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- Steve Hoey and Andrew Ackerman presented the PSD FY 2010 Environmental Management System
& Occupational Health and Safety Assessment Series management review. This satisfies the
EMS/OHSAS requriement for an annual internal audit. The slides of the presentation are provided
below:

During the course of the presentation, a number of attendees made comments. These
comments and responses by Steve Hoey and Andrew Ackerman are recorded below.

S. Kane: Are user injuries included in the injury statistics presented?

A. Ackerman: Yes, we do count user injuries even though they do not count against
laboratory statistics. The same level of rigor is used to investigate, document and implement
corrective actions for user injuries that is done for staff injuries.

G. Goode: Can you make a prediction on radiation dose exposures for the furture NSLS-11.
S. Hoey: More effort has gone into shielding design, with smarter designs that use less lead.
Our design reviews show that there will be less radiation exposure; however, this needs to be
verified during commissioning fault studies.

Followup Note: A formal ALARA design analysis has been completed for NSLS-II. This
document was reviewed by Henry Kahnhauser and Chuck Schaeffer and accepted as
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addressing the requirements in part 835 for an Alara design review. This document is
attached to these minutes for information.

S. Coleman: How are contractor traffic infractions handled, given the new laboratory
policy?

S. Hoey: All contractor infractions are processed via PPM, there is no requirement for a
contractor to meet with an ALD as there is for staff. At the NSLS-II project there is a clause
in the safety incentive that contractors can be monetary fined for excessive traffic infractions.

G. Goode: Will more effort be needed in coordination between contractors?

S. Hoey: Yes, the coordination between the two prime contractors has been identified as a
concern. There are several mechanisms set up to enhance communication between the two
contractors, which are now yeilding positive results. After a rough start, the first couple of
weeks the two prime contractors have worked out their territorial issues and are now working
well together.

O. Singh: Is there a plan for PSD worker coordiation at the construction site?

S. Hoey: Yes, There has been a significant amount of planning to assure that PSD staff that
are supporting equipment installation beginning in February 2011 are adequately covered by
work planning processes. A working group has been formed and are currently working on
scoping the work, work controls, worker access, interface between PSD staff and contractors,
training requirements, work site boundaries, emergency plans etc.

Action Item:
1.Post Management Review power point slides, minutes and PSD Objectives and Targets for
FY11 to the Light Sources Directorate EMS/OSH web site — Ackerman/Hoey

APPROVAL (if required)

Review Committee Chairman: Steve Hoey Date: 01/07/2011

(hardcopy signed and filed with Photon Sciences Quality Assurance Administrator)
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ALARA Review of NSLS-11 Design
Introduction

Radiation exposure to staff and users as the result of National Synchrotron Light Source
IT (NSLS-II) operations must comply with Brookhaven National Laboratory (BNL) and
Department of Energy (DOE) radiation requirements and must be maintained as low as
reasonably achievable (ALARA). The purpose of this document is to review the basis for
the design choices used to limit radiation exposure at NSLS-II and demonstrate that the
shielding and other radiological design features have been effectively and optimally
integrated into the design of NSLS-II facilities.

In particular, this analysis is intended to demonstrate that the following requirements
from 10 CFR Part 835 have been adequately addressed:

Part 835 Sec. 835.1002 - Facility design and modifications.

During the design of new facilities or modification of existing facilities, the following
objectives shall be adopted:

(a) Optimization methods shall be used to assure that occupational exposure is
maintained ALARA in developing and justifying facility design and physical controls.

(b) The design objective for controlling personnel exposure from external sources of
radiation in areas of continuous occupational occupancy (2000 hours per year) shall be
to maintain exposure levels below an average of 0.5 mrem (5 microsieverts) per hour and
as far below this average as is reasonably achievable. The design objectives for exposure
rates for potential exposure to a radiological worker where occupancy differs from the
above shall be ALARA and shall not exceed 20 percent of the applicable standards in
Sec. 835.202.

(c) Regarding the control of airborne radioactive material, the design objective shall
be, under normal conditions, to avoid releases to the workplace atmosphere and in any
situation, to control the inhalation of such material by workers to levels that are ALARA;
confinement and ventilation shall normally be used.

(d) The design or modification of a facility and the selection of materials shall include
features that facilitate operations, maintenance, decontamination, and decommissioning.

Sources of Radiation Exposure at NSLS-11

Background - NSLS-II will be a synchrotron light source operating at 3 GeV with a
maximum stored beam of 500 mA. The storage ring will be supplied with electrons from
a 200 MeV linac and a 3 GeV booster synchrotron. The injection system can deliver 15
nC/s when initially filling the ring, but will normally provide ~ 15 nC/pulse when topping
off the storage ring about once/minute.
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Electron storage rings are in wide use throughout the world for this purpose and sources
of occupational radiation exposure to workers at these facilities are well known.
Radiation exposure to workers or the public is almost entirely from external exposure
occurring during operation. Because the overall power associated with the NSLS-II
accelerators and storage ring is very small compared to that associated with a high
intensity accelerator, activation hazards are in general low. As an example, the highest
levels observed from induced activity at the existing NSLS (operating since 1983) are
typically in the few tens of prem/hr at contact with a few locations at a few mrem/hour,
many of these latter locations decreasing rapidly over time after the electron beam has
been turned off.

Although low, activation hazards have been evaluated and documented in detail in
reference 1, including:

e Exposure to residual radiation induced in machine components and beam dumps

¢ Inadvertent release of activated cooling water to the environment

e Inadvertent release of radioactive contamination to groundwater by allowing
rainwater to leach through activated soil

e Exposure to activated air.

The remainder of this review will focus on the potential for exposure from direct
radiation penetrating the shielding and the design criteria used in determining the shield
thickness for the accelerator and photon beam lines.

Sources of external radiation which must be shielded are generated at electron loss points
within the accelerator and at photon scatter points in beam lines. In preparing the design,
the locations of loss points were identified and estimates of electron losses were
developed in conjunction with the accelerator physicists responsible for the design (see
reference 2).

Dose Assessment and Optimization Analysis

Part 835.1002 requires that the shield design objective for controlling personnel exposure
from external sources of radiation in areas of continuous occupational occupancy (2000
hours per year) shall be to maintain exposure levels below an average of 0.5 mrem (5
microsieverts) per hour and as far below this average as is reasonably achievable. The
design objectives for exposure rates for potential exposure to a radiological worker where
occupancy differs from the above shall be ALARA and shall not exceed 20 percent of the
applicable standards in Sec. 835.202.

NSLS-II operation will produce external radiation levels above background in the
following locations: (a.) Ring Building, (b.) RF Building, (c.) Injection Building, (d.)
Bermed areas above linac and booster. Only the Ring Building will have a continuous
occupancy throughout the year and is the focus of this analysis (see attachment A for
occupancy assumptions). The other locations will have intermittent occupancy. The
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bermed areas will have minimal occupancy during operations and will be restricted as
necessary to limit the potential for exposure.

The design objective used to shield all of these loss locations is 0.5 mrem/h during
normal operations in contact with the exterior surface of the closest shield wall, thereby
satisfying the first part of the section 835.1002 requirement for continuously occupied
locations. It is worth noting that the calculations determining the required shield
thicknesses were performed using a conservative set of assumptions for the following
factors:

0 Beam losses are assumed to occur at a single point (rather than scattered and
distributed over a more lengthy surface)

0 The most conservative attenuation lengths in shield material are used

Doses are calculated using thick target dose equivalent factors

0 Electron loss estimates are conservatively picked and are based on a 2 hour life
time (rather than the expected 3 hour life time)

0 No credit is taken for self-shielding associated with internal accelerator
components.

@]

Measurements made at the European Synchrotron Radiation Facility comparing actual
radiation levels to calculated levels based on a similar set of assumptions determined that
predicted levels were conservative by a factor of 10 — 20 for their facility.

Ring Building

It should be noted again that only the Ring Building has a continuous occupancy. In order
to satisfy the ALARA criterion, we need to evaluate the total dose that would be saved if
a lower design criterion was used and compare that to the additional costs that are
incurred in increasing the shield thickness. If the value of the dose saved is less than the
cost of increased shielding, then the additional costs can be viewed as not warranted and
the shield considered to be optimized. The dose savings for 5000 hours of user program
and 800 hours of accelerator physics studies are included. The details of the ALARA
optimization calculation are given in attachments A and B.

Accelerator Enclosures

Using the occupancy and operating assumptions described in attachment A, the 30 year
integrated dose equivalent resulting from NSLS-II normal operations and machine studies
is estimated in attachment B to be ~ 175 rem for a shield designed to 0.5 mrem/h. The
saved dose for designing to 0.25 mrem/h is ~89 rem. The value of the saved dose is
$946,000 and the cost of increasing the shield thickness to reduce radiation levels to 0.25
mremv/h is ~$1,800,000". It is concluded that the dose saved by shielding to 0.25 mrem/h
does not warrant the additional costs; and the shield design can be considered optimized.

! Total cost of concrete based on increasing the thickness of concrete shielding in walls and roof
by 15 cm. This cost is based on estimates provided by the NSLS-II Conventional Facilities Division.
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There is one small portion of the Ring Building affected by the higher losses in the
injection region. A separate analysis is performed in attachment B which indicates that
supplemental shields are cost effective for the injection region and should be provided to
reduce radiation levels to 0.5 mrem/h in this area during 1 hz injection periods.

Hutch Shields

Using the occupancy and operating assumptions described in attachment A, the 30 year
collective dose equivalent for 58 beam lines resulting from a 5000 hours per year
operating schedule is ~ 10750 person-rem for experimental end stations (typically called
mono stations) and the First Optical Enclosure (FOE) hutches designed to 0.5 mrem/h.
The 30 year collective dose for hutches designed to 0.05 mrem/h is ~ 1075 person-rem.
The saved dose for designing to 0.05 mrem/h is ~9675 person-rem. The value of the
saved dose is $106,000,000 and the cost of increasing the shield thickness in both FOE
and the mono-hutch to reduce radiation levels to 0.05 mrem/h is ~$1,450,000. It is
concluded that the dose saved by shielding the hutches to 0.05 mrem/h is quite substantial
and worth the increased costs. The hutches will be shielded to 0.05 mrem/h.

Conclusion
Based on the analysis summarized above, we conclude:

L The concrete bulk shield for the storage ring designed to 0.5 mrem/h complies
with the requirements defined in Part 835.1002 and is ALARA.

II. Supplemental lead shields provided in the injection region which reduce
radiation levels to 0.5 mrem/h complies with requirements defined in Part
835.1002 and is ALARA.

I11. The lead shielding in the beam line hutches designed to 0.05 mrem/h complies
with the requirements defined in Part 835.1002 and is ALARA.

IV.  The estimated total annual dose for the facility designed to these criteria is
~39.3 person-rem with an average dose per worker/user assuming 3500
workers of ~ 11 mrem.

It is worth noting that there have been two design reviews of the proposed NSLS-II
shields by a knowledgeable group from other synchrotron radiation sources to assure that
the shielding methodology and assumptions are reasonable and consistent with
international practices. The Review Committee concluded that the proposed shields are
reasonable and consistent with designs at other facilities.

Administrative Controls to Maintain Exposure ALARA During Operations

There are a number of programs that will be in place when NSLS-II operates to ensure
the effectiveness of shielding and control of radiation exposure.
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Accelerators and beamlines will be subject to an initial commissioning period under
highly controlled conditions to confirm that adequate shielding consistent with the
shielding policy is provided. Set-points for interlocked radiation monitors and beam loss
monitors will also be established during commissioning to ensure that fault conditions are
detected and interlocked in a manner consistent with the shielding policy.

The on-going effectiveness of shielding will be actively monitored by radiation
instruments located on the experimental floor and other locations, and by frequent area-
surveys performed by the health physics personnel. Additional local shielding will be
provided to reduce the radiation field as needed. Passive area monitors will also be used
to integrate doses in various areas. The results will be analyzed for trends, and shielding
will be improved in the form of supplementary shielding as appropriate.

The work areas adjacent to the accelerator enclosures (Linac, Booster, Storage Ring) and
beam lines, including the Service Buildings, will be posted as radiologically Controlled
Areas. The tunnel providing access to the inner area of the site and the berms adjacent to
the Linac and Booster may also be posted. Posting requirements will be determined
during machine commissioning. Proper radiation and facility specific training will be
required for access to all posted areas. During the initial years of commissioning and
operation, a radiation dosimetry badge will be issued for all personnel working in the
Controlled Areas. It is expected that following verification of shielding effectiveness that
short-term users and visitors will not be required to wear a dosimeter while on the
experimental floor. This verification process is expected to take 2 — 3 years. Access into
the Controlled Areas will be controlled through the use of card readers (or other similar
controlling device) at access points to the building. Areas within the Controlled Areas
may have additional postings such a Radioactive Material Areas and Radiation Areas, as
required. Direct access to either the electron or synchrotron beams will be prevented by
the use of radiation safety interlocks described in the Preliminary Safety Assessment
Document (PSAD). Although not frequently needed at the NSLS, Radiological Work
Permits (RWP) will be issued by Radiological Control Division personnel as required in
accordance with the criteria in the BNL Radiological Control Manual.

A radiation monitoring program will be established in the Controlled Areas to protect
workers and to assure that their doses are kept ALARA. Radiation surveys will be
performed to assure that proper shielding is in place, to monitor machine operations and
to assure the containment of sealed sources or experiment samples. Different types of
radiation monitoring will occur at NSLS-II, e.g. personal dosimetry (e.g.
Thermoluminescent Devices or TLDs), passive area dosimetry (e.g. TLDs), active area
monitors with local and remote read-out to the Control Room, and hand-held survey
instruments used by trained personnel.
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Attachment A

Operating and Occupancy Assumptions for ALARA Design Review

I. Operating conditions

Energy — 3 GeV

Stored Current — 500 mA

Life-time — 2 hours

5000 hours per year for user program
0 Top-off every 72 secs to keep current at or near 500 mA
0 200 complete fills per year

Accelerator Physics — 1000 hours per year
0 200 hours per year at 1 hz injection rate and maximum injection current (15 nC/s)
0 800 hours per year for other studies at conditions similar to normal operation (i.e.
500 mA stored beam, top-off operation 1 pulse per minute top off

1. Anticipated Occupancies around Storage Ring
A. During User program

The highest occupancies on the floor will occur during the operating periods in which the
user program is on-going. In order to estimate the potential radiation exposure that will
take place during the user program, estimates of occupancies must be assumed as
described below. For analysis purposes we assume the occupancies described below.
These estimates are conservative and maximize the potential occupancies and radiation
exposure. It should be noted that the occupancies for the users and NSLS-II beam line
staff is much higher than that of the NSLS-II operating staff. NSLS-II operating staff
(e.g. members of the RF Group, power supply group, interlock group) are not routinely
on the floor, but rather enter the building to adjust or trouble shoot components during
studies or normal operations to seek to improve performance. Higher occupancies are
assumed for members of the ESH Group and floor coordinators who have a greater
routine presence on the floor.

Group 1- beam line staff & users at mono-chromatic end-station
Assumptions: We assume 3 personnel per beamline located at an average distance of 30
cm from an end station wall. We assume 58 beamlines in operation located at an average

distance of 10 meters from the storage ring wall. We assume 5000 hrs/y occupancy with
storage ring operating.
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Hutch wall is 1 m from beam line scatter point
0.05 x (100/130 cm)”2 = 0.03 mrem/h dose rate from the beamlines
0.5 mrem/h x (2/12)*2 = 0.014 mrem/h dose rate from the storage ring

Group 2 — beam line personnel performing maintenance in FOE while storage ring
operating

Assumptions: Periodically beam line personnel must enter the FOE to perform install,
adjust or maintain equipment within the enclosure. Such entry requires that the beam line
be secured by shutting the safety shutter. Therefore such work will normally be done
during scheduled accelerator maintenance periods in order to maximize beam line
productivity, therefore we assume only a 10% occupancy during the standard 5000 hour
operating year. We assume 2 personnel at each of 58 beamlines working 30 cm from the
storage ring wall for 500 hrs/y with accelerator operating and beam line off

0.5 x (2/2.3)*2 = 0.38 mrem/h dose rate from the storage ring
Group 3 - infrared beam lines

Assumptions: We assume 3 Infra-Red scientists per beamline, 6 beamlines with
occupancy at 1 m from wall and 4 beamlines at 10 meters from the storage ring wall. We
assume 5000 hrs/y occupancy with storage ring operating

0.5 x (2/3)"2=0.22 mrem/h dose rate for 6 beamlines
0.5 mrem/h x (2/12)*2 = 0.014 mrem/h dose rate for 4 beamlines

Group 4 — Beam line personnel working on top of FOE while beam line is in
operations

Assumptions: Provisions are made for use of the top of the FOE for storage. We assume
that there will be need intermittently during beam line operations for personnel to place
or retrieve equipment from the hutch top. We assume a total of 5% of the operating cycle
as the occupancy on the top and that the person is kneeling down rather than standing.
We also assume that the person accesses the hutch by walking on the mezzanine.
Therefore, we have 1 person per beamline, 58 beamlines, 30 cm from the hutch top. 250
hours per year on hutch-top; 25 hours per year on mezzanine traveling to hutch top — 1 m
from mezzanine floor

0.5 x (3/4)*2 = 0.28 mrem/h dose rate from the storage ring at 1 meter on mezzanine for

25 hrsly
0.05 x (1.5/1.8)"2 = 0.035 mrem/h dose rate at 30 cm from the hutch top for 250 hrs/y.
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Group 5 - Members of the Power Supply Group

Assumptions: We assume a maximum of 2000 person hours per 5000 hour operating year
on the mezzanine working at an average distance of 1 meter from the floor

Dose rate at 0.5 mrem/h criteria = 0.5 x (3/4)"2 = 0.28 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 6 — Members of the Vacuum Group

Assumptions: We assume a maximum of 2000 person hours per 5000 hour operating
year on the mezzanine working at an average distance of 1 meter from the floor.

Dose rate at 0.5 mrem/h criteria = 0.5 x (3/4)"2 = 0.28 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 7 — Members of the Insertion Device Group

Assumptions: We assume a maximum of 100 person hours per 5000 hour operating year
on the mezzanine working at an average distance of 1 meter from the floor.

Dose rate at 0.5 mrem/h criteria = 0.5 x (3/4)"2 = 0.28 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 8 — Members of the Interlock Group

Assumptions: We assume a maximum of 100 person hours per 5000 hour operating year
on the mezzanine working at an average distance of 1 meter from the floor.

Dose rate at 0.5 mrem/h criteria = 0.5 x (3/4)"2 = 0.28 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 9 —Floor Coordinators, health physics staff and ESH personnel

Assumptions: We assume a maximum of 2500 person hours (5 people at 500 hours each)
per 5000 hour operating year working at a distance of 1 m from the SR wall and
mezzanine floor. We also assume a maximum of 500 person hours per 5000 hour
operating year (5 people at 100 hours each) working at a distance of 30 cm from
endstation and also from FOE.

Dose rate on mezzanine at 0.5 mrem/h criteria = 0.5 x (3/4)"*2 = 0.28 mrem/h dose rate
from the storage ring at 1 meter

Dose rate at 30 cm from hutch at 0.05 mrem/h criteria = 0.05 x (100/130 cm)"2 = 0.03
mrem/h dose rate
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B. During Accelerator Physics studies

Occupancies on the experimental floor during accelerator studies will be much lower than
occupancies during the normal user program since beam lines are not available for use in
the research program. However, it is assumed that some personnel will be present to set
up for future work and to make adjustments to beam line and research equipment. These
estimates are based on current experience at NSLS and other light sources and are judged
to be conservative estimates.

i. High current, fast injection studies assumed for 200 hours/per year
Group 1- beam line staff & users at mono-chromatic end-station

Assumptions: We assume 1 person for every other beamline working at a distance of 10
meters from the storage ring wall for a total of 29 people working during the 200 hours.

30 mrem/h x (2/12)*2 = 0.83 mrem/h dose rate from the storage ring

Group 2 — beam line personnel performing maintenance in FOE while storage ring
operating

Assumptions: We assume 1 beam person per every other beam line for a total of 29
people working in FOEs at a distance of 30 cm from the storage ring wall. We assume
FOE:s are occupied for 100 hours during accelerator studies.

30 x (2/2.3)*2 =22.7 mrem/h dose rate from the storage ring

Group 3 - infrared beam lines

Assumptions: We assume 1 infrared beamline scientist for every other beamline, a total
of 3 people working at 1 meter from the storage ring wall and 2 people working at 10

meters from the storage ring wall. We assume 200 hrs/y occupancy.

30 x (2/3)"2=13.3 mrem/h dose rate for 6 beamlines
30 mrem/h x (2/12)*2 = 0.83 mrem/h dose rate for 4 beamlines

Group 4 — Beam line personnel working on top of hutch during studies
Assumptions: We assume 1 person for every other beamline, a total of 29 people exposed
for 10 hours on the hutch top during high injection studies. We also assume 1 hour on

mezzanine traveling to hutch top at 1 m from mezzanine floor

30 x (3/4)"2 = 16.9 mrem/h dose rate from the storage ring at 1 meter on mezzanine for
25 hrsly
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Group 5 - Members of the Power Supply Group

Assumptions: We assume a maximum of 80 person hours on the mezzanine working at
an average distance of 1 meter from the floor

Dose rate at 0.5 mrem/h criteria = 30 x (3/4)*2 = 16.9 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 6 — Members of the Vacuum Group

Assumptions: We assume a maximum of 80 person hours on the mezzanine working at
an average distance of 1 meter from the floor

Dose rate at 0.5 mrem/h criteria = 30 x (3/4)*2 = 16.9 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 7 — Members of the Insertion Device personnel

Assumptions: We assume a maximum of 4 person hours on the mezzanine working at an
average distance of 1 meter from the floor

Dose rate at 0.5 mrem/h criteria = 30 x (3/4)*2 = 16.9 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 8 — Members of the Interlock Group

Assumptions: We assume a maximum of 4 person hours on the mezzanine working at an
average distance of 1 meter from the floor

Dose rate at 0.5 mrem/h criteria = 30 x (3/4)*2 = 16.9 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 9 — Members of the Floor Coordinators, health physics staff and ESH
personnel

Assumptions: We assume a maximum of 100 person hours working at a distance of 1 m
from the SR wall and mezzanine floor.

Dose rate at 0.5 mrem/h criteria = 30 x (3/4)*2 = 16.9 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

ii. 1 pulse/min injection assumed for 800 hours/per year

Group 1- beam line staff & users at mono-chromatic end-station
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Assumptions: 1 person for every other beamline working located at a distance of 10
meters from the storage ring wall. A total of 29 people working for 800 hours during
accelerator studies

0.5 mrem/h x (2/12)*2 = 0.014 mrem/h dose rate from the storage ring

Group 2 — beam line personnel performing maintenance in FOE while storage ring
operating

Assumptions: 1 beam person per every other beam line. A total of 29 people working in
FOE:s at a distance of 30 cm from the storage ring wall. FOEs are occupied for 400 hours
during accelerator studies.

0.5 x (2/2.3)*2 = 0.38 mrem/h dose rate from the storage ring

Group 3 - infrared beam lines

Assumptions: 1 Infrared beamline scientist for every other beamline, a total of 3 people

working at 1 meter from the storage ring wall and 2 people working at 10 meters from the
storage ring wall. 800 hrs/y occupancy during accelerator physics studies.

0.5 x (2/3)"2=0.38 mrem/h dose rate for 6 beamlines

0.5 mrem/h x (2/12)*2 = 0.014 mrem/h dose rate for 4 beamlines

Group 4 — Beam line personnel working on top of hutch during studies
Assumptions: 1 person at every other beamline, a total of 29 people exposed for 50 hours
per year on the hutch top. 5 hours per year on mezzanine traveling to hutch top — 1 m

from mezzanine floor

0.5 x (3/4)*2 = 0.28 mrem/h dose rate from the storage ring at 1 meter on mezzanine for
25 hrsly

Group 5 — Members of the Power Supply Group

Assumptions: a maximum of 320 person hours on the mezzanine working at an average
distance of 1 meter from the floor

Dose rate at 0.5 mrem/h criteria = 0.5 x (3/4)"2 = 0.28 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 6 — Members of the Vacuum Group

Assumptions: a maximum of 320 person hours per year on the mezzanine working at an
average distance of 1 meter from the floor
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Dose rate at 0.5 mrem/h criteria = 0.5 x (3/4)"2 = 0.28 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 7 — Members of the Insertion Device personnel

Assumptions: a maximum of 16 person hours per year on the mezzanine working at an
average distance of 1 meter from the floor

Dose rate at 0.5 mrem/h criteria = 0.5 x (3/4)"2 = 0.28 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 8 — Members of the Interlock Group

Assumptions: a maximum of 16 person hours per year on the mezzanine working at an
average distance of 1 meter from the floor

Dose rate at 0.5 mrem/h criteria = 0.5 x (3/4)"2 = 0.28 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

Group 9 — Members of the Floor Coordinators, health physics staff and ESH
personnel

Assumptions: A maximum of 400 person hours working at a distance of 1 m from the SR
wall and mezzanine floor.

Dose rate at 0.5 mrem/h criteria = 0.5 x (3/4)"2 = 0.28 mrem/h dose rate from the storage
ring at 1 meter on mezzanine

I11. Comparison of Accelerator Physics Studies on Shielding Requirements

Based on these assumptions identified in I. above, we can calculate the total number of
electrons/year accelerated and lost in ring. This parameter is a key factor in determining
the adequacy of the shield.

Electrons lost during User Program

200 fills per year =200 x 1.3 pC / fill = 2.6 x 10* uC/y — 2.6 x 10*°x 6.24 x 10"* ¢/uC =
1.62 x 10" electrons per year injected and lost per year

With 2 hour life and 500 mA beam we will lose ~ 11 nC/min
If injection efficiency is 80%, we must inject 13.2 nC/min

Total number of electrons injected and lost over 5000 hours of stored beam is:
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5000 hours/y x 60 min/h x 13.2 nC/min = 3.96 x 10° nC/year lost during stored beam =
3.96 x 10° nC/year x 6.24 x 10’ ¢/nC = 2.47 x 10'® electrons per year lost

Total number of electrons lost during user program are 1.62 x 10"+ 2.47 x 10'°=

2.63 x 10'° per year

Accelerator Physics Studies

Assume 200 hours of 1 hz injection studies

200 hours/y x 3.6 x 10° s/h x 15 nC/s injected x 6.24 x 10° e/nC = 6.74 x 10'° electrons
per year lost

Assume that the other 800 hours are at 1 injection /min rate

800 hours/y x 60min/h x 15 nC/min injected x 6.24 x 10° e/nC = 4.49 x 10"’ electrons per
year lost

Total electron/yr lost during accelerator physics studies = 6.74 x 10'°+ 4.49 x 10"°=17.19
x 10"

Conclusion: Over the course of the year, electrons lost during accelerator physics studies
have the potential to be higher than the total losses that occur during the user program.
The potential for radiation exposure during accelerator studies will depend on the nature
of the studies and the occupancies on the experimental floor during the accelerator
studies. Accelerator studies are normally scheduled well in advance and many
participants in the normal user program will not be present since beam lines are not
available during studies. Occupancy assumptions used in our calculations during
accelerator study periods are therefore much lower than normal operating periods.

However, as indicated in the analysis above for electrons accelerated per year, it is clear
that high intensity injection studies have the potential to produce higher radiation levels
in occupied areas. During the early years of commissioning and operations, 1 hz injection
periods will likely be needed to establish operating parameters that permit achievement of
design goals for accelerator performance. Because of the potential for higher radiation
levels during prolonged 1 hz injection studies, all accelerator studies will require work
planning and administrative control of occupancy, particularly in areas located near the
storage ring wall (including work conducted inside the FOE) and on the mezzanine floor.
Such restrictions will be most probable when initial commissioning of the ring is
conducted, and periodically, but not frequently during the remainder of the operating life-
time of the facility (such as recovery of vacuum after bleed-up periods). Because of the
special controls that will be applied and the unpredictable forecasting of prolonged 1 hz
injection over the 30 year history of the facility, the potential radiation exposure of 1 hz
operation is not included in the estimates of total integrated dose for the facility. The
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Final - 8-5-09

total integrated dose does include the estimates of dose received during 800 hours of
accelerator studies conducted at normal operating parameters.
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Purpose of Review

® Are the programs:
® Effective in achieving goals?

®* Adequate to recognize, evaluate, and control
risks?

® Are the objectives suitable to manage risks and
Improve the program?
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AGENDA

Overview

e Operations Review
e Construction Review
 Goals for FY11

 Summary/Senior Management Evaluation
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Background

® Light Source Directorate Management reviews
 NSLS began 2005
 NSLS-Il began 2008

® FY 10 First PSD Mgmt review (combined

NSLS & NSLS-Il now the Photon Science
Directorate)

® Directorate Reorganization into PSD 10/1/10
« Training moved to PSD Business Division
* QA moved to PSD Business Division

£% % U-S- DEPARTMENT OF BHﬂﬂKH&“EN
QT ENERGY NATIONAL LABORATORY
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ESH Integration Progress

® NSLS & NSLS-Il ESH staff have been working on integration of
Operational ESH programs since FY08

MOU arrangement was methodology to cover critical activities without
significantly increasing staff, also beneficial to integrate staff and programs,
MOU'’s no longer necessary with new organization structure

EMS/OHSAS program integrated in 2008 — covers all activities in directorate
Including construction activities

Training Program combined in 10 — covers all activities in directorate
Tier 1 program combined in 08

NSLS Policy & Requirements Manuals (PRM’s) adopted by NSLS-II and are
being upgraded to Directorate wide

NSLS Beam line safety committee being used for NSLS-1l beam lines

EMS/OHSAS Improvement Plan — combined 09

U.S. DEPARTMENT OF BROOKHFAVEN

l ENERGY NATIONAL LABORATORY
5 BROOKHAVEN SCIENCE ASSOCIATES





Scope of Work PSD (changing circumstances)

*PSD activities over next few years (FY11-13) will include:
* Operating NSLS
e Constructing NSLS-Il — including 6 ID Beam lines
e Constructing 6 ID beam lines for DOE-BES (NEXT)
» Constructing 4 ID beam lines for NIH
« Constructing ~ 14 BM/3PW beam lines for BES, BER, NSF...
* Overseeing construction of 3 Type |l Beam lines
« Beneficial Operational Readiness Evaluations
* Technical Equipment Installations
« Commissioning of Linac, Booster and Storage Ring

*Additional activities will soon follow (FY14 -15), including:
« Constructing additional ID/BM/3PW beam lines for DOE-BES and
DOE-BER
 Start of operations of NSLS-II
 Decommissioning NSLS

&5 %, V-S- DEPARTMENT OF BHﬂﬂKH&“EN
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Scope of PSD ESH Responsibilities

CONSTRUCTION

DESIGN &
COMMISSIONING

OPERATIONS

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY

Assure all Environmental, Safety and Health Aspects for Construction

* Ring Building, LOB’s, Sub-Station Upgrade and Chilled Water
Upgrade

 Technical Equipment installation
« 260 contractors, expected to peak over 400

Assure that the Conventional Facilities, Accelerator and Experimental
components are designed to meet all ESH criteria

» Code compliance

* Incorporate lessons learned from complex operations

« Radiation shielding & ALARA

» Commission facilities to operate within Authorization Basis

Assure all Environmental, Safety and Health Aspects for Operations
» NSLS, SDL, R&D support areas, assembly areas and future
NSLS-II facility.

» Operate within existing Authorization Basis.
o Staffing 170 NSLS; 250 NSLS-II, Users up to 2200

BROOKHFAVEN

NATIONAL LABORATORY
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Environment, Safety and Health Organization

Environment, Safety and Health
Manager — S. Hoey

BHSO
P. Kelley

Deputy — A. Ackerman
|

C. Seniuk
D. Diem

ESH Operations
Manager
A. Ackerman

Construction Safety ESH Design &
Lead = Commissioning
K. Krasner Lead
S. Hoey
EWH Radiation Physics
T. Anschutz — P. K. Job

ESH Coordinator
L. Stiegler
G. Wilson

Health Physics

Torcon W. R. Casey

K. Krasner ]

ESH Engineer
B. Heneveld

Readiness Evaluation
B. Heneveld

Authorization Basis
J N. Gmur

Safety Officer
B. Chmiel

COMMITTEES

ALARA Committee

Beam line Review Committee

EMS/OHSAS Committee

ES&H Committee

ES&H Improvement Committee

Interlock Working Group Review Committee
PS Directorate Safety Committee

Safety Engineer
T. McDonald

ESH Assurance
M. Buckley
C. Nielson

Laboratory Support

Radiation Control
F. Zafonte
F. Flannigan

Industrial Hygiene
C. Weilandics

Environmental
Compliance
D. Bauer

Construction
T. Conrad

Readiness Review
R. Travis

Safety Engineering
S. Kane
M. Gaffney
R. Biscardi

BROOKHFAVEN
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PSD Safety Record

Hours Recordable | Recordable | DART | Dart Rate
Worked Cases Rate Cases*
PSD Staff FY08 503,457 1 38 0 0
PSD Staff FY09 608,795 3 38| 2 .66
<:I3§D Staff FY10 724,703 0 0 0 O:>

PSD Staff Cumulative 830,955 q 43 2 22
Contractors FY08 0 0 0 0 0

Contractors FYQ9 60,208 2 6.64 1 3.32
Contractors FY10 330,929 3 1.81 1 .60
Contractors Cumulative 391,137 5 2.56 2 1.02
Total PSD Cumulative 2,228,092 9 81 4 .36

e U.S. DEPARTMENT OF

£ N
2\ ..l-;
i S
pCiTEs O

TRC = Total Recordable Case — medical treatment no lost time
DART = Days Away Restricted Transfer = Lost time
* DART's are also counted as recordable for rate calculation

TRC Target: DOE Staff / Contractors (Gen Ind): 0.65/1.8 (4.7)
DART Target: DOE Staff / Contractors (Gen Ind): 0.25 /0.6 (2.5)

BROOKHFAVEN
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Photon Sciences Directorate
Operations ESH

e Management Systems
 Performance Measures

e Goals for FY 10

BROOKHFAVEN

NATIONAL LABORATORY
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ESH Program Responsibilities

* EXxperiment safety review

®* Work planning support

®* Emergency planning

* Environmental management

® Hazardous waste
management

® |ndustrial hygiene
® Industrial safety

®* Radiation safety

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY

11

Safety system configuration control
Self-assessment

Risk assessment

Interlock testing (radiation & laser)
Tier | inspections

Compliance audits

Training

Quality assurance

Configuration management

BROOKHFAVEN
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ESH Scope of Operations

725 National Synchrotron Light Source: 162,156 ft2
123,644 ft2 (Exp. Floor)
726 Mechanical Support: 3,519 ft?
727 Mech/Magnet Measurement: 3,519 ft?
729 Source Development Lab: 8,018 ft?
902/905 Magnet test and assembly, vacuum: 22,690 ft2
703 Exp. Facilities Div.; 9 new labs: 7,360 ft2
945 Vacuum lab: 4,068 ft?
832 RF, magnetic measurement: 7,895 ft?
820 Front Ends Diagnostics: 5,700 ft?

(O 4
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Qi

Related Websites

E
&
:
E

Light Sources Directorate EMS/OHSAS Documents and Links

The Light Sources Directorate follows the BML requirements in the SBMS Program and Subject Areas for EMS and OHSAS. The links below contain information that is specific to the Directorate in these areas.

The Light Sources Directorate follows the BNL Environmental. Safety. Security and Health (ESSH) Policy.

Planning

e NSLS Significant Environmental Aspects Matrix [%
« NSLS Significant Environmental Aspects Matrix

« MNSLS QA Manual

« NSLS- QA Manual

« Paolicies and Requirements Manual

e EMS. FUA and SADVASE Checklist for Directorate Reviews

« Job Risk Assessments

Facility Risk Assessments
e ESH Improvement Plans

Implementation and Operation

Each employee has an associated Roles, Responsibilities, Accountability and Authority (R2A2) listing for their position. Control of Documents is governed by the MSLS QA manual listed above.

e NSLS Process Assessments
o Worker Qualification Matrix
e MNSLS Training Requirements

& NS Sl Training Requirements

e NSLS Job Specific Environmental Training 3554
e Outline of Light Sources Directorate EMS/OHSAS Communication FYlO ACtIVIty
& Key Contacts List

o EMS/OHSAS Committee ®* 9 JRA's reviewed / revised
« EMS FAQs

« DHSAS FAQs ®* NSLS Process Assessments:

e Work Planning and Control

e Local Emergency Plans 6 reviewed / revised

Checking and Corrective Action e NSLS “ Process AssessmentS:
+ NSLS QA Manual 1 completed

e NSLS-Il QA Manual

« Assessment Tracking System ~ |ntel‘na| aUd|t
& PREM 1.2.0 Environmental. Safety. and Health Inspections 3 tMlnorl flndlngs Closed

« PEM 1.1.1 Injury and Incident/Accident Investigations. Critigues and Occurrence Reports

Management Review

« Management Review presentations and minutes

ENEINWGT 13 BROOKHAVEN SCIENCE ASSOCIATES





ISM
FY 10 Work Planning Overview

® Operations
» 30 Enhanced Work Plans; 100’s reviewed
« Manager & 25 Work Control Coordinators
* Primary Reviewer (ESH)

® Science
e ~ 1200 Safety Approval Forms
* Experiment Review Coordinators (ESH)

* Operations Coordinators (Operations)

» Extended Reviews
— ‘Energetic’ materials

® Science Facility
e 21 NSLS laboratories (BNL ESR’S)
o 25 NSLS Il work areas

PP 5> Office of BROOKHFAUEN

4 Science NATIONAL LABORATORY
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e ESH Performance Measures
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ESH Performance Measures

® Progress on ESH Targets
® Assessments and audits
* Tier |

* Traffic violations

® Injuries

®* Events

® STOP Observations

®* Radiation exposure

®* Hazardous waste generation

PP 5> Office of BROOKHFAVEN

4 Science NATIONAL LABORATORY
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ESH Performance Measures

® Progress on ESH Targets

PP 5> Office of BROOKHFAUEN
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ESH Improvement Plan

®* Goals
« PEMP
 Institutional OHSAS / EMS
o Audits
* Other department specific issues

®* Annual Plan
* Tracked in Family ATS
» Targets for each goal
» Assigned (personnel performance appraisal; Due date)

® FY10 PSD Improvement Plan
o 13 goals
o 23 targets

£E %, U-S. DEPARTMENT OF BROOKHEAEN
ENERGY NATIONAL LABORATORY
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ESH&Q Improvement Plan
FY10; 13 Goals

®* Further implement the beam line hazard analyses. (Continuing)

* Define User material transport requirements; establish needed resources. (Continuing)
® Increase awareness to accidents, incidents and traffic violations. (Complete)

® Further implement the set-up laboratory Experiment Safety Reviews (ESR’s). (Complete)
®* Advance Directorate Human Performance Improvement Program. (Complete)

* Establish one meaningful and cost-effective proposal for pollution prevention. (Complete)
® Support BNL efforts to maintain ISO 14001 and OHSAS 18001 standards. (Complete)

® PS Level 2 and 3 managers will complete 3 STOP observations each quarter. (Complete)
®* Provide ESH support to NSLS Il operations activities. (Complete)

* Enhance configuration management. (Continuing)

®* Upgrade User training. (Continuing)

® Establish a tracking mechanism for near miss events. (Continuing)

®* Re-evaluate laboratory steward assignment. (Continuing)

% U-S. DEPARTMENT OF BnnnK“p‘"E"
ENERGY NATIONAL LABORATORY
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Beam Line Hazard Analyses
Human Performance

HAZARD INFORMATION PLACARD

Location Area Name
NSLS Bldg. 725 X7B
o
Develo P HAZARD WARNINGS

 |dentify and characterize
— ‘routine’ tasks
— ‘error likely’ situations

Use Gas Cabinet CROGENS
Follow SOP LS-ESH-0048

PPE for cryogen use:

Limit quantities at beamline to
<250 ml

Use PPE — safety glasses, nitrile
gloves

*Compressed Gas Training — (TQ-COMPGAS1 or NSLS User Training)
*Transport cylinders using a cylinder cart

e Meet with Local Contact at each line e e gt i side sields when comecingines

sLeak check gas lines

ea
ony a
eve e chest level

. . - *Flash arrestor for flammable gas Pressurized transfer of LN2 or LHe,
“or -

(ESH & Training Coordinator)
ace er Safe
lass oggles

)

« Controlled (annual review)

BNL Chemistry Dept
General Electric - Piscataway

®* |Implement

. . CONTACTS Ph Emergency Phone
 Reviewed with BLOSA one

BEAMLINE MANAGEMENT  Jon Hanson 4378 (631) 929-0319 (631) 255-2884
ALTERNATE CONTACTS Gong Zhou 4343 (267) 608-5666

e Post RuiSi 4343  (443)319-3002

CONTROL ROOM 2550 Pager: Dial 3456, wait for tones, 5824 ,then call back #

Special Instructions:
Soldering: Use a designated area. Periodically clean surfaces.

High Temperature Heater: Be aware of warning signs f
High Pressure Sample Cell: Wear Safety Glasses —

ISOLATION LOCATIONS FOR UTILITIES: Main breakers on front of hutch. Water valves (2) on
sawtooth wall.

)ENERGY % fsis)






User Transport
Hazardous Material

Transport of “hazmat” is a complex wide challenge

® 2009 BNL Audit
e Training; labeling; packaging; documentation

 Users
« Everyone brings something
« Common carrier is best (time, planning, and money)
« What may | bring in my car? — Materials of Trade
* Emphasize transport during Experiment ESH review

® Lab Transportation Safety Committee:
 ORNL visit
« Consolidate BNL transportation services
* Add technical support to chemical shipment
e MOT shipping station

| 7 Office of
4 Science

U.S. DEPARTMENT OF ENERGY 2 1

% What
Hazardous Materials
Regulations
Apply to
Materials of Trade?
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ESH Communication
Increase Awareness

®* Weekly User meeting

* Weekly Photon Division management meeting
® Semi-monthly ESH Operations meeting

® Periodic scientific staff meeting

® Tri-annual UEC Town Meetings

* Annual ‘All-Staff’ meeting

®* Monthly E-News

® STOP Observations

® NSLS Highlights

®* BNL Lessons Learned

GER, U.5. DEPARTMENT OF BROOKHFAVEN
’ ] ENERGY NATIONAL LABORATORY
KO~ 22 BROOKHAVEN SCIENCE ASSOCIATES






ESH Performance Measures

® Assessments and audits

PP 5> Office of BROOKHFAUEN

4 Science NATIONAL LABORATORY
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Audits / Assessments

18 Total
CDC Select Agent Registration * Internal EMS/OHSAS
BNL Flammable Liquid Storage * External EMS/OHSAS
TCAP Barrier Analysis ® BHSO Interlocks and LOTO
Beryllium use review ®* ORNL Radiological Control
Laser; Static Mag field; non-ionizing * Multi-topic Industrial Hygiene

radiation
BHSO Electrical Safety

EPA RCRA inspection
Material handling

* DEC RCRA inspection
® BHSO Confined Space
®* DOE ‘shift turnover’ observation

®* DOE Conduct of Ops log keepin
Suffolk Co. storage tank inspection y ps 10g ping

® Few findings; Tracked in Family ATS
® Value = self-assessment preparation

GERy, U.5. DEPARTMENT OF BROOKHFAEN
ENERGY NATIONAL LABORATORY
24 BROOKHAVEN SCIENCE ASSOCIATES






ESH Performance Measures

°* Tier |

PP 5> Office of BROOKHFAUEN
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90

60 -

50 A

40 -

10 +

49

Number of inspections per year

45

33

27

22 21

15

39

65

76

43

33

27

83

2500

FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 FY2010

2000 A

1500 -

1000 -

500 -

1187

Number of infractions per year

1030

718
499 471

356 374

720

765 self reported violations
during December 2009 "BNL
Housekeeping Stand-down"

842

577
464

340

1149

1962

FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 FY2010

26





30

25

20

15

10

60

50

40

30

20

10

24
23
22 21

S T N D Y N N I S O I N S S

25 Number of infractions per inspection
24

17 17

10

FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 FY2010

54
37
33
| I | I

Turnaround Time; Notification to Correction (days)

35
29 28.5
23 23.7 223
i i I I ] l

FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 FY2010

27





Tier | Summary

® Entire directorate within one program since 2008
® Substantive inspections

® Core team and Area Representatives
® Findings assigned, tracked, and trended
®* Engaged with the lab-wide improvement effort
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ESH Performance Measures

* Traffic violations

PP 5> Office of BROOKHFAUEN
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PSD Traffic Violations

PSD Traffic Citation Distribution FY08-FY10

60

50

40 I:I:
30 | Users/Guests
- m PSD Staff
20 -
10 ElEElE PSD Traffic Citation Type FY08-FY10
0 - 60

FY 08 FY 09 FY 10
50
40
30
mFY08
20 mFY09
mFY 10
10
0 -
\ A >
& P @
&
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ESH Performance Measures

® Injuries
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PSD Injuries

Fiscal Year 2010 cases
6
(First Aid)
Sprained wrist 2 Qftr (Staff)
Ear pain; fire alarm 2nd Qtr (Staff) (2 individuals)
Forehead laceration 3rd Qtr (Staff)
Head laceration 3rd Qtr (Staff)
Pinched finger 3rd Qtr (Staff)

No Recordable or DART

| 7 Office of
4 Science
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Accident — January 2010 First Aid Case
NSLS; January 31, 2010

Location
Bldg. 725; Experiment floor

Injury
Bruised wrist

Description:

A flight path beam tube failed to latch when being attached, and struck both hands of one of our scientists during experiment
set up at a beam line end station. The device weighs approximately 20 Ibs and was caught by the scientist after striking the
worker’s hands. Both hands were initially hurt. After 5 days only her left hand still hurt. Her wrist and thumb are bruised.

Analysis:

The worker was lifting and holding the device in place and trying to latch it in position. The device failed to latch and twisted
as it struck the worker and was caught. The beam tube being placed was at shoulder height, which was an awkward
posture, and the weight was not distributed evenly.

Causes:

The beam tube is too heavy to elevate and place alone. Elevating the work surface may have made the placement less
awkward. Also, having a second person to help hold the equipment would have made it more stable.
Corrective Actions:

The flight path will be disassembled and installed in separate pieces if only one person is available for installation.
Instructions for this operation will be included in the beam line documentation. That documentation is in
development and scheduled for completion before 09/2010.

Ackerman / Stiegler; Updated 05/26/2010





PSD Non-Construction Injury Cases
FY 97to FY 10

16

14

12

o N A~ O
|

i
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

B First Aid © Recordable B DART
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ESH Performance Measures

® Events

&ER, U.S. DEPARTMENT OF BROOKHFEAIEN
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Events
FY 10 ORPS Categorizer Calls (non-injury)

® SDL Accelerator Safety Envelope (ASE) violation; SC3 (closed)
® NSLS Interlock modification; SC4; (closed)

Not reportable:
® SDL Klystron odor
®* SDL melted polyethylene shielding

® 725 elevator oil spill

4 Construction
One SCBNL: Small Welding Fire

£E R, U-S. DEPARTMENT OF BROOKHEAEN
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Interlock Modification Error
ORPS

#® National Synchrotron Light Source - Windows Internet Explorer

Eve n t : O - Brp:/fwww st bl govfeshibighiighis hilites him

# 4 DNational Synehvotron Light Source -8 & -Poev OTookse

® Beam line interlocks returned to service;
partial recertification test

* Taken out of service once discovered

®* Complete testing; no adverse finding

utdowns and seversl mantenance periods. Thers was 3 lang
+ Time between plansing and wosking can 3dd

Corrective action:
®* Formal critique; cause = communication failure

®* Review interlock work procedures

< »
‘i rarchicsl Manu 364 Man_Bewinoom S Lozl et 0% -

® Interlock Working Group improvement
* Review charge; better define responsibility
* Major shutdown meetings

® NSLS ESH Highlight

.....
cccccccc
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ESH Performance Measures

® STOP Observations
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STOP Observations

®* 100% met the goal ®* 9 SORO observations
® 229 individual observations e Hosted 7 SORO observations

——

15t place: 18 Ackerman

2"d place: 16 Hulbert

3 place: 15 Kao & Fallier

2009 Management Review Follow Up Item
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ESH Performance Measures

®* Radiation exposure
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Radiation Dose Measurements
January to October 2010

On average:
®* Neutron Dose 0 » 284 badges issued
* Deep Dose: 25 mRemon 4 TLD’s each month

e 3402 for the year

Collective Dose = 25 Person — mRem

2009
e 10 person-mRem

* Booster neutron shielding added
* New magnet in Booster to X-ray transport = improved injection efficiency

PP 5> Office of BROOKHFAVEN
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ESH Performance Measures

® Hazardous waste generation
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NSLS Waste Totals by Year

18,000 -

16,000

14,000 Increase is due to:

7,980 Ibs of ryd lime solution (maintenance)
1,760 lbs of oily water waste (maintenance)
12,000 485 Ibs of hydraulic oil (maintenance)

460 |bs of used LPS cleaning solution

450 Ibs of gylcol coolant (maintenance)

% 10,000 425 |bs Vacuum pump oil (operations)
c 300 lbs Blasocut (operations)
=2
(o]
(= 8,000 \
6,000 \
4,000
2,000
0
FY 97 FY 98 FY 99 FY 00 FY 01 FY 02 FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 FY 10
M Mixed 0 0 0 50 0 0 0 0.06 0 0 0 0 0
i Radioactive 0 20 738.1 174.1 16 0 1.76 830.07 | 0.001 0 3.91 2 0

M Hazardous 11,445.6|10,446.3| 962.4 | 1,626.2 | 1,850.8 | 1,386.7 | 777.3 |1994.132(2105.47 | 823.93 | 519.62 | 1082.35| 796.86 |446.791
B Non Hazardous | 5,219.5 | 3,484.9 | 3,297.7 | 8,670.6 | 3,043.8 | 1,522.7 | 2,504.9 | 1558.43 | 742.42 |1311.06 | 1205.69 | 1579.13 | 1949.31 |12549.52

43 Anticipate increase for FY11 = 703 Optics Lab





NSLS Waste History by Type of Waste in Pounds

12,000
7,980 Ibs of ryd lime solution
1,760 lbs of oily water wast
485 lbs of hydraulic oil
460 lbs of used
10,000 H 450 Ibs of gylcol coolant LE L
425 lbs Vacuum pump oil
300 Ibs Blasocut
8,000 \
6,000
4,000
2,000
0 —i-— I —

Non Hazardous Hazardous Radioactive Mixed

MFY97 MFYO98 MFYO99 MFYOO MFYOl mFYO2 mFYO3 MFYO4 MFYO5 MFYO6 mFYO7 WFYO8 MFYO9 wmFY 10
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e PSD ESH&Q Management Systems
 ESH Performance Measures

+ Goals for FY 10
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PSD ESH Goals
Improvement

Continued from FY10
® Configuration management ; document control
® User hazmat transport

® Establish a tracking mechanism for near miss events

New for FY11l

* Define worker qualification requirements
» Risk analysis; document and track

* Define ‘Conduct of Operations’ requirements
 New Order
 NSLS; SDL
 Beam line

Construction

%, U.S. DEPARTMENT OF BnnnK“ﬁ"EN
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PSD Construction
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Construction Management System

® Construction activities are governed by:

* Approved ESH Plan — based on template, reviewed and approved by Lab
with Project and BHSO input

e Strict conformance to 10CFR 851 and OSHA 1926 & BNL Construction
Safety Subject Area

* Prime Contractor is responsible for implementation of program that flows
down to all subs

« Site is a CCIP, making prime responsible for subs (LL from CFN)

* Phase Hazards Analysis (PHA'’s) cover all work activities (125 PHA’s in
place)

P BROOKHEAAEN
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Construction — Progress on Targets & Objectives

®* Improve ESH performance of the prime contractor
® Establish a tracking mechanism for “near miss” events

* Leg break incident in FYQ9 resulted in 48 corrective actions many of which
were designed to make improvements in the contractors performance.

* Highlights:
— Self Assessment program (contractor and lab)
— Staffing Increases
— Enhanced PHA'’s
— Modified Safety Incentive (90% goes to workers)
— Enhanced Communication
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Contractor Safety Record FY10

Hours Recordable | Recordable | Recordable | DART | Dart
Worked TARGET | Cases | Rate

DOE (Gen
Ind)

DART
TARGET
DOE (Gen

Ind)

Contractors FY09 60,208 2 6.64 1.8 (4.7) 1 332 .6(25)
Contractors FY10 330,929 3 1.81 1.8 (4.7) 1 .6 6 (2.5)
Contractors Cumulative 391,137 5 2.56 1.8 (4.7) 2 1.02 .6(25)
Significant positive trend in FY 10 (continuing into FY 11)
Contractor is now performing much better than industry standards
U.S. DEPARTMENT OF BROOKHFAVEN
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Construction Communications

®* Communications significantly enhanced in FY10 — driven by 9/30/09 leg
break incident;

« Daily ESH Plan of day meetings (includes ESH, site super and BHSO staff)
review daily inspections, new/revised PHA'’s, upcoming work

« Weekly ESH Management meeting with contractor senior mgmt and Project
Management, discuss any ESH issues/solutions and gain management
support for implementation

« Communications Lessons Learned being applied to LOB contractor

P —— BROOKHEAEN
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Construction ESH Issues

® Storm water control

* Excessive rains in FY10 taxed storm water control
temporary systems resulting in failures. Institution
of weekly inspection program with Environmental
staff

 Significant maintenance & modifications — moving
toward permanent systems

* Excavation
* Multiple excavation incidents (multiple contractors)

 Near miss excavation incident resulted in a NTS
reportable event.

* Enhancements to excavation program, dedicated
resources, updated dwgs, permit process enhanced

® Suspect Counterfeit Parts

« Significant amount of suspect shackles identified
(early steel work)

e Two occurrences issued

» Site wide purge of parts, training of staff on suspect
parts, now identified in daily inspection checklists
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Construction

®* Assessments and audits
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FY 10 Audits / Assessments — Construction
Total 29

®* Lehman Project Reviews (ESH 3
construction focus) - 2 Internal Self Assessment

. : i Enhanced:
®* Project Conventional Facilities

Advisory Committee — 2
®* |nternal EMS/OHSAS
* External EMS/OHSAS

® Contractor assessments — 9
® Project assessments — 10
®* New resource hired in QA to

conduct
® External Liberty Mutual Monthly
(12)
® External Zurich CCIP Assessments
(8)
* BHSO Confined Space * Few findings; Tracked in
Family ATS

* BHSO Emergency Planning

Surveillance

: : ® Value = Program improvement
* BHSO Excavation Surveillance
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Construction

Inspections
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Construction Inspections

® Construction Safety Inspections conducted daily for each
primary construction site & equipment;
* Ring Building
 Electrical Substation Upgrades
« Chilled Water Upgrade

® Contractor as well as NSLS-1l CSE’s perform daily
documented inspections, All incoming equipment is
Inspected

® Inspection results are reviewed by management each day
at the ESH plan of day meeting

® FY10 - 550 dalily inspections performed
- 41 Equipment inspection performed

Dally Inspections identify and document “near misses”
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Construction

Traffic violations
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Construction Traffic Violations

PSD Traffic Citations FY08-FY10 Last Year: Concerned that
60 significant increase in contractor
population would increase number

50

of traffic citations
0 Result: Traffic safety was emphasize
30 " Users/Guests with contractors; linked to safety

® Construction Contractors . . d d S f d

" o PSD St incentive and engaged Safeguards

and Security for focused enforcement
10 Results have been positive

Contractor Traffic Citation Distribution

FY 08 FY 09 FY 10 8

mFY09
mFY10

2 4
Cell Phone  Stop Sign ~ Speeding Total 58 BnnnK“ﬂ"EN
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Construction

Spills
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Construction Spills FY10

* No unknown hazmat dug up in FY 10!
* Project Risk retired

*Two spills occurred
- 2/1/10 Concrete pumper motor oil hose failure ~
2 gallons to soil; 9 drums of contaminated soll
-3/22/10 Crane hydraulic hose failure ~ 1gallon to
soil; ~ 5 gal to tarp
- All waste disposed via Hazardous Waste
Management

BROOKHFAVEN
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Construction

Injuries
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Construction Injuries FY10

1/13/10

2/10
4/10
4/20/10
5/26/10
6/1/10

6/23/10
6/29/10
7/9/10

7/20/10
7/26/10

8/5/10

é 8/10/10

NSLS-II Staff slips on rebar bruised
knee

Fractured Finger Tip

Cut leg with hammer claw — sutures
Fiberglass splinter from ladder
Minor cut from hand tool

Injury to keen from slipping on ground
(re injury)

Laceration on left forearm

Slipped and fell on protected rebar
Foreign body in eye (blowing dirt)
Foreign body in eye (slag)

Lacerations to both hands moving sheet
metal (sutures — discharged refusal to
take drug test)

Stepped on nail went through safety
boot

Scraped arm on horizontal re-bar

First Aid

TRC
TRC
First Aid
First Aid
First Aid

First Aid
First Aid
First Aid
First Aid
DART

First Aid

First Aid

On-Site Medical (NYS
EMT) provides medical
treatment and drug/alcohol
screening.
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Construction Accidents — February 2010

Location: NSLS-II Ring Building Construction Site | g

Injury : Fracture of Tip of Fourth Finger of Right Hand
Description:

At approximately 12:00 Noon a carpenter working for
Macedos Pumping Co, a subcontractor of Torcon, was
moving a heavy wooden form with steel jack columns
stacked adjacent to a “Doka” concrete form. He was
using a 2x4 as a lever to slide the material away from
the base of the form gain access to and adjustment bolt.
While applying force to the piece of wood, the wood
apparently slipped and the resultant force in the opposite
direction, fractured the tip of his fourth finger. He was
wearing all appropriate PPE including gloves.

The carpenter reported to the first aid office and was
treated with an ice pack and told to report to a local
hospital for X-rays of the finger. Results of the X-Ray
indicated a fracture making this recordable.

Causes:

The cause of the injury was a direct result of piece of
wood slipping and the finger coming in contact with the
concrete form

Corrective Actions:

The employee reported to the Torcon first aid station
treatment and then BMH for X-Ray.

Re-evaluation of the work planning for this type of

activity including using a more appropriate means of
moving heavy pieces of equipment and material must

be employed; either mechanical means instead of

manual means or two persons to Bmatﬁkar;(aﬁﬁsi, EN
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Construction Accidents April 2010

Location: NSLS-II Ring Building Construction Site
Injury : Four stitches to leg as a result of a self
inflicted injury.

Description:

A laborer was using a claw hammer to separate pieces
of wood which were nailed together for form spacers
used in pouring concrete.

The laborer was using the claw end of the hammer get
between the pieces of wood and then pry them apart.
At this particular time the hammer slid off the wood and
struck the laborer in the leg. The result was a gash
which required transport to a local hospital and the cut
was suchered.

Using a crow bar

Using a claw hammer
Causes:
>The cause of this accident was the improper
use of the hammer as a pry bar.

Corrective Actions:
>The laborer was shown the correct way to pry
apart the pieces of wood with a crow bar.
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Construction Accidents July 2010

Location: NSLS-II Ring Building
Construction Site
Injury : Lacerations & Sutures to
o Both Palms
Description:

An iron worker was pushing a piece of scrap metal deck (approximate size 2 ft by 10 ft and weighing approximately 20
to 30 Ibs) toward the edge of the floor. The intent was to drop the piece of deck to the ground below. It is assumed that
the iron worker was holding each of the corners of the narrow end of the piece of deck and that glove were worn, but
no gloves could be found. (Based upon statements from the iron worker shortly after the event, and also based upon
common practice, gloves were being worn; but the type of glove is unknown. The piece of metal apparently snagged
on an obstruction on the floor and both hand were lacerated by the sharp edges of the metal.

The iron worker was treated by the on-site EMT and then transported to a local hospital. He received five stitches in
the left hand and nine in the right hand. He refused to allow a post-incident drug test and was terminated for cause.
Causes:

1. The worker continued to perform the task the same way he had in the past without accessing the possible hazards of
the sharp edges.

2. The gloves which were being used were not adequate for the job.

3. The piece of metal may have been too heavy for one individual to move in the manner d
Corrective Actions: % T
1. Revised PHA to require two men to move pieces greater than 6 ft in length
2. Provide more appropriate glove to iron workers performing this task.

escribed
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Construction

Events

GER, U.5. DEPARTMENT OF BROOKHFAVEN
”[‘A ENERGY NATIONAL LABORATORY
o o 66 BROOKHAVEN SCIENCE ASSOCIATES





Occurrence Reports - Construction

10/6/09 SC--BHSO-BNL-BNL-2009-0020 Suspect counterfeit shackles found at NSLS-II
construction site (4)

4/19/10 SC--BHSO-BNL-BNL-2010-0010 * Excavator damages buried empty conduit (3)

4/23/10 SC--BHSO-BNL-BNL-2010-0011 Suspect counterfeit shackles found at NSLS-11
construction site (4)

5/17/10 SC--BHSO-BNL-BNL-2010-0014 Buried water pipe damaged during excavation (3)

*This was identified as a “near miss” and became NTS Reportable

1 - BNL-SC Weld slag fire
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Construction

Safety Incentive
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Safety Incentive

® Safety incentive modified to pass 90% to workers;
period 2 months

* DART 100% loss: TRC 50% loss and violation fines

Potential Earned Subtractions

Start — March 31 500,000 0 9/30/09 DART
April 1 - May 31 80,800 39,400 TRC

June 1-July 31 139,230 0 DART

Aug 1 -Sept 30 121,400 121,400 None
Oct1-Nov30 ~125,000 0 DART

BROOKHFAVEN
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Construction

FY 11 Goals
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Construction FY11 Goals

® Continuously improve contractors construction safety program with a
goal of reaching DOE construction averages for DART and TRC rates
(.6 & 1.8)

®* Complete application for DOE VPP for ring building contractor and
conduct on-site evaluation

®* Bring LOB contractor up to same level of “best in class” performance as
Ring Building contractor
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PSD ESH Goals Summary

Improvement

Continued from FY10

® Configuration management ; document control

® User hazmat transport

® Establish a tracking mechanism for near miss events

New for FY11
® Define worker qualification requirements
* Risk analysis; document and track

Define ‘Conduct of Operations’ requirements
* New Order
« NSLS; SDL
 Beam line
® Reach DOE construction averages for DART and TRC rates (.6 & 1.8)

®* Complete application for DOE VPP for ring building contractor and conduct on-site
evaluation

®* Bring LOB contractor up to same level of “best in class” performance as Ring
Building contractor
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ESH Issues Summary &
Areas for Improvement for FY 11

= Assessments: Construction injury investigation identified a need to “step up” construction
program audits — Audits now being conducted by contractor and project; staff augmented to
facilitate.

= Tier | Program: Monitor “time to correct infractions” and “repeats” take corrective action if
necessary

= Traffic Violations: Monitor Traffic Violations as staff and contractor population increases and take
corrective actions as appropriate, involve site security as necessary

= |njuries: Staff Performance excellent; Contractor performance improving continued vigilance
necessary

= Near Misses Injuries and events, near miss program needs further development
=  Transportation of Hazmat:  Complex wide challenge, need further program development

= Storm water controls: Final grading nearly complete, manholes to be open to allow system to
function normally. Soil piles nearly eliminated. Recharge basin “HS” may need to be scraped due
to sediment buildup.

= Suspect/Counterfeit parts: Modifications made are working, will need to apply to LOB contractor

= Excavation: Major excavation complete, some minor utility/footing work for LOB's, will need to
apply same level of rigor to LOB contractor
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Senior Management Evaluation

. Evaluate the EMS & OSH Management Programs:

® Are the programs:
® Effective in achieving goals?
®* Adeqguate to recognize, evaluate, and control risks?

® Are the objectives suitable to manage risks and improve
the program?
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PSD FY 10 Management Review

Presentation and Minutes will be posted at:

http://www.nsls.bnl.gov/esh/EMS-OHSAS/

Questions / Comments

Please sign the attendance sheet
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