

(1)  Would be taken against an individuzl, or if the action, though not taken against an
individual, turns on whether an individual has committed wrongdoing;

(2) Involves significant personnel failures where the DRC has requested that the
individual(s) involved be present at the conference;

(3) Is based on the findings uf a DRC Investigation report that has not been publicly
disclosed; or

(4) Involves mﬁ:nnnatlnn which could be considered protected under the Government
Records Access and Managcment Act;

In addition, conferences will not normally be open to the public if:

(5) The conference involves medical misadministrations or overexposuores and the
conference cannot be conducted without disclosing the exposed individual's name; or

(6)  The conference will be conducted by telephone or the conference will be conducted
at a relatively small licensee's facility.

Notwithstanding the above normal criteria for opening or l:]n-sing conferences, they may either be
open or closed to the public after balancing the benefit of the publlcs observation against the
potential impact on the Executive Secretary’s decision-making process in & particular case. The
DRC will notify the licensee that the conference will be open to public observation and the DRC
may issue a press release that a predecisional enforcement conference has been scheduled and that
it is open to public observation.

The public attending open conferences may observe but may not participate in the conference. It is
noted that the purpose of conducting open conferences is not to maximize public attendance, but
rather to provide the public with opportunities to be informed of DRC activities consistent with the
DRC’s ability to exercise its regulatory and safety responsibilities. Therefore, members ofthe public
will be allowed access to the DRC offices to attend open enforcement conferences. These
procedures provide that visitors may be subject to personnel screening, that signs, banners, posters,
etc., not Jarger than 18" be permitted, and that disruptive persons may be removed. The open
conference will be terminated if disruption interferes with a successful conference. DRC's
Predecisional Enforcement Conferences (whether open or closed) normally will be held atthe DRC's
offices and not in the vicinity of the licensee's facility.



For a case in which DRC staff finds that discrimination has occurred, the investigation report may
be made public, subject to withholding certain information (i.e., after appropriate redaction), in
which case the associated predecisional enforcement conference will normally be open to public
observation. In a conference where a particular individual is being considered potentially responsible
for the discrimination, the conference will remain closed. In either case (i.e., whether the conference
is open or closed), the employee or former employee who was the subject of the alleged
discrimination (hereafter referred to as "complainant”) will normally be provided an opportunity to
participate in the predecisional enforcement conference with the licensee/employer, This
participation will normally be in the form of a complainant staternent and comment on the licensee's
presentation, followed in turn by an opportunity for the licensee to respond to the complainant's
presentation. In cases where the complainant is unable to attend in person, arrangements will be
made for the complainant’s participation by telephone or an opportunity given for the complainant
to submit a written response to the licensee's presentation. If the licensee chooses to forego an
enforcement conference and, instead, responds to the DRC's findings in writing, the complainant will
be provided the opportunity to submit written comments on the licensee's response.

Members of the public attending -:-pe:'i conferences will be reminded that (1) the apparent violations
discussed at predecisional enforcement conferences are subject to further review and may be subject
to change prior to any resulting enforcement action and (2) the statements of views or expressions
of opinion made by DRC employees at predecisional enforcement conferences, or the lack thereof,
are not intended to represent final determinations or beliefs.

When needed to protect the public health and safety, escalated enforcement action, such as the
issuance of an immediately effective order, will be taken before the conference, In these cases, a
conference may be held afier the escalated enforcement action is taken.

V1. Enforcement Actions

This section describes the enforcement sanctions available to the DRC and specifies the conditions
under which each may be used. The basic enforcement sanctions are Notices of Violation, civil
penalties, and orders of various types. As discussed further in Section V1.D, related administrative
actions such as Confirmatory Action Letters and Demands for Information are used to supplement
the enforcement program. In selecting the enforcement sanctions or administrative actions, the DRC
will consider enforcement actions taken by other Federal or State regulatory bodies having
concurrent jurisdiction, such as in transportation matters.

Usually, whenever a violation of DRC reqmrc:ments is identified, enforcement action is taken. The
nature and extent of the enforcement action is intended to reflect the seriousness of the violation
involved. For the vast majority of violations, a Motice of Violation is the normal action.

However, circumstances regarding the violation findings may warrant discretion being exercised
such that the DRC refrains from issuing a Notice of Violation or other enforcement action. (See
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Section VILB, "M itigation of Enforcement Sanctions.")

A. Notice of Vielation

A Notice of Violation is a written notice setting forth one or more violations of a legally binding
requirement. The Notice of Violation normally requires the recipient to provide a written staternent
describing (1) the 7easons for the violation or, if contested, the basis for disputing the violation;
(2) comective stepS that have been taken and the results achieved; (3) corrective steps that will be
taken to prevent recurence; and (4) the date when full compliance will be achieved. The DRC may
waive all or portions of a written response to the extent relevant information has already been
provided to the DRC in writing or documented in a DRC inspection report. The DRC may require
responses to Notices of Violation to be under cath. Nommally, responses under oath will be required
only in connection with Severity Level 1, 11, or 1il violations or orders.

The DRC uses the Notice of Violation as the usual method for formalizing the existence of a
violation. Issuance of a Notice of Violation is normally the only enforcement action taken, except
in cases where the criteria for iSSI-I:'.I.IH.‘-E of civil penalties and orders, as set forth in Sections VI.B and
V1.C, respectively, are mel.

B. Civil Penalty

A civil penalty is a monetary penalty that may be imposed for violation of (1) certain specified
licensing provisions of the Act or Administrative Rules or orders; or (2) any requirement for which
a license may be revoked. Civil penalties are designed to deter future violations both by the involved
licensee as well as by other licensees conducting similar activities and to emphasize the need for
licensees to identify violations and take prompt comprehensive corrective action.

Civil penalties may be appropriate for Severity Level I'V violations and are considered for Severity
Level I1l violations. In addition, civil penalties will normally be assessed for Severity Level 1 and
1I violations.

Civil penalties are used to encourage prompt identification and prompt and comprehensive
correction of violations, to emphasize compliance in 2 manner that deters future violations, and to
serve to focus licensees' attention on violations of significant regulatory concern,

Although management involvement, direct or indirect, in a violation may lead to an increase in the
civil penalty, the lack of management involvement may not be used to mitigate a civil penalty.
Allowing mitigation in the latter case could encourage the lack of management involvement in
licensed activities and a decrease in protection of the public health and safety.

I Base Civil Penalty
The DRC imposes different levels of penalties for different severity level violations.
Table 1 shows the base civil penalties for radicactive materials programs. The
structure of this table generally takes into account the gravity of the violation as a
primary consideration and the ability to pay as a secondary consideration. Regarding



the secondary factor of ability of licensees to pay the civil penalties, it is not the
DRC's intention that the economic impact of a civil penalty be so severe that it puts
a licensee out of business (orders, rather than civil penalties, are used when the intent
is to suspend or terminate licensed activities) or adversely affects a licensee's ability
to safely conduct licensed activities. The deterrent effect of civil penalties is best
served when the amounts of the penalties take into account a licensee's ability to pay.
In determining the amount of civil penalties for licensees for whom the table does not
reflect the ability to pay or the gravity of the violation, the DRC will consider as
necessary an increase or decrease on a case-by-case basis. Normally, if a licensee can
dernonstrate financial hardship, the DRC will consider payments over time, including
interest, rather than reducing the amount of the civil penalty. However, where a
licensee claims financial hardship, the licensee will normally be required to address
whyy it has sufficient resources to safely conduct licensed activities and pay license
and inspection fees.

TABLE 1
Severity Level I $5,000
Severity Level 11 £4,000
Severity Level 111 $2,500
Severity Level IV $ 750
Severity Level V £ 250

Civil Penalty Assessment

In an effort to (1) emphasize the importance of adherence to requirements and (2)
reinforce prompt self-identification of problems and root causes and prompt and
comprehensive correction of violations, the DRC reviews each proposed civil penalty
on its own merits and, after considering all relevant circumstances, may adjust the
base civil penaities shown in Table 1 as described below.

The civil penalty assessment process considers four decisional points: (a) whether the
licensee has had any previous escalated enforcement action during the past 2 years
or past 2 inspections, whichever is longer; (b) whether the licensee should be given
credit for actions related to identification; (c) whether the licensee's corrective actions
are prompt and comprehensive; and (d) whether, in view of all the circumstances, the
matter in question requires the exercise of discretion. Although each of these
decisional points may have several associated considerations for any given case, the
outcome of the assessment process for each violation, absent the exercise of
discretion, is limited to one of the following three results: no civil penaity, a base
civil penalty, or a base civil penalty escalated by 50%. The flow chart presented
below is a graphic representation of the civil penalty assessment process.
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Initial Escalaled Action

‘When the DRC determines that a non-willful Severity Level IV violation has
occurred, and the licensee has not had any previous escalated actions during
the past 2 years or 2 inspections, whichever is longer, the DRC will consider
whether the licensee's carrective action for the present violation is reasonably
prompt and comprehensive (see the discussion under Section VL.B.2.c,
below). Using 2 years as the basis for assessment is expected to cover most
situations, but considering a slightly longer or shorter period might be
warranted based on the circumstances of a particular case. The starting point
of this period should be considered the date when the licensee was put on
notice of the need to take corrective action. For a licensee-identified
violation or an event, this would be when the licensee is aware that a problem
or violation exists requiring corrective action. For an DRC-identified
violation, the starting point would be when the DRC puts the licensee on
notice, which could be during the inspection, at the inspection exit meeting,
or as part of post-inspection communication.

If the comrective action is judged to be prompt and comprehensive, a Notice
of Violation normally should be issued with no associated civil penalty. If
the corrective action is judged to be less than prompt and comprehensive, the
Notice of Violation normally should be issued with a base civil penalty.

Credit for Actions Related to Identification

(1) If a Severity Level I or II violation or a willful Severity Level III
violation has occurred--or if, during the past 2 years or 2 inspections,
whichever is longer, the licensee has been issued at least ane other
escalated action--the civil penalty assessment should normally

10



)

consider the factor of identification in addition to corrective action
(see the discussion under Section VIB.2.c, below). As to
identification, the DRC should consider whether the licensee should
be given credit for actions related to identification.

In each case, the decision should be focused on identification of the
problem requiring corrective action. In other words, although giving
credit for Jdentification and Corrective Action should be separate
decisions, the concept of fdentification presumes that the identifier
recognizes the existence of a problem, and understands that corrective
action is needed. The decision on Identification requires considering
all the circumstances of identification including:

(i) Whether the problem requiring corrective action was
DRC-identified, licensee-identified, or revealed through an
_eventl;
{ii) Whether prior opportunities existed to identify the problem
requiring corrective action, and if so, the age and number of
those opportunities; '

(iii)  Whether the problem was revealed as the result of a licensee
self-monitoring effort, such as conducting an audit, a test, a
surveillance, a design review, or troubleshooting;

(iv) For a problem revealed through an event, the ease of
discovery, and the degree of licensee initiative in identifying
the root cause of the problem and any associated violations;

(v)  For DRC-identified issues, whether the licensee would likely
have identified the issue in the same time-pericd if the DRC
had not been involved;

(vi)  For DRC-identified issues, whether the licensee should have
identified the issue (and taken action) earlier; and

(vii) For cases in which the DRC identifies the overall problem
requiring comective action (e.g., a programmatic issue), the
degree of licensee initiative or lack of initiative in identifying
the problem or problems requiring corrective action.

Although some cases may consider all of the above factors, the
impertance of each factor will vary based on the type of case as

1t
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discussed in the following general guidance:

0

(ii)

(iif)

Licensee-Identified. When a problem requiring corrective
action is licensee-identified (i.e., identified before the
problem has resulted in an event), the DRC should normally
give the licensee credit for actions related to identification,
regardless of whether prior opportunities existed to identify
the problem.

Identified Through an Event. When a problem requiring
corrective action i identified through an event, the decision
on whether to give the licensee credit for actions related to
identification normally should consider the ease of discovery,
whether the event occurred as the result of a licensee
self-monitoring effort (i.e., whether the licensee was "looking

for the problem™), the degree of licensee initiative in

“identifying the problem or problems requiring corrective
action, and whether prior opportunities existed to identify the
problem.

Any of these considerations may be overriding if particularly
noteworthy or particularly egregious. For example, if the
event occurred as the result of conducting a surveillance or
similar self-monitoring effort (i.e., the licensee was looking
for the problem), the licensee should normally be given credit
for identification. As a second instance, even if the problem
was easily discovered (e.g., revealed by a large spill of liquid),
the DRC may choose to give credit because noteworthy
licensee effort was exerted in ferreting out the root cause and
associated wviolations,” or simply because no prior
opportunities (e.g., procedural cautions, post-maintenance
testing, quality control failures, readily observable parameter
trends, or repeated or locked-in annunciator wamings) existed
to identify the problem.

DRC-Identified. When a problem requiring corrective action
is DRC-identified, the decision on whether to give the
licensee credit for actions related to Identification should
normally be based on an additional question: should the
licensee have reasonably identified the problem (and taken
action) earlier?

In most cases, this reasoning may be based simply on the ease

12



(iv)

of the DRC inspector's discovery {e.g., conducting a walk
through survey, observing in the facility, performing a
confirmatory DRC radiation survey, or finding a safety device
out of service). In some cases, the licensee's missed
opportunities to identify the problem might include a similar
previous violation, DRC notices, internal audits, or readily
observable trends.

If the DRC identifies the violation but concludes that, under
the circumstances, the licensee's actions related to
Tdentification were not unreasonable, the matter would be
treated as licensee-identified for purposes of assessing the
civil penalty. In such cases, the question of Identification
credit shifts to whether the licensee should be penalized for
DRC's identification of the problem.

* Mixed Identification. For "mixed" identification situations

(i.e., where multiple violations exist, some DRC-identified,
some licensee-identified, or where the DRC prompted the
licensee to take action that resulted in the identification of the
violation), the DRC's evaluation should normally determine
whether the licensee could reasonably have been expected to
identify the violation in the DRC's absence. This
determination should consider, among other things, the timing
of the DRC's discovery, the information available to the
licensee that caused the DRC concern, the specificity of the
DRC's concern, the scope of the licensee's efforts, the level of
licensee resources given to the investigation, and whether the
DRC's path of analysis had been dismissed or was being
pursued in parallel by the licensee.

In some cases, the licensee may have addressed the isolated
symptoms of each violation (and may have identified the
violations), but failed to recognize the common root cause
and taken the necessary comprehensive action, Where this is
true, the decision on whether to give licensee credit for
actions related to /dentification should focus on identification
of the problem requiring corrective action (e.g., the
programmatic breakdown). As such, depending on the
chronology of the various violations, the earliest of the
individual violations might be considered missed
opportunities for the licensee to have identified the larger
problem.

13
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(v)

Missed Opportunities to Jdentify. Missed opportunities
include prior notifications or missed epportunities to identify
or prevent violations such as (1) through normal
surveillances, audits, or quality assurance (QA) activities; (2)
through prior notice i.e., specific DRC notification; or (3)
through other reasonable indication of a potential problem or
violation, such as observations of employees, and failure to
take effective corrective steps. It may include findings of the
DRC or the licensee made at other facilities operated by the
licensee where it is reasonable to expect the licensee to take
action to identify or prevent similar problems at the facility
subject to the enforcement action at issee. In assessing this
factor, consideration will be given to, among other things, the
opportunities available to discover the violation, the case of
discovery, the similarity between the violation and the

 notification, the period of time between when the violation

occurred and when the notification was issued, the action
taken {or planned) by the licenses in response to the
notification, and the level of management review that the
notification received (or should have received).

The evaluation of missed opportunities should normally
depend on whether the information available to the licensee
should reasonably have caused action that would have
prevented the violation. Missed opportunities is normally not
applied where the licensce appropriately reviewed the
opportunity for application to its activities and reasonable
action was either taken or planned to be taken within a
reasonable time.

In some situations the missed opportunity is a vielation in
itself. In these cases, unless the missed opportunity is a
Severity Level 111 violation in itself, the missed opportunity
violation may be grouped with the other violations into a
single Severity Level 111 "problem.” However, ifthe missed
opportunity is the enfy violation, then it should not normally
be counted twice (i.e., both as the violation and as a missed
opportunity--"double counting”) unless the number of
oppertunities missed was particularly significant.

The timing of the missed opportunity should also be

“considered. While a rigid time-frame is unnecessary, a 2-year

period should generally be considered for consistency in
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implementation, as the period reflecting relatively current
performance.

(3)  When the DRC determines that the licensee should receive credit for
actions related to /dentification, the civil penalty assessment should
normally result in either no civil penalty or a base civil penalty, based
on whether Corrective Action is judged to be reasonably prompt and
comprehensive, When the licensee is nor given credit for actions
related to Identification, the civil penalty assessment should normally
resuit in a Notice of Violation with either a base civil penalty or a
base civil penalty escalated by up to 50%, depending on the quality
of Corrective Action, because the licensee's performance is clearly not
acceptable.

Credit for Prompt and Comprehensive Corrective Action

The purpose of the Corrective Action factor is to encourage licensees to (1)
take the immediate actions necessary upon discovery of a violation that will
restore safety and compliance with the license, rule(s), or other
requirement(s); and (2) develop and implement {in a timely manner) the
lasting actions that will not only prevent recurrence of the violation at issue,
but will be appropriately comprehensive, given the significance and
complexity of the violation, to prevent occurrence of violations with similar
root causes.

Regardless of other circumstances (e.g., past enforcement history,
identification), the licensee's corrective actions should always be evaluated
as parl of the civil penalty assessment process. As a reflection of the
importance given to this factor, a DRC judgment that the licensee's comective
action has not been prompl and comprehensive will always result in issuing
at least a base civil penalty.

In assessing this factor, consideration will be given to the timeliness of the
corrective action (including the promptness in developing the schedule for
long term corrective action), the adequacy of the licensee's root cause analysis
for the violation, and, given the significance and complexity of the issue, the
comprehensiveness of the corrective action (i.e., whether the action is focused
narrowly to the specific violation or broadly to the general area of concern).
Even in cases when the DRC, at the time of the enforcement conference,
identifies additional peripheral or minor corrective action still to be taken, the
licensee may be given credit in this area, as long as the licensee's actions
addressed the underlying root cause and are considered sufficient to prevent
recurrence of the violation and similar violations.
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C. Orders

Mormally, the judgment of the adequacy of corrective actions will hinge on
whether the DRC had to take action to focus the licensee's evaluative and
corective process in order to obtain comprehensive corrective action. This
will normally be judged at the time of the predecisional enforcement
conference (e.g., by outlining substantive additional areas where comrective
action is needed). Earlier informal discussions between the licensee and
DRC inspectors or management may result in improved corrective action, but
should not normally be a basis to deny credit for Corrective Action. For cases
in which the licensee does not get credit for actions related to Identification
because the DRC identified the problem, the assessment of the licensee's
cormrective action should begin from the time when the DRC put the licensee
on notice of the problem. Notwithstanding eventual good comprehensive
corrective action, if immediate corrective action was not taken to restore
safety and compliance once the violation was identified, corrective action
would not be considered prompt and comprehensive.

Exercise of Discretion

As provided in Section VII, "Exercise of Discretion,”" discretion may be
exercised by either escalating or mitigating the amount of the civil penalty
determined after applying the civil penalty adjustment factors 1o ensure that
the proposed civil penalty reflects the DRC's concern regarding the violation
at issue and that it conveys the appropriate message to the licensee.
However, in no instance will a civil penalty for any one violation exceed
$5,000 per day.

An order is a written DRC directive to modify, suspend, or revoke a license; to cease and desist from
a given practice or activity; or to take such other action as may be proper (see R313-14-15(3).
Orders may also be issued in lieu of, or in addition to, civil penalties, as appropriate for Severity
Level 1, 11, 111, or I'V violations. Orders may be issued as follows:

2.

License Modification orders are issued when some change in licensee equipment,
procedures, persennel, or management controls is necessary.

Suspension Orders may be used

(a)

(b)

To remove a threat to the public hcallh and safety, common defense and
security, or the environment;

To stop facility construction when,
i Further work could preclude or significantly hinder the identification
or correction of an improperly constructed safety-related system or
. component; or
(ii) ~The licensee's quality assurance program implementation is not
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adequate to provide confidence that construction activities are being
properly carried out;
() When the licensee has not responded adequately to other enforcement action;

(@)  When the licensee interferes with the conduct of an inspection or
investigation; or

(e) For any reason not mentioned above for which license revocation is legally
authorized.

Suspensions may apply to all or part of the licensed activity. Ordinarily, alicensed
activity is not suspended (nor is a suspension prolonged) for failure to comply with
requirements where such failure is not willful and adequate corrective action has
been taken.

3. Revocation Orders may be used:
(a) When a licensee is unable or unwilling to comply with DRC requirements;

(b) When a licensee refuses to correct a violation;

(c) When licensee does not respond to a Notice of Violation where a response
was required; or

(d)  When a licensee refuses to pay an applicable fee under the Utah Radiaiton
Control rules.

4. Cease and Desist Orders may be used to stop an unauthorized activity that has
continued after notification by the DRC that the activity is unauthorized.

Unless a separate response is warranted pursvant to R313-14-1 5 (1), a Notice of Viclation need not
he issued where an order is based on violations described in the order. The viclations described in
an order need not be categorized by severity level.

Orders are made effective immediately, without prior opportunity for hearing, whenever it is
determined that the public health, interest, or safety so requires, or when the order is responding to
4 violation involving willfulness, Otherwise, a prior opportunity for a hearing on the order is
afforded. For cases in which the DRC believes a basis could reasonably exist for not taking the
action as proposed, the licensee will ordinarily be afforded an opportunity to show why the order
should not be issued in the proposed manner by way of a Demand for Information.

D. Relaied Administrative Actions

tn addldon w die [simal snfsrsamsant petiana, Datises of Violation, oivil penaltiec, and ordare, the
DRC also uses administrative actions, such as Bullitins, Information Notices, Confirmatory Action
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Letters, and Demands for Information to supplement its enforcement program. The DRCexpects
licensees to adhere to any obligations and commitments resulting from these actions and will not
hesitate to issue appropriate orders to ensure that these obligations and commitments are met.

1. Bulletins and Information Motices are written notificaitons to groups of licensees
id entifying specific problems and calling for or recommending specific actions on
their part.

9. Confirmatory Action Letters are letters confirming a licenses's agreement to take
certain actions 1o remove significant concems about health and safety or the
environment.

3. Demands for Information are demands for information from licensees or other
persons for the purpose of enabling the DRC to determine whether an order or other
enforcement action should be issued.

1

VII. Exercise of Discretion

Notwithstanding the normal guidance contained in this policy, as provided in Section III,
"Responsibilities,” the DRC may choose to exercise discretion and either escalate or mitigate
enforcement sanctions within the Executive Secretary's authority to ensure that the resulting
enforcement action apprapriately reflects the level of DRC concern regarding the violation at issue
and conveys the appropriate message to the licensee.

A. Escalation of Enforcement Sanctions

The DRC considers violations categorized at Severity Level I, I1, or I1I to be of significant regulatory
concern. 1f the application of the normal guidance in this policy does not result in an appropriate
sanction, the DRC may apply its full enforcement authority where the action is warranted. DRC
action may include (1) escalating civil penalties, (2) issuing appropriate orders, and (3) assessing
civil penalties for continuing violations on a per day basis, up to the statutory limit of 5,000 per
violation, per day. :

1. Civil penalties. '

Motwithstanding the outcome of the normal civil penalty assessment process
addressed in Section VLB, the DRC may exercise discretion by either proposing a
civil penalty where application of the factors would otherwise result in zero penalty
or by escalating the amount of the resulting civil penalty to ensure that the proposed
civil penalty reflects the significance of the circumstances and conveys the
appropriate regulatory message to the licensee. The Executive Secretary will be
antified if the deviztinn in the amnnnt nf the rivil nenalty nropnsed under thie
discretion from the amount of the civil penalty assessed under the normal process is
more than 50% higher than the base civil penalty shown in Table 1. Examples when
this discretion should be considered include, but are not limited to the following:
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(a) Problems categorized at Severity Level L or II;

(b) Overexposures, or releases of radiological material in excess of DRC
requirements;

(c) Situations involving particularly poor licensee performance, or involving
willfulness:

(d)  Situations when the licensee's previous enforcement history has been
particularly poor, or when the current violation is directly repetitive of an
earlier violation;

(e)  Situations when the violation results in a substantial increase in risk,
including cases in which the duration of the violation has contributed to the
substantial increase;

6))] Situations when the licensee made a conscious decision to be in
noncompliance in order to obtain an economic benefit; or

(g)  Cases involving the loss of a source. In addition, unless the licensee
self-identifies and reports the loss to the DRC, these cases should normally
result in a civil penalty in an amount at least in the order of the cost of an
authorized disposal of the material or of the transfer of the material to an
authorized recipient.

Orders.

The DRC may, where necessary or desirable, issues orders in conjunction with or in
lieu of civil penalties to achieve or formalize corrective actions and to deter further
recurrence of serious violations.

Assessment of Civil Penalties for Continuing Vielations.

In order to recognize the added technical safety significance or regulatory
significance for those cases where a very strong message is warranted for a
significant violation that continues for more than one day, the DRC may exercise
discretion and assess a separate violation and attendant civil penalty up to the
statutory limit of $5,000 for each occurrence the violation continues. The DRC may
exercise this discretion if a licensee was aware or clearly should have been aware of
a violation, or if the licensee had an opportunity to identify and correct the violation
but failed to do so.
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B. Mitigation of £nforcement Sanctions

The DRC may exercise discretion and refrain from issuing a civil penalty and/or 2 Notice of
Violation, if the outcome of the normal process described in Sections VLA and VI.B doesnot result
in a sanction consistent with an appropriate regulatory message. In addition, evenifthe DRC
exercises this discretion, when the licensee failed to make a required report 10 the DRC, a separate
enforcement action will normally be issued for the licensee's failure to make a required report. The
approval of the EXecutive Secretary is required for exercising discretion of the type described in
Section VILB.1.b where a willful violation is involved, and of the types descibed in
Sections VIILB.2 through VILB.5. Examples when discretion should be considered for departing
from the normal approach in Sections VI.A and VLB include, but are not limited to the following:

1.

Iicensee-ldentified Severity Level IV Violations. :

The DRC, with the approval of the Executive Secretary, may refrain fromissuing a
Motice of Violation for a Severity Level IV violation that is documented in an
inspection report or official field notes and described therein as a Non-Cited
Wiolation (NCV) provided that the documentation includes a brief description of the
corrective action and that the viclation meets all of the following criteria:

@
(®)

(c)

(d)

It was identified by the licensee;@

It was not a violation that could reasonably be expected to have been
prevented by the licensee's corrective action for a previous violation or a
previous licensee finding that occurred within the. past 2 years of the
inspection at issue, or the period within the last two inspections, whichever
is longer;

It was or will be corrected within a reasonable time, by specific corective
action committed to by the licensee by the end of the inspection, including
immediate corrective action and comprehensive corrective actionto prevent
TECUITENCE;

It was not a willful violation or if it was & willful violation;

(i) The information concerning the violation, if not required to be
reported, was promptly provided to appropriate DRC personnel;

(ii)  The violation involved the acts of a low-level individual (and not a
licensee official as defined in Section IV.C);

{(iii)  The violation appears to be the isolated action of the employee
without management involvement and the violation was not caused
by lack of management oversight as evidenced by either ahistory of
isolated willful violations or a lack of adequate audits or supervision
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of employees; and

(iv)  Significant remedial action commensurate with the circumstances
was taken by the licensee such that it demonstrated the seriousness of
the violation to other employees, thereby creating a deterrent effect
within the licensee's organization. Although removal of the employee
from licensed activities is not necessarily required, substantial
disciplinary action is expected.

Violations Involving Old Design Issues.

The DRC may refrain from proposing a civil penalty for a Severity Level I1 or III
violation involving a past problem, such as in engineering, design, or installation,
provided that the violation is documented in an inspection report or official field
notes that includes a description of the corrective action and that it meets all of the
following criteria:

(a) Itwasa licensec-identified as a result of its voluntary initiative;

(b) It was or will be comrected, including immediate corrective action and long
term comprehensive corrective action to prevent recurrence, within a
reasonzble time following identification (this action should involve
expanding the initiative, as necessary, to identify other failures caused by
similar root causes); and

(c) It was not likely to be identified (after the violation occurred) by routine
licensee efforts such as normal surveiilance or quality assurance (QA)
activities.

In addition, the DRC may refrain from issuing 2 Motice of Violation for a Severity
Level II, 111, or IV violation that meets the above criteria provided the violation was
caused by conduct that is not reasonably linked to present performance (normally,
violations that are at least 3 years old) and there had not been prior notice so that the
licensee should have reasonably identified the violation earlier. This exercise of
discretion is to place a premium on licensees initiating efforts to identify and correct
subtle violations that are not likely to be identified by routine efforts before degraded
safety systems are called upon to work.

Violations Identified Due to Previous Enforcement Action.

The DRC may refrain from issuing a Notice of Violation or a proposed civil penalty
for a violation that is identified after the DRC has taken enforcement action, provided
that the violation is documented in an inspection report or official field notes that
includes a description of the corrective action and that it meets all of the following
criteria:
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() It was licensee-identified as part of the comective action for the previous
enforcement action;

(b)  Ithasthe same or similar root cause as the violation for which enforcement
action was issued;

(<) It does not substantially change the safety significance or the character of the
regulatory concemn ansing out of the initial violation;

(d) It was or will be comrected, including immediate comrective actionand long
term comprehensive comective action to prevent recurrence, within a
reasonable time following identification; and

(e) It would not be categorized at Severity Level L

Violations Involving Special Circumstances.

Notwithstanding the “outcome of the normal enforcement process addressed in
Section VLA or the normal civil penalty assessment process addressed in
Section VLB, the DRC may reduce or refrain from issuing a civil penalty ora Notice
of Violation for a Severity Level II, III, IV, or V violation based on the merits of the
case after considering the guidance in this statement of policy and such factors as the
age of the violation, the technical and regulatory significance of the violation, the
clarity of the requirement, the appropriateness of the requirement, the overall
sustained performance of the licensee has been particularly good, and other relevant
circumstances, including any that may have changed since the violation. This
discretion is expected to be exercised only where application of the normal guidance
in the policy is unwarranted. In addition, the DRC may refrain from issuing
enforcement action for violations resulting from matters not within a licensee's
control, such as equipment failures that were not avoidable by reasonable licensee
quality assurance measures or management controls. Generally, however, licensees
are held responsible for the acts of their employees and contractors. Accordingly,
this policy should not be construed to excuse personnel or contractor errors.

VIII. Public Disclosure of Enforcement Actions

EnIoTcement avtluise cusd Mesisansl o Ry L s dissic wedlle i Qe rciiiinacaal Thevin s M
and Management Act, I, are publicly available for inspection. In addition, press releases may be
issued for orders and civil penalties and they should be issued at the same time the order orproposed
imposition of the civil penalty is issued. In addition, press releases may be issued whenaproposed
civil penalty is withdrawn or substantially mitigated by some amount. Press releases are not
normally issued for Notices of Violation that are not accompanied by orders or propesed civil
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IX. Reopening Closed Enforcement Actions

If significant new information is received or obtained by DRC which indicates that an enforcement
sanction was incorrectly applied, consideration may be given, dependent on the circumstances, to
reopening a closed enforcement zction to increase or decrease the severity of a sanction or to correct
{he record. Reopening decisions will be made on a case-by-case basis, are expected to occur rarely,
and require the specific approval of the Executive Secretary.
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Appendix A: Safety and Compliance _

As commonly und erstood, safety means freedom from exposure to danger, or protection from harm.
In a practical sense, 2n activity is deemed to be safe if the perceived risks are judged to be acceptable.
In the context of IPRC's regulatory program, safety means avoiding undue risk or, stated another
way, providing reasonable assurance of adequate protection for the public in connection with the use
of radioactive materials.

The definition of compliance is much simpler. Compliance simply means meeting applicable
regulatory requirerments. The relationship between compliance and safety is discussed below.

# Safety is the fundamental regulatory objective, and compliance with DRC requirements plays a
fundamental role in giving the DRC confidence that safety is being maintained. DRC requirements,
including technical specifications, other license conditions, orders, and rules, have been designed
to ensure adequate protection—which corresponds to "no undue risk 1o public health and
safety"—through acceptable design, construction, operation, maintenance, modification, and quality
assurance measures. In the context of risk-informed regulation, compliance plays a very important
role in ensuring that key assumptions used in underlying risk and engineering analyses remain valid.

*  Adequate protection is presumptively assured by compliance with DRC requirements.
Circumstances may arise, however, where new information reveals, for example, that an unforeseen
hazard exists or that there is a substantiaily greater potential for a known hazard to occur. In such
situations, the DRC has the authority to require licensee action above and beyond existing rules to
maintain the level of protection necessary to avoid undue risk to public health and safety.

* The DRC has the authority to exercise discretion to permit continued operations--despite the
existence of a noncompliance--where the noncompliance is not significant from a risk perspective
and does not, in the particular circumstances, pose an undue risk to public health and safety. When
non-compliances oceur, the DRC must evaluate the degree of risk posed by that non-compliance to
determine if specific immediate action is required. Where needed to ensure adequate protection of
public health and safety, the DRC may demand immediate licensee action, up to and including a
shutdown or cessation of licensed activities. In addition, in determining the appropriate action to
be taken, the DRC must evaluate the non-compliance both in terms of'its direct safety and regulatory
significance and by assessing whether it is part of a pattern of non-compliance (i.e., the degree of
pervasiveness) that can lead to the determination that licensee control processes are no longer
adequate to ensure protection of the public health and safety. Based on the DRC's evaluation, the
appropriate action could include refraining from taking any action, taking specific enforcement
action, issuing orders, or providing input to other regulatory actions or assessments, such as
increased oversight (e.2., increased inspection).

# Since some requirements are more important tu-saﬁ:ty than others, the Executive Secretary should

use a risk-informed approach when applying DRC resources to the oversight of licensed activities
(this includes enforcement).
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Appendix B: Enforcement Examples

This appendix provides examples of violations as guidance in determining the appropriate severity
level for violations.

Health Physics (R313-15)

This section provides examples of violations in each of four severity levels as guidance in
determining the appropriate severity level for violations in the area of health physies, R313-15.®

A. Severity Level I- Violations involving for example:

1. A radiation expasure during any year of a worker in excess of 25 rems total effective dose
equivalent, 75 rems to the lens of the eye, or 250 rads to the skin of the whole body, or to the feet,
ankles, hands or forearms, or to any other organ or tissue;

2. A radiation exposure over the gestation peried of the embryo/fetus of a declared pregnant
woman in excess of 2.5 rems total effective dose equivalent;

3. A radiation exposure during any year of a minor in excess of 2.5 rems total effective dose
equivalent, 7.5 rems to the lens of the eye, or 25 rems to the skin of the whole body, or to the feet,
ankles, hands or forearms, or to any other organ or tissue;

4. An annual exposure of a member of the public in excess of 1.0 rem total effective dose
equivalent, .

5. A release of radioactive material to an unrestricted area at concentrations in excess of 50
times the limits for members of the public as described in R313-15-302(2)(b)(1); or

6. Disposal of licensed material in quantities or concentrations in excess of 10 times the
limits of R313-15-1003.

B. Severity Level Il - Violations involving for example:

1. A radiation exposure during any year of a worker in excess of 10 rems total effective doge
equivalent, 30 rems to the lens of the eye, or 100 rems to the skin of the whole body, or to the fect,
ankles, hands or forearms, or to any other organ or tissue;

2. A radiation exposure over the gestation period of the embryo/fetus of a declared pregnant
woman in excess of 1.0 rem total effective dose equivalent;

3. A radiation exposure during any year of a minor in excess of 1 rem total effective doss
equivalent; 3.0 rems to the lens of the eye, or 10 rems to the skin of the whole body, or to the feet,
ankles, hands or forearms, or to any other organ or tissue;

4, An annusal exposure of a member of the public in excess of 0.5 rem total effective dose
equivalent;

5. A release of radicactive material to an unrestricted area at concentrations in excess of 10
times the limits for members of the public as described in R313-15-302(2)(b)(1) (except when
operation up to 0.5 rem a year has been approved by the Executive Secretary under R313-15-301(3));

6. Disposal of licensed material in quantities or concentrations in excess of five times the
Jimits of R313-15-1003; or

7. A failure to make an immediate notification as required by R313-15-1202 (1)(a) or (1){b).
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C. Severity Leved JII - Vialations involving for example:

1. A radiation exposure during any year of a worker in excess of 5 rems total effective dose
equivalent, 15 rens 1o the lens of the eye, or 50 rems to the skin of the whole body orto the feet,
ankles, hands or foreanns, or to any other organ or tissue;

2. Aradiation exposure over the gestation period of the embryo/fetus of a declared pregnant
woman in excess ©of 0.5 rem total effective dose equivalent (except when doses are inaccordance
with the provisions of R313-15-208(4)); .

3. A radiation exposure during any year of a minor in excess of 0.5 rem total effective dose
equivalent; 1.5 rems to the lens of the eye, or 5 rems to the skin of the whole body, orto the feet,
ankles, hands or forearms, or to any other organ or tissue;

4. A worker exposure above regulatory limits when such exposure reflects a programmatic
(rather than an isolated) weakness in the radiation control program;

5. An annual exposure of a member of the public in excess of 0.1 rem total effective dose
equivalent (except when operation up to 0.5 rem a year has been approved by the Executive
Seeretary under R313-15-301(3));

6. Arelease of radioactive ma;teria] to an unrestricted area at concentrations in excess of two
times the effuent concentration limits referenced in R313-15-302(2)(b)(1) (except when operation
up to 0.5 rem a year has been approved by the Executive Secretary under R313-15-301(3));

7. A failure to make a 24-hour notification required by R313-15-1202(2) or animmediate
notification required by R313-15-1201(1)(a)(1);

8. A substantial potential for exposures or releases in excess of the applicable limitsin R313-
15-1001 through 15-1301 whether or not an exposure or release occurs;

9. Disposal of licensed material not covered in Severity Levels [ or II;

10. A release for unrestricted use of contaminated or radioactive material or equipment that
poses a realistic potential for exposure of the public to levels or doses exceeding the annual dose
limits for members of the public, or that reflects a programmatic (rather than an isolated) weakness
in the radiation control program;

11. Conduct of licensee activities by a technically unqualified person;

12. A significant failure to control licensed material; or.

13. A breakdown in the radiation safety program involving a number of violations that are
related (or, if isolated, that are recurring) that collectively represent a potentially significant lack of
attention or carelessness toward licensed responsibilities.

D. Severity Level IV - Violations involving for example:

1. Exposures in excess of the limits of R313-15-201, 207, or 208 not constituting Severity
Level 1, 11, or 111 violations;

2. A release of radioactive material to an unrestricted area at concentrations in excess of the
limits for members of the public as referenced in R313-15-302(2)(b)(I) (except when operation up
to 0.5 rem a year has been approved by the Executive Secretary under R313-15-301(3));

3. A radistion dose rate in an unrestricted or controlled area in excess of 0.002 rem in any
1 hour (2 millirem/hour) or 50 millirems in a year;

4. Failure to maintain and implement radiation programs to keep radiation exposures as low
as is reasonably achievable;
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5. Doses to amember of the public in excess of any EPA generally applicable environmental
radiation standards, such as 40 CFR Part 190;

6. A failure to make the 30-day notification required by R313-15-1201(1)(a)(ii) or 1203(1);

7. A failure to make a timely wntten report as required by R313-15-1201(2), 1204, or 1206;

8. A failure to report an exceedance of the dose constraint established in R313-15-101(4)
or a failure to take corrective action for an exceedance, as required by R313-15-101(4); or

9. Any other matter that has more than a minor safety, health, or envirenmental significance.

Transportation

This section provides examples of violations in each of the four severity levels as guidance in
determining the appropriate severity level for violations in the area of DRC transportation
requirements®,

A. Severity Level I'- Violations involving for example:

1. Failure to meet transportation requirements that resulted in loss of control of radicactive
material with a breach in package iniegrity such that the material caused a radiation exposure to a
member of the public and there was clear potential for the public to receive more than 0.1 rem to the
whole body;

2. Surface contamination in excess of 50 times the DRC limit; or

3. External radiation levels in excess of 10 times the DRC limit.

B. Severity Level II - Violations involving for example:

1. Failure to meet transportation requirements that resulted in loss of control of radicactive
material with a breach in package integrity such that there was a clear potential for the member of
the public to receive more than 0.1 rem to the whole body;

2. Surface contamination in excess of 10, but not more than 50 times the DRC limit;

3. External radiation levels in excess of five, but not more than 10 times the DRC limit; or

4. A failure to make required initial notifications associated with Severity Level I or II
violations.

C. Severity Level III - Violaticns involving for example:
1. Surface contamination in excess of five but not more than 10 times the DRC limit;
2. External radiation in excess of one but not more than five times the DRC limit;
3. Any noncompliance with labeling, placarding, shipping paper, packaging, loading, or
other requirements that could reasonably result in the following:
(2) A significant failure to identify the type, quantity, or form of material;
(b) A failure of the carrier or recipient to exercise adequate controls; or
(c) A substantial potential for either personne] exposure or contamination above
regulatory limits or improper transfer of material;
4. A failure to make required initial notification associated with Severity Level ITI violations;
or
5. A breakdown in the licensee's program for the transportation of licensed material
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involving a number of violations that are.related (or, if isolated, that are recurring violations) that
collectively reflect a potentially significant lack of attention or carelessness toward licensed
responsibilities.

D. Severity Level JV - Violations involving for example:
1. A breach of package integrity without external radiation levels exceeding the DRC limit
or without contamnination levels exceeding five times the DRC limits;

7 Qurface CONtamination m eXcess of bul not more Whan Nve umes e LRC limi;

3. A failure to register as an authorized user of an NRC-Certified Transport package;

4. A noncompliance with shipping papers, marking, labeling, placarding, packaging or
loading not amouniiug v a Seveaity Level I, 11, or LI vislation;

5 A failure to demonstrate that packages for special form radioactive matenal meets
applicable regulatory requirements;

6. A failure to demonstrate that packages meet DOT Specifications for 7A Type A packages;

or
7. Other violations that have more than minor safety or environmental significance.

Materials Operations

This section provides examples of violations in each of the four severity levels as guidance in
deiermining ihe apFFepnats severitye level for vielations in the area nf fuel rycle and materials
operations.

A. Severity Level I - Violations involving for example:

1. Readiation levels, contamination levels, or releases that exceed 10 times the limits
specitied 1n the liceins,

2. Asystem designed to prevent or mitigate a serious safety event not being operable when
actually required to perform its design function;

3. A nuclear criticality accident;

4. A failure to follow the procedures of the quality management program, required by R313-
32-32, that results in a death or serious injury (e.g., substantial organ impairment) to a patient;

5. A safety limit or the application being exceeded; or

6. Significant injury or loss of life due to a loss of control over licensed or certi fied activities,
including chemical processes that are integral to the licensed or certified activity, whether radioactive
material is released or not.

B. Severity Level I - Violations involving for example:

1. Radiation levels, contamination levels, or releases that exceed five times the limits
specified in the license;

2. A system designed to prevent or mitigate a serious safety event being inoperable;

3. A substantial programmatic failure in the implementation of the quality management
program required by R31 3-32-32 that results in a misadministration; or
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4. The potential for a significant injury or loss of life due 1o a loss of control over licensed
activities, including chemical processes that are integral to the licensed activity, whether radioactive
material is released or not.

C. Severity Level 111~ Violations involving for example:

1. A failure to control access to lzcr:nsed materials for radiation protection purposes as
specified by DRC requirements;

2. Possession or use of unauthorized equipment or materials in the conduct of licenses
activities which degrades safety;

3. Use of radioactive material on humans where such use is not authorized;

4. Conduct of licensed activities by a technically unqualified or uncertified person;

5. A substantial potential for exposures, radiation levels, contamination levels, or releases,
including releases of toxic material caused by a failure to comply with DRC rules, from licensed or
certified activities in excess of regulatory limits;

6. Substantial failure to implement the quality management program as required by R313-32-
32 that does not result in a misadministration; failure to report a misadministration; or programmatic
weakness in the implementation “of the quality management program that results in a
misadministration;

7. A breakdown in the control of licensed activities involving a number of violations that
are related (or, if isolated, that are recurring violations) that collectively represent a potentially
significant lack of atiention or carelessness toward licensed responsibilities;

8. A failure, during radiographic operations, to have present at least two qualified individuals
or to use radiographic equipment, radiation survey instruments, and/or personnel monitoring devices
as required by R313-36;

9. A failure to receive required DRC approval prior to the implementation of a change in
licensed activities that has radiclogical or programmatic significance, such as, a change in
ownership; lack of an RSO orreplacement of an RSO with an unqualified individual; a change in
the location where licensed activities are being conducted, or where licensed material is being stored
where the new facilities do not meet the safety guidelines; or a change in the quantity or type of
radioactive material being processed or used that has radiological significance;

10. A significant failure to meet Executive Secretary requirements including a failure to
notify the DRC as required by rule or license condition, substantial failure to meet Executive
Secretary’s standards, failure to conduct and/or complete Executive Secretary activities in
accordance with rule or license condition, or failure to meet required schedules without adequate
justification;

11. A system designed to prevent or mitigate a serious safety event:

(a) Not being able to perform its intended function under certain conditions (e.g.,
safety system not operable unless utilities available, materials or components not according to
specifications); or

(b) Being degraded to the extent that a detailed evaluation would be required to
determine its operability;

12. Changes in parameters that cause unanticipated reductions in margins of safety; or

13. A failure, during radiographic operations, to stop work after a pocket dosimeter is found
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to have gone off-scale, or after an electronic dosimeter reads greater than 200 mrem, and before a
determination is rmade of the individual's actual radiation exposure.

D. Severity Level 1V - Violations involving for example:

1. A failure to maintain patients hospitalized who have cobalt-60, cesium-137, or
iridium-192 implants or to conduct required leakage or contamination tests, or to s properly
calibrated equiprnent;

2. UIher VIWIEHULS Wisl 1eve I wian minvg safery v cuvhuncial slgnlivane,

3. Failure 1o follow the quality management (QM) program, including procedures, whether
or not a misadministration occurs, provided the failures are isolated, do not demonstrate a
programmatic weakness in the implementation of the QM program, and have limited consequences
if a misadministration is involved; failure to conduct the required program review; or failure to take
corrective actions @s iequited by R313-32-32, ur

4. A failure to keep the records required by R313-32-32 or R313-32-33.

Miscellaneous IvIatters

This section provides examples of violations in each of the four severity levels as guidance in
determining the appropriate severity level for violations involving miscellaneous matters.

A. Severity Level J - Violations involving for example:

1. Inaccurate or incomplete information that is provided to the DRC (a) deliberately with the
knowledge of a licensee official that the information is incomplete or inaccurate, or (b) if the
information, had it been complete and accurate at the time provided, likely would haveresulted in
regulatory action such as an immediate order required by the public health and safety;

2. Incomplete or inaccurate information that the DRC requires be kept by a licensee that is
(a) incomplete or inaccurate because of falsification by or with the knowledge of a licensze official,
or (b) if the information, had it been complete and accurate when reviewed by the DRC, likely would
have resulted in regulatory action sugh as an immediate order required by public health and safety
considerations; or

3. Information that the licensee has identified as having significant implications for public
health and safety or the common defense and security (“significant information identified by a
licensee™) and is deliberately withheld from the Executive Secretary.

B. Severity Level II - Violations involving for example: _

1. Inaccurate or incomplete information that is provided to the DRC (a) by a licensee official
because of careless disregard for the completeness or accuracy of the information, or (b) if the
information, had it been complete and accurate at the time provided, likely would have resulted in
regulatory action such as a show cause order or a different regulatory position;

2. Incomplete or inaccurate information that the DRC requires be kept by a licensee which
is (a) incomplete or inaccurate because of careless disregard for the accuracy of the information on
the part of a licensee official, or (b) if the information, had it been complete and accurate when
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reviewed by the DRC, likely would have resulted in regulatery action such as a show cause order or
a different regul atory position; or

3. "Significant information identified by a licensee” and not provided to the Executive
Secretary because of careless disregard on the part of a licensee official;

C. Severity Level - Violations involving for example:

1. Incomplete or inaccurate information that is provided to the DRC (a) because of
inadequate aclions ¢n the part of licensee officials but not amounting to a Severity Level  or II
violation, or (b) if the information, had it been complete and accurate at the time provided, likely
would have resulted in a reconsideration of a regulatory position or substantial further inquiry such
as an additional inspection or a formal request for information;

2. Incomyplete or inaccurate information that the DRC requires be kept by a licensee that is
(a) incomplete or inaccurate because of inadequate actions on the part of licensee officials but not
amounting to a Severity Level I or I violation, or (b) if the information, had it been complete and
accurate when reviewed by the DRC, likely would have resulted in a reconsideration of a regulatory
position or substantial further inquiry such as an additional inspection or a formal request for
information; or N

3. A failure to provide "significant information identified by a licensee" to the Executive
Secretary and not amounting to a Severity Level I or Il violation;

D. Severity Level IV - Violations involving for example:

1. Incomplete or inaccurate information of more than minor significance that is provided to
the DRC but not amounting to a Severity Level I, I1, or 11l violation;

2. Information that the DRC requires be kept by a licensee and that is incomplete or
inaccurate and of more than minor significance but not amounting to a Severity Level I, II, or 1II
violation.

1. This policy primarily addresses the activities of DRC licensees and applicants for DRC licenses.
Therefore, the term “licensee” is used throughout the policy.

2. The term "escalated enforcement action" as used in this policy means a Notice of Violation or
civil penalty for any Severity Level I, 11, or IiI violation (or problem} or any order based upon a
violation.

3. The term "requirement” as used in this policy means a legally binding requirement such as a
statute, rule, license condition, technical specification, or order.

% 4. The term "repetitive violation” or "similar violation" as used in this policy statement means a
violation that reasonably could have been prevented by a licensee's corrective action for a previous
violation normally occurring (1) within the past 2 years of the inspection at issue, or (2) the period
within the last two inspections, whichever is longer.

5. The term "licensee official” as used in this policy statement means a first-line supervisor or
above, a licensed individual, a radiation safety officer, or an authorized user of licensed material
whether or not listed on a license. Notwithstanding an individual's job ftitle, severity level
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categorization for willful acts involving individuals who can be considered licensee officials will
consider several factors, including the position of the individual relative to the licensee's
organizational structure and the individual's responsibilities relative to the oversight of licensed
activities and to the use of licensed material.

6. An "event,” as used here, means (1) an event characterized by an active adverse impact on
equipment or persennel, readily obvious by human observation or instrumentation, or (2) a
radiological impact on personnel or the environment in excess of regulatory limits, suich as an
overexposure, a release of radioactive material above DRC limits, or a loss of radioactive material.
For example, an equipment fzilure discovered through a spill of liquid, a loud noise, the failure to
have a system respend properly, or an annunciator alarm would be considered an event; a system
discovered to be inoperable through a document review would not. Similarly, if a licensee
discovered, through quarterly dosimetry readings, that employees had been inadequately monitored
for radiation, the issue would normally be censidered licensee-identified; however, if the same
dosimetry readings disclosed an overexposure, the issue would be considered an event.

7. Discretion is not warranted when a licensee identifies a violation as a result of an event where
the root cause of the event is obvious or the licensee had prior opportunity to identify the problem
but failed to take action that would have prevented the event. Discretion may be warranted if the
licensee demoenstrated initiative in identifying the violation's root cause.

8. Personnel overexposures and associated violations incurred during a life-saving or other
emergency response effort will be treated on a case-by-case basis.

9. Some transpm'tﬂtiun requirements are applied to more than one licensee involved inthe same
activity such as a shipper and a carrier. When a viclation of such a requirement occurs, enforcernent
action will be directed apainst the responsible licensee which, under the circumstances of the case,

may be one or more of the licensees involved.
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MANUAL CHAPTER 2801

URANTUM MILL AND 11e.(?) BYPRODUCT MATERIAL DISPOSAL SITE
AND FACILITY INSPECTION PROGRAM

2601-01 PURPOSE

This chapter establishes the safety inspection program for uranium mills and 1le.(2)
byproduct material disposal sites and facilities (ile.(2) sites) Ticensed and
regulated under 10 CFR Part 40 inciuding mills authorized to take 1le,(2) byproduct
material. The disposal sites include both commercial disposal facilities and sites
associated with 1icensed uranium mills. Included in the program are inspection
procedures related to all phases of activities: construction and Ere-uperati ons.

. operations, and reclamation/closure. Procedures presented cover those facilities
licensed and regulated in their entirety by NRC. The primary ﬁur ose of the
inspection program is to obtain sufficient information through cbservations,
personnel interviews. independent measurements, and review of facility records and
procedures. to ascertain, in a timely manner, whether facility operations, and
radiological and non-radiological programs regulated by the U.5. Nuclear Regulatory
Commission conform with regulatory requirements and the conditions of the appTicable
license. As a result. the inspection program determines that uranium mills and
11e.(2) sites are managed throughout their entire life cycle in a manner that
provides protection from radicactivity to employees, members of the public, and the
environment.

2801-02 OBJECTIVES

02.01 To establish general policy and priorities for the inspection of uranium milis
and 1le.(2) byproduct material disposal sites. '

02.02 To establish & uniform process for the inspection of uranium mills and 11e.(2)
‘ Ibyprnduct material disposal sites.
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02.03 To define sl:l)EC?fir: requirements for inspection of uranium mills and 1lle. (2) )
byproduct material disposal sites. 5

2801-03 DEFINITIONS

03.01 lie.(2) Byprodu aterial, as defined in Section 11 of the Atomic Energy Act
of 1954, as amended, means tailings or waste produced by the extraction of uranium
or thorium from any ore processed primarily for its source material content.

03.02 Closure, as defined in Appendix A to 10 CFR Part 40, means the activities,
after operations. to decontaminate and decommission the buildings and site used to
produce byproduct materials and reclaim the tailings and/or waste disposal area(s).
Aso, commonly referred to as decommissioning or reclamation.

03.03 Decommission, as defined in 10 CFR 40.4, means to remove safely from service
and reduce residual radicactivity to a level that permits release of the property
for unrestricted use and termination of the license. Would include remediation of -
the disposal area to be deeded to the Department of Energy. U

03.04 Decommissioning Plan, as defined in Appendix A to Part 40, for the purposes of
Criterion 6A, means the plan detailing activities to accomplish reclamation of the

tailings or waste disposal area in accordance with the technical criteria of
Appendix A. In practice, the Decommissioning Plan usually details the demolition
and/or cleanup of the mill buildings and large equipment. tanks. etc. The plan for
stabilization of the tailings and/or waste disposal areas and cleanup of
contaminated soil 1s often referred to as the Reclamation Plan.

03.05 Operation, for a mill is the process of extracting uranium from ore. For an
IIE.IEJIdispnsa’I facility. it is receipt and emplacement of 11 e.(2) byproduct
material.

03.06 Performance-Based License (PBL). allows the licensee to make changes to the
facility without prior NRC approval if certain conditions are met. These conditions
are specified in the performance-based license condition contained in the PBL.
Consistent with the regulatory reduction effort initiated by the staff in 1994, the
staff is currently issuing all new and renewed operating licenses as

performance-based.
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2801-04 PROGRAM APPLICABILITY

This program has been developed to respond to needs for inspection procedures
related to construction, pre-operation. operations. and reclamation/closure for
cites licensed by NRC. Where 1le,(2) bypreduct material disposal sites are operating
under Agreement State regulation, it is expected that responsibility for regulation
and inspection activities at those sites will continue to reside with the Agreement
States. It is noted that existing inspection procedures from other NRC programs can
be applied, in full or in [far'{;. to many aspects of uranium mill and 1le.(2)
byproduct material disposal site inspections, and that additional inspection
procedures speciTic 1o disposal technology. and on-site activity can be developed
and employed incrementally, as needed. Tables 1 and 2 provide a listing of
procedures that are currently available and include comments concerning their
applicability. Minimum and normal frequencies of inspection are listed; adoption of
tPR minimum frequency of inspection should be tailored to both the Tevel of site
activity and to the performance of the Ticensee.

2801-05 PROGRAM DESCRIPTION

05.01 General. The inspection program for sites specifically licensed for 1le.(2)
byproduct material disposal. and for uranium mills has been divided into three
parts. The parts are designed to be_responsive to the various inspection needs
during the different phases of facility 1ife: construction/pre-operations.
operations. and ‘reclamation/closure. Each phase of the inspection program varies
with respect to applicable inspection procedures, inspection frequency, and degree
to which a given procedure may be agphed. The inspection programs for each phase
are discussed in narrative form in Section 2801-08. Tables 1 and 2 present
information for the pre-operations, operations, and closure pnases.

This chapter identifies requirements for the inspection of the health, safety. and
environmental aspects of Ticensee activities. The inspector should be completely
familiar with the current regulatory requirements and commitments associated with
the license. These include the comparable parts of title 10, U.5. Code of Federal
- Regulations, the license application, aﬁp]icable guides, and other codes to which
1icensees may commit by reference. In the case that Nuclear Regulatory Commission
guidance documents are updated after a license or_amendment is issued, the 1icensee
is generally only committed to follow the original guidance. Thus. the particular
revision of the guidance to which the Ticensee has been committed is of importance.

1imited to only those elements discussed in the procedures. The descriptions and
examples contained in the procedures are [?mwded primarily for illustrative
purposes, as ExaEETES of things that should be examined. Examination of other
safety-significant activities not expressed or implied in a procedure is left to the

I . The scope of inspection procedures (IPs), taken as a whole, is not intended to be
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inspector's judgment. in consideration of the relative degree of safety risk posed

by the subject activity. .

The environmental aspects of the activities relate to those license conditions that
have been placed on the operation by the Nuclear Requlatory Commission as a result
of reviews conducted under the authority of the National Environmental Policy Act.
Environmental inspections would be conducted at the same time as health and safety

inspectiens.

05.02 Adjustments . The program provides regional offices the flexibility to adjust
the frequencies of inspections, within the various program areas, based on an
evaluation of the 1nspection findings and enforcement experience with a particular
licensee. Alternate_frequencies of inspection for various procedures are specified
in Tables 1 and 2. The lower frequency specified is the minimum frequency te which
the inspection may De reduced by the regional office. The higher frequency of
inspection specified for the procedure shall be the normal inspection frequency for
the program. There 15 no maximum frequency expressed in Tables 1 and 2, It is
expected that any level of effort (i.e.., frequency of inspection) above that
specified as the normal frequency would be established at a level commensurate with
wﬁatewer is needed to resolve identified problems and their importance to safety.

05.03 Performance-Based License. At sites operating under a PBL, the inspector
should ensure that changes suthorized under the PBL do not erode the basis for NRC's U
licensing decision. In evaluating the changes made to the facility. inspectors

should recognize that the reviews conducted by the licensee's evaluation panel are

not reviews of safety nor environmental acceptability. Rather. the evaluation panel

reviews under the PBL are a determination of whether the proposed changes require

prior NRC review. Licensees are obligated to ensure that any change considered to

the facility should be safe and environmentally acceptable. Then the evaluation

panel is responsible Tor determining if the proposed changes need to be submitted to

WRC. There will be Circumstances where the licensee finds that the proposed changes

are acceptable; however, the change may still require an NRC review.

As a general set of guidelines, those changes that will reguire NRC review include
changes to:

1) Those things described in the ap[iﬂicat'inn or subsequent submittals that would
reduce the safety basis of the facility;

2) Procedures conditioned in the license or outlined, summarized. or included in the

appiication: and .

3) Things specifically conditioned in the license.
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ditional guidancCe Unuthe inspection of PBL activities undertaken by licensees can
be found in IP 37001, "10 CFR 50.59 Safety Evaluation Program.” Although this IP is
applicable to 10 CFR Part 50 licenses. the basic philosophy and inspectim process
can be adopted to PBLs since the PBL concept was derived from 10 EFB 50.59.

2801-06 REVIEW OF EVENTS

A1l inspections should include, as appropriate, a review of Ticensee reportable and
non-reportable events that involve contamination, releases, equipment malfunctions,
or other similar events that have generic significance. The review should cover
corrective actions taken by the licensee and foliow-up actions taken to prevent
recurrence. In the case of reports received by NRC involving radiol Dg'iCElEl] health and
safety. the region is responsible for determining the seriousness of the reported
incident and %Ether an immediate reactive inspection is necessary. When such

reports involve programmatic areas normally addressed by Headquarters programs. the
region shall confer with Headquarters, to jointily determine what response, if any,
is required. inciuding whether the NRC response should include personnel from the

Headquarters.

@

Non-reportable events are those determined by the Ticensee to fall outside criteria
requiring them to_be reported to NRC, Although, these events are not reported
formally to NRC, licensees occasionally may contact regiomal staff informily to
describe the event and explain it is not required to be reported. Still. licensees
are often required. through Ticense conditions or commitments. to maintain records
of non-reportable events onsite. Non-reportable events should be examined during
inspections, to determine appropriate corrective actions or follow-up to preciude
recurrence: these events may involve safety issues that should be fo?‘lcmed up by the
Occupational Safety and Health Administration. Mine Safety and Health
Administration, and existing or potential cperational difficulties not otherwise
reportable, such as_bicintrusion in disposal units, erosion or sloughing of trench
waﬁl'ls, or uncontrolled wind erosion. Additional guidance on non-reportable events is
contained in individual inspection procedures.

2801-07 INDEPENDENT INSPECTION EFFORT

Each inspector should spend some onsite inspection time performing 1ndependent
inspection effort. The amount of time spent should be commensurate with the level of
isk, the cunB}exit}' of the facility, and the degree to which inspection resources

i

nave already been comnitied to significant safety and environmental lssues that: have

already been jdentiT1€d 1n the Taciiity. IS eftort may include more in-depth
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inspection in se’lected technical areas than that normally called for by the formal
procedures. The major cbjective of this effort should be to gain increased -
understanding of potential safety and environmental hazards of particular activities u
of interest, such as those that may have been involved in a series of recent

non-reportable events.

Comparison of the findings from this type of effort with the licensee's findings may
uncover unresolved safety and environmental questions, improper maintenance :
practices, and other problems that may not be discovered through other means.
Discovered hazards outside the scope of Nuclear Regulatory Commission IPs or Nuclear
Regulatory Commission regulatory authority should be conveyed to the licensee at the
exit interview (as set forth in IP 88002). described to regional management during
debriefing, and included in the formal inspection report. In cases where regulatory
Jurisdiction for the observed potential hazard is clear. the finding shall be
reported to the responsible agency for action (i.e., State. Mine Safety and Health
Administration, Environmental Protection Agency. etc.). In all cases where the
finding involves a potential effect on radiolegical health and safety, the finding
shall be followed during subsequent inspections until the licensee has addressed the
concern. However, special follow-up inspections solely on the basis of Mine Safety
and Health Administration issues are not reguired uniess the potential hazard also
directly involves radiological health or safety.

2801-08 RANDOM SELECTION AND EXAMINATION OF RECORDS u

Many of the inspection procedures normally require the inspector to select certain
types of records at random for closer examination. However, random selection is not
always required. The inspector may seek out certain records of interest when so

nclined.

Random selection 15 a technique that recognizes the fact that the Nuclear Regulatory
Commission does not have the resources to inspect every detail of plant. The Nuclear
Regulatory Commission inspection program is predicated on the fact that the licensee
is ultimately responsible for the safety of the licensed facility. Random selection,
where specified in a procedure, allows the inspector to samplie specific aspects of
the licensee's safety and environmental program to be studied at a level of detail
that would be jmpractical if exercised uniformly across the entire safety program.
When random selection in a procedure is specified, the inspector should seiect
records corresponding to activities that relate to the Muclear Regulatory
Commission's regulatory role, such as effluent monitoring records or ground-water
restoration records. Also included should be records required to be retained for

later decommissioning.

To reasonably verify that activities are conducted safely and in an environmentally ~
acceptable manner, the inspector also should randomly select personnel for
interviews. The extent and depth to which random selections or examinations are
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needed are left to© the inspector's judgment, depending on how satisTied the
inspector is that operational and safety safeguards procedures are being followed

‘ uniformly. :

2801-09 REGIONAL RESPONSIBILITY FOR LICENSEES

The responsibility for_inspection resides with the regional office in which the
Ticensee operation is 'Igcated. For efficiency in resource use, lthE regional office
may request another regional office or Headquarters to assist in the conduct of
inspections when specialized technical expertise is needed and is not available
within the responsible region. In some cases, a region may wish to transfer a1l or
part of the inspection responsibility to another region or to Headquarters. These
arrangements may be made with mutual agreement between the offices jnvolved. If a
permanent transfer of total inspection responsibility is involved, the affected
regional offices should ensure that the appropriate changes are made to the
computerized license data file by informing the Office of Nuclear Material Safety
and Safeguards of the change in inspection responsibility for the 1icense and
requesting a chan?e in the file. The regional office assuming inspection
responsibility will be credited with the caseload in budgeting and allecating
resources.

b

2801-10 INSPECTION DURING VARIOUS PHASES OF FACILITY LIFE

nstruction and Pre-Operational P

10.01 Part 1 - Imspection Durin

a. Purpose. The purpose of this instruction is te provide guidance for planning and
conducting inspections during the construction/pre-operations phase of facility
life. Activities encompassed during the construc-tion/pre-operations phase of a
uranium mill or disposal site include disposal trench construction: Yiner placement:
observation and verification of placement and compaction of cover materials:
equipment use: fire protection program (equipment and training procedures):. and
compliance with applicable construction specifications requirements in accordance
with applicable management controls and quality assurance procedures, Activities
encompassed during Start-up of a mill that has been on stand-by. would include
equipment operation/function and safety.

b. Implementation. This inspection |]:rrnrgram begins on issuance of the iicense, or
jcense amendment to restart the mill, and continues until the site begins active
eceipt and disposal of waste. or processing of ore at a mill. Situations may arise
in which inspection requirements specified for other phases may apply concurrently

with those specified here for the pre-operational phase. For example, certain
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requirements contained under Parts I and II may apply in the construction, )
pre-cperational checks, and start-up of a major modification to the site.

The uranium mi11 or 1le.(2) byproduct material disposal site pre-operational

Tns?ectian program is defined Dy selection from among the 1ist of procedures in

Table 1. The areas covered during an inspection need not be limited only to those

elements discussed in the procedures. but may need to include examination of other
activities not expressly delineated or covered in existing procedures. In such

cases, the inspector must exercise good professional judgment in modifying the

inspection and in identifying to the program office the ﬁussihle need for

development of suppiemental guidance. Conformance with the principles of reducing

radiation exposure to as low as is reasonably achievable (ALARA) should be a
principal concern at all times.

For the normal inspection freguency, each procedure should be executed for each
specific frequency. In practice. part or all of the procedure element may need to be
examined during each inspection visit.

Ouring inspections, emphasis should be placed on physical examinations. observation

of conduct of operations, independent measurements, and personnel interviews.

Attention should be directed toward the availability of written procedures, the

degree to which they are being followed, and the state of training of on-site +
personnel. Effort should be concentrated on areas of ?erﬂeived concern (highest u
safety risk) and site activities performed since the last inspection.

Review of records should invelve only a sampling of those records important to
safety of Eersonnﬂ and the general public. For example, if the organizational
structure has not changed with respect to personnel and assigned functions and
responsibilities, the inspector should not ﬁursue the subject of organization in any
detail, unless there is reason to believe that such is not the case. Discretion in
such areas is left to the inspector's judgement.

¢. Requlatory Considerations. The inspector should be familiar with current license
requirements; previous_inspection reports; applicable codes, standards and guides;
and the following regulations:

10 CFR Part 19, "Notices. Instructioms. and Reports to

Workers: Inspection and Investigatic}ns."

10 CFR Part 20, "Standards for Protection against Radiation.” U
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10 CFR Part 21, "Reporting of Defects and Noncompliance.”

10 CFR Part 40, "Domestic Licensing of Source Material.”

10 CFR Part 61.82. "Commission Inspection of Land Disposal
Facilities (Commer-cial Disposal Only)."

d. Guidance for Use of Inspection Procedures during the Pre-Operational Phase. The
inspection procedures indicated in Table 1 for the construction/pre-operitions phase
are applicable to inspections conducted at uranium mills and 1le.(2) byproduct
material disposal Sites during construction/pre-cperations. The inspection staff can
determine the appTicable elements of each procedure by reviewing the procedure. the
facility license, and reporis of previous inspections,

10.02 Part 11 - Inspection during the Operations Phase

U Purpose. The purpose of this instruction is to provide guidance for planning and

conducting inspections during the oﬁer‘atmns phase of the facility. Activities
encompassed during the operaticns phase include receipt and handling of incoming
11e.(2) byproduct meterial. or the pmcessiru% of ore and ﬁ:ackaging of yellowcake:
emplacement of the 1le.(2) byproduct material for disposal: radiation sefety and
environmental monitoring activities: end records management.

b. lementation. This inspection program begins on issuance of the facility
license, or a license amendment to aliow a uranium mill on stand-by to restart. and

continues until the facility ceases active receipt of materials and/or disposal of
waste. Situations may &rise in which inspection requirements specified for other
hases may apply concurrently with those specified here for the operations phase.
or example, certain requirements contained under Parts I and III may apply in the

operations. or start-up of a facility..

The uranium mil1l or 1le.(2) byproduct material disposal site operations inspection
program is defined by selection from among the list of procedures in Table 2. The
areas covered during an inspection need not be limited only to those elements
discussed in the procedures, but may need to include examination of other actiwvities
not expressly delineated or covered in existing procedures. In such cases, the
inspector must exercise good professional judgment in modifying the inspection and
in identifying to the program office the Ensmtﬂe need for development of
upplemental guidance. Conformance with the principles of ALARA shouid be a
principal concern at &11 times.
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For the normal inspection frequency.: each procedure should be executed for each ‘
specific frequency. In practice, part or all of the [.i)mcedure element may need to be
examined during each inspection visit. Emphasis should be placed on physical

examinations, observation of conduct of operations, independent measurements, and

personnel interviews. Attention should be directed toward the availability of

written procedures, the degree to which they are being followed, and the state of

training of on-site personnel. Effort should be concentrated on areas of perceived

concern {highest safety risk) and licensee activities conducted since the last

inspection.

Review of records should otherwise involve only a sampling of those records
important to safety of personnel and the general public. For example. if the
organizational structure has not changed with respect to perscnnel and assigned
functions and responsibilities. the inspector should not pursue the subject of
organization in any detail. unless there is reason to believe that such is not the
case. Discretion in such areas is left to the inspector’s judgment.

. Reaula Consi tions. The inspector should be familiar with current license
reguirements; previous inspecticn reports: applicable codes, standards and guides:
and the following reguiations:

<

10 CFR Part 19, "Notices, Instructions. and Reports to Workers:

Inspection and Investigations.”

10 CFR Part 20, "Standards for Protection against Radiation."

10 CFR Part 21, "Reporting of Defects and Noncompliance.”

10 CFR Part 40, "Domestic Licensing of Source Material."

10 CFR Part 61.80. "Maintenance of Records. Reports. and Transfers."

10 CFR Part 61.82, "Commission Inspection of Land Disposal Facilities
(Commercial Disposal Oniy) ' .
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d. Guidance for e of_In ion P ures During Operations. The inspection

~_procedures indicated in Table 2 for the Operations Phase are applicable to
“inspections conducted at uranium miHs and 1lle.(2) byproduct material disposal
sites. inciuding mills authorized for disposal of in-situ leach facility waste and
other lie.(2) byproduct material. The insEectinn staff can determine the applicable
elements of each procedure by reviewing the procedure. the facility Ticense. and
reports of preyious inspections. Inspectors should also refer to applicable portions
of Regulatory Guides 4.14, 8.22, and 8.30, for details.

10.03 Part 111 - TInspection During the Reclamation/Closure Phase.

a. Purpose. The purpose of this instruction is to provide guidance for planning_and
conducting inspections during the period of reclamation/closure of a ursnium mill
site or 1le.(2) byproduct material disposal site. In some cases, as specifically
allowed or required by license condition, some closure activities may occur for some
parts of a facility during the cperations phase. The purpose of the inspection is to
verify. by field observations and review of licensee records. that decontamination
of soil. sediment, surface waters, and ground-water, as well as reclamation of the
disposal cell, are being performed in accordance with NRC-approved plans,

b. Implementation. This program is_initiated when the licensee begins implementation
of any portion of the approved reclamation/decommissioning plan. The foundation for
lanning and scheduling inspections will thus be the licensee's progress in
implementing the reclamation plan (construction schedule). The criteria for
inspections will be license conditions and applicable regulations, some of which
will directly address reclamation activities. In many cases. portions of the
reclamation plan may be implemented for part of a site while active operations
continue elsewhere on site. In these cases, the appropriate portions of this program
should be implemented_in conjunction with the operations inspection program. l?he
reclamation plan itself. as amended during site operation and approved by NRC,
should be reviewed by the regional office to determine if procedural or scheduling
modifications are necessary to enable planning of an efficient inspection program.
The inspection program continues in effect until the licensee has implemented all
elements of the reclamation plan, the license is terminated. and the title to the
Yand is transferred to the U.S5. Department of Energy for long-term surveillance and
maintenance.

The 1le.(2) byproduct material disposal site. or uranium mill reclamation and
decommissioning 1nsEect‘Ion rogram is also defined by selection from among the Tist
of procedures in Teble 2. The areas covered during an inspection need not be 1imited
only to those elements discussed in the procedures. but may need to include
examination of other activities not expressly delineated or covered in existing
procedures. In such cases, the inspector must exercise good professional judgment in
modifying the inspection and in identifying to the program office the possible need
for development of supplemental guidance. Conformance with the principles of ALARA
hould be a principal concern at all times.
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For inspections during site remediation/closure (includes licensee performing

cleanup verification measurements), each procedure should be executed for each .
specific frequency. In practice, part or all of the ﬁ:mcedur'e element may need to be ‘ ".
examined during each inspection visit. Emphasis should be placed on physical

examinations, cbservation of conduct of operations, limited independent measurements
(e.q.. split samples), and personnel interviews. Attention should be directed toward

the availability of the licensee's written procedures, the degree to which they are

being followed, and the state of training of on-site personnel. Effort should be
concentrated on areas of perceived concern. Discretion in such areas is left to the
inSEECtDI“"S Jjudgment in consultation with Headquarters staff (project manager.

technical reviewers).

A confirmatory survey. may be performed as an audit of the licensee's final survey
results, to independently confirm that the report is accurate and representative of
site conditions, but is only necessary if there is significant doubt regarding the
licensee's final survey results. A confirmatory survey will be performed if one or
more of the following apply to decommissioning of the site: 1) repeated violations,
with the inclusion of a "menagement paragraph”: 2) issuance of an order: 3) failure
to take short-term corrective measures; 4) event requiring a reactive inspection: 5)
limited financial and technical viability of the licensee; and 6) significant
problems identified with the reclamation plan or final survey data.

c. Regulatory Considerations. The inspector should be especially familiar with
current license requirements; previous inspection reports: applicable codes, i
standards and guides; and the following regulations: u

10 CFR Part 20, "Standards for Protection against Radiation. "
10 CFR Part 40, "Domestic Licensing of Source Material.®

10 CFR Part 61.82, "Commission Inspection of Land Disposal

Facilities (Commercial Disposal Only)."

d. Guidance for Use of Inggectign Procedures [uring Clesure The inspection
procedures indicated in Tabie 2 are aﬁzp'licable. as noted. to inspections conducted
at 1le.(2) byproduct material disposal sites, or uranium mills during closure. The
mast apph’cab?e procedure is under development and will be entitled,
"Decommissioning Inspection Procedure for Uranium Mill Sites." The inspection staff
can determine_the applicable elements of each procedure by reviewing the procedure,

the facility license, and the licensee's closure (reclamation) plan. I
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END

o

Attachments:

Table 1. Inspection Procedures ﬁp?]icable to Pre-Operational Inspection of @ Uranium
Mill or 1le.(2) Byproduct Material Disposal Site

Table 2, Inspection Procedures Applicable to Inspection of a Uranium Mill or 1le.(2)
Byproduct Material Disposal Site during Operations and

Closure

‘Jn.m_z 1 - INSPECTION PROCEDURES APPLICABLE TG PRE-OPERATIONAL INSPECTION
OF A URANIUM MILL OR 11¢ (2) BYPRODUCT MATERIAL DISPOSAL SITE
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Procedure Procedure T ithe
eI
30703 Mansgement Entrance/Exit
[nservbew
36100 10 CFR Part 21 Inspection

21 Nuclear FOWEr

- Reactors
37000 10 CFR 50,59 Safery

Evalualion Program

2ROOI Construction Raview

SE005 Management Organization and
Construction

BEO4S Environmmental Protection

927 Follow-up

2702 Follaw-up an ViolationsDevistions

92703 Conlirnatory Action Letiers

MO In Siu Leach (15L) Facilifies
Frograms

Inspection Frequenty
Mininfum Mormal
Each Each

{napection Inspection

As As MNecessary
Mecescany

As As

Mecessary Mecessary

Annuzl Key
Construction

Milestones
Annuzl Annual
Annuzl Twice per

Year
As As

Mecessary Mecessary
As As

Meczssary Necossary
As A

Mecessary Mecesiary
Anmug] Twice per

Year

httpuiwww,nre. gov/NRC/IM/2801 html ~

Applicability of Procedurs 1o the Inspection

The general principles of the procedurs are applicable,

-
v

Inspectors should be sensitive to the undeslying principle driving this

procedure.

As spplicable io implementaiion of
performance-based liczase (PBL) since
the PBL concept was derived from

10 CFR 50.55.

Applicable 12 the inspection of engintering and construction aspeets.

Inspector should subseribe to the general pringiples emablished in

this procedure.

License conditions will specify clfsile monitoring and sampling
locations, frequencies, and spplicable limits on levels and

concenirations of radioaciivity.

Generic procedure applicable.
Generic procedure applicable,
Generic procedure applicablz.
Applicable to the operaling aspects

generic ta uranivm mills and in-sitw

leach faeilities.

TABLE 2 - INSPECTION PROCEDURES APPLICABLE TO INSPECTION OF A URANIUM MILL SITE OR
1e (2} BYPRODUCT MATERIAL DISPOSAL SITE DURING OPERATIONS AND CLOSURE

OPERATIONS PHASE LIRE PHASE

o
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Procedure  Procedure Tatle
Mumber
30703 Management
Entrance/Exit
Interview
37001 10 CER 50 50 Safety

E'ru-lu-ulitm Program

B35 Radiation Protection

B3ES0 Claseout Inspection and
Survey

L6740 inspection of s
Transporiaticn A clivilics

EZ001 On-5its Construction

wusm Manzgement

Qrpanization and
Controls

85010 Qperaior i
Training/Retraining

BRO20 Operations Review

TABLE 2 - INSPECTION PROCEDURES APFLICABLE TO INSPECTION OF A URANIUM MILL SITE OR
11¢.(2} BYFRODUCT MATERIAL DISPOSAL SITE DURING OPERATIONS AND CLOSURE

OPERATIONS FHASE CLOSU

Ko

5ef 17

Inspestion
Frequency

Minimum
Harmal

Ezch Each
Irspection

Inspection
Ag Ax

Mecessary
Mecxssary

Anmial Twice
per

Yeas

MNIA N/A

Annial Twice
per

Year

Annual Twice
per

Year

Anmual
Annual

Every Other
Annoal

Year

Annual Twice
per

Year

PHASE

Applisabiiny of the Procesdurs

The genersl principles established in
this procedure should be followed

As applicable 1o implementation
of performance-based liconse
(FBL) since the PEL cencepl
was derived from 10 CFR 50.59.

This procedure is applicabls in s
entinzty,

WA

The procedurs should be used to
confirm compliznce for yelloweake or
ucl shipments.

This procedure s for the englneering
end construction sspects of 2 digposal
cell and implementation requires the
assistance of Headquarizrs stalf

This procedure is generally applicable.

Section 03,05, QYA Programs should
be supplemented with guidance (e.g-,
HMS“E Handbook)

This procedure is applicable 1o mill
and disposal sites

Some sections ef this procedur: apply.

Ingpection
Frequency

Misimum
Hormal

As As

Mecessary
Mecessary

As A

Hecessary
Mecessary

Each Each

Inzpection
lipection

Finat
Inspection
Az A
Mecessary
Mecessary

As Meeded
As Needed

Annual
Amnnual

Every Cther
Annual

Yewr
Amnnual

httpdfwewwnre gov/MNRC/AM2801 himl

Applicability of the Procedure

The general princihke established in
this procediire shedd be followed,

As applicable 1o
implementation of
performance-baged [icense
(PBL) since the PEL concept
was derived from

10 CFR 50,59,

Initially, the entirs procedure should

bt foltowed 1o dammine that the

approved progran i bei

implemeénted and b establish the
tential for exposurs, Subsequent

nspections can be iilared to

concentrate on idenlified areas of risk.

Use this procedure in conjunction with
Lhe new decommisticeing procedure,

Use the procedure caly il source or
roduct material b bansported
ofl-site.

Key activitics tobe itspected are
construction of the ndon barrier and
the erogion protection loyer of the
disposal uclr.

Inspections should deermine i the
approved procedures ae being
implemenied, and ifNMSS is properly
invalved with any chinges made toa
procedure,

This proceduere is pplicable to mill
end disposal sites

See Sections {7 01b, "Inspection of
Tailings Dam® and 02 02,
“Houwsekesping™,
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Procedurs
Mumber

#8023

88035

BED45

ERO5Q

28104

g27ol

Procedure Title

Maintenance and
Surveillance Testing

Radioactive Waste
management

Environmental Frotection

Emergeney Preparedness

&mmmhﬂanins
Inspection Procedure for
Fuel Cycle Facilitics

Follew-up

OPERATIONS PHASE CLOSURE PHASE

Inspection
Frequency
Minimum
Nermal

Annual Todes
per Year

Andual Twice
per

Yewr

Annuzl Twics
ptr

Year
Every 2 Every
2

yrass years

A MA

As Az

Mzcessary
Mecessary

Applicability of the Procedure

This procedure s for reactors, but
some gencrally applicabls points,

Sections 02 01 to 02.06 are
pencrally applizable, The

cedunt

needs 1o be updated to reler to
sections of new 10 CFR Part 20.

This procedure is applicable in i

cniirery.

This procedure is generally

applicable. Discrelion is required
regarding the degree to which all
requirements are inspectesd agaknst

a5 the severi
dispasal sit= 15 much less
o

fagilities,

WA

This procedure s generally

applicable.

of an emerpency ata

that at

ing mill, or ether fuel cycle

Inspection
Frequency
Mirimum
HNormal

Anowel Twice
jper

Year

Anrueal Twice
per

Year

Annual Twiee
per

Year

Ewr)' 2 Every

yers years

Every Every

Inspecilon
Inzpection
As Ag

Necessary
Meeessary

TABLE 2 - INSPECTION PROCEDURES APFLICABLE TO INSPECTICN OF A URANIUM MILL S1TE OR
11e (2) BYFRODUCT MATERIAL DISFOSAL SITE DURING OPERATIONS AND CLOSURE

hitpzfAwww.are.gov/NRC/IM/2801 himl

Applicability of the Procedure .

This procedure applicable caly o
emergency wlility services arur

general maintenance,

Seetions 02,01 10 02.07 of this
procedure are generally spplicable,

This proeedure is applizable in its
entirety, The potential for off-sile

releases will b less durd
but must still be ins

closare,

The fire predection and prevention

Fmgmm st be inspected, The
requency and depth of i

hon

depend on the type of facility and the

methods of reclamation,

Ponions of this

dure are

applicable 1o mill and disposal slies,
but 1P BBXEK is specific for wranium

mill sites,

This procedure s generally

applicable,

<
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Procedure Procedure Title

) Mumber

= s Follow-up ©n Comective Actions for

Wn:mm-g and Deviations

Q0703 Follow-up of Confirmatery Leters
300 OSHA Interface Activities
0O Ir-Sifta Leach {ISL) Facitities Program
ERNOOM Decommissioning Inspection

Tef17

Procedure for Uranium Mills

Inspeztion
Frequency

Minimum Normal
As As

Mesessary
Mecessany

AsAs

Mecessary
Hecessary

Az As

Mecessary
Necessary

Annnal Twice per

Ve

MANA

Applicability of the
Procedurs

This procedure is
generally applicable,

This procedure is
gererally applicable,

This procedure is
applicable.

Applicable to the
operating

ESPECLs Eeneric (o
urEhiium

mills and in-gitw leach
Tacilities
WA

http:/fvwww nre. gov/NR.C/IM/2801 him)

Inspection
Frequency

Minimum Notmal
As As

Neetssary
Hecessany

As As

Hecessary
Mecessary

As As

Mecessary
Mezessary

Annuzl Twice per

Year

As As

Hecessary
Mecessary

Applicebitity of the
Frocedure

This procedure is generall
appliable, g

This procedure is geneeally
appleshle,

This procedure is
apphcatle.

Applicable 1o the closure
RIS generic LD uranium

mills and En-situ leach
Facihies.

This piecedure is
applicable

in its entirety.
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NRC INSPECTION MANUAL nuss/urs

INSPECTION PROCEDURE 87654

URANIUM MILL SITE DECOMMISSIONING INSPECTION

PROGRAM APPLICABILITY: 2801

87654-01 INSPECTION OBJECTIVES

To determine if 1icensed decommissioning programs are being conducted in accordance
with Nuclear Regulatory Commission requirements specified in individual licenses and
the regulations. To provide assurance that uranium mill site decommissioning
activities are being performed appropriately to demonstrate compliance with the
decommissioning regulations and guidelines, and in accordance with the approved
reciamation plan. This procedure supplements Inspection Procedure (IP) 88104 and
provides details specific to decommissioning uranium mill sites. This procedure is
also applicable to 1le.{(2) bypreduct disposal sites licensed by the NRC thit are not
associated with a uranium mitl: however, the inspector should confirm the regulatory
requirements for the site as indicated in the site Ticense.

~ 87654-02 INSPECTION REQUIREMENTS

A determination of compliance with NRC requirements will be based on direct

of 13 1171001998 1:12 PM
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observation of work activities. interviews with workers. demonstrations by workers .
performing tasks regulated by NRC, independent measurements of radiation conditions -
at the facility, and review of licensee records. The inspector should refer to

Insgectian Manual Chapters (IMCs) 2602, 2605, and 2801 for general policies and

guidance.

The scope of the inspection of Ticensed activities will be commensurate with the
scope and status of the licensee's decommissioning program and with previous
inspection efforts. A primary decommissioning activity to be addressed is soil
cleanup and cleanup verification to demonstrate compliance with Criterion 6(6) of 10
CFR Part 40, ﬁpgendix A (most mill buildings are buried in the disposal cell).
However, inspection of the implementation of other radiological decommissioning
requirements in Criterion 6. such as measurement of radon flux and gamma levels from
the disposal cell cover, may be necessary and should be coordinated with the
Headquarters health physicist. Ground-water compliance will be evaluated against
Criteria 5B, 5C, 50, 5E. 5G, and 13. Surface reclamation (includes disposal cell
construction) compliance will be evaluated against Criteria 4 and 6, and is
discussed in Inspection Procedure (IP) 88001. Applicable portions of 10 CFR 40.42.
such as the reguirements for timely decommissioning. may need to be addressed,
therefore the NRC Project Manager should be consulted when the site inspection plan
is being deveioped.

This IP should be used as a checklist when developing a site-specific

decommissioning 1ns?E¢tian plan. The decemmissioning inspection plan should not ¥
duplicate the normal inspection for radiation protection and environmental

monitoring. but emphasize cbservation of key decommissioning activities being

performed. If possibie, implementation of this procedure should be initiated early

1n the decommissioning phase, to identify any program deficiencies and to gain

confidence in the licensee's performance.

02.01 Preparation. The inspector should allow adequate time to prepare for the
inspection. Preparation will include reviewing documents, making travel
arrangements, coordinating with appropriate staff, notifying appropriate State
agencies, and selecting necessary equipment. In particular, the inspector shall
identify whether any license amendments have been issued since the last inspection.
or whether the licensee has informed NRC of any major program changes since the last
inspection. The inspector shall also review any event files to determine if the
Ticensee had any incidents or events since the last inspection.

02.02 Entrance Briefing. When the inspector arrives at the licensee's facility.
he/she will inform an available senior management representative of the purpose and
scope of the inspection.

02.03 General Qverview ~

1tAnfiead t-19 bas
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a. Organization. Interview cognizant licensee representatives about the current
organization of the program. Examine the licensee's organization with respect to
changes that have occurred in personnel, functicns, responsibilities and authorities
since the previous 1ns;i':ect‘inn, Identify the reporting relationship and management
structure Eetween the licenses's executive management and the Radiation Safety
Officer (RSO).

b. Scope of Program. Interview cognizant personnel to determine the scope of
licensed activities. site status, staff size, etc.

c. Management Oversight. In the course of interviewing cognizant personnel. _
determine 1T management oversight is sufficient to provide the licensee staff with
adequate resources and authority to administer the icensed program.

1. RSO - Determine whether the RSO has sufficient authority. and fulfills the
appropriate duties commensurate with the size and scope of licensed activities.

2. pudits - Verify that audits are performed as required. Verify that the results of
the audit are reviewed and addressed.

j _ Determine that individuals who perform and/or supervise licensed activities are
qualified and perform an appropriate level of supervision, as required by the

Ticense or regulations.

d. Decommissioning Activities. The inspection should be scheduled so that
decommissioning activities can be observed, unless it is to be the final
decommissioning inspection (after the Final Survey Report submitted and reviewed).
Licensee decommissioning staff should be interviewed and relevant records on
decommissioning activities reviewed.

e. Site Orientation Tour. A brief site tour should be made. General observations
should be noted on the condition of the facility and the licensed activities being

performed.

02.04 Equipment_and Procedures. Review the equipment and procedures used for
decommssioning the site to determine if appropriate and approved equipment and -
methods were followed.

.05 Fin rvey. Verify the accuracy and reliability of the licensee's final
55,-52{#{%%1‘%1@ the methods used and the final survey data.
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quality assurance and control program.

02.06 Quality Assurance/Quality Control. Verify the adequacy of the licensee's ‘ )

02.07 Data_Reduction and Management. Verify the way field data is documented and
processed.

02.08 Personnel Training. Verify that appropriate training and instructions were/are
given. Through discussions with workers, verify that licensee personnel understand
and implement the established decommissioning procedures.

02.09 Confirmatory Survey. The survey by the inspector should include gamma scans
(and alpha scans 1f aﬁp]1cab1e} and soil analysis using methods similar to those
approved for use by the Ticensee. The inspector's survey data is used as an
indication of whether or not the licensee properly implemented the approved
procedures and complied with the decommissicning criteria.

02.10 Ground Water. Verify that the ground-water monitoring and/or corrective .
program is being conducted (1) in compliance with Appendix A of 10 CFR 40 and (2) as B
required by applicable license conditions. Verify that the ponds are being monitored

for leakage into the ground water as required by applicable license conditions.

02.11 Exit Meeting. When the inspection is over, there should be an exit meeting
with the most senior licensee representative present. to discuss the preliminary
inspection findings.

02.12 Post-Inspection Actigns. After the inspection, the inspector shall summari
the findings with his/her supervisor. The inspector shall also contact Headquar%gss
staff when any pertinent issues are raised during the inspection, when inspection
findings impact on any licensing actions. or to give feedEack on how the licensee
has addressed recent iicensing actions.

The inspection report should document what activities were observed, summarize the
interviews with licensee personnel. and clearly indicate the evaluation of the
licensee's decommissioning program.

B7654-03 INSPECTION GUIDANCE ~

T innaos 1-17 P
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03.01 Preparation. Before the inspection, the inspector should be familiar with the
‘Jguidancediisted in the Appendix of this IP and a review of the following should be
performed.

a. Operating HisTory. Review the history of each license to identify what types of
work activities were performed, the types of buildings that existed, and the
geographical location of each. Review the results of past operational radiological
surveys that were used to demonstrate radiological control of the uranivnmill.

b. Waste Di g1 Practices and Radicactivitv Relesses. Verify waste disposal
outside the tailings cell. Consider the potential for, or evidence of, contamination
from spills. or other releases of radicactive material (such as haul routes) to
compare with the soil cleanup boundary.

c._Environmental Monitoring Data. Verify operational scil sampling, airborne
emissions, and ground-water monitoring data, specifically for evidence of
radiological contamination. Verify effectiveness of effluent controis, particularly
during drying and gackaggng operatiens, and when air was exhausted from the
yellowcake stack. Determine area where airborne contamination would likely be
deposited.

p _ ‘-.

d. Results of Previous Surveys. Verify the results of scoping. characterization. and
remedial action support (excavation control) surveys performed by the licensee.
Review the results of previous surveys for justification of the classification of
mill site areas (e.g9.. mill site boundaries versus windblown areas). In particular,
review data for the éreas adjacent to the remediation of windblown contamination.

e. Remedial Actions. Review the specific procedures that were used to decontaminate
the process facililies and/or land areas. Consider the potential for incomiete
remediation based on these remedial action techniques, particularly the potential
for the remedial actions to produce areas of localized contamination -.-ritmn
verification grids that were not represented in the gamma scan average value.
Determine if the licensee has identified the need to remediate radionuciides other
than radium-226 (Ra-226),(e.g., beneath acidic raffinate ponds) where thorium- 230
(Th-230) could migrate farther than Ra-226 or where uranium ore residue or
vellowcake contamination could be Tocated.

f. Guidelines Fstablished. Review the guidelines that the licensee is using for
indoor and outdoor areas and verify how the stated guidelines are being
‘ !'mp]ementEd:(Eig..”USE of surrogete measurements, presence of multiple contaminants.

veraging conditions. and hot spots).
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?. Records, Review the site's previous inspection history. license conditions. and
icensee's submitials concerning decommissioning, and the Technical Evaluation
Reviews Tor the related amendments. to be aware of follow-up inspection items,
commitments made by the licensee, and assumptions or conciusions. made by licensing
staff, related to decommissioning,

h. Backaround Reference Areas. Identify the value that NRC licensing staff approved
as the site Ra-226 soil background. Determine if any recent information might
require a review of the background value to determine that its use for s0il cleanup
is adequate to protect long-term health and safety (e.g.., soil cleanup extended into
background locations),

03.02 Entrance Briefing. No specific gquidance required.

03.03 General Overview. No specific guidance required.

03.04 Equipment and Procedures. The inspector shali verify the gamma surveys done by
the Ticensee by reviewing the following:

. Instruments. Review the basis for the selection of instruments (e.g., based on
potential contaminants and their associated radiations. types of media (soil.
sludge, etc.) to be verified, and detection sensitivities). Typically, sodium iodide
(Nal) scintillation detectors are used for land area surveys.

b. Sensitivity. Review documentation ﬁertaining to instrumentation sensitivity,
particularly Ticensee statements to the effect that instrumentation will be
sufficient to detect radiclogical contamination. The detection sensitivity should be
below the appropriate guideline values. Also, verify the instrument scan sensitivity
for exterior scan surveys (NUREG-1575, Section 6.4). Check the scan sensitivity in
terms of the gamma soil cleanup guideline.

- Gamma-Radium Correlation. Confirm that the Ticensee checked the correlation of
Ra-226 concentration to gamma levels during verificaticn, and that an acceptable
correlation was cbtained.

d. Methods. Verify the methods/procedures for exposure rate measurements and gamna
scans. unless these were reviewed with the Reclamation Plan. If possible, observe if
the measurements and scans are Egrfﬂrmed according to the procedures and good health
physics practices, such that reliable data are produced.

<

&

"IlI'J.
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_ Calibration. Verify the ?rncedgresp for instrument calibration: (e.g., use of
appropriate radi onuclide calibration sources, source geometry, and appropriate

i consideration of environmental conditions). Check the calibration date of survey

meters.

f. Check-out. Revie the aﬁeratimﬂ check-out of survey instrumentation. Verify
frequency of operational checks (both to calibration source and background) and if
instrument- response fell within predetermined acceptance criteria.

The insnertar should verify the surface scans of buildings and equi ment b
review ﬂg the ?n?lmmg: ! i equip Y

a. Instruments. Review the basis for the selection of instruments: (e.g.. based on
potential contaminants and their associated radiations. surface types to be
verified, and detection sensitivities). Tyﬁﬁca‘ﬂy, Geiger Muller, gas proportional,
or zinc sulfide detectors are used for building surface contamination surveys.
Verify the energy dependence of the measurement instrument and determine if the
1icensee has appropriately addressed this issue. Remember that beta detectors are
more sensitive to for “0ld” yellowcake than alpha detectors.

. Sensitivity. Review documentation ﬁertaining to instrumentation sensitivity.
particularly licensee statements to the effect that instrumentation will be

sufficient to detect radiological contamination. The detection sensitivity should be
below the appropriate guideline values. Verify the instrument scan sensitivity for
both the interior and exterior scan surveys of building surfaces (NUREG-1575,

Section 6.4).

¢. Equations. Review the licensee's minimum detectable contamination egquation for
direct measurements on building surfaces and the conversion of counts to activity
(should use the 4 efficiency factor).

d. Calibration. Verify the procedures for instrument calibration, e.g.. appropriate
radionuciide calibration_sources, source geometry, and appropriate consideration of
curface and environmental conditions. ;

e. Methods. Verify the method for exposure rate measurements, unless it wis part of
the Reclamation Plan. Normally, measurements are done 1 meter (3 feet) from the
floor and at least 1 meter (3 feet) from a corner.

i f. Check-out. Review the operational check-out of survey instrumentation. Verify

frequency of operational cnecks (both to calibration source and background) and if

TTN9%8 117 PM
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instrument response fell within predetermined acceptance criteria.

03.05 Final Survey. The inspector should verify the level of survey coverage for ;'
structures and Tand areas, based on the area classification (e.g., mill site or

windblewn area; affected or unaffected). The inspector should review the licenses's
procedures for performing surface activity measurements and scans on building

surfaces, for performing soil sampling, and ground-surface scanning. When possible,

the inspector should observe implementation of the ?rocedures to determine if the
procedure is folTowed and performed in a manner reflecting good health physics

practices. In particular, review the following:

a. Measurements. Determine whether the type. location. and number of measurements
and/or samples per area are sufficient to provide a good representation of the
radiological contamination. NUREG/CR-5849 should be consulted for general guidance.

b. Boundaries. Ensure that the boundaries of the windblown areas have been
appropriately determined (review gamma data and perform spot-check gamma scans), and
that any potential subsurface radioactive material deposits have been addressed.

c. Follow-up. Determine the use of investigation levels for measurements results and )
if the licensee performed aﬁpmpﬂate follow-up actions. For example, soil samples v
should be collected if the

al scintillation detector readings exceed a specified
investigation level,

. sample and Analytical Procedures. Verify the licensee's sample collection and
preparation techniques and equipment; {e.g.. mixing, drying. geometries used for
gamma spectrometry on soil samples, ingrowth pericd for Ra-226 progeny, etc.).
Review the licensee's analytical procedures for radiological analyses. particularly
the analysis of soil samﬁ1es by gamma spectremetry. If a contract laborataory was
used, those procedures should be available for review, inciuding sample
chain-of-custedy procedures.

e. Meters. Review the protocol the licensee uses to interpret the gamma spectrometry
results, particularly the radionuclide peaks used to identify various contaminants.
Check for drift checks. energy calibration, control charts, duplicate sample counts,
split samples with outside laboratory, etc. Determine whether the survey meters and
gamma spectrometer are maintained and operated in accordance with the manufacturer's
recommendations and good health physics practices,

f. Replaced Data. Review survey results for those areas where additional
investigations have been conducted. If initial survey data have been replaced or
supplemented as a result of the investigation. ensure that the replacement data are
annotated in the final report. The annotation is intended to alert the reviewer that
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the initial data have been replaced.

‘/g. Survey data. Select a portion of completed survey data and review data for
compliance with procedures and final survey plan. Review the documentation for scan
surveys to determine how the licensee identified and investigated any elevated

. readings during the scan survey. Review survey results for specific processing areas
that have been remediated, including buried raffinate lines, evaporation ponds. etc.
Determine 41 results demonstrate compliance with guidelines and whether any ’
modifications to the general survey approach were necessary.

03.06 Quality Assuran ality Control

a. Laboratory. Review the licensee's on-site laboratory and/or licensee's contracted
off-site laboratory quality assurance/quality control procedures, including
dupiicates, blanks. and matrix spikes. Determine the frequency of analysis for each
of the quality control (QC) checks. Determine whether the laboratory participates in
cross-check of performance evaluation programs, such as those offered by the
Environmental Monitoring Laboratory and the U.S. Environmental Protection Agency.

. Final Data. Review the final survey report data and discuss with the Headquarters
health physicists. to ensure that the items listed below are adequately addressed
either in the report or in the licensee's records:

1. QC sampling and direct measurements, along with associated acceptance criteria
and corrective actions.

2. Verification of survey measurement data (i.e.. data 3ua1'it:.r assessment to
determine adequacy Of the collected data, for the inten ed use). Examples of data
quality assessment include verification that the collected data are applicable to
the statistical model used to reduce the data, and, other data quality indicators.
including completeness, comparability. representativeness, precision, and accuracy.

3, Testing of computer catculations by manua_'l calculation.

03.07 Data Reduction and Management -

H, Program Review. Perform & program review to determine if the Ticensee has set up
a data reduction process with criteria stated in procedures, and if the licensee's

computer software has data reduction features in the analysis. counting, and data

of 13 11/10/1998 1:12 PM



http:/fwww.nre.govNRC/AMB 7654 html”

reporting.

'I; ¥
b. Spot Check. Select a completed survey data package. the data reduction Erncedure.
and verify implementation by performing the data reduction process under the

direction of the licensee.

1. T?ace the path of data from their generation in the field or laboratory. to their
final use,

2. Review any checklist forms used for preventing loss of data during data
reduction.

3. E?Eure that data reduction analysis information are reflected in the final survey
results.

03.08 Perscnnel Training. Review the qualifications and training for survey
technicians and other project personnel. If possible, guestion technicians about

their knowledge of procedures and the frequency or detail of their training. ‘ It

03.09 Confirmatory Survey. Verify the need for a confirmatory survey based on the
critera in IMC 2801. A confirmatory survey by the inspector and/or NRC contractor
should enly be necessary if there is significant doubt regarding the licensee's
final survey results. The extent of the survey (e.g., gamma survey and soil _
analysis) should be determined with input from the Headquarters health qhysiclst who
reviewed the Final Survey Report. Confirmatory analysis of archived soi samples may

be included.

03.10 Ground Water. Verify that ground-water quality data were collected at the
correct locations and frequency. as required by the license (Nﬁc-agﬁruved
radiological environmental monitoring program), were analyzed for the right
constituents, and were verified to make a determination against established
detection or compliance standards, as ap?ropriate. Confirm that if ground-water
quality data indicated detection or compliance standards (including compliance
standards set by Alternative Concentration Limits) were exceeded, that the licensee
appropriately notified NRC and took appropriate sampling and, if necessary,
corrective actions. Visually verify that cnmg]iance welis are correctly located with
respect to the most recent NRC-approved locations. If applicable, verify that
ground-water corrective action programs were conducted in a timely manner. Also,
verify that wells and boreholes that must be sealed under the approved recilamation
plan, were correctly sealed and abandoned. g
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Visually verify that: (1) there are no failures or breaks in impoundment
embankments, (2) that there are no obvious tears in impoundment Tiners, and (3) that
there are no springs and seeps around impoundment embankments. If applicable,

‘-/w‘sua]‘ly verify that the imﬁmundment leak-detection and impoundment water-level
monitoring systems are in place and operational. Verify that the licensee is
conducting the approprigte level of visual inspections of impoundment integrity. If
applicable, veri Ty that the impoundment leak detection system is being monitored at
an appropriate Treguency and for the correct indicator parameters. Verify that
approprigte monitoring, cleanup, corrective actions. and reguiatory notifications
were taken when impoundment fluids were found in the impoundment ground-witer
leak-detection system.

03.11 Exit Meeting. When the inspection is over. there should be an exit meeting
with the most senior licensee representative gresent at the facility (see IP 30703
for details). I a senior management representative is unavailable for the exit
meeting, the inspector may hold a preliminary exit meeting with appropriate staff on

site.

03.12 Post_Inspection Actions. The inspector will review his or her inspection
findin?s with his or her supervisor and discuss violations, items of concern, and

unresolved items in sufficient depth for management to make appropriate decisions
regarding enforcement actions, referral to other State and Federal agencies. and
decisions on the scheduling of future inspections of the licensee's Tacility.

The inspector should also discuss inspection findings with the appropriate
Headquarters staff to inform the staff about how the licensee has addressed (or
failed to address) special Ticense amendments or recent licensing actions. Licensing
information requested by the Ticensee should also be discussed with the Headquarters

staff.

Inspectors should be aware that NRC has entered into_several memoranda of
understanding, with other Federal agencies, that outline agreements on items such as
exchange of information and evidence in criminal proceedings. The inspector should
ensure that the exchange of information relevant to inspection activities is made in
accordance with the appropriate memorandum of understanding.

B7654-05 REFERENCES

The following NRC IMCs and related IPs should be used for guidance. in part, for the
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decommissioning inspection:

IMC 1230 "Quality Assurance Program for Radiological Confirmatory Measurements™ -

IMC 2602 "Decommissioming Inspection Program for Fuel Cycle Facilities and
Materials Licensees”

IMC 2605 "Decommissioning Procedures for Fuel Cycle and Materials Licensees"”

IMC 2801 “"Uranium Mill and 1le.(2) Byproduct Material Disposal Site and
Facility Inspection Pregram" [revised August 1997)]

IP 30703 "Management Entrance/Exit Interview"

IP BEDD1 "Construction Review"

&

1P 88104 "Decommissioning Inspection Procedure for Fuel Cycle Facilities"

Applicabie portions of the following NRC documents should be used for guidance:

Draft BTP "Site Characterization for Decommissioning” November 1994, NRC.
NMSS/ DWM

NUREG-1505 "A Nonparametric Statistical Methodology for the Design and Analysis
of Final Status Decocmmissioning Surveys" Draft, August 1995 (only Section 4)

NUREG-1506 "Measurement Methods for Radiological Surveys in Support of New
Decommissioning Criteria” Oraft. August 1995 (Sections 2 to 4)

Q .

NUREG-1507 "Minimum Detectable Cencentrations with Typical Radiation Survey
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Instruments Tor Various Contaminants and Field Conditions”™ DraTt, August 1995

'-'_'r

"/ . MUREG-1575 " Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM)" Draft. December 1996 (particularly Sections 5.5 and 6.0)

« NUREG/CR-5849 "Manual for Conducting Radiological Surveys in Support of License
Termination” Draft 1992

« NUREG/BR-0241 "NMSS Handbook for Decommissieoning Fuel Cyclie and Materials
Licensees" March 1937

END
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REGULATORY GUIDE 3.111

OPERATIONAL INSPECTION AND SURVEILLANCE OF EMBANKMENT
RETENTION SYSTEMS FOR URANIUM MILL TAILINGS

A, INTRODUCTION

Each licensee who processes or refines urani-
um ores in a milling operation is required by
£20.1 of 10 CFR Part 20, "Standards for Pro-
tection Against HRadiation,” to make every rea-
sonable effert to msaintain radiation exposures
and releases of radicactive materiels in effiu-
ents to unrestricted aress as low as is reason-
ably achievable, taking inte account the state
of technelegy and the economics of improve-
ments in relation te benefits ts the public
health and safety. In  addition, 40 CFR
Part 190, "Environmental Radiation Standards
for Nuclear Power Operations," reguires that
the maximum annusal radiation dose te individual
members of the public resulting from fuel eyele
operations be limited to 25 millirems to th
whele body and to all organs except
thyroid, which must be lmited to 75 millirems.
Liquid and solid wastes (tailings) penerappliiy
the uranjum milling operation contain j
active materials in excess of the 'disihys
limits and are generally confined by =
bankment retention system.

Regulatory Guide 3.11, "Dwesign
tion, and Inspection of Embankmen
Systems for Uranium Mills," describes 3 gen-
eral basis for inspection of an embankment
retention system. This guide, a supplement to
Regulatory Guide 3.11, ribes in grester
detail a basis acceptable’ NRC =taff for
developing an approp ervice inspection
and surveillanee progr earth and rock-
fill embankments useg:1c rsiein wranium mill
tailings. It results review and action on a
number of specifi reflects the latest
general approa problem. The NRC
staff will re nirelternative metheds to
determine th ptability.

o

.

The milling mranium ores results in the
production of Jarge™ mes of Lguid and solid
wastes (tailiig e s¢ tailings are usually
stored behjnd -made retaining structures,
following e of the non-uranium
mining nlike most non-uranium mine

mill tailings contain concen-

etive materials in execess of
gable  discharge limits (Ref, 1).
the most significant radioactive
i the tailings is radium-226, which has
a“mpat¥ile of about 1600 wears (Ref. 2).
The e, it is npecessary to confine those

to prevent or control their release to
th%environment not only during the operating
e of the mill but also for generations after
ing operation has ceased. The embankment,
foundation, and zbutments need to be stable to
revent the uncontrolled release of the
retained water or semifluid tailings. Seepage
from the talling pond, which contains dissolved
radium and other toxic substances (Ref. 2),
needs to be controlled under normal and severe
operating conditions to prevent the possibility
of upacceptable contamination of the ground-
water or nearby streams. Wind and water
erosion of the tatlings needs to be prevented
during and after the milling cperation.

Therefore, the design and construction of
these facilities require a high degree of profes-
sional engineering performance. The foundation
of the dam should be stable and should be
capable of carryving the weight of the
structure., The dam should be safe under the
application of external forces such as those
resulting from earthguakes. The reservoir area
should be water retentive and free of the pos-
sibilities of dangerous slides. Dams and
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associated facilities should be maintzined in
good working condition throughout their
operating lives. Operation and surveillance
through the years should be conducted in such
a manner that any changes in their structural,
hydraulie, and foundation conditions can be
detected promptly and corrections made.

Statistics of water retention dam lailures,
based on the sum of operation years of a
regional group of dams (Hef. 3), show a fre-
quency of one failure every 1500 to 1800 dam-
years. Statistics of uranium mill tailing reten-
tion dam failures show a frequency of one
failure every 40 dam-years (Hef. 4).

Causes of latent danger inherent in such
works arise from site conditions, hydrolegic
and hydraulic features, types and qualities of
the structures, operation and maintenance, and
influence of the environment (Refs. 3, 5, 6,
and 7). Of these causes, the majority Le within
the boundaries of modern technology and can
be avoided. Meost failures have resulted from
gradually worsening defects (due to design,
construction, operation, or lack of mainte-
nance) that were either undiseoversd or mis-
judged. Table | lists the reperted tailing
accidents from 1959 through 1977.

The design and construction of tailing reten-
ticn structures have, in the past, been based
largely on mining experience, with little use of
design concepts. These empirical approaches
have resulted in various mining dam mishaps
and failures (Refs. B and %). The latest
advances in geotechnical engineering, together
with engineering experience and Kknowledge
available in the field of water storage dams,
can be used in the design and construction of
tailing retention dams. However, the retention
systems may not always perform as expected,
conatructiom may he defertive. and fnrndatinng
may need further treatment after s peried of
operation. To detect such behavior deviations,
regular surveillance is essential.

The weakening of a dam or its foundatien
may become apparent only after many vears of
safe operation. Painstaking menitsring and
analysis of performance data are necassary to
ensure detection of adverse conditions. Each
structure, as well as each site, has its own
characteristics and its own susceptibilities to
problems, and the surveillance program should
be tailored to account for these.

Thoreugh physical examination is an essential
part of the surveillance program. The cptimal
frequency of inspections depends oen the size
end condition of the fasiliti=c, the shorootor =f
the foundation, the regicnal geological setting,
and the censequences of failure in jeopardizing
human life and inflicting preperty damage.

Before the start of tailing disposal, it is
important that records of piezometer levels
(including seasonzl fluctuations, groundwater
quality, ground elevations, and background
radicactivities at the site) be compiled so that
comparison can be made with the effects of the
impoundment. As scon as the tailing disposal
begins, the inspection and maintenance pro-
gram for structures and operating equipment
needs to be initiated. This pregram includes
regular patrol of the dam and its sbutments,
observations and estimates of seepage flows,
piezometric levels related to pond levels,
structural and foundation movements, sampling
of proundwater, and examination of slurry
transport and decant pipelines. Attention also
needs to be focused on inspection and data col-
lection during relatively rapid changes in
reservoir water surface elevations. Emergency
discharge and diversion channels need to be
exanined for any conditions that may impose
constraints on their function.

The operation of the slurry transpoert pipe-
lines seems to be relatively simple, but the fre-
quent ruptures of the pipelines (Ref. 10) indi-
cate that close monitoring needs to he per-
formed during operation. A certain degree of
segregation oceurs, with the coarse sand frac-
tion of the tailings tending to settle at the hot-
toim portion of the pipe. On relatively steep
downslopes, the coarse sand fraction cascades
down and, in the process, abrades the pipe
wall. When air is entrained in the pipeline, the
pulp wvelocity incresses as a result of the
reduced cross-sectional area of the pulp flow
and results in relatively fast wear on the pipe
wall. Hegular pipe-wall-thickness determina-
tions will enable various remedial measures to
be adopted to alleviate the situation.

Inspection perscnnel need to be carefully
colootod. Tt io impamiamb thak shiy Lo paclical,
dedicated diagnosticians who examine thor=
oughly every clue during their scrutiny of the
behavior of these facilities. They need to be
tramed to be able to recognize and assess
signs of possible distress or abnormality and to
récommend appropriate mitigating measures,

C. HEGULATORY POSITION

This guide applies to those systems or por-
tions of systems whose failure could cause re-
leases of radislogical effluents in excess of the
limits given in 10 CFR Part 20, Inservice in-
spection and surveillance should be performed
at regular intervals to check the condition of
the retention systems and associated facilities
and to evaluate their structural safety and
sporstisnal adoguacy. A ditaded, syasicuwailc
inspection and surveillance program sheuld
consist of, but not necessarily be limited to,
the following:
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1. Engincering Dats Compilation

Engineering datal related to the design,
econstruction, and operation of the tailing re-
tention systems should be collected and, to the
extent practicable, included in the initial in-
spection report. These data should include the
following ftems, where available and appropri-
ate:

a. General Project Data

{1} Regional wvicinity map showing the
project location and the upstream and down-
stream drainage areas.

(2) As-built drawings and photographs of
important project features, including details of
decant systems and typical installation of in-
strumentation {e.g., sectional views and mate-
rial zoning and foundation stratification, final
top and bottem elevation, gradation and prop-
erties of materials placed in installation).

b. Hydrelogic and Hydraulic Data

(1) Drainage area and basin characteris-
ties.

{2) Storage for tailings and surcharge
capacities for floads and rate of slurry inflow.

{3) Elevation of the maximum design pool
and freehoard height.

{4) Outlet facility characteristics (loca-
tien, type, dimensions, and elevation).

¢. Foundation data and geological features,
including beoring logs, geological maps, pro-
files, and c¢ross sections,

d. Froperties of mﬁanlmmt and foundation
materials, including results of laboratory tests
and field tests, and assumed design material

properties.

e. Fertinent construction photographs and
records, incleding construction contrel tests,
dewatering method and construction problems,
alterations, modifications, and maintenance re-
pairs.

f. Contingency plan, including a plan for the
regulation of pond water elevation under nor-
mal eonditions and during flood events or other
emergency conditions.

E. Principal design assumptions and analy-
gec, ‘including hydrologic and hydraulic analy-
ses, stability and stress analyses, and seepage
and settlement analyses.

‘Mosr enpinsering data (as presented ln accordance with Sec-
pHop 2.5.6 af Regulatery Guide 1.70, "Standsard Format and
Content of Safety Analysis Reparts for Nuclesr Fower Plamis™)
are resdily sveflable ks documeats fled for mill hesnie applics-
Hom. & detafled relerence or the originel documents kept at
the project site should be edeqiste

h. Special license conditions and discussion
on how these conditions have been met.

2. Onsite lnspection Program

The onsite inspection program of the reten-
tion system should be established and con-
ducted in a systematic manner to minimize the
possibility of overlooking any significant
features. A& detailed checklist should be
developed and fellowed to document the cbser-
wvations of each significant geotechnieal, struc-
tural, .and hydraulic feature, including electri-
cal and mechanical control equipment.

The use of photegraphs for comparison of
previous and present conditions should be
included as a part of the inspection program.

The inspection should include appropriate
features and items, including, but not limited
to, the following:

a. Daily Inspection

{1} Decant systems should be examined
for any ewvidence of clogging of the intake;
corrosion, c¢racking, or crushing of decant
pipes; &nd erosion st the discharge point. The
cheracter and quantity of water flowing inte
the inlet and flowing out of the discharge
should be compared for evidence of cracks or
apen joints.

(2} Effluent from underdrain pipes should
be examined for evidence of clogping, crack-
ing, and erosion.

(3} Pond water elevations should be ex-
amined and recorded to ensure that minimum
fresboard 15 maintained.

{4) The slurry transpert system should
be examined for any evidence of obstruction of
the pipes or pumps dus to sand clogging or ice
accumulation. The pipe couplings should be
examined for leakage of slurry.

{8) The retention dam should be visually
inspected for signs of cracking, slumping,
movement, or concentration of seepage.

b, Monthly Inspection

{1} Air particulate samples should be col-
lected in accordance with Regulatory Guide
4.14, "Messuring, Evaluating, and Reporting
Radicactivity in Releases of Radivcactive Mate-
rials in Liguid and Airborne Effleents from U-
ranium Mills,” at site boundaries near the mill
tailing retention system to detéermine the con-
centration of radon-222,

{2) Blurry transport pipes should - be
examined wsing an ultrasonie device at de-
signated ecritical locations {i.e., bends, slope
changes) for pipe wear.
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{3) Diversion channels should be exam-
ined for channel bank erosion, bed aggradation
or degradaticn and siltation, cbstructisa to
flow, undesirable wvegetation, c¢r any unusual
or inadequate opérational behavior.

¢. Quarterly Inspection

{1) Embankment Settlement. The top of
the embankment and downstream toe areas
should be examined and surveyed for any
evidence of unusual localized or owverall
settlement or depressions.

{2) Embanlment Slope Conditions. Embank-
ment slopes should be examined and surveyed
for irregularities in alignment and variance
from coriginally constructed slopes, unusual
changes from original crest alignment and ele-
vation, evidence of movement at or beyond the
toe, erosions, and surface cracks that indicate
movement.

{3) Segpage, The downstream face of abut-
ments, embankment slopes and toes, embank-
ment=structure contactz, and the downstream
valley areas should be examined for evidence of
existing or past seepage, springs, and wet or
boggy areas.

{4) Blope Frotection. The slope protection
should be exammed for erosion-formed gullies
and wave-formed notches and benches. The
adequacy of slope protection against waves and
surface runoff that may oceur at the site
should be evaluated. The condition of vegeta-
tive or any other type protective covers should
be evaluated, when pertinent.

{5) Emergency Discharge Facility . Theemer-
gency discharge ({acility examination should
cover the structures and features, including
spillway bulkheads, culverts, retgining walls,
snd wing walls of diversion channels, for any
conditicn that may impose operational con-
straints on their functioning.

{6) Surface Water and Groundwater. Sur-
face water and groundwater should be exam-
ined in accordance with Regulatory Guide 4.14
for radionuclides and other toxic materials. ®

(7) Safety and Performance Instrumenta-
tion 3 Al installed instrumentation such as
flow-monitering weirs, survey monuments, Set-
tlement plates or gages, and piezometers

Ip addiven ts lng-term quarterly momterng, surface walsr
and groundwater nnplu lhﬂuld be collecved in acccrdance with
Regulatery Guide 4,14 immed:ately af the downsiream (hydrau-
licailly) locations of the taibag relention system each month for
a year prier to operatem 1o delermine the concentration of
nafural wranum, thonusm-230, radium-2358, aod other fomc
chemcals,

Mmmedistely following wmstallaten or the discovery of any
pzusual eonditicn, all instrusentstion needs more frequent
readings than quarterly (e.g., daly or mkl]r] uatd the pat-
terns of the structural belaviors sre stabilzed

should be examined and tested for proper
functioning. The  awvailable records and
readings of these instruments should be
reviewed fo detect any unusual performance or
distress of the structure.

() Operation and Maintenance Features.
The maintenance of operating lacilities and lea-
tures {such as pumps and valves) that pertain
to the safety of the retention system should be
examined to determine the adequacy and quali-
ty of the maintenance procedures followed in
maintaining the dam and faeilities in safe oper-
ating condition.

(9) Postconstruction Changes. Data should
be collected on changes such as land develop-
ment or large-scale tree cutting in the water-
shad area above the facility that have ocourred
since project construction and that might
influence the safety of the project.

d. Special Inspecticn

Unscheduled inspeetions should be per-
formed after the occurrence of significant
earthquakes, tornadoes, [(loods, intense loeal
rainfalls, or other unusual events.

3, Technical Ewaluation

An evaluation of the existing conditions of
the retention system should be made annually
unless significant changing conditions or more
frequent observation dictate earlier evaluation.
The evaluation should include the assessment
of the hydraulic and hydrelogic capacities,?
water guality, and structural stability based on
the changes or affected parameters.

4. Inspection Report

A report should be prepared to present the
results of each technical evaluation and the in-
spection data accumulated since the last
report. These documents should be kept at the
project site for reference purposes, should be
available for inspection by regulatory authori-
ties, and should be retired only on termination
of the project. Any abrormal hazardous condi-
tions chserved during the inspection should be
reported immediately to the NRC staff.

5. Imspection Personmnel

Inapections and evaluations should be
planned and conducted under the direction of
experienced professional personnel also thor-
oughly familiar with the investigation, design,
eonstruction, and operation of these types of
facilities. At each facility, this individual
should ensure that all field inspectors are
trained 1o be able to recopgmize and assess
signs of possible distress or abnormality.

I sdditonal smnn :ipmtjr 15 peeded, NRC should be
ratfied & year
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DATE
8/19/539

8/22/60

12/6/61

GS11/62

a/17/82

6/16/63

11/17/66

2/6/67

1/2/67

MILL AND LOCATION

TABLE 1

n

URANIUM MILL TAILINGS RELEASES

19591977

TYPE QF INCIDENT

Union Carbide
Green River, UT

Herr-MeGee
Shiprock, NM

Union Carbide
Maybell, CO

Mines Development, )
Inec.
Edgemont, 5D

Atlas-Zinc Minerals
Mexican Hat, UT

Utah Construction
Riverton, WY

VCA
Bhiprock, NM

Atlas Corp.
Moah, UT

Climax Uranium
Grand Junction, CO

Tailing Dike Failure

Raffinate Pond
Dike Failure

Talling Dike
Failure

Tailing Dike
Failure

Slurry Pipeline
Rupture

Tailing Dike
Precauticnary
Release

Raffinate Line
Failure

Auxiliary Decant
Line Failure

Tailing Dike
Failure

3.11.1-6

REMARKS

Teailings dam washed out; ca. 15,000 T
sands lost to Browns Wash and Green
River due to flash fleod; ne increase
in dissolved Ha was noted in river.

240,000 gal of raffinate released Inte
San Juan River; ~ 50 x 10°% pCi/ml
Ra-226; river samples collected several
days after release showed no increase
in Ra-226 background; river at Medi-
cine Hat {100 mi downstream of plant)
showed 0.36 x 10°® uCi/m! Ra-226 on
B/30/60.

Ca. 500 T sclids released from tailings
arez; 200 T reached unrestricted area;
no liguid reached any flowing stream.
"The presence of these tailings (offsita)
does not constitute a hazard, as there
are no persons living in the area, nor
is there any drinking water taken from
surface or ground water in the near
vicinity . "

200 T solids washed into Cottonwood
Creek and some carried 25 mi into
Angostura Reservoir.

Est. 280 T solids + 240 T liquids released
from broken tailings discharge line into
draw 1.5 mi from San Juan River. Calcu-
lated concentration of river water would
have been below 10 CFR Part 20 maximum
permissible concentration.

Material released by 2-ft drainage cut

made to prevent cresting due to heavy
rains; matérial released below 10 CFR

Part 20 walues.

Est. 16,000 gal of liquid lost because of
break in raffinate line; material spread
over 1/4 acre; break occurred 1 mi from
San Juan River with some small amount
reaching river.

COverflow from main tailings pond over-
flowed aux. decant system; 440,000
gal Iost; saverage Ha-226 concentration
was 5.5 x 107 pCi/ml.

Dike failure of unapproved retention system
released ca. 1-10 acre=-ft of waste liquid
into Colerade River; no indication that Ra
cone. in river exceeded 10 CFR Part 20
limits.

| &




PATE

11/23/68

2/16/71

3723471

/8

LT

926477
Sr27/70

TABLE 1 ([Continued)

URANIUM MILL TAILINGS RELEASES
1955-1977

MILL AND LOCATION TYFPE OF INCIDENT

Atlas Corp. Slurry Pipeline
Meah, UT Hupture
Perrotomics Secondary Tailing

Shirley Basin, WY Dike Failure

Western MNuclear
Jeffrey City, WY

Tailing Line-Dike
Failure

United Nuclear-
Homestake Partners
Grants, NM

Slurry Pipeline
Rupture

Western Nuclear,
Ine,
Jeffrey City, WY

Failure of Tailing
Pond Embankment

Release [rom
Tailmgs Slurry Line

United Nuelear
Church Rock, MM

3.11.1-7

REMARKS

35,000 gal of tailings slurry last; effluent
flowed down drywash and then 1/2 nile
te Colorade River; riverflow sufficient

to give 10,000:1 dilution; most solids
settled out in drywash; measurement

of river downstream of plant immediately
after release and at 4-hr intervals in

24 hr following release showed U, Ha=226,
Th-230 below 10 CFR Part 20 limits,

2,000 gal of liquid lost to unrestricted
ares; break in dike of effluent sump;
spill frozen in place.

Break in sand tails slurry line caused

a dike failure allowing sand tails to Low
for 2 hr inte natural basin adjacent to
tailings site on licensee's property; fence
extended to make this area restricted.

Tailings slurry pipeline ruptured due to
high pressure buildup in & frozen line.
The slurry released ercded a "V" cut in
the dam face, which led to the escape of
approximately 50,000 tons of solids and
slimes and somewhere between 2 million

and B million gal of liquid. AL material
released was confined to company property.

Tailings slurry overtopped the embank-
ment due to insufficient lreeboard space;
considerabily less slope than the requisite
3 horizontal to | vertical; and a loss in
structural integrity eccasioned by the
melting of snow that was interspersed
with fil]l used to consiruct the embankment.
Approximately 2 million gal of Heguid
tailings (55 wd? of solids) were released.
The grind mill and mill yard weére com-
pletely covered, bul no material was
releazed to unrestricted areas.

In the process of flushing tailings lines,

it was discovered that a 2-inch water line
had insufficient pressure to flush out plug.
The line was uncoupled and roughly 1/4
ton of tsils ran out of the line. With the
Lpe still uncoupled, Tlushing was inadvert-
ently initiated sgain, resulting in the re-
lease of 4,000 gal of {lush water and an
additional ton of tailings. Approximately

1 ton of solids and slurries and 900 gal of
liquid entered the watercourse. The lig-
uid flowing to the wetercourse was almost
entirely mine water, a portion of which
had not been treated {i.e., high in ura-
nium and redium values),




