	[image: image5.png]nsls





	NATIONAL SYNCHROTRON LIGHT SOURCE

BROOKHAVEN NATIONAL LABORATORY
	Report No. 000515
(Obtain from QCC)

	
	
	Date: 04/24/2007

	
	
	Prepared By:

Nicholas Gmür


	GENERAL REVIEW FORM
The NSLS ES&H PRM requires the use of this form for most of the types of reviews listed below.   This form may be used for other engineering, scientific, and ESH&Q reviews where a standard form is not available.  Contact the NSLS QR for additional information.


	TYPE OF REVIEW:
	 FORMCHECKBOX 
 Environmental Management Committee

	 FORMCHECKBOX 
 ALARA
	 FORMCHECKBOX 
 Beamline Safety
	 FORMCHECKBOX 
 ES&H Committee

	 FORMCHECKBOX 
 Experimental Safety
	 FORMCHECKBOX 
 Interlock Working Group
	 FORMCHECKBOX 
 Project Review
     


	TITLE: Unreviewed Safety Issue (USI) – Laser Electron Gamma Source (LEGS) Decommissioning and Equipment Removal

	PRESENTED BY: Andrew Ackerman (Presenter) and Nicholas Gmür (Committee Chair)

	PURPOSE: To review the LEGS Decommissioning and Equipment Removal USI and determine if the LEGS decommissioning and equipment removal affects the NSLS safety basis or not.

	REVIEWERS - ASSOCIATION 

M. Ali, D. Bauer, R. Biscardi, A. Boerner, S. Buda, W.R. Casey, E. Haas, H. Kahnhauser, R. Kiss, J. Murphy, E. Zitvogel



	DISTRIBUTION:  Above reviewers and:
L. Berman, S. Dierker, C-C. Kao, S. Hulbert, L. Miller, R. Pindak, F. Zafonte




	Attachments:
	 FORMCHECKBOX 
 Data Sheets
	 FORMCHECKBOX 
 EMS, FUA, and SAD/ASE Checklist for NSLS Reviews (if applicable)


	MAJOR COMMENTS & CONCERNS OF REVIEWERS

The Unreviewed Safety Issue (USI) process is defined in the SBMS Accelerator Safety Subject Area as:
A process to determine if a proposed change, modification, or experiment will:

1. Significantly increase the probability of occurrence or the consequences of an accident or malfunction of equipment important to safety from that evaluated previously by safety analysis; or 

2. Introduce an accident or malfunction of a different type than any evaluated previously by safety analysis, which could result in significant consequences. 

If this USI review determines that the NSLS safety basis is affected, a change may be required to the NSLS Safety Assessment Document (SAD) and possibly to the NSLS Accelerator Safety Envelope (ASE).  If the safety basis is determined not to be affected, the USI documentation is appended to the SAD as an addendum.  The information would then be incorporated into the SAD during the next revision cycle.
A description of the USI written by Andrew Ackerman and dated April 18, 2007 is attached to this review form.  The description concludes that the NSLS safety basis is not impacted by this project.  
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The NSLS ESH Committee was convened on April 24, 2007 to review the USI.  A. Ackerman gave the following presentation:
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The following comments and questions were made:

· Question:  Could the plywood/lead door to the tagging cave be left in place during the ring shield wall rebuild?  Answer:  Yes, it could be, however, riggers indicated they could remove the door, so this was added to the work permit.  The resulting gap in the wall will be completely filled by an 18 inch thick stack of concrete block to match adjacent shielding.  Radiological surveys will be conducted to assure the integrity of that shielding.

· Question:  Were the soils adjacent to the LEGS backstop analyzed for activation?  Answer:  No.  Calculations for activation of the soil and leachate around the LEGS backstop were developed by Bob Casey and Henry Kahnhauser, and are included in the NSLS SAD as Appendix 11A entitled “Radionuclide Production in Soil From the Operation of the X5 Beamline (LEGS) at the NSLS”, dated June 19, 2002.  Activation levels were calculated as being well below the BNL Action Levels for tritium and sodium-22.
· Question:  Will the detector/gamma beam backstop be removed as part of this beamline decommissioning project?  Answer:  Yes.  The schedule is not yet determined.  The need for soil analyses will be decided during enhanced work planning for the project..

· Comment:  Removal of the LEGS interlocks impacts the NSLS Personal Protective System of the LEGS beamline.  Shielding removal is not part of the PPS, but is part of the NSLS shielding configuration control program.  The latter will be controlled as part of the Work Permit for this project, specifically under a Safety System Work Authorization Permit.
· Question:  What is the greatest risk in this project?  Answer:  The actual physical removal of the beamline components and shielding materials.  There may be some low level activated components, surveyed as part of the work plan.  No beryllium articles are involved.

· Question:  Does the NSLS ASE contain any information specific to the LEGS (X5) beamline?  Answer:  No.

· No further comments or questions.

The following Motion was put forth to the Committee members by the Committee Chair:

I propose a Motion that as a result of the analysis presented today, no new hazards or risks are introduced as a result of the LEGS Decommissioning and Equipment Removal, and that previously existing controls are adequate such that neither the NSLS Safety Assessment Document nor the NSLS Accelerator Safety Envelope requires a revision.

So moved by Al Boerner.  Seconded by Henry Kahnhauser.  All Committee members voted in favor of the Motion.
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	Reviewed Drawings/Specifications (if applicable) 

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	APPROVAL (if required)

	Review Committee Chairman: Nicholas F. Gmür
	Date: May 1, 2007


Please forward completed original to the Quality Control Coordinator, Bldg. 725C
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Unreviewed Safety Issue

Process



A process to determine if a proposed change, modification, or experiment will:



		Significantly increase the probability of occurrence or the consequences of an accident or malfunction of equipment important to safety from that evaluated previously by safety analysis



				OR

		Introduce an accident or malfunction of a different type than any evaluated previously by safety analysis, which could result in significant consequences. 
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Laser Electron Gamma Source (LEGS)

Decommissioning and Equipment Removal



April 24, 2007
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What is LEGS?

		X5; Operated by BNL Physics.

		Laser photons scattered from X-ray ring electrons.

		Scattered photons (MeV) directed at frozen Hydrogen target.

		Orbiting electrons disturbed; lost from the standard orbit; directed through spectrometer for energy measurement.

		Components



Beam line (includes laser hutch)

Target room

Tagging cave
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X5 Decommissioning

		Beam line and experiment support equipment



Removal:

Optics and beam pipes

Interlocks

Laser system

Detectors

Support equipment and materials



		X-ray tunnel



Removal:

Spectrometer

Tagging cave

Sliding entrance door

Ni beam stop

Reconfigure the X-ray shielding tunnel

Close entrance with 18” concrete
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X5 Decommissioning

SAD Impact

Unreviewed Safety Issue (USI) Analysis

		Results



Decommissioning can be managed by existing planning systems

Enhanced Work Planning

Beam line review

Personnel protection system configuration control

Interlocks; Shielding and exclusion zones

Tagging Cave structure and entrance door removal will compromise the X-ray tunnel enclosure shielding.  Must return tunnel integrity = close the entrance with 18 inches of normal density concrete

		Conclusion



No significant impact to the NSLS facility safety basis

Remove reference to LEGS at next scheduled SAD revision

Add USI analysis to the SAD for reference.
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NSLS Safety Assessment Document (SAD)

LEGS

Section 3.3:  Accelerator Systems

3.3.5.1   Introduction and Description of LEGS (X5)

3.3.5.2   Description of LEGS Operation

3.3.5.3   LEGS Cryogenic Hydrogen Targets

		Section 4.6:  Cryogen and Oxygen Deficiency Hazards



4.14.6    X5 Beam Line (LEGS Experiment)

		Appendix 11:  Description of Laser Electron Gamma Source (LEGS) Radiation Hazards.

		Appendix 11A: Radionuclide Production in Soil from the Operation of the X5 Beam Line (LEGS) at NSLS
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X5 Decommissioning

May shutdown

		Remove



X-ray Tunnel

Spectrometer magnets

Tagging cave

Sliding access door



		Replace



X-ray Tunnel

Concrete tunnel – close the entrance

		Enhanced work planning

		Personnel protection system configuration control
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NSLS Unreviewed Safety Issue No. 2

Laser Electron Gamma Source (LEGS)
Decommissioning and Equipment Removal

April 18, 2007

Note:

Signature of this cover sheet indicates agreement with the attached Unreviewed
Safety (USI) analysis. It has been determined that decommissioning of the
LEGS facility does not alter the safety basis of NSLS operations as stated in the
NSLS Safety Assessment Document and does not require a modification of the

NSLS Accelerator Safety Envelope.
ﬁl / 2= / o

Signature of the NSLS ESH/Q Manager Date
» Aps) 73 2007
Signature of the N$LS ESH Committee Chair " Date
, | Al o
Sfgnature of the BNL Radiation Control Division Date

NSLS Facility Support Representative

Ny 413 o7

S@ure of the\lzlSLS D%dty Chjairmarflfor Operations Date
Signature of the NSL j/ Department Chairperson Date
%{ /Sw%ﬂ 5-4-07

Signature of the NSLS Light Sources Directorate Date
Associate Laboratory Director v
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April 14, 2007
Prepared by Andrew Ackerman

NATIONAL SYNCHROTRON LIGHT SOURCE
UNREVIEWED SAFETY'ISSUE (USI) ANALYSIS

LASER ELECTRON GAMMA SOURCE (LEGS) -
DECOMMISSIONING AND, EQUIPMENT REMOVAL

Introduction

* This document is prepared as an addendum to the existing National Synchrotron
Light Source (NSLS) Safety Assessment.Document (SAD); dated August 14,
2006. ltis intended to provide a reference for revision of the sections of that
SAD pertaining to the LEGS project as required by the Brookhaven National -
Laboratory (BNL) Standard Based Management System (SBMS) Subject Area
for Accelerator Safety .

Decommissioning of the LEGS project is analyz.,e'd here as an Unreviewed Safety

Issue (USI) as defined in that Subject Area and .in the DOE Order for Accelerator
Safety; DOE O 420.2B. This document provides an overview of the impact that.
decommissioning of the LEGS project will have on the NSLS SAD and NSLS -
j Accelerator Safety Envelope (ASE) . )

Executive Summary

NSLS beam line X5 is designated as the Laser Electron Gamma Source or
LEGS and has been operated for approximately 20 years by the BNL Physics
department. Itis a unique beam line that involves use of a laser to back-scatter -
photons from the electron bunches circulating within the NSLS X-ray storage
ring. The equipment configuration and risks associated with operation of the
LEGS facility is evaluated in dedicated sections of the 'NSLS SAD.

The safety impact of decommlssmnlng the LEGS project is outlmed below. lt is -

concluded that removal of the LEGS equipment and infrastructure can be
accomplished without significant impact to the safety basis of the NSLS and that
no change to the ASE will result. Removal of the SAD sections that pertain to
the LEGS project is required at the next scheduled revision of that document.
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LEGS Decommissioning Risk Analysis

A detailed description of the LEGS facility and associated hazards is included in
the existing SAD text and will not be repeated here. Important to this discussion
is that decommissioning of the LEGS facility will involve removal of equipment on
the NSLS Experiment Floor, within the LEGS Target Room, and within the NSLS
X-ray storage ring tunnel, and will require reconfiguration of the X-ray tunnel
radiation shielding. Figure 1 below presents the LEGS beam line layout. Figure
2 below presents the LEGS Tagging Cave layout.

LEGS Beam Line

Removal of the LEGS or X5 beam line presents no unusual risk. Beam line
configuration changes at the NSLS are common and are managed through
established personnel protection system configuration control procedures and
review by the NSLS Beam Line Review Committee. Decommissioning and
removal of the beam line components will be managed through the NSLS
Enhanced Work Planning process. Removal of the X5 beam line presents no
change to the safety basis for the NSLS and does not impact the ASE.

LEGS Target Room

The LEGS target room contains the beam line end station and associated
electronics, equipment, and materials. Decommissioning and removal of this
equipment also presents no unusual risk. That effort will be managed by existing
procedures for material handling, disposal, and recycling with the details
managed through Enhanced Work Planning. Removal of the LEGS Target
Room equipment and materials presents no change to the safety basis for the
NSLS and does not impact the ASE.

LEGS Equipment within the X-ray tunnel

LEGS equipment within the X-ray tunnel includes the magnets that make up the
electron spectrometer, an electron beam pipe for transport of electrons to the
tagging cave detectors, and a Nickel beam stop. Decommissioning and removal
of this equipment will involve careful attention to the critical lifts involved and to
disposal or segregation of suspect materials that may exhibit slight radiological
activation. Existing procedures will govern that process along with Enhanced
Work Planning. Removal of this equipment presents no change to the safety
basis for the NSLS and does not impact the ASE.
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X-ray tunnel shielding configuration: the Tagging Cave

The Tagging Cave is an enclosure that protrudes into the X-ray tunnel. It has
dimensions of 22" x 66" and is constructed of normal-density concrete, with an
18" thick wall through which the tagging line vacuum chamber passes, and-9"
thick side and end walls. All the cave walls are lined on the inside with 0.275"
borated flex panel and 1/2" thick lead sheet, including the sliding access door,
whose basic structure is 3/4" plywood. The roof is made from 1/2" steel plate and
is covered by 1/4" of lead and 4" of borated polyethylene. The tagging electrons
pass through this booth, and re-enter the ring tunnel through a 3-1/2"x 19" slot in
the end wall.”

The purpose of the cave is to house the detectors that are used as part of the

spectrometer for measuring the energy of electrons driven out of the standard -

orbit when photons from the LEGS laser system scatter off the circulating

electron bunches stored in the X-ray ring. Measurement of these “tagging”

- electrons allows determination of the energy of the scattered photons directed to
the LEGS target. The cave allows personnel access to the detectors without

entry to the storage ring tunnel. .

The concrete and polyethylene walls of the cave provide shielding for neutrons
generated by electron loss from the storage ring. These walls are positioned to
shield the opening in the storage ring tunnel concrete wall that provides cave
access from the inner circumference area of the X-ray ring. That opening is
closed with the sliding, plywood-lead door. The purpose of that door is to shield
any X-rays generated through electron interaction with the detectors in the cave.

Removal of the cave walls within the X-ray tunnel will result in inadequate
neutron shielding at the sliding door entrance. This can be resolved by closing
“that opening with 18 inches of normal density concrete and so returning that
section of the tunnel wall to its original concrete thickness designed to shield
neutrons generated within the tunnel. Once the tagging spectrometer is removed
and the cave door opening is closed with concrete, the sliding plywood-lead door
will no longer be needed as there will no longer be electrons directed to that
location and no X-ray generation beyond that which occurs throughout the X-ray
tunnel.

The tagging cave wall removal and entrance closure with concrete can be
managed through existing material handling and management procedures and
the NSLS Enhance Work Planning program. With removal of the spectrometer
equipment ‘and return of the X-ray tunnel to the original concrete thickness the
cave entrance, there is no change to the NSLS facility safety basis or ASE.

! Thve tagging cave description is from the NSLS SAD.
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Conclusion

Decommissioning of the LEGS facility presents no impact to the NSLS facility
safety basis and requires no change to the ASE. This Unreviewed Safety Issue
analysis indicates that the decommissioning can be managed with existing NSLS
procedures and presents no substantive impact to the existing SAD. Once
decommissioning is completed, reference to the LEGS facility in the SAD will be
obsolete.

Recommendation

As LEGS decommissioning results in no impact to the NSLS facility safety basis
or Accelerator Safety Envelope, review of this USI analysis may be completed by
the NSLS Environment, Safety, and Health Committee.

This document should be appended to the existing NSLS SAD for reference until

that SAD is next revised. The next scheduled revision should include removal of
all reference to the LEGS facility. '
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Figure 1

LEGS Beam Line Layout
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Figure 2

LEGS Tagging Cave
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EMS, FUA and SAD/ASE Checklist for NSLS Reviews


(NSLS ES&H personnel and the Environmental Compliance Representative can assist in completing this form)


		Review Committee: NSLS ESH Committee

		Date: April 24, 2007



		Project Name (and # if any): LEGS [X5] Decommissioning and Equipment Removal





This checklist identifies issues associated with this project that may impact the NSLS Environmental Management System, Facility Use Agreement, Safety Assessment Documents & Accelerator Safety Envelopes, Job/Facility Risk Assessments and NEPA documents.  This checklist will be completed during a review process and form part of the documentation of that review.


Significant environmental Aspects associated with this project:

Check off any environmental aspects that are associated with this project (NSLS Environmental Management System aspects matrix shows the NSLS significant aspects).


For criteria, go to the SBMS Subject Area titled Identification of Significant Environmental Aspects and Impacts.


		 FORMCHECKBOX 


		Industrial Waste Generation

		 FORMCHECKBOX 


		Atmospheric Emissions

		 FORMCHECKBOX 


		Historical Monuments/Cultural Resources

		 FORMCHECKBOX 


		Transuranic Waste Generation



		 FORMCHECKBOX 


		Hazardous Waste Generation

		 FORMCHECKBOX 


		Liquid Effluents

		 FORMCHECKBOX 


		Sensitive/Endangered Species and Sensitive Habitats (including Pine Barrens)

		 FORMCHECKBOX 


		Asbestos



		 FORMCHECKBOX 


		Radioactive Waste Generation

		 FORMCHECKBOX 


		Storage or Use of Chemicals or Radioactive Materials* 

		 FORMCHECKBOX 


		Environmental Noise

		 FORMCHECKBOX 


		Other Regulatory 


Requirements


- recycling



		 FORMCHECKBOX 


		Mixed Waste Generation

		 FORMCHECKBOX 


		Water Consumption

		 FORMCHECKBOX 


		Historical Contamination (groundwater, soil)

		

		



		 FORMCHECKBOX 


		Medical Waste Generation

		 FORMCHECKBOX 


		Power Consumption

		 FORMCHECKBOX 


		Soil Activation

		 FORMCHECKBOX 


		NONE



		*Art 12 registered area, spill potential, transportation of hazmat or rad, backflow devices, PCBs.


Any environmental aspects new to the NSLS:   FORMCHECKBOX 
Y or  FORMCHECKBOX 
N?  Any aspects associated with new activities:   FORMCHECKBOX 
Y or  FORMCHECKBOX 
N?  If yes, describe below and issue a memo the NSLS ESH&Q Manager:Note to file.  1) There is the potential for radioactive waste in the form of activated beamline and ring equipment that might be discarded.  Surveys will be conducted to determine if any activation has taken place and disposal will be coordinated with the results.  2) Soil and leachate activation have been calculated and found to be well below BNL Action Level for tritium and sodium-22.  Decommissioning of the X5 beamstop will be preceded by soil sampling and analysis.  3)  Recycling will be carefully managed to identify those components categorized as "suspect" and therefore segregated from the recycling stream. 





Applicable Regulatory Requirements:


Check off any BNL Subject Areas that are applicable to this process:


Note:  PI’s should consider subscribing to the Subject Area Subscription Service as a means of staying informed of changes to the Subject Area requirements.


		 FORMCHECKBOX 


		Drinking Water

		 FORMCHECKBOX 


		Radioactive Waste Management



		 FORMCHECKBOX 


		Environmental Monitoring

		 FORMCHECKBOX 


		Regulated Medical Waste Management



		 FORMCHECKBOX 


		Hazardous Waste Management

		 FORMCHECKBOX 


		Spill Response



		 FORMCHECKBOX 


		Liquid Effluents

		 FORMCHECKBOX 


		Storage and Transfer of Hazardous  &


Non​​-hazardous Materials



		 FORMCHECKBOX 


		Mixed Waste Management

		 FORMCHECKBOX 


		Transfer of Hazardous or Radioactive Materials On-Site



		 FORMCHECKBOX 


		National Environmental Policy Act (NEPA) and Cultural Resource Evaluation

		 FORMCHECKBOX 


		Transport of Hazardous or Radioactive Materials Off-Site



		 FORMCHECKBOX 


		Non-Radioactive Airborne Emissions

		 FORMCHECKBOX 


		Underground Injection Control



		 FORMCHECKBOX 


		PCB Management

		 FORMCHECKBOX 


		Regulated Industrial Waste Management



		 FORMCHECKBOX 


		Pollution Prevention and Waste Minimization

		 FORMCHECKBOX 


		None



		 FORMCHECKBOX 


		Radioactive Airborne Emissions

		





Facility Use Agreement (FUA)


Answer “Yes” or “No” for each category below.


		Category

		Applicable

		Elements and Details



		

		Yes

		No

		 



		Radiological Source Terms

		 FORMCHECKBOX 


		 FORMCHECKBOX 


		See FUA Table 4.1.1 for details.



		Chemical, Toxic, Biological & Hazardous Source Terms

		 FORMCHECKBOX 


		 FORMCHECKBOX 


		See FUA Table 4.1.2 for details.



		Physical Source Terms

		 FORMCHECKBOX 


		 FORMCHECKBOX 


		See FUA Table 4.1.3 for details.



		If yes, do any terms require an update to the FUA:   FORMCHECKBOX 
Y or  FORMCHECKBOX 
N?  If yes, describe below and issue a memo the NSLS ESH&Q Manager:      





Safety Assessment Document (SAD)/Accelerator Safety Envelope (ASE)


		Does this project include components that exceed or are not included in the safety boundaries described the SAD or the ASE:   FORMCHECKBOX 
Y or  FORMCHECKBOX 
N?  If yes, describe below and issue a memo to the NSLS ESH&Q Manager: The USI process determined that the LEGS decommissioning and equipment removal would not affect the NSLS safety basis and therefore would not require a change to the NSLS SAD or NSLS ASE.



		Job/Facility Risk Assessments (JRA/FRA)

Does this project include components that exceed or are not included in the jobs, hazards, controls or risks described in the JRA/FRAs:   FORMCHECKBOX 
Y or   FORMCHECKBOX 
N?  If yes, describe below and issue a memo to the NSLS ESH&Q Manager:       






		NEPA Environmental Assessment (EA)


Does this project include components that exceed or are not included in the NEPA EA:


 FORMCHECKBOX 
Y or  FORMCHECKBOX 
N?  If yes describe below and issue a memo to the NSLS ESH&Q Manager: Note: Soil sampling for activation analysis will be conducted when the detector/gamma beam stop is removed.  Should the soil around that stop exhibit activation levels above the BNL Action Levels for tritium or sodium-22 (and we do not anticipate that this will occur based on our calculations), then the NEPA implications would have to be examined. 



		Nicholas F. Gmür

		

		

		

		April 26, 2007



		Reviewer’s Name


		Reviewer’s Signature


		Date
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Sign-In Sheet

Meeting Title: NSLS ESH Committee Meeting — LEGS USI review

Date: April 24, 2007
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