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February 20, 2020
* U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555-0001

By copy: Regional Administrator, NRC Region 1,
Renaissance Bc_JuIeyard, Suite 100
_King of Prussia, PA 19406

Re: Response to Apparent Violations; NRC'lnvestigation No. 1-2018-014; EA-19-068 - '

' Dear S|r/Madam

Lantheus Medlcal lmaglng, Inc. (LMI) has prepared this letter in response to your January 27,2020
request to’ provrde lnformatlon regarding: '

1. The LMI correctlve actions relevant to three apparent V|olat|ons, and
2.

Informatlon about actions taken to address apparent programmatlc breakdowns revealed by
this issue. :

LMI is.not contesting any of the three apparent V|olat|ons Our response for each apparent VIO|at|0n A

lncludes

1. reasons for the apparent violation;

2. corrective steps 1 that have been taken and the results achleved
3. corrective steps that will be taken; and

4 date when full compliance will be achieved.

Followmg our response to each of the three apparent VIolatlons isour response to the NRC’s request to

provide information about actions taken to address apparent programmatle breakdowns revealed by
this issue, i.e.:

1 LMLI’s actlons pertalnlng to oversnght and |mp|ementat|on ‘of the radlatlon safety program

including discussion of the organizational interfaces between LIVII s corporate radiation’ safety

staff and the staff at LMI’s San Juan facility; and

The current status of actions taken and planned by Ll\/ll in: response to the Radlatlon Safety
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Apparent \Iuolatlon A

10 CFR 20.1502(a)(1) requires, in part, that each licensee shall monitor occupatlonal exposure to.
radiation from licensed and unlicensed radiation sources under the control of the licensee and
shall supply and require the use of individual monitoring devices by adults likely to receive, in1
year from sources external to the body, a dose in excess of 10 percent of the limits in paragraph
20.1201 (a)

i

not monitor occupatlonal exposure to radiation from licensed radlat:on sources under the control
of the Ilcensee and did not require the use of individual monitoring devices by an adult likely to
receive, in 1 year from sources external to the body, a dose in excess of 10 percent of the limits in
20. 1201 (a). Specifically, the involved individual received exposure form cyclotron operations that
resulted in annual dose in excess of 10 percent of the limits in 20. 1201 (a) and did not always
wear requtred dosrmetry when performmg work on the cyclotron.

. Response to Apparent Violation A
Reasons for the apparent viblation:

In prewous correspondencel to the U.S. Nuclear Regulatory Commlssmn LMI provnded detalled
‘ lnformatlon related to the above apparent v10|at|on

Th|s correspondence mcluded a summary of an mternal assessment to review d05|metry

records and employee dosimetry management, implemenitation of lmmedlate correctlve

actlons theiresults of a'dose reconstruction of the involved |nd|v1dual the identification of root . - :
‘causes and the identification of correctlve and preventlve actlons to ensure contlnued '

complnance w1th regulatory reqmrements
Two causes were ‘identiﬁed‘ as contributing to th'e apparent violation:

i. Failure of the lnvolved employee (IE) to wear dosmetry as, requrred by 5|te pollcy and
procedure, and
2. Inadequate superv15|on related to: :
- a. Supervisory or management review and analysns of Landauer d051metry reports for
' doses exceeding Lantheus MI Radlopharmaceutlcals lnc (LMl -PR) mvestlgatlon
levels; and : :
b. . Supervisory or management review of dosrmetry reports that dld not lnclude
analyzing employee tasks, identification of dose trends and |rregular|t|es and
establlshe_d trigger levels.

Corrective steps that have been'tak'en and results achieved for Apparent Violation A:
The correctlve actions mcluded '

1. Determmatlon that the d05|metry |rregular|ty was I|m|ted to the IE and not a systemlc 5|te-
' Wlde issue (Exh|blt A(1)), : - »



An all-staff communication for PR employees relnforcmg dosimetry requirements, mdlvrdual
dosimetry responsibilities, and available EHS and RSO resources was conducted (Exhlblt
A(2));

Disciplinary action consisting of a Human Resources warning letter to the IE, stressing the
importance and requirement of wearing company issued dosimetry to be considered
compliant with license requirements and condltlons site procedures, corporate- procedures
and LMI Employee Handbook requirements. A copy of the disciplinary letter and our:

company policies was provided to the NRC in our September 28, 2018 correspondence with'
Special Agent McCullough?; :
Retraining of the IE on site policies regarding d05|metry use and management (see Exhibit
A(3) for the attendance sheet); :

Establishment of a procedure for revnewmg dosimetry reports which includes analyzing
employee tasks, identification of dose trends and irregularities, and established trigger
levels. SOP-50, “Personnel Dosimeters Management, ” was provided to the NRC in the
September 28, 2018 correspondence with Special Agent McCullough?; -

Incorporatlon of a standing agenda item with the LMI-PR Radiation Safety Committee. and
LMI-Billerica Radioisotope Safety- Committee to review dosimetry trends and performance

- (see Exhibit A(4) for two examples of the Blllerlca Radioisotope Safety Committee Agendas

.- The

and associated PowerPoint presentatlon by the LMI-PR RP staff);
A dose reconstruction was performed for the IE for the time period ofJanuary 2016 to July

. 2018, a copy of whlch was prov1ded to the NRCin the June 23,2018 letter to Inspector Cralg :

Gordon®; and. , : :
The IE’s dose records were updated approprlately for the penod to accurately reflect the

" IE’s dose (Exhibit A(5)).

results achieved ensure that radiation doses at LMI- PRare appropriately monitored and

that dose monltorlng results are revnewed ina tlmely manner to ensure that doses recelved at

LMI-

PR continue to be below regulatory Ievels

Corrective steps that‘ will be taken for Apparent Vio_lati:on A:

Subsequent lnvestlgatlon revealed that the IE’s dose records showed similar |rregular|t|es for

the

time perlod of January 2014 to. December 2016. Therefore, an additional dose

reconstruction will be performed for this perlod and the IE’s dose records will be updated

"approprlately to accurately reflect the IE’s dose for-this perlod

LMI

plans to |mplement the use ofa real-tlme dosnmeter (Instadose) in addltlon to the Landauer

. passive dosimeter to monitor dose with mcorporatlon into- the dosnmetry management

procedure.

Date '_When full compliance will be achieved:

lLMI

belleves full compliance has been achleved with the exceptlon that the addltlonal dose

reconstruction, updating of the corresponding dose records ‘and lmplementatlon of real-time

dosimetry described above is expected to'be completed by June 30, 2020."



Apparent Violation B

10 CFR 30.9(a) requires, in part that information provided to the Commission by a licensee shall
be complete and accurate in all material respects. -

Contrary to the above; on February 14,2018, the licensee prowded lnformatlon to the NRC that
wias not complete and accurate in all material respects. Specifically, when questioned by an NRC
inspector about dosimetry use,.an individual employee of the licensee responded that the
individual always wore dosimetry as requ:red Later, in April 2018, the same individual told the
mspector that the individual did not always wear the required dosimetry when maintaining the
cyclotron. During a subsequent NRC investigation, the individual admitted that the individual did
not wedr the required dosimetry for extended periods of time between 2014 and 2017.

Response to Apparent Violation B

Reasons for the apparent violation:

The reason for the apparent violation is deliberate action taken by the IE resulting in failure to
follow company procedures and failure to follow the provisions of the LMI Code of Conduct and _

Ethics; i.e., not wearing requnred dosimetry and not prowdmg complete and accurate

mformatlon to the NRC.

o Correctivesteps that have been taken and results achieved for Apparent Violation B:

Immedlate actions taken by LMI enabled determmatlon ‘that the dosmetry |rregular|ty was
limited to the IE and not a systemic S|te-W|de issue (Exhlblt A(1)). LMlagrees W|th the NRC Offlce
of Investigation ‘conclusion that the IE dellberately did not wear required d05|metry and -
dellberately provided maccurate information to the NRC Inspector about the IE’s dosimetry use.
The IE was terminated, effective August 15, 2018 because of V|olat|ons of company operating
procedures and the company code of conduct and ethics.

An addltlonal step taken asa result of the apparent violation was to prowde Comphance and
Data lntegnty Training for all LMI-PR employees and retraining to the LMI Company Code of

Conduct and EthICS training which is provided annually LMl Prevnously prowded copies of the

training to. the NRC Due to the seriousness of this apparent violation the retraining was

. _conducted by LMI Human Resources with a message from the Senlor VP ofTechmcaI .

) Operations.

‘Corrective steps that will be taken for Apparent Violation B: .

No additional Steps are planned :bey'ond annual training to the Lantheus Medical Imaging Code

of Conduct and; Ethics.



Date when full compliance will be achieved for Apparent Violation B:

LM!I believes that full compliancé was achieved after the immediate actionis were taken when
LMI became aware of this issue.

Apparent Violation C

Condition 12 of NRC License No. 52-25361-02, Amendment O, rei;uires that licensed mbterial
shall be used by, or under the supervision of, a named individual. .
Contrary to the above, from August 15, 2018, throughvSepfember: 24, 2018, the licensee used
licensed material without the specified supervision. Specifically, the supervising individual Iisted
at Condition 12 of the license left the licensee’s employment on August 15, 2018, but the licensee
did not request an amendment to the license to name a new authorized user until September 21,

2018. NRC did not issue the amendment with the new authorized user until September 24, 2018.
Response to Apparent Violafcibn C
) Reasdns for the apparent violation: |

The réééon for the apparent violation is an inadeduate level of management and technical
oversight of the LMI-PR radiation protection program as évidenced'by the failure to recoénize .

. the requirement to submit a request for a‘:license amendment to replace the named Authorized
User (AU) Iisted-bh the license. : . g

. Corrective steps that have been taken and results achieved for Apparent Violatiqri C:

LMI suspended cyclotron production operations upon becoming aware that we were operating
© without an AU named on the cyclotron license and that a license amendment was heeded to
r_e'ctify this apparent violation. An aniendm_e_nt request to'add two AUs to the license was o
prepared and submitted to the NRCon Sebtember 21, 2018~ Jpon approval of the;amendme,ht
" request LMI-PR restarted cyclotron operations on Septen‘_ibér 24, 2018. ' _i
Additional steps taken to address the apparent violation consisted of incremental changesto - -
_ support both improvements in LMI-PR sité operations and the radiation brotec_tion program,
. including: . V : o ' - o
............. S _Restructuring LMI-PR operations, with the LMI-PR now reporting through the LMI-VP of
: : Nuclear Operations to the Chief Operating Office;
2. Identifying the need for new site leadership in Puerto Rico and providing interim onsite
© jeadership in Puerto Rico by the LMI-Billerica Director of Cyclotron Operations;
3. Submitting a license amendment request to the NRC to transfer the LMI-PR RSO role to the
LMI-PR Associate Dirgéctor of Quality (Exhibit Al(1)); - S
4. Implementing new procedures for dosimetry management as provided to the NRC in the
Septémber 28, 2018 letter to Special AgentMcCuIIou'gh3;E :



5. Conducting a third party audit of the radiation protection program in February of 2019 (a
copy of the audit report was provided to the NRC on March 29, 2019 as part of a letter to
Special Agent McCullough®; A

6. Developing an action plan for program improvements identified in the third party audit
(Exhibit Al(4));

7. Contracting with a third party health physics consulting firm in October of 2019 to provide

“on-going radiological support services to the LMI-PR RSO (Exhibit C(1})); and '

8. Initiating weekly teleconferences among the LMI-Biilerica RSO and Senior EH&S Director
with the LMI-PR RSO and the third party health physics consultant to review the status of
LMI-PR radiation protection program improvement activities. :

Corrective steps that will be taken for Apparent Violation C:

Third party health physics consulting support will continue to be retained until such time that
the program improvement activities resulting from the 2019 third party audit are completed.
Additionally, a follow-up audit of the LMI-PR radiation protection program is planned for 2020.

Date when full compliance will be achieved for Apparent Violation C:

Compliance with the requirement to have named AUs on the license was achieved on

. September‘24, 2018 when the NRC approved the amendment request. Efforts continue to

further develop and implement radiation protection program improvements (EXhibit Al(4)).

First NRC Request for Additional Information.

LMI/’s actions pertaining to oversight and implementation of the radiation safety progiam,
including discussion of the organizational interfaces between LMI’s corporate radiation safety
staff and the staff at LM/I’s San Juan facility.

Response to First NRC Request for Additional Information

In March 2019, the Radiation Safety Officer (RSO) listed on both LMI-PR licenses was changed to
Rolando Garcia-Delgado, who reports to the Senior Director of Quality. In addition, a dotted line
reporting structure from the LMI-PR RSO, to the LMI-Billerica Senior Director of EHS and RPO
was implemented (Exhibit Al(1)). o

The LMI-PR Operations Director resigned in April, 2019. The Director of Cyclotron Operations in
Billerica was named Interim Operations Site Lead for LMI-PR, and was on site providing support
and driving vimprovements. He was on site for up to 2-weeks a month from April 2019 until
August 2019. Beginning in August, 2019 until January 15, 2020 the Interim Operations Site Lead
was on site full time. » | ' ’

in Sebtembér 2019, LM filled a newly created position of Vice President of Nuclear Operations,
who assumed the responsibility for the Billerica Cyclotron operations, LMI-PR Radiopharmacy
Operations and the LMI distribution center in Canada.



A new Associate Director for EHS and. Corporate Radiation Safety Officer at LMI-Billerica joined i

the organization in November 2019 and his responsibilities include providing health physics

support to the LMI-PR radiation protection program.

LMI-PR radiation protection staff have a standing agenda item at the LMI-Billerica Radioisotope §

and Safety Committee to review dosimetry results. In addition, members of the Billerica

Radiation Protection Office participate by teleconference i in the LMI-PR quarterly Radiation
""""""""" Safety Committee meetings (Bxhibit A@).

A weekly teleconference between the Senior Director of EHS and RPO, the Associate Director of

EHS and Corporate RSO, the LMI-PR RSO and the third party health physics consultant to discuss

and review issues and progress on the corrective action plan from the 2019 third party audit

(Exhibit C(1)). '

Additionally, as new procedures are developed at LMI-PR, the LMI- PR RSO will request

collaboratlon and review with members of the LMI-Billerica Radiation Protection staff (Exhibit

Al(2)..-

- Second NRC Request for Additional Information A _
The current status of actions taken and planned by LMI in response to the Radiation Safety
Program audlt performed for LMi-by a contracted radiation safety company in February/March
2019. . : :

Response to Second NRC Request for Additional Informatlon
While developing the corrective action plan to properly address the flndlngs described in the
third party audit of LMI-PR, LMI personnel employed a method similar to the guidance provided
in the NRC Information Notice No.: 96—V28 Suggested Guidance Relating to Developime_nt a:nd
Implementation' of Corrective Action. This lnformatio:nal Notice was reviewed upon-suggestion
of the NRC in the Lantheus Choice Letter and Inspection Reports date 'Jandary 27, 2020.
While the Information Notice referenced above is for NRC'\‘/ioIations‘ LMI adopted a similar
approach for the findings from the third party audit. This approach included: V

. -Interwews with individuals who either directly or indirectly were mvolved with the
findings . ,

. ‘Reviewing and revising procedures and records that related to the flndmgs

. Informing Management of the findings, corrective action pIan and updates onthe

» progress of program enhancements.
. ‘|dentification of potential similar weaknesses in other program areas and including
. them into the corrective action plan .
....... o e . LMI-PR staff have been retramed on Site and CompanyW|de procedures and policies
' C We have included the corrective action plan and status (Exh|b|t Al(4)).
" LMI has contracted the third party consultants that performed the program audit to review aII
associated documents and tramlngs listed as part of the corrective action plan (EXthlt C1).
‘ Addltlonally, LMI-PR contracted with a radiopharmacist in Puerto Rico to perform an operations
- o assessment in June 2019. The ‘r"ndlngs in this audit supported the posmve organlzatlonal change.
' which integrated the EHS and radiation safety programs under the Quality Organization (Exhibit
- Al(3)).



Previous correépondence from LMI to the NRC:

1. Letter dated June 13, 2018 from Eduardo Diaz, Radiation Safety Officer and Senior Operations
Manager, LMl to Crang Z. Gordon, Senior Health Physicist, U.S. Nuclear Regulatory Commission.

2. Letter dated September 21, 2018 frorn James Hayes, Senior EH&S and RPO, LMl to Elizabeth----~- -~~~
Ullrich, Senior Health Physicist, U.S. Nuclear Regulatory Commission.

3. Letter dated September 28, 2018 from Carol Walker, Senior Vice President, Quallty and EH&S to

" Henry-McCullough, Special Agent, U.S. Nuclear Regulatory. Commission. :

4. Letter dated January 24, 2019 from Carol Walker, Senior Vice President, Quality and EH&S to

- Henry McCullough, Special Agent, U.S. Nuclear Regulatory Commission.

5. Letter dated March 29, 2019 from John Bolla, ChlefOperatlons Officer, LMI and Carol Walker
Senior VP of Quality LMI to Henry McCuilough, Special Agent, uU.s. Nuclear Regulatory
Commission.

6. Records provided on April, 3, 2019 from Carol Walker, Senior Vice President of Quallty to Henry
McCullough SpeC|al Agent, U.S Nuclear Regulatory Commission.

Exhibits:
A(1) lnternal Investrgatlons by LMI-PR (HR-MI-2018- 04) (HR -Ml- 2018 05)
A(2) Safety Bulletin on Dosimetry Use
A(3) Training attendance sheet from March, 2018 retralmng IE on d051metry requrrements
A(4) Examples of RISC agendas and LMI-PR presentat|ons
A(5) Letter to Landauer updating IE’s dose:
C(1) Proposal from RSCS for LMI-PR Health Physicist Support
Al(l)'Amen‘dment request and acceptance of new RSO,
Al(2) Example of collaboration with LMI-Billerica RP staff
Al(3) Operations Audit Conducted July, 2019 '
Al(4) Correct Action Plan from 3rd Party Audit 2019

Respectfully Yours,

W. Scott Clauneh, Vice President, Nuclear Operations

Enclosure.



Footnote 1: Previous Correspondence from LMl to NRC — June
13, 2018 Letter to Craig Gordon from Eduardo Diaz



Lantheus

331 Treble Cove Road 800.352.2638

June 13,2018

U.S. Nuclear Regulatory Commission

Attn.:  Craig Z. Gordon
Senior Health Physicist- - - - e e e
Region 1

2100 Renaissance Blvd., Suite 100

King of Prussia, PA 19406

Re:  Lantheus Medical Imaging, Inc. Response to NRC Observation

Dear Mr. Gordon:

As requested by the Nuclear Regulatory Commission (NRC), Lantheus MI Radiopharmaceuticals, Inc.
Puerto Rico (Lantheus PR) is providing this response regarding questions identified during recent NRC
Site visits regarding an employee’s dosimeter readings. On 14 February 2018, the NRC performed an
unannounced regulatory inspection of the Lantheus PR Facility. The NRC was following up on licensee
sites impacted by Hurricanes Irma and Maria. As part of the NRC inspection, a review of 2017 dosimetry
results was performed. NRC observed that for one, individual employee (IE), dosimetry results from
Landauer, Inc. were reported as minimuni “M” for whole body and extremity doses for months August -
December 2017. The NRC requested additional information from Lantheus PR including an interview
with IE and an internal assessment of the results. The NRC returned to Lantheus PR on 7 March 2018 and
10 April 2018 to follow-up on their injtial observations and interview the IE.

On 10 May 2018, a call between NRC and Lantheus took place for an update on the NRC inspection, and
specifically, the Lantheus PR internal assessment of the IE dosimetry. Lantheus PR subsequently agreed
to provide the NRC with a wriften summary of the dosimetry assessment and identifications of corrective
measures. ' )

Relevant Facts:

1. IE performs target re-builds (the number per month varies based on site reqﬁirements) and performs
PET isotope equipment repairs and linearity tests. :

2. The catastrophic impact of Hurricanes Irma (September 6, 2017) and Maria (September 20, 2017) left
millions in Puerto Rico without power for several months. They also affected business operations at
Lantheus PR for muitiple weeks (approximately 24 days operating on backup power).

3. As a result of the hurricanes all of Puerto Rico, including Lantheus PR, experienced significant delays
in mail and postal services impacting timing and response to send dosimeters to Landauer and receive
dosimetry results. -

4. Laotheus PR has established annual dose limits for all employees well-below regulatory limits. All
dosimetry results are tracked to ensure individual whole body and extremity dose-remains below both

MediCal Bma@ing” Narth Billerica, MA 01862 v lartheus com



Lantheus PR and regulatory limits. Lantheus PR’s Environmental Health and Safety (EHS) Specialist
has worked to update dosimetry reports with a focus on identifying high exposures. The EHS
Specialist monitors and updates dose records on a monthly basis.

5. On 12 March 2018, Lantheus PR’s Management and Radiation Safety Officer (RSO) met and
discussed the NRC observation with the IE. The IE indicated his use of dosimetry for the period in
question (August - December 2017) was occasional when entering restricted areas.

6. On 10 April 2018, the NRC returned to Lantheus PR to interview the IE. The IE indicated he had not
worn dosimeters consistently.

Lantheus Internal Assessment:

Following the February 201 8, NRC inspection Lantheus PR performed an internal assessment to review
dosimetry records and employee dosimetry management, implement any jmmediate actions to correct
discrepancies, perform a dose teconstruction of the IE, identify root cause(s) associated with the
observation, and identify corrective and preventative actions to ensure continued compliance with
regulatory requircments.

immediate Actions:
Lantheus PR completed the following immediate actions to address the extent of dosimetry records
reporting irregularities:

1. Lantheus PR and its Radiation Safety Officer (RSO), with the support and direction from corporate
Lantheus EHS located in Billerica, Massachusetts, reviewed all dosimetry data for Puerto Rico staff
to evaluate dosimetry irregularities in reporting and dose trends. Result: According to 2017
dosimetry records, a total of 29 Lanthcus PR staff wore and submitted monthly dosimeters; 14 of
those staff members also wore extremity dosimeters. Based on a comprehensive review of all
Landauer dosimetry reports from J anuary through December 2017, there were no individual
dosimetry reporting or management irregularities, exctuding for the IE.

[

. Lantheus PR Management and the RSO performed an internal inspection of all dosimetry use
including an assessment of employee training records and related documentation of dosimeter
readings. Result: Confirmation that Lantheus PR staff were wearing dosimeters in required areas.

3. Lantheus PR EHS met with the IE to review dosimetry management practices and compliance with
Lantheus dosimetry management requirements. Result: The IE was formally retrained on Site
policies regarding dosimetry use and management.

R

On 12 March 2018, Lantheus PR EHS and the RSO met to evaluate their internal T.andauer report
review process. The process was limited to updating dosimeti—y reports and identification of high
exposure results that could exceed either Lantheus® internal limits or regulatory limits. Result:
Lantheus PR RSO and PR EHS modified the Landaner dosimery report process to include analyiing
employee task, identification of dose trends and irregularities (including minimum “M” results) in
addition to identification of high doses. A corrective action to document this process was identified

" as part of this assessment (summarized below) that includes establishing threshold reporting levels to
help detection of atypical results (above or below historical levels, based on the employee position
and or tasks).

5. Organizational structure changes were implemented to provide additional oversight and supervision.
Result- A change in the Lantheus PR reporting structure resulting in the IE directly reporting to the
RSO, instéad of the Operations Director.



6. Since implementation of the immediate action plan in March 2018, Lantheus conducted an initial
assessment review of immediate actions completed in response fo the IE dosimetry observation
Result: Lantheus PR has confirmed that the dosimetry reporting irregularity was limited to the IE and
not a systemic site-wide issue.

Dose Reconstruction
Lantheus performed Dose Reconstruction for the IE to estimate the radiation dose potentially received by the IE
as a result of his work activities at Lantheus PR. The results are used to estimate anticipated received dose for the

The IE has two main duties when it comes to his work with radioactive materials: (1) the IE performs target rc-
builds (the number per month varies based on site requirements) and (2) the IE performs PET isotope equipment
repairs and linearity tests. Note: Dose Reconstruction Limitation: A limiling factor in this reconstruction scenario
is that the work performed by the IE is neither static, nor repetitive from day to day, week to week or month to
month.

The information utilized in developing the Dose Reconstruction includes:
o Landauer reports for the months of Jan-J uly 2017 and Jan-April 2018;
o Number of target rebuilds performed by the IE for each month; and
s Approximation of dose received through PET operations support (including isotope equipment repairs
and linearity tests).

In March 2018, as part of the Dose Reconstruction, Lantheus performed a target rebuild process assessment to
calculate estimated whole body and extremity dose based on the IE’s documented actual work practices. The IE
woiked with Lantheus to recreate the target rebuild scenario. Each step involved was timed and exposure rate
documented. The rebuild process assessment including photographs of each step is provided as Appendix 1.
Based on the assessment.calculations each rebuild resulted in a whole bady dose of 6.6 mrem and extremity dose
of 54.8 mren. '

In April 2018, the IE was issyed additional dosimetry to approximate the ratio of dosﬁe from target rebuilds to PET
work. Based on the dosimetry results for the IE, the whole body ratio is 85% dose from PET, 15% dose from
target rebuilds. For the IE’s extremity doses, the ratio is 56% dose from PET to the right extremity and 51% of
dose from PET to the left extremity. The remainder of extremity dose is based on the target rebuild.

Using the PET to target rebuild ratio and the number of target rebuilds performed each month, we were
able to calculate the expected dose for Angust — December 2017. The following table provides both the
IE #ctual Landauer results for January — July 2017 and the calculated results for August — December
2017. '



; Dose Reconstruction
L Whole Body Dose Right Extremity Left Extremity
! Month (mrem) (mrem) (mrena)
(7T Tanuary-17 ) 47 600 620
©© 7 TFebruary-17 21 1,680 1,860 |
P Marehd7 g~ 530 540
TApri-t7 R T T R T )
e TMayln T T TR 260 - L 2700 ... ...
T T June 17 27 260 180
T T T hly-17 327 2,640 1,940
T 77 August-17 470 2,320 3,078
T September-17 7 , 94 564 616
" ""October-17 ' 141 346 923
November-17 282 1,692 1,847
" December-17 470 2,820 3,078
Cumuiative Total
Dose for 1E (2017) 2,244 14,832 15,130

Conclusion of Dose Reconstruction: the dose identified in the above table should be assigned to the IE for
the months August through December 2017. Based on the cumulated dose for 2017, the IE whole body
dose (2,244 mrem) and extremity dose (14,832 mrem and 15,130 mrem) are below both the regulatory
Jimits of 5,000 mrem and 50,000 mrem, respectively.

Lantheus Root Cause Analysis and Corrective/Preventative Actions:
As part of the assessment, Lantheus PR RSO and Lanthens Management interviewed staff to help idemntify
the source of the dosimetry record irregularity, including dosimetry management processes and the”

potential impact of environmental / human factors. Lantheus PR staff were questioned by the RSO based

on their work function and role in supporting dosimetry management and included, specifically: the IE,
EHS Specialist, Lantheus PR Management and other Lantheus PR staff required to wear dosimetry.
Based on information identified during the assessment, the following causes were considered:

Dosimetry Mnnageinent and Irregular Dose Repdrﬁng

Probable Causes  Error : " Details

Hypothesis 1: . | External =  The catastrophic impact of Hurricanes Irma and Maria
Phenomenon/ disrupted employee family life and work routine.
Accept ‘ P
[ Reject .| Environnemental: Contributing factors include: weeks with no power; no
Non-routine -communication; limited food and fresh water; and

B Inconclusive condition/situation impact to business continuity.

s Inconclusive: insufficient information to determine this
was a root cause of the dosimeter readings, though it
may have played a role in the IE’s actions.

Hypothesis 2: Personnel Error: s IE did not wear dosimetry, as required by site policy
Accept Violation of and procedure.




Dosimetry Management and Trregular Dose Reporting

Probable Causes

Error

Details

[} Reject
] Inconclusive

requirement or
procedure

"

Accept: IE indicated that, from time to time, he left
dosimetry on desk and forgot to retrieve it before
entering the restricted arca.

Hypothesis 3: Personnel Error: = Facility and personal stress due to severe weather

[ Accept Inattention to Detail conditions, loss of life, and financial hardship to family,

FReject ~ - | - _ impacted the IE’s r_opt?rp _opgrgti_oys 1ie§u_1ti_ng m

. dosimetry use irregularities.

Inconclusive )

s Inconclusive: insufficient information to determine this
was a root cause of the dosimeter readings, though it
may have played a role in the IE’s actions.

Hypothesis 4: Management Error: v Review and analysis of Landauer reports regarding

B Accept Inadequate identification of high exposure results that could exceed

[ Reject Supervision cither Lantheus’ dose limits or regulatory limits.

] Inconclusive s Accept: Dose record review process did not include
additional management of analyzing employee task,
identification of dose trends and irregularities
(including minimum “M” results). Dose record review
process did not include established threshold levels to
help detection of atypical results (above or below
historical levels based on the cﬁ:ploycc position and or
tasks).

Hypothesis 5: Personnel Error: s Intentional disregard for dosimetry site policy to avoid

[} Accept Other potential consequenées for increased dose exposure.

Reject = Reject: No prior communication from Lantheus ER

1 Inconclusive Management regarding IE dose issues or concerns;
Dose reconstruction demonstrates whole body and
extremity dose below Lantheus limits and regulatory
limits.

Hypothesis 6: External = Asa result of the hurricanes all of Puerto Rico,

[ Accept Phenomenon/ including Lantheus PR, experienced significant delays

[ Reject Eth'_OI_lmemal in mail and postal services impacting timing and

Inconclusive Condlltxons: Wca.ther response to send dosimeters to Landauer and receive

& Mail Interruptions timely dosimetry results.

Iiconclusive: Insufficient information to assess whether
mail impacted this group or the 1E’s dosimeter readings
or reports; there was ‘no indication that other groups or
individuals experienced dosimetry issues.




Corrective and Preventative Actions (CAPAs)

. Error

CAPA

Timing

External Phenomenon/
Environmental: Non-
routine condition/situation

Provide a site-wide email communication
reinforcing dosimetry requirements, individual
dosimetry responsibilities, and available EHS
and RSO resources.

30 June 2018

™~

Personnel Error: Violation
of requirement or
procedure

Disciplinary action (Human Resources warning
letter) was taken with IE, stressing the
importance of wearing of dosimetry and being
compliant with Site procedures, handbook and
license requirements.

_.COMPLETE |

Personnel Error:
Inattention to Detail

o Retrain IE on Site policies regarding
dosimetry use and management.

o Implement the use of a real time dosimeter
(Instadose) in addition to Landauer dosimetry
to monitor dosc; incorporate in Dosimetry
Management Procedure.

COMPLETE

31 July 2018

Management Error:
Inadequate Supervision

o Establish procedure for reviewing dosimetry
reports to include analyzing employee task,
identification of dose trends and irregularities,
and established trigger levels. V

o Hire additional nuclear pharmacist to support
RSO and ensure timely review and A
assessment of dosimeters.

o Incorporate standing agenda item with
Lantheus PR Radiation Safety Committee
(RISC) and monthly Lantheus Billerica RISC
to present dosimetry trends and performance

15 July 2018

15 July 2018

15 July 2018

|

Conclusion:
Lantheus and Lantheus PR have imp

by staff continues to be below Lantheus’ and regulalory levels.

lemented corrective actions to ensure radiation exposure experienced

Lantheus and Lantheus PR have also

implemented documentary processes by which to continue to monitor these levels, in addition to making

struclural reporting changes. Lantheus wi

the safety of its staff and regulatory compliance.

11 continue to make additional changes, as necessary, to ensure



Please contact me by telephone at 787-765-5598 (extension 2503) or email at

Eduardo.Diaz@Lantheus.com if you have questions or require additional information regarding this
report.

Sincerely,

Eduardo Diaz, BCNP
Radiation Safety Officer, Senior Operations Manager

Attachment 1; Cyclotron Target Rebuild Task Analysis

Ce: Noel Rodriguez, Lantheus Director Puerto Rico Operations
Angel Pagan, Lantheus EHS
James Hayes, Lantheus Senior Director EHS & RPO
Julie Hanlon, Lantheus Billerica RSO



Attachment A - Cyclotron Target Rebuild Task Analysis

DDE SDE
Task Steps Dose rate Time DeepDose  Shallow 1=, (Dy/D;)
(mR/hr) (i ) i
1. Open Cyclotron shield and removing target
a. Dose rate at front Target area {Pic. 1)175 mR/hr
b. Removing target and taking to shielded work station area (Pic.
2). Target high 2 % inches. Time -0.53 minutes 175.00 053 155 518
¢. Gloves survey after drop target at shielded work station area
0 mR/hr
Sub-TOTAL 0.53 1546 6.183
DDE SDE
Dose rate Time Deep Dose  Shallow
2. Disarm Target at shielded work area (mR/hr) ival ity $
a. Dose rate over shielded work area and above 18 inches away (Pic.1)
from bench top (Pic. 3) was 150 mR/hr
b. Dose rate behind work area glass shield (chest exposure rate)
150 mR/hr
¢.  Removing O-ring and window and bringing window to shield
receptacle using a 10 inches tweezers {Pic. 4). Windows dose rate
200 mR/hr, Time —1.52 minutes 200.00 152 3.80 2027
d. Put new window, assembly tubes and target into beaker, in
beaker. Time —0.40 minutes 150.00 0.40 1.00 4.00
e. Using a 10 inches tong, take to QC Room hood. Time ~0.20
minutes 150,00 0.30 0.004 0.03
Sub-TOTAL 222 4.804 24297
DDE SDE
Dose rate Time Deep Dose Shallow
3. Ultrasonic bath (mR/hr) ) q
a. Adding chloroform and put it inside the ultrasonic bath
cleaner {Pic. 5). Time —=0.70 minutes. 150.00 0.70 0.018 175
b. Wait for 20 minutes. Note: 20 minutes does not count for
exposure, since there Is not contact with hot items ~a
c. Adding Acetone and put it inside the ultrasonic bath. Time —
0.27 minutes 150.00 0.270 0.007 0.675
d. Wait for 20 minutes.
e. Disposing Acetone Time —0.33 minutes 150.00 0.330 0.008 0.825
. Adding Methanol and put it inside the ultrasonic bath. Time -
0. 27 minutas 150.00 0.270 0.007 0.675
g Wait for 20 minutes.
h. Disposing Acetone Time —0.47 rinutes 150.00 0.470 0.012 1.175
i.  Adding Distillated Water and rinse twice. Time = 1.11
minutes 150.00 1110 0.028 2.775
j.  Disposing Distillated Water Time - 0.25 minutes 150.00 0.250 0.006 0.625
k. Take beaker with target, using tong, to lab bench to rebuild
target rebuild Time —0.20 minutes 150.00 0.200 0.003 0.020

Sub-TOTAL 3.60 0.088 8.520




Dose rate
4. Target Rebuild B {mR/hr)
a, Turnon compressed alr gas (no exposurci Time~0.17 -
minules
b. Beaker with target dose rate *4 inches {rom beaker 175
mR/hr .
c.  Drylarget, tubes and window with compressed air. Time -
1.30 minutes ' 175.00
d. Pul new window, assembly tubes and targetinto beaker, in
beaker and using tong, take to shielded work area. Time -0.33
minutes . 175.00
e. Installing O-ring, tubes and window to assemble the target.
Time ~ 1.78 minutes 175.00
Sub-TOTAL
Dose rate
5. Assemble taiget to Cyclotron. Time —2.0 minutes {mR/hr}
a. Dose rate at front Target area 175 mR/hr 175.00
- Sub-TOTAL

Cyclotron Target Rebuild Taskc  TOTAL

DDE SDE
Time Deep Dose  Shaflow
(M y
1.30 0.038 3.792
0.33 0.01¢ 0963
178 0.052 5.192
3.41 0.059 9.946
DDE SDE
Time DeepDose  Shallow
IMinutes) (!
2.00 0.058 5.833
200 0.058 5.833
SDE
DDE Shallow
Deep Dose Dose
Time Equivalent  Extremily
(Rhh:mm:ss) {mR) {mi)
00:11:45 6.6 54.8

(PR 5)




Footnote 2: Previous Correspondence from LMI to NRC —
September 21, 2018 Letter from James Hayes to Elizabeth

Ullrich
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Lantheus
331 Treble Cove Road 800.362.2668

Medlcal imag“ng@ North Billerica, MA 01862 www.lantheus.com

Special Agent

US Nuclear Regulatory Commission
Licensing Assistance Team

475 Allendale Road

King of Prussia, PA 19406

Re: NRC License No. 52-25361-02
Request for Authorized User

Dear Ms. Ulrich:

Thanks you for speaking with me earlier today. Asa result of my conversation with Mr. Gordon and the
identification of concerns regarding the Operations License No. 52-25361-02 Lantheus MI
Pharmaceuticals, Inc. (LMI-PR) halted production operations on Thursday (20 September 2018)
immediately following our conversation. '

LMI-PR has implemented the following as prompt corrective actions and requests an expedited review by
the NRC in order for us to continue to safely produce, and serve patients as the only provider of,

. Fludeoxyglucose (F-18) in Puerto Rico. - Approval: We are requesting approval to continue to produce F-
18 while the amendment is finalized.

- LMI-PR requests the following individuals be added to the License as Authorized Users.
1. Jose Ramos — Mr. Ramos has over 10-years of relevant experience demonstrating adequate
training at an accelerator facility.
2. Bryan Fernandez Diaz — Mr. Diaz has over 3-years of relevant experience demonstrating
adequate training at an accelerator facility.

In addition to their accelerator work history both individuals have received additional training specific to
the radiation safety while performing accelerator activities: '

e MI-PPS-3024, Operations, Cleaning and Maintence of the Cyclotron - Basic cyclotron and hot

cell operations

e Operating and emergency procedures for the cyclotron and hot cells

e Activated targets and components; precautions and handling techniques

e Area monitors '

e Ventilation systems, filters and effluent monitoring systems

Please remove Cesar Blanco from our license as he is no longer with the Company.



Footnote 3 : Previous: Correspondence from LMI to NRC— -
September 28 2018 Letter from Carol Walker to Special Agent

McCullough



o 2 331 Treble ¢ Road 800.362.2668
M@dl@aﬂ lmagm@” Norﬂ:eBilﬁeri?:,eMlo\amssz www.lantheus.com

BY OVERNIGHT COURIER

Henry McCullough

Special Agent

US Nuclear Regulatory Commission

Office of Investigations, Region 1 Field Office
2100 Renaissance Blvd., Suite 100

King of Prussia, PA 19406-2713

Re: Request for Records/Documents
Dear Special Agent McCullough:

In response to your 15 August 2018 request to provide records/documents in support of the NRC -
investigation of the circumstances surrounding Mr. Cesar Blanco’s failure to wear dosimetry, we have
prepared thisletter and attached relevant and responsive records/documents for-your requests.

On 14 February 2018, the US Nuclear Regulatory Commission (NRC) performed a regulatory inspection
of the Lantheus MI Radiopharmaceuticals, Inc. (LMI-PR) San Jvan, Puerto Rico facility. LMI-PR is a

_ Puerto Rico corporation and wholly-owned subsidiary of Lantheus Medical Imaging, Inc., a Delaware
corporation (Lantheus). The NRC returned to LMI-PR for additional discussions in March and April
2018. In June 2018, Lantheus spoke with the NRC to address questions identified during the NRC’s
LMI-PR site visits regarding Cesar Blanco’s dosimeter readings.

In connection with the issues that the NRC identified, Lantheus has implemented several
management/organizational changes and corrective actions including:

- 1. LMI-PR Reporting: To align compliance management processes, Lantheus restructured reporting
lines so now LMI-PR Operations reports to Billerica Manufacturing and Operations.

2. Program Management Changes: Lantheus added monthly reporting by the LMI-PR Radiation Safety
Program to the Lantheus Radiation Safety Committee and implemented the use of real time dosimeter
for cyclotron repairs in addition to the Landauer dosimetry.

3. Procedural Changes: LMI-PR implemented a new procedure for dosimetry review and action levels.
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exam for both LMI-PR employee initial and refresher training.
5. Employee Termination: Mr. Cesar Blanco was terminated by LMI-PR as of August 15,2018 (see_
item 1 below).




Response to NRC Request for Documents/Records: ‘ 3

1. Cesar BLANCO's Training Records, including refresher training, from 1/1/2016 to 5/31 / 2018

Response: Attached as Item 1 are the training records for Mr. Blanco for the time period requested.

a. Any derogatory records (counseling/ reprimand, etc.) pertaining to Cesar BLANCO’s
performance of duties.

Response: Attached as Item 1(a) is the warning letter issued to Mr. Blanco on 11 April 2018.
On August 8, 2018, a decision was made by Lantheus and LMI-PR to terminate Mr. Blanco’s
employment with LMI-PR because of violations of company operating procedures and the
company’s code of conduct and ethics. This decision was communicated to Mr. Blanco at
10:00am on August 15, 2018 by Noel Rodriguez (LMI-PR, Director of Operations), in person,
and Pia Olson (Lantheus, Director of Human Resources), by telephone. The effective date of
Mr. Blanco’s termination of employment was August 15, 2018. After communication of the
termination by Mr. Rodriguez and Ms. Olson, Mr. Blanco was escorted off of the LMI-PR
premises. C

2. Cesar BLANCOQ’s Daily Time and Attendance Records, 1/1/2017 to 5/31/ 2018

Response: Mr. Blanco was d salaried employee of LMI-PR and, as such, he was not required to keep
track of his actual working hours on a daily basis. To respond to your request, however, we have
provided a calendar reflecting the dates on which Mr. Blanco used his security badge at the
facility, based on his security badge access records from and after August 2017, which is as far
back as our records go.

Cesar BLANCO’s Dosimetry Records, 1/1/2016to 5/31/2018

Response: Attached as Item 3 are the LMI-PR Annual summary excel spreadsheet and the official -
Landduer Dosimetry reports for Mr. Blanco. :

In March 2018, LMI-PR evaluated its internal Landauer report review process. The process was

limited to updating dosimetry reports and identification of high exposure results that could exceed
cither Lantheus’ internal limits or regulatory limits. The process did not look for dosimetry results
which would be low due to the employee’s job role. As a corrective action, LMI-PR implemented a
Personnel Dosimeters Management Procedure SOP-50 that includes analyzing employee tasks and
identifying dose trends and irregularities (including mintmum “M” results) in addition to identifying
high doses. .

Lantheus completed an internal investigation of Mr. Blanco’s dosimetry using the same dose
reconstruction methodology described in the June 2018 Report (Appendix A) for the time period
requested (January 2016 - May 2018). The result of the dose reconstruction demonstrates that
Mr. Blanco’s dose using this conservative approach was below the regulatory limits of 5,000 mrem
for whole body dose and 50,000 mrem for extremity dose. The dose reconstruction spreadsheets
are also provided with Item 3

Lantheus Puerto Rico (PR) Facility’s Procedure/Policy requiring the use of dosimetry

Response: Attached as Item 4 gre the LMI-PR Personnel Dosimeters Management Procedure SOP-
50 and the Handbook of Radiation Protection, which require the use of dosimetry. The Handbook

_ was revised in 2018. The prior Handbook version also included the requirement for employees to

wear dosimeters.



10.

11.

12,

13.

14.

Lantheus Corporate Procedures/Policy for establishing and monitoring dosimetry

Response: Attached as Item 5 is the procedure for Calculating and Assigning External Dose (MI-
PRS-3004, revised March 2016). Personnel Dosimeters Management Procedure SOP-50, provided
with Item 4, also supports establishing and monitoring dosimetry

6. Lantheus Procedure for the Cyclotron Target Rebuild
Response: Attached as Item 6 is the Work Instruction (WI-9), Cyclotron Target Rebuilding -

Tantalum and Niobium Work Instruction. : L S

Lantheus PR Facility Procedure/Policy for frequency of the Cyclotron Target Rebuild

Response: The requested documentation is included with the Work Instruction (WI-9) Section 6,
provided in Item 6.

Lantheus PR Facility’s Records of Cyclotron Target Rebuilds and personnel involved, 1/1/17 to
5/31/18

Response: Attached as Item 8 is a summary table of target rebuilds for the time period requested.
The Summary Table is based on available records including the attached Service Log Book and

Target Rebuild Log.
Lantheus PR Facility’s Production Records, 1/1/17 to 5/31/18

Response: Attached as Item 9-is the summary of LMI-PR Facility Production Records for the time
period requested.

Lantheus PR Procedures/Policy for equipment repairs to Cyclotron Components

Response: Attached as Item 10 is the Operation and Maintenance of the Cyclotron SOP (MI-PPS-
3024). This SOP describes cyclotron operation and references maintenance manuals for the
cyclotron. The Siemens Maintenance Instructions referenced in the SOP have also been included in
Item 10. '

Lantheus PR Procedures/Policy for Cyclotron Preparation prior to F-18 Production Runs

Responsé: The requested documentation is included with the SOP (MI-PPS-3024) provided in Item
10.

Records related to Cyclotron equipment repairs, 6 /1/17 to 5/31/18

Response: Attached as Item 12 is the Maintenance and Repair Log Book Summary based on the
information provided in the attached Service Log Book. :

Records related to Quality Control/Linearity Tests, 6/1 /17t05/31/18

Response: Attached as Item 13 are the Production Records identifying the personnel conducting
the Quality Control/Linearity Tests.

Identity of personnel who conducted Quality Control/Linearity Tests, to include the dates which
they conducted the tests, as well as their dosimetry records, from 1/1/17 to 5 /31/18

Response: In addition to the records provided in Item 13 including personnel who conducted
Quality Control/Linearity tests, attached as Item 14 are Annual Dosimetry Summaries for the
three individuals identified and the Landauer reports.



Additional Actions Planned by Lantheus

In addition to the corrective actions identified as part of the internal assessment to ensure the safety of our
staff and regulatory compliance, Lantheus is also implementing the following:

o LMI-PR will submit a request to the NRC to transfer the RSO role to an approved authorized

nuclear pharmacist reporting directly to the Lantheus Quality and EH&S organization.
- o A comprehensive third party audit of the LMI-PR facility will focus on the Radiation Protection

Program.

o LMI-PR will provide additional Compliance and Data Integrity Training for all LMI-PR
employees. :

o LMI-PR will notify Landauer regarding the prehrnmary dose reconstruction and modify the
official reports to accurately reflect Mr. Blanco’s dose.

Please let me know if you have any questions in connection with any of the foregoing.
Respectively yours,

(L0 DS

Carol Walker
Senior Vice President, Quality and EH&S



‘Footnote 4 : Previous Correspondence from LMI to NRC —
January 24, 2019 Letter from Carol Walker to Special Agent

McCullough



\ % Lantheus

Ly . . 331 Treble Cova Road 800.362.2668
¥ 1>
&Q’j M@Kﬂﬂ@?&ﬂ Hmagun@ North Billerica, MA 01862 wwwy lantheus.com

Henry McCullough

Special Agent

US Nuclear Regulatory Commission

Office of Investigations, Region 1 Field Office
2100 Renaissance Blvd., Suite 100

King of Prussia, PA 19406-2713

Re: Request for Additional Records and Documentation
Dear Special Agent McCullough:

In response to your recent requests to provide additional records/documents, Lantheus Medical Imaging,
Inc. (Lantheus Billerica), on behalf of its wholly-owned subsidiary Lantheus MI Radiopharmaceuticals,
Inc. (Lantheus Puerto Rico) (Lantheus Billerica and Lantheus Puerto are referred to, collectively, as
Lantheus), has prepared this letter and attached relevant records/documents. :

Response to NRC Additional Request for Documentation:

1. “Provide the records related to the cyclotron rebuilds for 2016...same as what was provided in
Item 8 of your response to my original request.” ' -
Response:

Attached as Item 1 are the Cyclotron Target Rebuild Log Summary for the requested time period. .

2. “Provide records related to Item 12 for the time period of the entire year 0f 2016 and up to
6/1/2017, as my original request was for 6/1/17 to 5/31/18."
Response:

Attached as Item 2 are the Maintenance Log Book Summary based on Service Log entries from
January 1, 2016 to June 1, 2017, as well as Siemens Service Log documentation for the same time
period.

3. “Annual dosimetry records, broken down by montbh, for BLANCO for the years 2014 & 2015”

Response:

- Attached asItem 3 are the 2014 & 2015 Lantheus Puerto Rico Annual Dosimetry Summary and
Landauer Dosimetry reports for Mr. Blanco.



4. “Provide target rebuild records, along with dosimetry records for the personnel doing those
target rebuilds, for the time period of July 1, 2018 to December 31, 2018.”

Response:

During the period of July 1,2018 to December 31, 2018, the following employees performed the
target rebuilds:

» Cesar Blanco (main person performing the task during July 2018 until August 15,2018).
-------------- > José Ramos (main person performing the task during August 16, 2018 to December 31,
2018).
» Bryan Ferndndez (as assistant in the task to José Ramos in certain instances during August
16, 2018 to December 31, 2018).

Attached as Item 4 is the Target Rebuild Logs for rebuilt targets performed during the dates of July
1, 2018 to December 31, 2018.

Also attached in Item 4 are the Dosimetry Summary Tables and Landauer Dosimetry Reports for
Cesar Blanco, Jose Ramos and Bryan Hernandez. The records for José Ramos and Bryan Fernandez
cover the complete requested period and records for Cesar Blanco covers the period until his
termination (August 15, 2018).

5. NRC also requested Lantheus provide the identities and contact information for the following
Lantheus employees:

Response:

Please note that Lantheus Billerica (which manufactures and finishes bulk radiopharmaceuticals
that are sold to radiopharmacies and nuclear medicine departments worldwide) and Lantheus
Puerto Rico (which operates a single radiopharmacy that prepares patient-ready unit doses of
radiopharmaceuticals that are sold to hospitals and medical practices in Puerto Rico and the
Caribbean) have distinct operations and separate licenses and operating procedures.

A. “RSO for Lantheus at the corporate level during the time period of January 2016 through
2018." '

Response:

Consistent with regulatory requirements and industry practice, Lantheus RSO responsibilities
are specific to its individual site licenses. Attached in Item 5(A) are the RSO responsibilities as
described in the Lantheus Billerica Broad Scope License, Issued by the Massachusetts
Department of Public Health (MaDPH) Radiation Control Program.

The Lantheus Billerica RSO from 2016 to July 2017 was the former Director of EHS, Roy
Greaves. Mr. Greaves retired in July 2017. From July 2017 to present the Lan theus Billerica
RSO is Julie Hanlon.

Contact information for Ms. Hanlon: Julie.Hanlon@Lantheus.comy;
Telephone number: (978) 671-8316.

B. “RSO for Lantheus Puerto Rico (PR) facility during the time period of January 2016 through
2018

Response:

The Lantheus Puerto Rico RSO from January 2016 through 2018 was Eduardo Diaz. Lantheus
Puerto Rico has submitted a request to the NRC to change the RSO to Rolando Garcia,
Associate Director of Quality.



6.

Contact information for Mr. Diaz: Eduardo.Diaz-Montes@lantheus.com
Telephone number: (787)-765-5598 ext. 2503 '

C. “Mr. Blanco’s immediate supervisor during the time period of January 2016 through 2018."

Response:

Until March 2018, Mr. Blanco reported to the Lantheus Puerto Rico Director of Operations,
Noel Rodriguez. As noted In the June 2018 response from LMI-PR to NRC Inspector, Craig

Gordon, “Organizational structure changes were implemented to provide additional oversight

and supervision. A change in the Lantheus Puerto Rico reporting structure resulted in Mr.
Blanco directly reporting to the RSO (Eduardo Diaz) instead of the Operations Director. "

Mr. Blanco reported to the Lantheus Puerto Rico RSO, Eduardo Diaz, from April 2018 until Mr.
Blanco’s termination in August 2018.

Contact information for Mr. Rodriguez: Noel.RodriguezQuiles@lantheus.conm
Telephone number: (787) 765-5598 ext. 2507

D. “The training administrator/manager for Lantheus at the corporate level during the time
period of January 2016 through 2018.”

Response:

Department and individual training requirements are defined by each functional manager.
The functional manager for EHS Programs at the Lantheus Billerica site was Roy Greaves until
his retirement in June 2017. From June 2017 to present the training administrator/manager
for EHS Programs at the Lantheus Billerica is James Hayes, Sr. Director EHS and RPO.

Contact information for Mr. Hayes: James. Haves@lantheus.com
Telephone number: (978) 671 -8969

E. “The training administrator/manager for PR facility during the time period of January 2016
through 2018.” ’

Response:

Specific for EHS activities, the functional owner for Lan theus Puerto Rico is the EHS S.
Specialist, Angel Pagan.

Contact informatiohfor Mr. Pagan: Angel. Pagan@Ilantheus.com
Telephone number 787-765-5598 ext. 2518

Lantheus would welcome telephonic or in-person interviews with any of these personnel,
which can be coordinated through the Lantheus Legal Department (either Michael Duffy,
General Counsel, at 978-671-8408 and michael.duffy@lantheus.com; or Dan Niedzwiecki,
Deputy General Counsel, at 978-671-8648 and daniel.niedzwiecki@lantheus.com).

NRC has also requested the following Lantheus’ Procedures and/or Policies in effect during thé time
period of January 2016 through 2018 for the following topics:

A. “Requirement for the use of dosimetry at the PR Facility.”

Response: - o : S .

Attached as Item 6(A) are the following policies and procedures for the use of dosimetry at the
Lantheus Puerto Rico Facility: .



o Lantheus Puerto Rico Handbook of Radiation Protection, The Handbook; both t]le 2018
and 2015 version. Both versions include the requirements for employees to wear
dosimeters _

o Lantheus Puerto Rico Cyclotron and Hot Cell Entry Procedure (MI-PRS-3008), effective
date: December 2017 (initial version) P

o Lantheus Puerto Rico Personnel Dosimeters Management Procedure (SOP-50), effective
date: July 2018; and Revision 2, November 2018. ' -

- - “Establishment and monitoring of the dosimetry program.”. . ... oo o--

Response:

Provided in Item 6(B) is the Lantheus Puerto Rico procedure for Calculating and Assigning
External Dose (MI-PPS-3004, Version 1, effective date: March 2016.

SOP-50, referenced in Item 6(A) also provides management and monitoring of the Lantheus
Puerto Rico dosimetry program.

“Establishment, administration and duties of the Radiation Safety program at the corporate

level and the PR facility.” .

Response:

_ As mentioned previously, Lantheus Billerica (which manufactures and finishes bulk
radiopharmaceuticals that are sold to radiopharmacies and nuclear medicine departments
worldwide) and Lantheus Puerto Rico (which operates a single radiopharmacy that prepares
patient-ready unit doses of radiopharmaceuticals that are sold to hospitals and medical
practices in Puerto Rico and the Caribbean) have distinct operations and separate licenses and
operating procedures. '

Provided as Item 6(C) is the Lantheus Billerica Massachusetts DPH Radiation License Renewal
Application, Section 7, which provides a summary of the Radiation Safety Program and
individual(s) responsible for the Radiation Safety Program. Also provided as Item 6(C) is the
Lantheus Puerto Rico section of the Handbook of Radiation Protection (pages 4-6) that
identifies the duties of the Lantheus Puerto Rico Radiation Safety Program.

_ vEstablishment of any training program(s) and tréining requifements, particularly related
to Mr. Blanco.”

Response:

Provided as Item 6(D) is the list of training requirements related to Mr. Blanco for the years .
2016 through 2018. :

A description (course synopsis) and expected duration (amount of time to complete) of
each training course Mr. Blanco was required to complete in 2016, 2017 and 2018.
Response: ‘

~ Provided as Item 6(E) is the list with the description and duration of the training requirements
for Mr. Blanco for the years 2016 through 2018.

“provide the identity and contact information for the person who did Mr. Blanco’s
dosimetry reconstruction”

Respanse:

The Lantheus Puerto Rico EHS Sr. Associate, Angel Pagan, performed the dose reconstruction.



As noted in the June 2018 response by Lantheus Puerto Rico to the NRC, “In March 2018, as
part of the Dose Reconstruction, Lantheus performed a target rebuild process assessment £o
calculate estimated whole body and extremity dose based on the individual employee’s (IE’s)
documented actual work practices. The IE worked with Lantheus to recreate the target
rebuild scenario. Each step involved was timed and exposure rate documented.”

The dose reconstruction process and results were reviewed by: Lantheus Puerto Rico RSO,
Eduardo Diaz; Lantheus Puerto Rico Director of Operations, Noel Rodriguez; Lantheus
Billerica RSO, Julie Hanlon; and Lantheus Billerica Sr. Director EHS & RPO, James Hayes. .
Contact information has been provided in Response Items 5-9.

Please let me know if you have any questions in connection with any of the foregoing.
Respectively yours,

Carol Walker -
Senior Vice President, Quality and EH&S



Footnote 5 : Previous Correspondence frofn LMI to NRC— -
March 29, 2019 Letter from John Bolla and Carol Walkerto -
Special Agent McCullough .
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Cin

29 March 2019

Lantheus \
331 Treble Cove Road 800.362.2668

Medlca! Imagﬂng” North Billerica, MA 01862 www.lantheus.com

Henry McCullough

Special Agent

US Nuclear Regulatory Commission

Office of Investigations, Region 1 Field Office
2100 Renaissance Blvd., Suite 100

King of Prussia, PA 19406-2713

Re: Lantheus Puerto Rico Radiation Program Audit
. Dear Special Agent McCullough:

Lantheus Medical Imaging, Inc., (Lantheus Billerica), on behalf of its wholly-owned subsidiary Lantheus
MI Radiopharmaceuticals, Inc. (Lantheus Puerto Rico) (Lantheus Billerica and Lantheus Puerto Rico are
referred to, collectively, as Lantheus), has prepared this letter and attached documentation in support of
the recent third party audit of the Lantheus Puerto Rico Radiation Protection Program.

In the September 2018 response to the NRC Lantheus committed to performing a comprehensive third
party audit of the Puerto Rico facility Radiation Safety Program. The purpose of the audit was to evaluate
the Radiation Protection organization, programs and procedures. Audit findings and recommendations -
will be used to develop an action plan that supports a sustainable and compliant program.

Over the past year, Lantheus has made several incremental changes at the Puerto Rico facility to support
both improvements in site operations and Radiation Program. Examples of these improvements include:
restructured the site operations reporting to the Lantheus Chief Operations Officer- J ohn Bolla
(previously identified as Sr. VP of Technical Operations); identified the need for new site leadership in
Puerto Rico (actively pursuing candidates); submitted a request to the NRC to transfer the RSO role
(NRC has accepted this change for one of the two site radiation licenses); implemented new procedures
for dosimetry management; and dedicated funds to perform a 3™ party Radiation Program audit and
execute a comprehensive response plan. '

Lantheus contracted Radiation Safety & Control Services (RSCS) to perform the audit. The on-site audit
~ was conducted between February 4 and February 8, 2019 including review of available Program
information pre-audit and additional review of Program information post-audit. The scope of the
assessment included a review of the radiation safety program for cyclotron and radiopharmacy operations.
The program assessment included an evaluation of the Radiation Protection organization, programs and

procedures,-and implementation of processes. A copy of the Report is provided with this response.

" The audit results reported by RSCS identify areas of improvemenf necessary to establish a sustainable and
comprehensive Radiation Protection Program. Lantheus has reviewed the audit findings in detail and -
support the conclusion from RSCS that no items require immediate notification to the NCR. We have



committed to providing the necessary resources that can assist with implementing an audit respohse plan
and is actively pursuing a contracted resource to assist in performing this work. This contracted resource
will provide onsite support and will have the qualifications necessary to drive program improvements and
provide technical oversight of the Radiation Protection Program. Expectations for the contracted resource
includes the ability to: develop a detailed corrective action plan ensuring compliance improvements for all
elements of the Radiation Program; drive creation of the required site procedures and processes; and
develop employee training and training effectiveness to ensure the understanding of the new procedures. .

Lantheus is in the process of identifying new site leadership for the Puerto Rico facility. The new site
leader will be responsible for promoting the needed changes to the site culture and development of
metrics to ensure continued compliance. In support of this role, Lantheus will perform periodic on-site
reviews of the Radiation Program improvements to ensure audit responses and program changes are
sustainable.

We appreciate the opportunity NRC has provided us to perform this comprehensive assessment of the
Radiation Program and believe the execution of the steps identified above will result in a sustainable
Program. Our goal is to develop a Radiation Safety Culture with the core values and behaviors resulting
from commitment by Lantheus leadership and individuals to emphasize safety and compliance to ensure
protection of people and the environment.

Please let me know if you have any questions in connection with any of the foregoing.

Respectively yours,
John Bolla o ' Carol Walker

Chief Operations Officer Senior Vice President Quality



Footnote 6 : PreV|ous Correspondence from LMI to NRC — Aprll |
. 3,2019 Records Index from Carol WaIker to SpeC|aI Agent

McCullough



" Document Index April 5%, 2019

1. Bioassay Sample(s) for Mr. Blanco. — Mr. Blanco was not part of any bioassay program

per e-mail from Rolando Garcia-Delgado dated April 02, 2019 &

2. Provide copies of the Training SOP, Doc. No. 05-001-002, revisions that would hav
been in effect from January 1, 2016 to October 2018, when Revision 13.1 became
effective.

3. As to the Job Descriptions, how long have those been in effect? Was HAYES, DIAZ,
HANLON and Pagan hired according to those description? If not, then please provide
the ones they were hired under. ' : E

4. In section 10.4 of the license renewal application to the NRC for License # 52-25361-
01MD in May 2012, and also in the License application for # 52-25361-02 dated '
08/04/2009, Lantheus stated there is a written procedure for monitoring occupational
dose. If that's included as part of another procedure, please point me in the right _
direction. If there’s a specific procedure, then please provide a copy. This is for the PR
site licenses. | understand there may be current procedures in place, effective after
January 2018, but is there any prior procedures? : o

5. ltem 6, RAD Policies: Is this for Beilerica, or both sites? Billerica only
6. Copy of Legal — Compliance Code, Training iD 27646, Doc # BI02171 1-’1'

7. Copy of Legal — Lantheus Company Code of Conduct and Ethics, _Training ID 27628, :
Doc # BI1102010-2 k : : O : A

8. Copy of Radiation Safety Training, Power Point Presentation, Revisions 1 & 2



Exhibit A(1) : Internal Investigations by LMI-PR (HR-MI-2018-
04) (HR-MI-2018-05) |



Lantheus
Medical imaging

Incident Investigation Report Page 1 of 1
Incident Report Number: HR-MI-2018-04 Date of Report: March 14, 2018

Brief Description: Minimum Dosimetry Results to employee performing Target Rebuild Task

Date of Incident: February 14, 2018
_Time of Incident: unknown
"Location: San Juan

Classification Case: Dosimetry

"Pertinent Facts: R
1., During February 14th Inspection, the NRC’s Inspector found that employee, Cesar, in charge of
Cyclotron Target Rebuild Task had minimum or “M’ value dosimetry since August to December
2017 : :
2. The NRC inspector understand that there should be at least some exposure on the reports. He also noted that
~ for 2017 there is some exposure reflected on Cesar's dosimetry report. ‘Based on that he leans to deduct that -
unless Cesar's task has changed there should be some exposure on the reports later in the year (2017).

3 During employee interview, March 12th, he said that he sometimes forgot to wear dosimeter

Additional Facts: , ' _ : : , o
1. Target Rebuild Task is performed two or three times a month or when the target fail - =
2. Target Rebuild Task is performed on the afternoon; in order to work in a reduced dose rate field

-Root Cause: - : -
' 1. Employee did not use the dosimeters in the appropriate frequency :
2. After a PET lab personnel dosimetry record audit, | could find that there is not employees shown minimum value
for their 2017 dosimetry report, therefore, we conclude that the incident is an isolated one of a single employee.

| Contr.ib»uti'ng Factors:
1:
2.

Learning Experience: : :
1. Dosimeter' use surveillance should be reinforced.

2.
" Actions riécessary to prevent recurrence: . .
L Action description : Responsible Timing
' | 1. - Establish a must frequent dosimeters use inspections A. Pagan Immediately
“1 2. Perform the following actidns: | . .‘ A. Pagan/ “March 23,2018
a. Task analysis (See attachment A) ‘ E. Diaz/ o

b. Submit recommendation to reduce

doserate- C. Blanco
c. Improve maintenance schedule .

Training.

3. Reinforce dosimeter usage section in the annual Radiation Safety | A Pagén | Last Quaﬁer 2018 -

" Investigated By: Angel Pagan, EHS Specialist
'Written By: Angel Paga ,,GZA . - Date: March 14, 2018

Approved By (if not written by a supervisor or manager):




Lantheus
Nedicai imaging

Incident investigation Report Page 1 of 2
Incident Report Number: HR-MI-2018-05 - Date of Report: July 18, 2018

Brief Description: The purpose of this investigation was to review past dosimetry reports of LMI PR employees and
identify tendencies similar to the dosimetry situation NRC identifies in their February 14, 2018 inspection.

Injury, Property Damage, or Other Potential: Dosimeter non-monitoredorlost -~~~ "~~~ T

Date of Incident: Several

Time of Incident: see Dosimetry Historic Assessment table
Location: San Juan

Classification Case: Dosimetry

"Pertinent Facts: - '

1. During February 14th Inspection, the NRC’s Inspector found that individual employee (IE), in
charge of high exposure tasks, had minimum or “M" value dosimetry results since August to
December 2017. , _

-2, Landauer dosimetry reports were retrospective reviewed from January 2015 through May 2018
for each employee with dosimeters assigned. We want to target inconsistencies among the
Landauer reports. The following table, Dosimetry Historic Assessment, shows our findings:

'Employee Whole-body Dosimeter Issue | Ring Dosimeter Issue

CcB - Apr-2015, Missing dosimetry - Feb-2015, Missing dosimetry
- Mar-2016, "M" Values - Mar-2016, "M" Values
- Aug-2016 to Dec-20186, "M" Values .- Aug-2016 to Dec-2016, "M" Values
o - Seﬁ-201 7 to Dec-2017, "M" Values T- Sep-2017 to Dec-2017, "M" Values
1 ED o - Jul-2016, Missing dosimetry
JD . o - Oct-2015, Missing dosimétry - Feb-2015, Missing dosimetry

- Jan-2017, Missing dosimetry

JN . - Feb-2015, Missing dosimetry
. - Aug-2015, Missing dosimetry

RO , - Jan-2016, Missing dosimetry

AP - May-2015, Missing dosimetry
- Aug-2015, Missing dosimetry
- Jul-2016,-Missing dosimetry
- Feb-2018, Missing dosimetry

IR - JUI2015, Contaminated dosimeter

oT - ) "~ Feb-2015, Missing dosimetry

‘| - Aug-2015, Missing dosimetry




(\Lantheus
Medical Imaging

Incident Investigation Report Page 2 of 2

Additionai Facts:
1. Main finding: Employees missing dosimetry in Landauer reports.
a. This means Landauer don’t had data for the period above indicated because the dosimeter:
i. was not returned by employee or
: - ji. *No physical dosimeter was received at Landauer facility (lost by mail service).. - -~ -~~~
2. Missing dosimetry represents 34.0% of total errors found.
a. could be several causes:
i. Employee lost dosimeter and not reported it
ii. Lostin mail
iii. Dosimeter sent late to Landauer
3. JR July 2015: dosimetry results from a contaminated dosimeter hadn’t been notified to Landauer.
a. JR Landauer record need to be update. '
i Contaminated dosimeter dose reconstruction accepted by NRC, -after an extensive
investigation during 2015, was not notified to Landauer to correct employee dose records.
(2.1% of Total errors found). '
4. CB“M"values:
a. 2016 — March, August through December (6 months).
b. 2017 — August data was available; it could be rescue from Landauer system.
i. 2017 “M" values period change to four (4) months instead of five (5) months.

5. Repetitive “M” values represent 63.8% of Total errors found for CB employee at high exposure area.
a. Similar situation observed by NRC inspector during February 14" visit.
i Likelihood CB employee didn't used the dosimeters in the appropriate frequency.

Root Cause: ' -
1. Monthly Landauer report assessment did not pay attention to “M” or low values. Priority was major
consideration to high values. ' - . R
2. Postal service reliability. Dosimeter package could get lost during return of the package to Landauer.
3. Dosimeters return schedule not documented nor:establish. :
4. No documentation of reconciliation process when preparing dosimeters packaging for rettirn to Landauer.

Learning Experience: _
1. Minimum “M” values in high exposure areas must be questioned and clarified when required.
2. Dosimeters return schedule must be established. .
3. Documentation of dosimeter reconciliation process.

Actions necessary to prevent recurrence:

Action description Responsible — Timing
1. Establish a must frequent dosimeters use inspections. A weekly E. Diaz/ February 13, 2018 to
random inspection to all personnel has been implemented. A. Pagan present.
5. Implement SOP-50 Personal Dosimeter Management, which T E. Diaz/ July 31, 2018
iinclude Upper and Lower Investigation Limits and Dosimeter A. Pagan

return schedule and others dosimetry handling instructions.

3. Re-Train in dosimeter use to all employees with dosimetry issues. A. Pagan © July 20,_201 8
4; Interview each employee with dosimetry issues.” ~ "~~~ | © " E.Dlaz/" “July19to 24 -
‘ A. Pagan o
5 Submit JR Contaminated dosimeter dose reconstruction, accepted E. Diaz/ July 1910 24
by NRC, to Landauer to correct dose records A. Pagan

_ Investigated By: Angel Pagan, EHS Specialist, E.Diaz, RSO

: Writteﬁ By: Angel Pagan/E. Diaz Date: July 18, 2018

Approved By (if not written by a supervisor or manager):



Exhibit A(2) : Safety Bulletin Sent to LMI-PR Staff, May, 2018
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Pagan, Angel

From:
Sent:
To:

Subject:
Attachments:

Importance:

Torb 6, revision mayo de 2018

Pagan, Angel

Tuesday, May 22, 2018 3:13 PM

Blanco, Cesar; Castillo, Alexander; Centeno, Idarmis; Collazo, Renan; Diaz, Eduardo; Diaz,
Jessica; Ferriandez, Bryan; Figueroa-Diaz, Glovanna L; Flores, Chatlie; Flores, Luz; Garcia- . - .
Delgado, Rolando; Maldonado, Miguel A; Morales, Reynaldo; Nieves, Jose; Ortiz, Ruben;
Pefia, Angel; Pineda, Awilda; Ramos, Jose G; Rodriguez, Noel; Rodriguez, Richard;
Rosado, Melvin O; Santiago, Edgardo; Torres, Oscar; Vallecillo, Edgardo; Vargas, Virgen;. -
Vazquez, Henry; Vazquez, Miguel; VegaQuinones, Juan

Boletin Informativo de Seguridad - Uso del dosimetro

Radiation Safety Newsletter V6-Use of external dosimetry and performance of
radiological surveys (Spanish) - 2018.pdf

High

C =) Lantheus Ml

4 & Radlopharmaceuticals, inc.
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junto al otra para asegurarse de que estan
recibiendo dosis similares.

g este boletin nos toncenfraremos en los dos

elementos mas fundamentales del programa de
seguiidad radiclégica € uso de la dosimetria externa
v el realizar monitoreos radioldgicos. Es de suma
importancia gque todos tengamos un  claro

conorimiento y seamos responsables por el uso y

cuidade adecuado de los dosimetros y monitorear el
irea de trebajo antes, durante y después de trabajar
con radioactividad a fin de verificar la seguridad y el
control delos meteridles radiactivos. '

Dosimeiria Externa

Nosotros enLartheus MI Radiopharmaceuticals, Inc.

(LMD requerimos el uso de dosimeiros para

cualquiera que entre a las - dreas restringidas.

Dosimetros de anillo se exigen si las dosis de las
extremidades se espera que alcance el 10% del imite
reglamentatio, segin el reglamento federal. Las
siguientes son las reglas y orientaciones sobre el uso

v rmidadn aderiadn de s dnsfmetrnnersanal
' 1

Al galir de la zona restringida, monitoreed
su dosimetria en el érea de cambio de
ropa para asegurar gque no  estd
contatninada

Al final del dia, guarde su dosimetro enun
para evitar lapérdida, alteracién o uso no @

% su dosimetro se ha perdido o contan

_notificar & Oficial de Proteccion Radioldgi
‘inmediato y obtener reemplazos antes de v

dl arearestringida. De no ser posible el res
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Maonitoreos radioldgicns

Cuando se irabaja con material radiactivo,
usted necesita constantemente hacerse dos
preguntas: 1) Estoy controlando i

" exposicién?, y 2.) ¢Estoy controlando el

material radiactivo? Usted puede
contestarse estas preguntas & tener
disponible un “Surrep Metes”, contador o
metro de tasa de exposicién (Rihr) v tasa
de cuentas por minuto (CPM), en &l 4rea

de trabgo, v utilizéndolo de manergjperiddicay
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(), Lantheus Mi

7 42 Radiopharmaceuticals, inc.

Boletin Informmative de Segurnidad

Tomo 6, revisién mayo de 2018

.ﬁ_este boletin nos concentraremos en los dos

elementos méas fundamentales del programa de
seguridad radioldgica, el uso de la dosimetria externa
y el realizar monitoreos radiolégicos. Es de suma
importancia que todos tengamos un claro
conocimiento y seamos responsables por el uso y
cuidado. adecuado de los dosimetros y monitorear el
4rea de trabajo antes, durante y después de trabajar
con radioactividad a fin de verificar la seguridad y el
control de los materiales radiactivos.

Dosimetria Externa

Nosotros en Lantheus MI Radiopharmaceuticals, Inc.
(LMI) requerimos el uso de dosimetros para
cualquiera que entre a las éreas restringidas.
Dosimetros de anillo se exigen si las dosis de las
extremidades se espera que alcance el 10% del limite
reglamentario, segin el reglamento federal. Las
siguientes son las reglas y orientaciones sobre el uso
y cuidado adecuado de su dosimetro personal:

1. Ponerse el dosimetro es lo primero que debe
hacer tan pronto llega al trabajo. Antes de entrar
a una zona restringida, pongase sus dosimetros
de cuerpo entero y de anillo, si le han asignado
alguno de ellos..

2. Los dosimetros deben ser usados en el Iugar
donde se espera recibir la dosis méaxima durante
el curso del dia de trabajo. Deben estar
orientados hacia la fuente de radiacion, (con la
etiqueta orientada hacia la fuente). No se ponga
el dosfmetro en cordones o cuello de camisa a
menos que pueda de alguna manera garantizar
que el dosimetro seguiré orientado de la manera
correcta.

3. Los dosimetros deben ser usados bajo la bata de
laboratorio y los guantes, para evitar la
contaminacién. Sin embargo, si un delantal de
plomo estd siendo usado, el dosimetro debe
usarse sobre el delantal a fin de capturar la dosis
a las areas del cuerpo expuestas.

4. Si también estd utilizando los dispositivos de
lectura directa de dosimetria (por ejemplo, los
dosimetros de lapiz o EPD), su dosimetro regular
y el de lectura directa deben ser colocados uno

junto al otro para asegurarse de que estan
recibiendo dosis similares.

su dosimetria en el area de cambio de
. Dosimetro EPD
ropa para asegurar que no esta '

contaminada.

6. Al final del dia, guarde su dosimetro en un lugar seguro
para evitar la pérdida, alteracién o uso no autorizado.

7. Si su dosimetro se ha perdido o contaminado, debe
notificar al Oficial de Proteccién Radiolégica (RSO) de
inmediato y obtener reemplazos antes de volver a entrar
al 4rea restringida. De no ser posible el remplazo, se le
asignara una dosis promedio de sus Gltimas 6 lecturas.

Monitoreos radiolégicos

Cuando se trabaja con material radiactivo,
usted necesita constantemente hacerse dos
preguntas: 1.) ¢Estoy controlando mi
exposicion?, y 2.) ;Estoy controlando el
material radiactivo? Usted puede
contestarse estas preguntas al - tener
disponible un “Survey Meter”, contador o
metro de tasa de exposicion (R/hr) y tasa
de cuentas por minuto (CPM), en el 4rea
de trabajo, y utilizdndolo de manera periédica para verificar
condiciones de seguridad radiolégica. Al salir del area de
trabajo, los guantes deben ser monitoreados. Si estan
contaminados, deben ser cambiados 'y la fuente de
contaminacién encontrada. Se recomienda encarecidamente
que usted no simplemente se quite y disponga de los guantes

" sin monitorearlos, ya que perdera informacién importante si

estan contaminados. Asimismo, el Manual de Proteccion
Radiolégica (seccién IV) de LMI requiere que los
empleados monitoreen y limpien las éreas de trabajo
después de haber trabajado con material radiactivo. Si usted
deja el 4rea de trabajo sin monitorearla, usted estd dejando
una condicién potencialmente peligrosa atrds donde un
compafiero de trabajo, sin saberlo, puede estar expuesto.

%cuerde contactar al RSO (Ext. 2503) o a la oficina de

EHS (Ext. 2518) si desea adiestramiento sobre el uso del
Metro y/o realizar monitoreos radiologicos.

’




Exhibit A (3): Training Attendance Form from March 2018
training of IE on dosimetry use
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Exhibit A(4) : Examples of RISC agenda’s and LMI-PR
presentations



Date: August 16, 2018

To: Billerica Radioisotope and Safety Committee
From: Julie Hanlon
Subject: AGENDA FOR RISC MEETING —August 23, 2018

Our next Radioisotope and Safety Commlttee meeting is scheduled for August 23, 2018 at 9:00 AM in Building 300-2,
Conference Room 1. An agenda follows:

Guests’ Agenda

Investigation Reports and CAPAs

e RPO Action Level Responses for Review/Approval:
RPO-18-11 M. Schmidt ~ Long lived radioactive material found in Hold-For-Decay

[

e RPO-18-12 C.Kincaid @ Removable Contamination Exceeding Action Level

e RPO-18-13 M. Schmidt Broken T1-201 Vial in Vial line Unload

e RPO-18-14 C.Kincaid =~ WB exposure Exceeding Monthly Action Level
Pending Completion:

e RPO-18-16 S. Whitney - Missing/Lost Xe-133 Vial :

e - RPO018-17 M. Wojtas - Generators sent off Site with Incorrect Labels

e August 2018 Corrective Actions Pending Closure/Review of Closed Items — Guests and RISC Member
o Pfesentatioﬁs and Special Issue :Upd-ateS°

.. Quarterly Manager Report (w1th Waste. M1n1m1zat10n Update)
e  Cyclotron Ops G. Barbin

. Cyclotron Support J. Singelais -

° Product Shipment F. Yeschanin (or designee)
. ‘Mo-99 and Xe-133  F. Yeschanin (or designee) -
o ' Vial Team . F. Yeschanin (or designee)
®

Process Support V. Molina.

e LMI Puerto Rico July Dose Review — E. Diaz
“e EHS 2™ Quarter Report—R. Naylor

Members Agenda
Routihe Items — RISC Members

. 1. Acceptance of July 26, 2018 RISC Meeting Minutes B S R
2. Prevnous Next Steps: Review and Update July. 26 2018 RISC Next Steps
3. Authonzed Users and Managers of Radlologlcal Operatlons J. Hanlon

4. DOT Inspeetlon Update — J. Hanlon/J. Hayes

IRy

5. Regulatory :Update- J. Hanlon, D. Brown

Pt 5



o New NRC regulation about Mo Breakthrough

6. Pulse Check on RISC Objectives — All

7. Performance Against RISC Target Tracking for July Review and Discuss- All

Cleosing Items
1. Other Business — RISC Members
- ... 2. Review New Next Steps from this Meeting — F. Yeschanin . o
3. Important Messages from this Meeting — RISC Members ' :
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. Date: January 16, 2020

To: Billerica Radioisotope and Safety Committee
From: Julie Hanlon -
Subject: AGENDA FOR RISC MEETING- January 23, 2020

Our next Radioisotope and Safety Committee meeting is scheduled for January 23, 2020 at 9:00 AM in Building 300-2,
Conference Room 1. An agenda follows:

N

Guests’ Agehdﬁ ‘
Investigation Reports and CAPAs
¢ Investigations that Required Revisions (none):
o Investigations for Review and Approval:
o RP-19-25 F Yeschanin Removable Contamination above Action Level
Pending Completion (February 2020 RIS<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>