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9 Environment, Safety, and Quality Assurance

9-1 Introduction and Overview

Argonne is committed to the protection of workers, visitors, the public and the environment. Con-
sistent with the prime contract requirements, the UChicago Argonne, LLC, as operator of Argonne
National Laboratory, maintains a Worker Safety and Health Program (WSHP), an Integrated Safety
Management System (ISMS), and an Environmental Management System (EMS). Argonne also
maintains certi�cations to three internationally recognized standards, including International Orga-
nization for Standardization (ISO) 14001:2015 Environmental Management Systems; ISO 9001:2015
Quality Management Systems; and Occupational Health and Safety Assessment Series (OHSAS)
18001:2007 Occupational Health and Safety Systems. These independent certi�cations support a ro-
bust Contractor Assurance System (CAS), enabling reasonable assurance to the UChicago Argonne,
LLC and the U.S. Department of Energy (DOE) that objectives are accomplished and systems and
controls are e�ective and e�cient.

Argonne's policy, consistent with 48 CFR 970.5223-1, Integration of Environment, Safety, and Health
into Work Planning and Execution [1], and DOE P 450.4A, Integrated Safety Management Policy

[2] is integration of ES&H protection into all levels of management and work practices. In this way
the Laboratory's daily, and overall, mission is accomplished protecting workers, the public, and the
environment. To achieve this Argonne has developed and implemented three interrelated programs,
Worker Safety and Health Program (WSHP), Integrated Safety Management System (ISMS), and
the Environmental Management System (EMS). The WSHP, ISMS, and EMS description docu-
ments communicate the policies and procedures that together comprise the functional WSHP and
ISMS at Argonne in compliance with 10 CFR 851 [3] and DOE P 450.4A [2]. The WSHP and
ISMS description documents are implemented by the policies and procedures of the Laboratory-
wide documents. The implementation of each of this suite of protective systems is through the
Laboratory Management System (LMS) policies and procedures for all work conducted at Argonne.
Subcontractors are required to abide by the same requirements, which are �owed down through
contractual mechanisms and the veri�cation of compliance and implementation is described in the
LMS procedures.

Argonne Environment, Safety, Health and Quality Assurance policies apply to all employees, sub-
contractors, users, research visitors, students, and suppliers at all levels. These fundamental aspects
of the overall Argonne ESH and QA policies are contained in the Laboratory Management System
(LMS) as LMS-POL-1, Safety and Health [4]; LMS-POL-2, Environmental Policy [5]; and LMS-
POL-9, Quality Policy [6]. Argonne's commitment to ES&H is also described in policies for speci�c
topical areas including LMS-POL-35, Radiological, Nuclear, and Accelerator Safety [7]; LMS-POL-4,
Emergency Management Planning [8]; LMS-POL-6, Tra�c Safety [9]; LMS-POL-8, Aviation Man-

agement and Safety [10]; LMS- POL-10, Working Alone [11]; and LMS-POL-69, Electrical Safety
[12].

In this Preliminary Design Report (PDR) Laboratory-wide implementing policies and procedures,
are collectively referred to as the �ESH and QA program�. The policies and procedures are placed in
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prescribed formats and associated with essential functions, by core process, within Argonne through
the Laboratory Management System (LMS). Policies and procedures related to the ESH and QA
program are contained in the ESH core process.
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9-2 Preliminary Hazard Methodology and Analysis

The potential hazards associated with the operation of the Advanced Photon source (APS) facility
and generic x-ray beamlines have been addressed in the Advanced Photon Source Safety Assessment

Document (SAD) [13]. The APS SAD will be revised during the project execution phase, and
prior to commissioning, to re�ect implementation of the APS Upgrade Project by incorporating
information from this PDR and the APS Upgrade Project Hazards Analysis Report (HAR).

An important result of the current APS SAD was the establishment of the safety envelope for the
components of the APS. In the operating range of the APS, the maximum radiation dose rate
increases as particle beam power increases in each of the injector components. For this reason, the
safety envelope for injector components has been de�ned in terms of maximum beam power. The
safety envelope for the storage ring in injection mode is also de�ned in terms of maximum beam
power. In stored-beam mode, the storage ring safety envelope is related to loss of the entire beam,
and is therefore de�ned in terms of the maximum stored energy in the beam, measured in joules.
Storage ring radiation and shielding assessment is covered in detail in section 4-3.12.4. The safety
envelope for the beamlines is de�ned di�erently as it requires a set of controls to be in e�ect to ensure
that radiation exposures inside Building 400, and outside beamline enclosures, are maintained As
Low As Reasonably Achievable (ALARA). The safety envelopes are based on parameters used in
calculating the consequences of a maximum credible incident (MCI) for each component type of the
APS. The MCIs and their consequences are discussed in Chapter 4 of the current APS SAD. The
Accelerator Safety Envelope (ASE) is provided in Chapter 5 of the APS SAD.

The hazard analysis process for the APS Upgrade Project involved development of a PHAR, and a
HAR, documenting the study of potential hazards�including radiation, energy sources, hazardous
materials, and natural phenomena, associated with the intended modi�cations to the APS facility as
a result of the Upgrade. Hazard categories from the APS Upgrade are the same as those addressed
in the APS SAD. Hazard analyses are based on a bounding-event approach in which the most
severe case of each hazard category is analyzed to identify worst-case outcome. If the outcome is
bounded in the existing SAD Hazard Analysis (HA), then it adequately addresses the hazard and
the only planned change in the SAD will be descriptive text. Outcomes that are not bounded in the
existing SAD HA will require that a new event analysis be developed including a determination of
the initiating occurrence, possible detection or mitigation methods, potential added safety features
to prevent or mitigate the event, probability of occurrence, and possible consequences. Initial review
has not identi�ed any new analyses which are likely to result in consequences beyond those evaluated
in the currently approved SAD.

Table 9.1 summarizes the potential hazards that may result from the APS Upgrade Project, includ-
ing the procedures and equipment used to control the hazard and reduce the risk levels to ensure
safe operation. The HAR will provide a more detailed discussion of the hazard analyses. The poten-
tial hazards include (1) ionizing radiation, (2) non-ionizing radiation, (3) chemicals, (4) cryogenics,
(5) electrical hazards, (6) �re, (7) magnetic �elds, (8) oxygen de�ciency, (9) noxious gases, (10)
mechanical hazards, and (11) vacuum and pressure.

Table 9.2 provides a summary of the hazards analyzed in the PHAR; their probability level, as
described in Table 9.3; and their consequence level, as described in Table 9.4. Table 9.5 provides
an overall risk matrix, with resultant risk levels given in Table 9.6. The last column in Table 9.2
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Table 9.1. APS-U Project Hazards and Associated Controls

Hazard Associated Controls

Ionizing Radiation
Accelerator Systems Shielding, Access Control and Interlock System, procedures, training,

Argonne Radiation Protection Program (radiological surveys, dosime-
try, posting, & labeling)

X-ray Beamlines Shielding, Personnel Safety System, procedures, training, Argonne Ra-
diation Protection Program (radiological surveys, dosimetry, posting,
& labeling)

Nonionizing Radiation
Radio-frequency Shielding, interlock system, �eld surveys, posting & labeling, personal

protective equipment (PPE), procedures, training, standards

Laser Shielding, interlock system, permit process, posting & labeling, work
procedures, training, standards

Visible/UV Light Shielding, optics, PPE, procedures, training, standards

Chemical Designated storage areas, ventilation hoods, APS Chemical Hygiene
Plan, Material Safety Data Sheets, Chemical Management System,
satellite waste-accumulation areas, posting & labeling, PPE, proce-
dures, training, standards

Cryogenic Containment design, oxygen-de�ciency hazard (ODH) monitors, ven-
tilation, PPE, procedures, training, standards

Electrical Barrier design, interlocks, equipment inspection, hot work permit
process, posting & labeling, PPE, procedures, training, standards,
equipment

Equipment Removal and Assembly
Installation

Work planning & control process, posting & labeling, pre-job brie�ngs,
practice on mockups, PPE, procedures, training, standards

Fire Barriers, detectors (smoke & heat), alarms, sprinkler system, ventila-
tion, emergency egress routes, Fire Department, limitations on com-
bustibles, �ammable liquid storage cabinets, open-�ame permits, pro-
cedures, training, evacuation drills, standards

Magnetic Fields Field surveys, posting & labeling, procedures, training, standards

Oxygen De�ciency Ventilation, ODH monitors, alarms, con�ned-space entry permit, post-
ing & labeling, procedures, training, standards

Noxious Gases Ventilation, procedures, training, standards

Mechanical Design, barriers (machine guards), equipment inspection, posting &
labeling, PPE, training, standards

Vacuum and Pressure Design, pressure relief devices, monitors/gauges, �ow & pressure con-
trol devices, posting & labeling, PPE, training, standards

Advanced Photon Source Upgrade Project



Environment, Safety, and Quality Assurance � Page 9�5

corresponds to the risk levels shown in Table 9.6.

Table 9.2. APS-U Risk Determination Summary

Hazard Probability Level Consequence Level Risk Level
(O�-Normal)

Ionizing Radiation
Accelerator Systems Low Low Extremely low
X-ray Beam-lines Low Medium Low

Nonionizing Radiation Extremely low Low Extremely low
Chemical Medium Low Low
Cryogenic Low Low Extremely low
Electrical Low Medium Low
Equipment Removal Medium Low Low
Equipment Assembly
and Installation

Low Medium Low

Fire Medium Low Low
Magnetic Fields Low Low Extremely low
Oxygen De�ciency Extremely low Medium Extremely low
Noxious Gases

Accelerator Systems Medium Low Low
X-ray Beam-lines Low Medium Low

Mechanical Medium Low Low
Vacuum and Pressure Medium Low Low
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Table 9.3. Hazard Probability Rating Levels

Category Estimated
Occurrance
(per year)

Range of
Probability

Description

High >10−1 Event is likely to occur several times during the life of the
facility or operation.

Medium 10−2 to 10−1 Event may occur during the life of the facility or
operation.

Low 10−4 to 10−2 Occurrence is unlikely or the event is not expected to
occur, but may occur during the life of the facility or
operation.

Extremely Low 10−6 to 10−4 Occurrence is extremely unlikely or the event is not ex-
pected to occur during the life of the facility or operation.
Events are limiting faults considered in design.

Incredible <10−6 Probability of occurrence is so small that a reasonable
scenario is inconceivable. These events are not considered
in the design or SAD accident analysis.

Table 9.4. Hazard Consequence Rating Levels

Consequence Level Maximum Consequence

High Serious impact on-site or o�-site. May cause
deaths or loss of the facility/operation. Major
impact on the environment.

Medium Major impact on-site or o�-site. May cause
deaths, severe injuries, or severe occupational
illness to personnel or major damage to a facil-
ity/operation or minor impact on the environ-
ment. Facility is capable of returning to oper-
ation.

Low Minor on-site impact with negligible o�- site
impact. May cause minor injury or minor oc-
cupational illness or minor impact on the envi-
ronment.

Extremely Low Will not result in a signi�cant injury or occu-
pational illness or cause a signi�cant impact on
the environment.
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Table 9.5. Overall Risk Matrix
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loss scenarios were included in the shielding calculations. The scenarios applied were drawn from 
experience gained, and assumptions used, at other accelerator and synchrotron radiation facilities 
throughout the world, as well as a walk-down of the APS injector components. The shielding 
calculations were based on well-known modeling formulas and accepted attenuation characteristics. 
Machine codes, such as EGS4, have been used to verify that the results from the modeling are 
appropriately conservative. 

 
The shielding requirements are satisfied by using standard and dense concrete for bulk shielding 
to ensure adequate attenuation of the bremsstrahlung, giant resonance neutrons, and the high- 
energy hadronic component produced in the particle-photon showers. The concrete is supplemented 
by earth berms, steel, lead, dense polyethylene, and castable shielding mixtures to reinforce the 
shielding at localized regions of high radiation. 

 
The accelerator shielding for the radiation produced by operations of the accelerator systems was 
designed for operations that produce, accelerate, and store an electron beam. Maximum electron 
energy and total beam power were defined for the various accelerator systems for accelerator tunnel 
shielding design purposes. The parameters assumed for shielding calculations are the same as those 
used to generate the APS ASE described previously. For example, the maximum energy of the 
electrons injected and circulating in the storage ring was defined as 7.7 GeV for ASE (circulating) 
electron beam power level was defined as 9280 joules (9.28 kJ), which corresponds to a circulating 
current of 327 mA at an electron energy of 7.7 GeV. These design parameter values for shielding 
are the ASE safety limits for electron beam injection and stored (circulating) beam. 
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9-3 Environmental Protection

The National Environmental Policy Act of 1969 (NEPA) established a national environmental policy
that promotes consideration of environmental factors in federal or federally sponsored projects.
NEPA requires that the environmental impacts of proposed actions with potentially signi�cant
e�ects be considered in an environmental assessment or environmental impact statement. DOE has
promulgated regulations in 10 CFR Part 1021, Department Of Energy: National Environmental

Policy Act Implementing Procedures [14], which list classes of actions that ordinarily require those
levels of documentation or that are categorically excluded from further NEPA review. In accordance
with the DOE requirements, the environmental impact of the construction and operation of the
APS facility was addressed by an environmental assessment document that led to a Finding of
No Signi�cant Impact [15]. This document was later revised to address addition of the Center for
Nanoscale Materials, as a separate building adjoining the APS, and a Biosafety Level 3 facility
on an APS beamline [16]. The revised environmental assessment was issued in June 2003. In
addition to these documents, the DOE Argonne Site O�ce has issued speci�c categorical exclusions
related to APS operations. One such categorical exclusion, ASO-CX-216, applies to Building 401A,
constructed in 2007.

These documents provide the bounding environmental protection analyses for APS construction
and operation. All present APS operations and experimental activities are within these analyzed
boundaries. The APS Upgrade Project has been evaluated as required by the evaluation process
described in LMS-PROC-11, National Environmental Policy Act Implementation [17]. An environ-
mental review form, ANL-985-770 was prepared and submitted to the DOE Argonne Site O�ce and
received approval as a Categorical Exclusion as ASO-CX-337 on March 7, 2017.

The removal of the existing storage ring will involve nearly 1900 tons of material, which will be
processed through the Argonne waste management program. Planning for the disposition of the
materials, and the disposition pathways has occurred with �nalization as the Project proceeds. All
disposition paths will adhere to the current DOE environmental policy at the time of generation.
The newly approved Argonne Radiological Protection Program Technical Basis Document, RS-
TBD-003 Clearance Protocol for Potentially Activated Material [41] will provide a methodology to
allow recycling of materials and reduce the land disposal burdens of cost and impact for a large
volume of material.

Given the proposed accelerator systems and beamline modi�cations described in this PDR, the
environmental impacts of APS operations with those modi�cations installed are highly likely to
remain within those bounded by the existing documentation.
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9-3.1 ESH Management

The APS Upgrade Project is committed to planning and execution in a manner that preserves the
safety of the workers, the public and the environment. Consistent with this goal a dedicated ESH
position has been created and is being sta�ed through a matrixed agreement from the Laboratory
ESH organization. This brings the needed subject matter expertise to the project, and allows
for depth of support to be tapped as needed through the central organization along with ensuring
uninterrupted support moving forward. The following sections describe how ES&H will be managed
for Project design; work activities involving removal, installation, and modi�cations; and initial
commissioning of the new multi-bend achromat (MBA) lattice storage ring. General emergency
planning during these activities is also addressed.

9-3.2 APS-U Project Safety Design

The design and development of the APS Upgrade Project and its technical components involves
an iterative review process. The safety of the design, and e�ects of the operation of the technical
components, are addressed in the perspective development of the APS Upgrade. The process began
with the identi�cation and evaluation of hazards, development of controls or alternative mechanisms
addressing identi�ed hazards and, where necessary, a revision of design ensuring the hazards are
eliminated or appropriately mitigated. The safety review and revision process will continue as
designs progress and become more detailed. This is the same process was used for the original APS
Project.

9-3.2.1 Codes and Standards

DOE 10 CFR 851, Worker Safety and Health Program [3], requires the incorporation of speci�ed
codes and standards into contractors WSHPs. These, in turn, are implemented by a variety of
Argonne safety requirements documents, such as the Argonne LMS procedures associated with the
safety and health core process. The APS design review process includes determining whether the
appropriate codes and standards have been applied. Codes and standards of note that apply to the
APS Upgrade Project include the following:

� ANSI Z136.1, Safe Use of Lasers (2000) (as implemented via Argonne Procedure LMS-PROC-
285, Laser Safety [18]);

� National Fire Protection Association (NFPA) 70, National Electrical Code (as implemented
via Environment, Safety and Health Manual ESH-9.1, General Electrical Safety [19]);

� NFPA 70E, Standard for Electrical Safety in the Workplace (as implemented via Environment,
Safety and Health Manual ESH-9.2, Electrical Worker Safety [20]); and

� American Society of Mechanical Engineers Boiler and Pressure Vessel Code, Sections I through
XII Including Applicable Code Cases (as implemented via Argonne Procedure LMS-PROC-
313 Pressure Systems Safety [21].)

Any new building construction will be designed and reviewed consistent with the procedures in place
at the time of design and approval with the codes, standards and procedures utilized consistent with
the Argonne Facilities Design Guide [22] revision in place at the time of design.
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9-3.2.2 Design Reviews

The APS Design Review Procedure, AP&P 3.1.01 [23], is being followed by the APS Upgrade Project.
This procedure de�nes a uniform approach for the APS sta� when designs are being reviewed. The
procedure applies to designs for new projects or modi�cations to existing APS systems, including
mechanical, pressure, cryogenic, electrical, electronic, software, safety, and shielding systems. This
same procedure is applied to designs brought to the APS from external parties, e.g., partner users.
In this case, the review focuses on safety, although recommendations regarding technical issues may
be included in the report. APS management uses a graded approach to determine the appropriate
level of formality to be applied to design reviews. Any improvements or modi�cations to an APS
safety system must follow a formal review process.

The x-ray beamline review process is currently managed by the Beamline Safety Design Review
Steering Committee (BSDRSC). From the outset, the safety of the beamline components has been
evaluated as the components are designed. When assembled, the beamline components are inspected
by the Beamline Commissioning Readiness Review Team and the appropriate APS safety commit-
tees. Comments and guidance from each of these reviews provide input to the iterative process of
safety design and procedures improvement.

The BSDRSC conducts its evaluation in a systematic manner, using the expertise of the committee
members as well as the committee advisors. The initial safety analysis for each beamline is prepared
by the group managing that beamline. The estimated e�ect of each hazard is evaluated by the
BSDRSC with regard to its potential impact on personnel and on operation of the facility.

Design of any new building construction will be in accordance with the Argonne procedures for
design and approval of designs for new construction in place at the time of design commencement.

9-3.2.3 Natural Phenomena Hazards Mitigation

The current design of the APS has been identi�ed in the Code of Record Report for Argonne National
Laboratory [24] as being designed and constructed in accordance with Uniform Building Code 1991

edition [25] which addressed mitigation of hazards posed by natural phenomena. The bulk of the
APS Upgrade Project will utilize the current structures without major modi�cations by changing
the content of the structure for the operation of the accelerator, thus the design and construction
assumptions for the current structure continue to be valid to the APS Upgrade Project:

� Seismic risk at Argonne at the time of the current APS structure design and construction
was de�ned by the Universal Building Code, 1991 edition(UBC)[25], the code of record, was
considered low with Argonne residing in Zone 0, and construction was completed meeting the
minimum seismic requirements of the UBC-1991 Chapter 23.

� Wind-loading requirements for the buildings (per the UBC) are speci�ed in the structural
design, calculations, and speci�cations, and are similarly speci�ed for all building exterior
enclosure systems consistent with the requirements of UBC-1991 Chapter 23. Tornado shelters
are designated per Argonne guidelines at interior protected locations within the APS buildings.

� Flooding is not considered to be a likely hazard because the APS is not in a �ood zone, is
on high ground, and has few subsurface areas, which all have dedicated sump pumps coupled
with 25 years in operation in which record rain events have occurred without issue.
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Any new building construction would be designed and constructed in accordance with the Argonne
Facilities Design Guide, [22] current edition at the time of design and approval with interfaces to
grandfathered portions of the building in accordance with the applicable code, standard or procedure
in place at the time of the design approval.

� Lightning protection and grounding have been included in the design for the entire APS
facility, per IBC, NFPA, and National Electrical Code requirements.

� New construction that may be included will be designed and constructed in accordance with
the current approved Argonne Facilities Design Guide and interfaces meeting the requirements
needed when interfacing with systems and structures installed to a di�ering code of record or
as approved by the relevant authority having jurisdiction.
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9-3.3 Equipment Removal and Assembly/Installation

APS Upgrade Project management recognizes that equipment removal and assembly/installation
activities can directly and indirectly pose signi�cant hazards. Thus, management will ensure that
APS Upgrade Project activities and associated hazards are evaluated prior to commencement for
each phase of work utilizing a locally approved procedure as required by the then current revision
of Laboratory-Wide Argonne Procedure LMS-PROC-200, Local Work Planning and Control Imple-

menting Procedures [26]. While the current APS is operational all work conducted must interface
with and will utilize the most current revision of the APS Procedure 3.1.124, Work Planning and

Control at the APS [27]. For the installation or modi�cation of equipment it is preferred that a pro-
cedure and hazard analysis be developed that incorporates the hazard controls, the relevant PPE,
QA procedures and processes that must be followed and equipment needed to allow for maximum
repeatability and consistency. Coordination of removal and installation will be accomplished in
conjunction with safety sta� to allow review of the overlapping tasks to ensure that any precautions
needed due to concurrent activities are addressed and adequately �owed down to the workers and
subcontractors involved in the work. Storage ring removal and other infrastructure modi�cations
will be performed over an extended period forecast to last about one year utilizing multiple work
shifts. It is possible for beamline installations or modi�cations to be carried out during operating
periods if the work is being performed outboard of the storage ring ratchet wall, with the beamline
safety and photon shutters fully closed and utilizing the properly developed work control documents
and procedures.

Work involving suppliers and subcontractors will be conducted in accordance with the Argonne
procedures LMS-PROC-123, Contractor Safety [28], and LMS-PROC-221, Technical Representative
and Contractor ESH Representative [29]. Contractual mechanisms �ow down the ESH and QA
program requirements, and veri�cation of compliance is accomplished by a combination the assigned
technical representative and the APS Upgrade Project safety and QA sta�.
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9-3.4 Operations

This PDR document section addresses the ES&H aspects of the APS Upgrade Project and does
not address how operations will be conducted once the Upgrade modi�cations are completed. Ac-
celerator facility operation requires a high degree of �exibility for the e�ective execution of unique
and complex research and development programs. Concurrently, these activities must be conducted
in a safe and environmentally sound manner. The Advanced Photon Source Conduct of Operations

Manual [30] was prepared in accordance with DOE O 5480.19 Change 2, Conduct of Operations
Requirements for DOE Facilities [31]. The APS manual implements the 18 chapters of DOE O
5480.19 Change 2 in sequence and supplements the requirements of the Order with Argonne site
procedures where applicable. As required by the Order, within the APS organization a graded ap-
proach is to be followed in determining which of the chapters or elements of chapters are applicable
to any activity or unit. This means that the elements of the chapters are applied to each activity
at a level of detail that is commensurate with the operational importance of the activity and its
potential environmental, safety, and/or health impact.

For example, initial operation of the storage ring following Upgrade modi�cations will be conducted
the same way as the machine studies that precede the start of each operations run. Machine studies
are covered in the APS Conduct of Operations Manual [30], Chapter 2, Shift Routines and Operating
Practices.

Since the approval of the APS Conduct of Operations Manual [30], DOE O 5480.19 [31] has been
replaced by DOE O 422.1, Conduct of Operations [32]. While DOE O 422.1 is directly applicable
to nuclear facilities it is only applicable to accelerators when designated by the DOE Field Element
Manager. The DOE Argonne Site O�ce Manager has not designated this directive to apply to
the APS as of preparation of this PDR section, thus APS management has decided to continue to
use the existing APS Conduct of Operations Manual [30]. At the time DOE O 422.1 [32] is made
applicable to the APS, a revision to the current Conduct of Operations Manual will be prepared
and submitted to DOE to comply with the directive. It is anticipated that the applicability of
the directive will become applicable for the APS Upgrade prior to the completion of the Upgrade,
thus it is planned that the Conduct of Operations Manual will be updated to meet the new design
parameters of the upgrade, the expectations for operations and to meet the current DOE Directive,
DOE O 422.1 Chg2, or successor revision.
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9-3.5 Emergency Planning

The APS participates in the Argonne Comprehensive Emergency Management Plan and has de-
veloped local area emergency plans for all APS buildings. The emergency management program
incorporates documentation, including maps with designated tornado shelters and �re rally points;
assignment of area emergency response responsibilities; and periodic drill requirements. The APS
Upgrade Project modi�cations will be incorporated into the emergency management program as the
modi�cations are implemented. It is not anticipated that there will need to be signi�cant changes
to the plans or the risk evaluations as a result of the upgrade project.
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9-4 Quality Assurance

The Quality Assurance (QA) requirements for the APS Upgrade Project originate from DOE O
413.3B, Program and Project Management for the Acquisition of Capital Assets [33], which requires
the APS Upgrade Project to address the QA criteria in 10 CFR 830 Subpart A, Quality Assurance

Requirements [34], and DOE O 414.1D, Quality Assurance [35].

Attachment 1 of DOE O 414.1D [35] requires the APS Upgrade Project to develop a QA program
that implements the ten DOE QA criteria, suspect/counterfeit item prevention, and safety software
QA, will be implemented using a graded approach. The ten DOE QA criteria are as follows:

1. Quality Program
2. Quali�cation and Training
3. Quality Improvement
4. Documents and Records
5. Work Processes
6. Design
7. Procurement
8. Inspection and Acceptance Testing
9. Management Assessment
10. Independent Assessment

The APS Upgrade Project is also required to implement the QA requirements contained in the Ar-
gonne Laboratory Management System, which has been certi�ed in accordance with ISO 9001:2008,
Quality Management Systems Requirements [36].

Argonne LMS-POL-9, Quality Policy of the Argonne Laboratory Management System [6], requires
the APS Upgrade Project to pursue continual improvement in both products and services, and in
relationships internally and with its customers, and to be committed to the following principals:

� Provide exceptional products and services in support of our mission, customer requirements,
and our country;

� Provide an environment through empowerment, training, and recognition that will challenge
and reward our employees; and

� Maintain a safe and healthy work environment for our employees and for anyone who may be
a�ected by our organization.

The APS Upgrade Project has committed to implement the ArgonneQuality Policy [6] by developing
and maintaining a project QA plan that implements the DOE and Argonne requirements, and
ensures that safety and quality are given the highest priority. The plan is designed to implement the
requirements contained in DOE O 414.1D [35], using the process-based approach in ISO/TC 176/SC
2/N 544R3, Guidance on the Concept and Use of the Process Approach for Management Systems.
Using this approach ensures the APS Upgrade Project has a QA program that implements the QA
requirements using a value-added approach that makes e�ective use of resources, while providing
consistent and measurable results.

The APS Upgrade Project will utilize the procedures in the Argonne QA program for the imple-
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mentation of the following requirements:

� Evaluation and monitoring of commercial suppliers
� Inspection and testing of purchased products
� Prevention of counterfeit items
� Control of nonconforming items and services
� Correction and prevention of quality issues
� Performing assessments of the project QA plan

The APS U project QA coordinator will also perform evaluation and monitoring of work being
performed by other DOE Laboratories (Partner Laboratories). The oversight will consist of a
gap analysis performed by the Project QA coordinator to identify any weaknesses in the quality
assurance programs of the partner laboratories. If necessary, additional requirements to address the
weaknesses identi�ed by the gap analysis will be included in the Memorandum of Understanding
between the Laboratories. The QA coordinator will monitor the Memorandum of Understating
between the Laboratories and their performance through product acceptance.

9-4.1 Material Handling and Acceptance

The APS Upgrade Project will perform work in a manner consistent with Argonne's ISMS, WSHP
and EMS. Workers will be trained and will utilize approved procedures, drawings, and instructions.
Controls will be developed and applied ensuring that work performed will achieve �nal expectations.
APS Upgrade planning documents and written plans will be utilized to assist Project personnel in
identifying any environmental, safety, security or quality issues prior to performing work.

Records of work that require component or subsystem identi�cation will be retained. Tags, in-
spection sheets, and records of results must be protected, and traceability measures applied. Work
processes that require certi�ed or licensed workers will include written con�rmation the task was
performed by the appropriate sta�.

Workers will be made aware of requirements for handling, storage, and identi�cation of quality
information ensuring their understanding that completed items, systems and components must be
protected in a manner deemed appropriate, as determined prior to the start of work. Special work
instructions will be created for critical components or systems, as needed.

Vendor and supplier documents will be reviewed by the APS Upgrade sta� directly a�liated with
the acquisition of an item or service. The QA coordinator will review all procurement documents,
including related drawings and speci�cations to determine the appropriate quality actions to be per-
formed in accordance with the appropriate graded approach. Vendor-supplied QA questionnaires
and supporting documents will be evaluated to determine supplier quali�cations. Records of inspec-
tion and nonconformance will be reviewed by the technical lead, the APS Upgrade procurement
group, and the QA coordinator to determine �nal acceptance.

Product acceptance will be performed using established Acceptance Criteria Listings (ACLs) as
described in LMS-PROC-49, Receipt Inspection [37]. The ACLs will be established prior to the
start of work or construction. Nonconformances with a speci�c requirement will be documented
and evaluated in accordance with LMS-PROC-3, Control of Nonconforming Products and Services
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[38].

Inspection and acceptance testing will be planned and documented in accordance with LMS-PROC-
49, Receipt Inspection [37], and AQO-QA-8.1, Source Veri�cation [39], as applicable. Technical sta�,
with support from the Project QA coordinator, is responsible for the generation of an acceptance
strategy prior to the acquisition of items and services for the APS Upgrade Project. The ACL
will de�ne the inspection and veri�cation requirements needed to be satis�ed to render the item or
service safe, acceptable, or usable.

As noted on the applicable ACL some inspections of items will be performed using calibrated
measuring and monitoring devices traceable to known and accepted reference standards such as those
of the National Institute of Standards and Technology. When required calibration will be performed
in accordance with LMS-PROC-50, Control and Calibration of Measuring and Test Equipment [40],
and APS Procedure 3.1.113, Control of APS Measuring and Test Equipment [41]. While these
procedures are not required for all acquisitions, they may be applied at the requestor's discretion.

9-4.2 Quality Management

The purpose of the APS Upgrade Quality Plan is to describe, document, and communicate the APS
Upgrade Project's QMS and the systematic approach for ensuring that quality is achieved. The
APS Upgrade Project QMS described in this Quality Plan will meet the requirements of DOE O
414.1D [35] and P 450.4A [2], the international standard ISO 9001 [36], and the Argonne National

Laboratory Quality Assurance Program Plan [42]. The APS Upgrade Quality Plan describes the
QMS and de�nes authorities, interrelationships and responsibilities of the personnel performing
within the system.

The APS�U Quality Plan will be used in parallel with the APS Upgrade Project Execution Plan

for conducting work activities in a manner that produces a high-quality, mission-compliant facility
while protecting workers, the environment, and the general public. The following are the signi�cant
aspects of this Quality Plan:

� Quality management, veri�cation and overview of activities demonstrating the completeness
and appropriateness of achieved quality;

� Assurance a quality activity is performed to speci�ed process requirements;
� Assurance an item, facility, or work product performs its designed function;
� Application of an appropriate graded approach to each activity; and
� Assurance that all levels of APS Upgrade Project management are responsible and accountable
for the production of high-quality items and services for the Upgrade.

Outside contributors, speci�cally vendors and contractors, will also be required to adhere to APS
Upgrade quality expectations. Requirements will be established, documented and conveyed in
purchasing and contract documents. In accordance with the graded approach, vendors'or subcon-
tractors'quality assurance/quality control plans, procedures, and processes may be reviewed and
approved prior to commencement of work activities when deemed necessary.
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