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EXECUTIVE SUMMARY

The purpose and scope of this Project Management Plan is to define how the Brookhaven
Graphite Research Reactor (BGRR) Decommissioning Project will be controlled from a
management perspective, and to establish the technical-, cost-, and schedule-baselines for the
project. They define the planned scope and establish that the project should be budgeted for
$46.25 M (without contingency, including $5.46 M in escalation) and completed in 96 months
(start date is set at October 1, 1997). Note that the cost estimates, schedules, and milestones
presented here and in Section 6 are correct as of February 2000, and pending approval with the
BGRR Project Baseline.

This plan will highlight many aspects that would be included in a Project Execution Plan, as
described in Order 430.1A Life Cycle Asset Management [1], although adherence to this Order is
not required for the BGRR Decommissioning Project.

The BGRR Decommissioning Project lies within the responsibility of the Environmental
Management (EM) Directorate at Brookhaven National Laboratory (BNL). The scope, schedule,
and cost of the Project, as well as technical processes and personnel, are integrated across the
entire EM scope at BNL. In addition, the integration of the BGRR Project with the
Environmental Restoration Division is ongoing of this revision. This is an evolving situation
which will affect various portions of this plan as the new organization procedures are put in
place.

The Project will use BNL’s existing infrastructure of procedures, processes, and personnel to
complete the decommissioning work at the BGRR to the greatest extent possible. This includes
following in full the policies on procedures of the Integrated Safety Management (ISM),
Environmental Site Management, and the Standards Based Management Systems (SBMS). Only
when the site’s systems, policies, or procedures do not provide sufficient guidance for the needed
decommissioning work to be carried out safely and cost-effectively will new policies or
procedures be generated.

To implement the BGRR Decommissioning within the framework of the Brookhaven
Interagency Agreement (IAG) [2], and to be fully compliant with it, the following high-level
strategy will apply to major items of the decommissioning work:

1. The BGRR is subject to the provisions of Section X, Areas of Concern, of the
Interagency Agreement (IAG) and is identified as Area of Concern (AOC) 9 in that
document.

2. Section XI, Removal Actions, Sub Section A, of the IAG allows AOCs to be addressed as
removal actions.

3. Currently identified sub-AOCs include 9A, the Canal; 9B, Underground Ductwork; 9C,
Spill Sites; and, 9D, the Pile Fan Sump.
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4. All sub-AOCs will be documented in a Record of Decision (ROD). The current plan
calls for submitting the Draft Final ROD to the regulator in September 2004, and
completing the AOC 9C (Spill Sites) as a post-ROD activity.

5. Maintenance will be conducted outside the processes of the Comprehensive
Environmental Resource Conservation Liabilities Act (CERCLA).

6. Some cleanup work will be undertaken as time-critical removals. The key documents for
such removals will be Action Memorandums and Completion Reports.

7. Other work will involve non-time-critical removals. The key documents will be an
Engineering Evaluation/Cost Analysis (EE/CA), Action Memorandum, and Closure
Reports.

8. Where sampling and analysis of soil is required, the U.S. Department of Energy (DOE)
will discuss such work with the U.S. Environmental Protection Agency (EPA) and New
York State Department of Environmental Conservation (NYSDEC) to obtain their input
before proceeding. All sampling and analysis plans for Final Status Surveys will be sent
to EPA and NYSDEC.

9. A Community-Relations Plan was developed for the overall project encompassing the
following items: public involvement with decisions on key removal work, a stakeholder’s
involvement process related to the removal-action alternatives for the BGRR area, and
additional public participation as required by the IAG.

The Removal Action Objectives for the BGRR Decommissioning Project are to achieve the
AOC 9 Record of Decision in a manner that protects human health and the environment,
achieves future land-use objectives at the Brookhaven National Laboratory, and removes or
permanently isolates contaminants of potential concern. In addition, the project shall meet all
applicable or relevant and appropriate standards, requirements, criteria, or limitations
promulgated under federal or state environmental laws that must be met or waived for removal
actions under CERCLA.

To implement this strategy and to reach these objectives, the project will undertake the following
actions:

e Perform routine facility maintenance and remove certain equipment under the
National Environmental Policy Act (NEPA) Categorical Exclusion for reactor
maintenance at BNL,

¢ Follow the CERCLA process, which incorporafes NEPA values, with DOE as the
lead agency for any removal actions which could impact the environment, and

e Use the proposed technical approach described in the Contractor Work
Breakdown Structure (CWBS) Dictionary integrated with state-of-the-art
health/safety/management systems and appropriate technology to carry out the
project in a safe, expeditious, and cost-effective manner.

X1i
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1 OVERVIEW OF THE PROJECT

1.1  BACKGROUND

The Brookhaven Graphite Research Reactor (BGRR) was a graphite-moderated and -reflected,
thermal-neutron, air-cooled research reactor facility. The original fuel loading was natural
uranium, and this core obtained criticality on August 22, 1950. The fuel loading was changed to
enriched uranium fuel-elements in April 1958. The reactor was finally shut down in 1969. Its
nominal power level was 28 megawatts thermal during the natural uranium fuel-loading, and

20 megawatts thermal during the enriched fuel-loading.

The graphite moderator was regularly annealed during the years of operation and again annealed
in 1970 to remove any residual stored energy; all the remaining fuel was shipped to the U.S.
Department of Energy’s (DOE’s) Savannah River site during 1972. The BGRR complex was
described as being in a safe shutdown condition by the U.S. Atomic Energy Commission and
became an “orphaned” facility within the DOE complex. From 1977 until 1997, portions of the
facility were used as the Brookhaven National Laboratory’s (BNL’s) Science Museum.

1.1.1 History of Operation and Deactivation

The fuel elements were charged and discharged from the south face of the graphite pile through
openings in the biological shield’s wall which match the fuel channels in the graphite pile. The
spent fuel was lowered into a chute or a cart which then was emptied into the chute extending
from the floor of the south plenum to the bottom of the deep pit. The other five faces of the
reactor are penetrated by an assortment of experimental openings. The southeast and southwest
corners also have eight penetrations, each for control rods. Following permanent shutdown, the
control rods were disconnected from the drives and inserted into the graphite pile. The
biological shield’s penetrations for the control rods were covered with metal plates and tack-
welded into place. The experimental openings were closed, plugged, or both.

The deep pit is part of the water-filled canal, which served to shield, store, and prepare fuel-
elements and activated sources for shipment. The canal is 64 feet long and 8.5 feet deep, except
for the 20-foot deep pit area near the reactor.

Radioactive equipment was removed from the experimental areas and the underwater canal. The

water in the canal was pumped down. The canal was cleaned with soap and water and shielded
with concrete slabs.

1-1
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1.1.2 Description of the Facility
The BGRR complex (shown in Figure 1.1) consists of the following buildings:

Building 701, Reactor Building (Figure 1.2)

This building is a concrete, steel, and brick structure that houses the reactor pile, the reactor’s
support equipment and systems, and administrative offices. Parts of the building were
contaminated during operations. The walkway areas of the building are routinely surveyed.
Known areas of contamination are posted to limit access. The following are the radioactivity
values: General walkways <50 uR/hr, <1000 disintegrations per minute/100 cm’ beta/gamma,
<20 disintegrations per minute/100 cm’ alpha; inside posted Contamination Areas up to 100,000
disintegrations per minute/100 cm” beta/gamma; inside posted High Contamination Areas
>100,000 disintegrations per minute/100 cm’ beta/gamma and dose rates up to several mR/hr;
and inside posted Radiation Areas from dose rates of 5 mR/hr up to 100 mR/hr. There are no
known accessible high-radiation areas in Building 701. Access also is limited by restricted key
distribution to the locked building’s entry door.

Building 702, Reactor Pile (Figure 1.3)

The Reactor Pile is the designation for the graphite pile, the control rods, the biological shield,
and associated equipment. The control-rod areas are contaminated and are posted. The faces of
the reactor are contaminated to various levels and are posted accordingly. Building 702 is
entirely enclosed within Building 701, and so its access also is controlled.

Building 703. Reactor Laboratory Building with East and West Wing

Building 703 is not within the scope of the Decommissioning Project, nor is it part of the Project
Management Plan. The building contained the research areas. Contamination was contained and
minimal during reactor operations. The building is being used to support research work and
analytical laboratories. There is an interface between Buildings 701 and 703 that may be
removed in the future by installing permanent walls and limiting common support services (such
as heating, ventilation, air-conditioning (HVAC) ducting, electrical conduits, water, and sewage
piping) to the extent practical. This would allow the continued use of all or most portions of
Building 703 while work takes place in Building 701. Access to Building 703 is not restricted,
but passage through the interface to Building 701 is controlled through the locked entry-door of
Building 701.

Building 704, Fan House (Figure 1.4)

This building contains the five motors and fans that were the motive force for the cooling-air
supply to the BGRR pile. Air ducting from the pile is located on the roof with the equipment
inside the building. The fans discharged under the building into duct work that exhausted
cooling air into the base of the stack. The interior of this section of ductwork has various levels
of fixed- and removable-contamination, as do the fan rooms within the building.

1-2
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Because there is electrical switchgear and equipment in this building that supports the High Flux
Beam Reactor (HFBR), a formal Memorandum of Agreement (MOA) was signed by
representatives of the BGRR Decommissioning Project and Reactor Division during project
planning. A copy of it appears in Appendix A.

Building 708. Instrument House (Figure 1.5)

The Instrument House contained the instrumentation to monitor the cooling ventilation system,
and included manometers to monitor differential pressure across filters and downstream coolers.
There are radiological- and hazardous-materials inside this building. Both the building and the
grounds around it are posted as an Underground Radioactive Materials Area. Surveys show
radioactivity levels over 50 pR/hr up to 1.5 mR/hr. The non-radiological hazardous material is
asbestos and mercury. This structure is no longer used except to limit water intruding into the
underground ducting. A restricted key distribution and locked entry-door limit access to the
building.

Building 709, Canal House and Qutdoor Pad (Figure 1.6)

The Canal House was used to store and prepare fuel, irradiated equipment, and radioactive
materials for shipment and disposal. The inside area contained fixed and removable
contamination. The outdoor pad has fixed contamination under several layers of asphalt and
concrete. The outside area around the Canal House is posted as Controlled Area - TLD
Required. An Underground Radioactive Material Area survey show radioactivity of >50 uR/hr
up to 300 uR/hr. The Canal House is connected to the Water Treatment House on the north wall.
Restricted key distribution and a locked entry-door limit access to Canal House.

Building 709A, Water Treatment House and Qutdoor Pad (Figure 1.6)

This area was used to treat the water used in the canal. The outdoor pad area is connected to the
outdoor pad area of Building 709, and is known to contain fixed contamination under several
layers of paint and asphalt. Restricted key distribution and a locked entry-door limit access to the
Water Treatment House.

In addition, the BGRR has several yard systems that are included in the project’s scope:

¢ Four-inch carbon-steel line from the canal discharge of Building 709 to Building 811,
Waste Concentration Facility.

¢ One-and-a-half-inch stainless-steel line from the canal walkway’s sump to Building
801, Hot Laboratory.

¢ Four-inch carbon-steel line from the East Yard Pad Sump connecting to a six-inch
line from Building 701’s safety showers and pile drains. The line ends in the “F” cell
of Building 801, Hot Laboratory.
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e Pile Fan Sump with connecting lines from Building 704, the Fan House, and to the
south wall of Building 801, Hot Laboratory, and stack drains, Building 705. (Note:
The Pile Fan Sump is an active system used by the HFBR for collecting water from
the stack drains.)

e Building 701A, Chem Nuclear Facility, with above-grade and below-grade piping
connecting to Building 701, and the floor-drain line to Building 703’s collection pit.

e Valve Pit near Building 708, Instrument House, with piping and valves to control the
exhaust-cooler’s temperature.

e Pile Laboratory Collection Pit at the southwest corner of Building 703, Laboratory,
with a trough to Building 701, up to the sewer connection at Building 801.

e Pneumatic tubes used for transferring samples from the BGRR to the support
facilities: two lines to the west wing of Building 703, Laboratory; two lines to the east
wing of Building 703, Laboratory; and two lines to Building 801, Hot Laboratory.

1.1.3 Conditions of the Facility

The BGRR facility is fifty years old, and weather and the lack of programmatic maintenance has
taken a toll on the building’s structures and systems. Some gradual degradation of the facility
was observed in the past, and actions were taken to remedy the situation. In 1985 and 1986,
work was undertaken to stabilize the canal facilities, and radioactive equipment and piping were
removed, together with loose contamination from accessible areas. Continued degradation, no
matter how gradual, ultimately can release contaminants to the environment, and, consequently,
represent a potential risk to the safety of BNL’s personnel and to the public. Environmental
concerns, such as the contamination of groundwater and spread of removable contamination,
were addressed by installing geo-membranes, soil grading, and paving the parking lot. There are
plans to replace an unstable facility transformer, and the aboveground concrete air-plenums have
been shored with sheet-metal covers.

Knowledge and documentation of radiological conditions and hazardous materials within the
BGRR buildings and systems is limited. Sampling indicated gross alpha/beta contamination in
addition to gamma emitters, such as Cesium-137, in the soils and the facility’s systems.
Radiological surface-scans showed contaminants above background in several locations. An
identified underground Strontium-90 plume has been associated with the BGRR. Areas with
minimal radiological information include the air-cooling exhaust plenum and exhaust filters, and
the reactor pile.

Hazardous materials known or suspected to exist within the BGRR include lead, mercury,
asbestos, oil contaminated with polychlorinated biphenyl (PCBs), and, possibly, heavy metals.
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1.2 PROJECT STRATEGY

The strategy for accelerating the decommissioning of the BGRR is to work in compliance with
the terms of the Brookhaven Interagency Agreement (IAG) and the EPA/DOE joint policy on
decommissioning DOE facilities. The latter specifies that DOE facilities should be
decommissioned as removal actions under CERCLA, unless conditions dictate otherwise.

To implement the BGRR decommis'sioning within the framework of the IAG, and to be fully
compliant with it, the following high-level strategy will apply to the major items of work:

1. BGRRis subject to the provisions of Section X of the IAG, and is identified as AOC 9
in that document.

2. Section XIA of the IAG allows AOCs to be addressed as removal actions.

3. Currently identified sub-AOCs include 9A, The Canal; 9B, Underground Ductwork;
9C, Spill Sites; and 9D, the Pile Fan Sump.

4.  All sub-AOCs will be documented in a Record of Decision.
5. Maintenance will be conducted outside the CERCLA process.

6.  Some cleanup work will be undertaken as time-critical removals. Key documents for
such removals will be Action Memorandums and Completion Reports.

7. Other work will involve non-time-critical removals. The key documents will be an
EE/CA, Action Memorandum, and Closure Reports.

8. Where sampling and analysis of soil is required, the DOE will discuss the work with
the EPA and NYSDEC to obtain their input before proceeding. All sampling and
analysis plans for the remaining soils will be sent to EPA and NYSDEC.

9. A Community Relations Plan will be developed for the overall project encompassing
the following items: Public involvement with decisions about the key removal work, a
stakeholder’s involvement process to consider removal-action alternatives for the
BGRR area, and any additional public participation required by the IAG.

The Removal Action Objectives for the BGRR Decommissioning Project are to achieve the
AOC 9 Record of Decision in a manner that protects human health and the environment,
achieves future land-use objectives at the BNL, and removes or permanently isolates
contaminants of potential concern. In addition the project shall meet all applicable or relevant
and appropriate standards, requirements, criteria, or limitations promulgated under federal or
state environmental laws that must be met or waived for removal actions under CERCLA.
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To implement this strategy, and to reach these Removal Action Objectives, the project will
undertake the following actions:

Perform routine facility maintenance and remove certain equipment under the NEPA
Categorical Exclusion for reactor maintenance at BNL.

Follow the CERCLA process, which incorporates NEPA values, with DOE as the
lead agency for any removal actions that could impact the environment.

Use the proposed technical approach described in the CWBS Dictionary that is
integrated with state-of-the-art health/safety/management systems and appropriate
technology to perform the project in a safe, expedited, and cost-effective manner.

Use the contingencies identified for each major project element as presented with the
Project Baseline. Contingency Management for the BGRR Decommissioning Project
will follow the BHG/BNL Environmental Management Division’s baseline change
process to access contingency funds.

Make critical decisions for the Project using a tiered approach: a) Community values
for the Project will be collected early in the process to modify the Removal Action
Objectives, if necessary; b) Community and NEPA values (plus nine CERCLA
criteria) will form the Basis of the Removal Action Alternatives (RAA) study for the
below-ground ducts/canal/701 Removal Actions; ¢) The outcome of the RAA study
will be the starting point for each Engineering Evaluation/Cost Analysis (EE/CA) for
the three removal actions mentioned above; d) The EE/CA will identify the
Recommended Alternative for each action; and, e) The results of each Removal
Action will be documented in a CERCLA Record of Decision for the BGRR. In
addition, the BGRR Decommissioning Project has identified formal Critical Decision
points (as defined by DOE Order 430.1 Life Cycle Asset Management) that will
result from the above actions:

- Critical Decision 1 — Project Charter, included as Appendix F of this document.
- Critical Decision 2 — BGRR Decommissioning Project (September 1999).

- Multiple Critical Decision 3s — Current Year Plans and the EE/CA for each
CERCLA Removal Action, to authorize future work in controlled increments.

- Critical Decision 4 — Record of Decision for the BGRR in 2004.

Use the developing BNL-Brookhaven Science Associates (BSA) Integrated
Management Systems as much as practical to integrate the BGRR Decommissioning
Project processes into the new and enhanced programs for BNL site management.
These systems are still being developed in many cases, and how each individual
section will be implemented in the decommissioning project will be reviewed during
work planning. The particular management system areas that may be used on the
BGRR Decommissioning Project are as follows:
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(a) Emergency Preparedness / Off-Normal Event Recording
(b) Environmental Management Services and Waste Management
(c) Facility Safety
(d) Self-Assessment Program
(e) Quality Management
(f) Radiological Controls
g) Standards Based Management System
(h) Training and Qualification
(i) Worker Safety and Health
(j) External Affairs (Public Relations)
(k) Life Cycle Asset Management
(1) Environmental Restoration
(m) Nuclear Safety

(n) Work Planning and Controls

To accelerate the project, selected fieldwork is being undertaken parallel to developing this
overall Project Management Plan. The following are examples of such contemporary high-
priority tasks:

1.

Removal of the Pile Fan Sump, which poses an environmental risk and recently was
incorporated into the IAG as sub-AOC 9D. This is a CERCLA time-critical removal
action, initiated by an Action Memorandum.

Disposal of the contaminated wastewater removed from BGRR and temporarily stored in
aboveground tanks at the Brookhaven Waste Management Facility. The water is a
potential environmental hazard and significantly adds to the overall cost of the
decommissioning project due to the surveillance and maintenance needed during its
storage. This is a routine maintenance activity and is covered under the NEPA
Categorical Exclusion.

Removal of the temporary walls and other materials left behind when BNL’s Science
Museum was relocated. This routine maintenance will reduce the fire load and risk
potential within Building 701, and also will allow better access to the remaining BGRR
facilities.
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This approach will benefit DOE, and all other stakeholders concerned with BNL’s cleanup, by
more rapidly removing the potential risks associated with the BGRR, and decreasing the overall
cost of the cleanup effort.

1.3 PROJECT ASSUMPTIONS

This section lists the major planning assumptions for this Project. They are made to define the
initial scope, schedule, and cost of the project to meet the Removal Action Objectives. These
assumptions may be modified as the Project progresses and further regulatory and community
input is obtained. The status of the facility that best meets the Removal Action Objectives will
be determined using the CERCLA process and the Record of Decision that will be developed for
the BGRR.

1. No internal management reserve in addition to the managed risk-based contingency has
been applied to the project cost estimates.

2. Stakeholder concerns (i.e., the public and elected officials) will not change planned
activities and end-state decisions, through the Engineering Evaluation/Cost Analysis
(EE/CA) and Action Memorandum processes.

3. Baseline Change Proposals will be approved on a timely bases.

4.  Funding will be available in the amounts described in the baseline.

5. The areas planned for decommissioning will remain under the control of BNL. Areas
cleaned up by Environmental Management (BGRR Decommissioning Project) will be
returned for landlord activities, within the BNL/BSA contract.

6.  The baseline assumes decontamination or dismantlement and removal of all
contaminated equipment and structures identified to be above the approved Derived
Concentration Guideline Limits (DCGLs), and confinement of the biological shield and
the pile.

7.  Escalation is applied at 2.7% per year on FY0O dates.

8.  The scope of work will not be increased due to discovery of additional AOCs/soil
contamination.

9. A special BSA G&A rate of 14.5% has been applied to BGRR starting in FY00 and
will be escalated annually and not be changed.

10. The BGRR is classified as a radiological facility.

11. Buildings and components within the BGRR project have value. Building 701 and
contents have no salvage value. The materials will be disposed as construction waste.

1-14



Brookhaven Graphite Research Reactor BGRR-001, Rev. 1
Project Management Plan March 2, 2000

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

The environmental remediation strategy is valid. The NEPA categorical exclusion will
be used to perform work that does not directly impact soils. The CERCLA “time-
critical” and “non-time-critical” removal actions will be applied to environmentally
sensitive areas.

EE/CAs and Action Memorandums are submitted and approved in time to support
required scheduled activities.

The contracting strategy for the project includes using the BNL/Plant Engineering
workforce to conduct redemption, removal, and restoration activities that are within
their capabilities to support the scope and schedule of the project.

The baseline plan estimates soil remediation to be no deeper than three feet below the
lowest elevation of a removed or remediated structure and three feet from the surface of
identified surface soil contamination.

Cost estimates are based on current rates for disposal at Envirocare of Utah that are
contracted through the DOE Ohio Field Office. If transuranic wastes are identified, a
BCP will be approved to prepare a plan that satisfies regulatory requirements for
transuranic waste packaging and storage. The plan will be prepared and submitted for
DOE approval.

Transportation for soils and debris from BNL to Envirocare of Utah is by rail service
unless specifically identified otherwise in the project baseline.

The Historical Preservation requirements for recorded information about the BGRR
Facility are sufficient without having to remediate and preserve any components,
systems, or structures planned for removal.

The Life Cycle of this project ends September 30, 2005.

Clean wastes generated by the project can be disposed of at approved clean waste
disposal facilities.

No Independent Verification Contractor is required since EPA and NYSDEC will
oversee the project under CERCLA, and will take duplicate verification samples.
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2 ORGANIZATION OF THE PROJECT

The DOE’s Environmental Management (DOE-EM) organizational structure has two levels of
management: 1) the DOE Headquarters (DOE-HQ) program, and 2) the DOE Chicago (DOE-
CH) Environmental Projects Group. The DOE-HQ program defines program management and
the responsibilities assigned to CH. The direction for the BGRR Decommissioning Project
(BGRR-DP) is the responsibility of the DOE-CH Environmental Programs Group. The charter of
the DOE-CH EPG is to plan, coordinate, integrate, and implement the national Environmental
Management program for the BNL. The BGRR Decommissioning Project will be managed
under the DOE’s Chicago Operations Office, Environmental Projects Group. The DOE’s Project
Manager will have line responsibility directly to the DOE-CH Group Manager. At BNL, the
DOE Brookhaven Group (BHG) manages the program and projects of the DOE and its major
contractors, including the environmental restoration projects at BNL. DOE-BHG provides -
support in the technical work, and in the budget, contract administration, and safety and health to
the respective DOE management levels, as required. Figure 2.1 shows this organization.
Appendix F has a full definition of the DOE BHG/CH’s responsibilities.

Bechtel National, Inc. (BNI) was chosen to lead this project team within the existing Brookhaven
Science Associates (BSA) contract with BNI. The contractor’s project organization chart is
included in Figure 2.2. Each management position or job title corresponds to a brief description
of the position that follows, and the functional responsibilities that are listed on Figure 2.3. Full
descriptions of all the positions and of the corresponding Roles, Responsibilities, Authorities,
and Accountabilities (R2A2) have been developed. Some key team members will be drawn
from successful decommissioning projects at Hanford to cooperate with the local staff,
subcontractors, and the existing project team. Resource-sharing with the BSA site organizations,
(notably the Environmental Restoration Division and Waste Management Division) and BNI is
planned to maximize efficiency and employee opportunities. These functional interfaces and
dependencies also are shown in Figure 2.3.

The Project Manager is responsible for all aspects of the performance of the BGRR
Decommissioning Project and all communication with the DOE and regulators. The Project
Manager reports internally within BSA for safety, quality, overall project-performance, schedule,
and budget control. The Deputy Project Manager will be responsible for these items as assigned
by, or in the absence of, the Project Manager.

The Project Engineer is responsible to the Project Manager for the technical decisions and
direction for the project. The Project Engineer will coordinate all issues on nuclear safety,
licensing, and regulatory compliance, waste management, and any technical subcontract work
undertaken for the project.

The Construction Manager reports to the Project Manager and is responsible for carrying out all
decommissioning work either by local crafts through the work package system or through
subcontract work. The Construction Manager also supervises and directs the field
superintendent in doing the decommissioning work.

2-1



BGRR-001, Rev. 1
March 2, 2000

Brookhaven Graphite Research Reactor
Project Management Plan

Assistant Secretary
for Environmental Management
EM-1
James M. Owendoff (Acting)

Deputy Assistant Secretary
for Environmental Restoration
EM-40
James J. Fiore
1

Chicago Operations Office
Manager
Robert L. San Martin

DOE-HQ Site Team Lead
for Chicago Operations Office
EM-50

John C. Lehr

|
DOE-Chicago
Environmental Programs Group
Group Manager
Anibal L. Taboas

DOE BGRR-DP DOE-Brookhaven Group
Project Manager BGRR-DP Matrix Support
James D. Goodenough to the BGRR-DP
Scott Mallette
I

Brookhaven Scientific
Associates
Laboratory Director for EM
Michael H. Schlender

Environmental Restoration
Site Manager
Bechtel National, Inc.
John J. Meersman

BGRR-DP
Project Manager
Bechtel National, Inc.
Stephen K. Pulsford

DOE Brookhaven Group
Group Manager
George J. Malosh

Figure 2.1. Organization of the DOE BGRR Decommissioning Project
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Figure 2.2 Organization of the BGRR Decommissioning Project
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The Environment, Safety, Health and Quality (ESH&Q) Manager is responsible for
accomplishing the overall worker safety and health program, quality, and environmental
compliance issues for the project. The ESH&Q Manger reports to the Project Manager, and
independently reports to BNL’s Environmental Safety, Health and Quality (ESH&Q)
Directorate. The ESH&Q Manager (or designee) will review / approve all work-packages or
plans. This responsibility includes technical support, implementation and oversight for industrial
safety, industrial hygiene, and all aspects of the radiological controls and quality programs to
protect the workers, the public, and the environment. This individual also works with the Project
Administrator in tracking and coordinating the various training needed by personnel based on
their jobs.

The Community Relations Coordinator is responsible to the Project Manager for implementing
the Community Relations Plan, including the public reviews needed for some of the project’s
documentation and all external communications on the project’s progress.

The Project Administrator is responsible to the Project Manager for all administrative support to
the project. These responsibilities include, among others, document control, allocation of office
space, logistical support for automation technology, support of office and staff, and provision of
secretarial support.

The Project Controls Supervisor reports to the Project Manager and is responsible for tracking
and reporting all developments in project schedules and costs. The supervisor will coordinate
the preparation of project reports and financial reports and will trend any variance in work.
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3 INTEGRATED SAFETY MANAGEMENT PLAN

The BGRR Decommissioning Project will employ the BNL Standards Based Management
System (SBMS) to ensure that the work carried out complies with regulations and conforms to
applicable Laboratory polices set out at https://sbms.bnl.gov/policies/cl00d011.htm. The BNL
ES&H Policy in the SBMS states the following:

We are committed to providing a safe and healthy working environment for all
staff; protecting the general public and the environment from unacceptable
environmental, safety and health risks; operating in a manner that protects the
environment by applying pollution prevention techniques to current activities; and
remediating the environmental impacts of past operations.

BNL’s management systems currently are in a multi-year state of transition whereby the ES&H
Standards Manual is being merged into SBMS Management System Descriptions and Subject
Areas. Until BNL’s management systems are completely updated and in place, the Project will
follow a combination of the new SBMS documents and the “legacy” ES&H standards in the
SBMS. (The Lab-wide effort to upgrade all programs will be closely followed by establishing
them within the BGRR Decommissioning Project.) The Management System Descriptions, at
https://sbms.bnl.gov/mgtsys/ms00t01 1.htm, are the highest-level operating- and business-
processes, and are designed to fully support the Laboratory's business model, which supports the
ES&H mission. These systems are defined through Management System Descriptions, which
contain information about individual management systems, including their purpose, ownership,
requirements and drivers, customers and outputs, and system operations and responsibilities.
The BGRR Decommissioning Project will use the services of the relevant support organizations
(or subcontractors using approved programs) to comply with ES&H requirements.

The requirements for radiological protection are in the BNL RadCon Manual, at
https://sbms.bnl.gov/program/pd00t011.htm. The Manual is the definitive requirements
document which, in part, is implemented by Lab-wide institutional operating procedures. The
Project is committed to those procedures for operational control of routine radiological work and
for improvements in it.

To manage the environmental issues, the Project embraces the commitments in BNL’s
Environmental Stewardship Policy http://www.esh.bnl.gov/esd/environm.htm:

e We are committed to achieving compliance with applicable environmental requirements.

¢ In consideration of the potential impacts of our activities on the environment, we will
integrate pollution prevention/waste minimization, resource conservation, and compliance
into all of our planning and decision-making. We will adopt cost-effective practices that
eliminate, minimize, or mitigate environmental impacts.

e We will define, prioritize, and aggressively correct and clean up existing environmental
problems.
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e We will work to continually improve our environmental management system and
performance. We will establish appropriate environmental objectives and performance
indicators to guide these efforts and measure our progress.

e We will maintain a positive, proactive, and constructive relationship with our neighbors in
the community, regulators, DOE, and our other stakeholders.

e  We will openly communicate with stakeholders on our progress and performance.

To achieve these commitments, manage environment issues, and ensure a strong environmental
performance, the Project will pursue obtaining third-party registration with the ISO 14001
Environmental Management Standard. The Standard includes sixteen elements that define the
program:

Environmental Policy Document Control
Environmental Aspects and Impacts Operational Control

Legal and Other Requirements Records

Objectives and Targets Management Review
Environmental Management Program Documentation

Organization and Structure Communications

Training, Awareness, and Competence Audits Monitoring and Measurement

Emergency Preparedness and Response
Nonconformance and Corrective/Preventive Action

The BNL Work Planning and Control System and the ISO 14001 Standard incorporate five-core
functions from Integrated Safety Management: define the scope of work, analyze the hazards,
develop and implement the hazard controls, work within the controls, and provide feedback and
continuous improvement. The key elements of ISO 14001 are shown by function in Figure 3.1.
Registration with ISO 14001 (which provides independent verification of conformance to an
international environmental standards plus continual surveillance) is a strong signal that the
Project and BNL/BSA are serious about improving environmental management and achieving
performance equal to, or better than, the stringent industry standard.

Health, Safety, and Environmental commitments made in this document will be implemented on
the BGRR Decommissioning Project through two sub tier documents, the Project Environmental,
Health and Safety Plan (HASP), Task-Specific Environment, Health, and Safety Plan (T-HASP)
that will be tailored to meet these commitments for each task implemented in the field.

The site-wide Chemical Management System will be implemented in the BGRR
Decommissioning Project. This program and the associated worker’s right-to-know issues will
be coordinated through the Project Manager for ESH&Q and management in the field by the
project’s construction group.

Within the project’s framework, specific operating procedures will be needed to support work
plans and activities that are hazardous and specific to the BGRR Decommissioning Project. To
that end, permanent or temporary project procedures will be issued (as appropriate), coupled
with training and authorization. These procedures will supplement BNL’s management systems
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in that some site procedures require a project/division-specific implementing procedure (such as
ES&H 1.3.6 Work Planning and Controls) and some additional procedures / directions are
needed on the project level to implement some site programs. The Environmental Restoration
Division’s Management Systems will be used as the platform to publish these documents.

Compliance with the Price-Anderson Amendments Act for the BGRR Decommissioning Project
will be implemented according to BNL and programs, e.g., Occurrence Reporting and Processing
System, Noncompliance Tracking System, Radiological Awareness Reports sitewide Price-
Anderson Amendment Act (PAAA) Working Group. The BNL Independent Oversight group
routinely reviews reports and other documents to ensure that the self-reporting aspects of them
are met proactively.
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4 SAFETY AUTHORIZATION BASIS

To ensure adequate control of potential hazards during the BGRR decommissioning, a safety
authorization basis 1s being established. Authorization Basis (AB) documents are required for
DOE facilities or activities that have Preliminary Hazards Classification (PHC) of nuclear. The
BGRR Decommissioning Project is using an Auditable Safety Analysis, following DOE Order
5482.1B [3], that 1s required for facilities with a Final Hazard Classification (FHC) of less than
nuclear; this requirement is applied to all DOE decommissioning projects where significant
inventories of nuclear materials did not exist. Preparing an Auditable Safety Analysis (ASA)
ensures that hazards are identified, evaluated, and appropriate controls are defined for working in
facilities where there is a potential for the release of, and exposure to hazardous substances. The
project’s activities will be reviewed against the approved Auditable Safety Analysis to ensure
that the bounding conditions, assumptions, and “at-risk inventory” used in the accident analysis
will not be exceeded for any planned decommissioning work. This review will be conducted
using an Unreviewed Safety Issue (USI) procedure defined below.

4.1 GRADED APPROACH

The “graded approach” is used to communicate the DOE’s philosophy that the level of analysis,
documentation, and actions (for a given requirement) are commensurate with the risks involved.
The use of these terms is subjective, and defining the appropriate level of detail is difficult
because of differences of opinion and perspective.

Documenting the graded approach is encouraged when preparing an Auditable Safety Analysis.
It is generally accepted that the graded approach means that every required element must be
addressed at some level of detail. However, there can be widely differing opinions on the level
of detail required for each element. In some cases, it may seem appropriate to give a simple
statement of non-applicability (e.g., evaluation of a facility’s siting criteria may not be
appropriate for an existing building). In other cases, presenting detailed information may be
appropriate.

Because the ultimate goal of an Auditable Safety Analysis document is to obtain DOE’s
acceptance of the risks involved and authorization of the planned work, it was essential that the
DOE participate in determining the level of detail to be used under the graded approach. Where
DOE standards (e.g., DOE-STD-3009-94) [4] are used as guidance for preparing the documents,
decisions were made whether to grade them at the chapter level (e.g. Chapter X), or at some
lower level (e.g., Chapter X.x.x.x). Again, because opinions may differ about the appropriate
level of detail, the participation of DOE staff is desirable. It is generally recommended that the
programmatic sections of the Auditable Safety Analysis (e.g., radiological protection, emergency
preparedness, safety and health) be graded at the chapter level; accordingly, that approach will be
used for the BGRR Decommissioning Project.
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Definitions:

Preliminary hazards classification (PHC): An initial screening classification based on the
inventory of hazardous substances to identify facilities that require the preparation of
authorization basis documents.

Safety analysis: A document that identifies hazards and controls relevant to the potential release
of, or exposure to, hazardous substances. The safety analysis contains the hazard analysis.
Safety-analysis documents define the safety management and facility-specific safety
commitments to prevent or mitigate accidental releases.

Auditable safety analysis (ASA): The report that documents the safety analysis for facilities with
a final hazard classification of less than nuclear. The Auditable Safety Analysis is similar to a
safety-analysis report but with less content. An Auditable Safety Analysis systematically
identifies hazards and initiating events; identifies measures to eliminate, control, or mitigate
hazards; and evaluates their associated risks.

Final hazard classification (FHC): The results of an assessment of potential impacts of a facility
that are based on a bounding, unmitigated release of hazardous substances and a comparison to
defined threshold values. The assessment of potential impacts considers the material’s quantity,
form, location, dispersibility, and interaction with available energy sources in determining the
potential for an unmitigated release.

Authorization basis (AB): Those aspects of facility design and operation relied upon by the
contractor and DOE to authorize work. For the BGRR Decommissioning Project to implement
nuclear safety requirements, an Auditable Safety Analysis is required for facilities with a
preliminary hazard classification of nuclear:

e If the FHC is less than nuclear, the safety analysis and the FHC are the authorization
basis, which is documented in an Auditable Safety Analysis.

e [If the FHC is nuclear, the safety analysis, controls identified in the safety analysis,
and the FHC are the authorization basis, which are documented in a Safety Analysis
Report.

Unreviewed Safety Issue (USI): Proposed activities not specifically addressed under the
Auditable Safety Analysis will be reviewed against BGRR-SOP-0902, Safety Evaluations for
Unreviewed Safety Issue Determinations [5], to estimate if an USI is present. If found, USIs
(and their associated safety evaluations) are submitted to the Project’s DOE representatives for
review and approval before carrying out the proposed work in accordance with DOE Order
430.1A, Life Cycle Asset Management.
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5 SCOPE OF WORK OF THE PROJECT

The BGRR Decommissioning Project Contractor Work Breakdown Structure (CWBS) and
Dictionary (Appendix B) systematically lists the work that is needed to complete the project.
This dictionary, along with the assumptions listed in Section 1.3, form the basis of the project.
Changes to the list of work elements, the list of assumptions, or discoveries that require changing
these items constitute an alteration in the project’s scope and must be addressed through the
change control process described in Section 6 of this document. Project Administration includes,
but is not limited to, project management, community relations, developing and updating the
safety-basis document, and of surveillance and maintenance of buildings. These are the types of
activities that will be required continuously until the project is completed. In addition, the other
main CWBS elements were arranged geographically to cover all other work included in the
project.

The CWBS dictionary gives a description and the scope of work for each CWBS activity.
Where applicable, the CWBS is subdivided into four sections: Objective, Regulatory,
Background, and Activities. The Objective section captures succinctly what the CWBS will
accomplish. The Regulatory section provides the planned regulatory method and authority that
the work activity will be performed. The Background section provides information on the
equipment, system, or structure affected by decommissioning. The Activities section gives a
high-level sequence that will be used to perform the activity. As each of these CWBS activities
are engineered, the activity steps will be further defined, as needed, to perform the fieldwork.

The BGRR Decommissioning Project scope consists of the systems and structures discussed in
Appendix B of this document, and the underlying and surrounding soils down to, but not
including, the groundwater. Remediation of these soils also is included within the project’s work
scope. The negotiations with the IAG participants for restoring the BNL site have agreed to
clean up the BGRR site to ensure that a future site users (after 2048 will not be exposed to >15
mRem/yr from residual radiological contamination from the BGRR. The exact exposure
scenarios for this dose assessment will be developed before starting decommissioning work on a
particular area. Specific cleanup levels are radionuclide-specific, based on risk/dose assessment
using RESRAD modeling and are media-specific (cleanup level for remaining concrete differs
from that for remaining soils, for the same radionuclide). The specific Derived Concentration
Guideline Limits (DCGLs) are published in, and approved with, the Sampling and Analysis Plan
for each phase of the work.

A Value Engineering Program will be tailored and used as appropriate in keeping with the
mission of the decommissioning project to reduce nonessential costs and improve productivity.
It will be used in a graded approach as project planning, including scope, schedule, and costs are
prepared for each removal activity. Value engineering documentation will accompany project
activity planning files as appropriate.
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6 PROJECT CONTROLS

6.1 CONTROL AND REPORTING

Monitoring and controlling the BGRR Decommissioning Project against approved baselines
during its execution is a defined process which will meet the intent of applicable DOE Orders,
including DOE Order 430.1A, Life Cycle Asset Management. This compliance will occur
through routine meetings among participants, periodic reports, periodic formal meetings, an
approved Change Control system, and procedures to handle special situations that occur or are
discovered. The Project Management Plan and the Baseline will serve as the foundation for all
control activities. The following are the mechanisms that will be used:

Project Baseline: A project baseline was developed to define the technical scope, schedule,
budget requirements, and deliverables for the project. The BGRR Decommissioning Project
baseline is included in the BNL/EM Baseline and managed as the basis for future planning and
the change control process. The only authority to change the approved project baseline is
through the formal change control process, described below.

Current Year Work Plan: The project will be funded on a fiscal-year basis by DOE-CH.
Following notification by the DOE Project Manager, the project team will propose a Current
Year Work Plan, which will detail the work to be accomplished in accordance with the baseline
schedule. Modifications required to the Technical; Cost; or Schedule Baselines due to work
falling behind schedule or funding shortfalls will be identified and formally incorporated. The
Current Year Work Plan will identify the critical path for the work planned for the coming year.
The BGRR Decommissioning Project Manager will approve and issue the Current Year Work
Plan after this necessary coordination.

Project Reporting: BNL’s Environmental Restoration Division (ERD) will issue monthly reports
that incorporate input from the BGRR in accordance with the “Project Reporting Guidance for
Environmental Management” modified as appropriate for the BGRR. The report will include the
following information: ‘

1. Overall Project Assessment: Briefly describes accomplishments, problems, concerns,
issues, and major upcoming activities.

2. Funding Report: Contains Charts of Cost and Schedule Performance including
monthly and cumulative budgeted cost of work scheduled (BCWS), budgeted cost of
work performed, actual cost of work performed by CWBS, variance analysis, and

trends.

3. Milestone Log: Includes information on schedule, variances, and milestone variance
analysis.

4. Baseline Change Proposal Log: Identifies approved and proposed baseline-changes.
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5. Funding Status Table: Describes status of funding for the project.
6. Procurement Schedule: Identifies current and future contracts, value, scope, and

period of performance.

Weekly Highlights Report: A brief report transmitted via e-mail to DOE-CH, DOE-EM,
landlord, regulators and other parties describing activities in the previous and for the upcoming
week.

Trend Program: The trend program tracks and controls the approved project’s scope, quality,
cost, and schedule. Trends also are used to convey an understanding of its evolution, as well as
present costs and schedule.

Change Control: Scope, Schedule, and Budget Change Control on the BGRR Decommissioning
Project will be accomplished in accordance with the approved BNL “Environmental
Management Program Standard Operating Procedure” and presented to the Cost Control Change
Board (CCCB) for appropriate action. Changes to the approved Technical Requirements, Cost,
and Schedule Baselines are formally submitted and approved in accordance with the procedure.

Schedule Management Plan:

Schedule Development: Detailed logic schedules have been prepared for the BGRR
Project which depict the specific activities and logical sequence needed to produce the
Project deliverables. The schedules are organized by CWBS and are resource- loaded as
required to accomplish the scope of work defined in the CWBS Dictionary. Major events
are defined by Milestones levels outlined in the BCCP. Detailed working level schedules
will be developed for the Field Work activities.

Schedule Maintenance and Control: The Project Schedule will be statused on a weekly
basis at the Plan of the Day meeting. The Monthly update will include a percent
complete earned value calculation and estimated completion date for all activities
scheduled for the current month. BCWP will be derived from the percent complete
calculation and reported in the EM Monthly Progress Report. Cost/Schedule/Milestone
Variance Analysis will be reported on a monthly basis consistent with the ERD Monthly
reporting guidance and thresholds. The Baseline Schedule will be formally issued and
schedule changes will be controlled by the process defined in the BNL EM Baseline
Change Control Procedure.

Contingency Management Plan: All contingency monies will be controlled and distributed by
the DOE BGRR Decommissioning Project Manager in conjunction with DOE-BHG and DOE-
EPG per the project charter in Appendix F. Contingency funds will only be accessible to the
project through an approved change-control action described above, based on documented
changed conditions not anticipated in the project’s baseline planning. Contingency funds, while
estimated for each fiscal year from the planned work, may not be available to the project at the
time the change is discovered since no stand-alone contingency pool exists, but must be created
by re-prioritizing other EM work at BNL.
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Contingency is determined using a weighted averaging system (refer to the contingency analysis
example shown in Figure 6.1). An activity that is considered to have risk associated with
completing the task is listed on the contingency analysis form. A “relative importance” factor of
completing the task is ranked from a possible score of from the least important O to the most
important 10. This column is totaled, multiplied by 10, and becomes the “total possible score.”
The “probability score” risk factor for the task is ranked from a possible low risk at 1 to a
possible high risk of 10. The “relative weight” number is multiplied by the “probability score”
number for each task being evaluated, which yields the “weighted score” for each task. The
“weighted score” for each task is summed for the activity. The total of the “weighted score”
column is divided by the “total possible score” with the quotient becoming the “score ratio.”
The “score ratio” number is transferred to the second page of the contingency analysis form
where the evaluator chooses the appropriate “normal maximum contingency” percentage. The
“score ratio” developed on the first page of the contingency analysis is multiplied by the “normal
maximum contingency” percentage. The result is the derived contingency percentage. If there
are no other “additional contingency factors” that need to be taken into consideration, the derived
contingency percentage is multiplied by the cost of the activity to arrive at a contingency cost
associated with the proposed activity.

The “normal maximum contingency” is made up of four categories from which the evaluator
may choose. The “planning” category has the highest contingency percentage assigned to it at
35%. This category should be used when the activity is in the early stages of planning and
development where minimal information is available to address the cost risks that may be
associated with performing the activity. The “conceptual” category has the second highest
contingency percentage assigned to it at 25%. This category should be used when the activity is
in the later stages of planning and development where additional design and/or characterization
information is available to better address the cost risks that may be associated with performing
the activity. The “preliminary” category has a contingency percentage assigned to it at 20%.
This category should be used when the activity is in the later stages of planning and development
where sufficient information is available to address the cost risks associated with performing the
activity. The “definitive” category has the lowest contingency percentage assigned to it at 15%.
This category should be used when the activity is in the final stages of planning and development
where sufficient information is available to clearly assess the cost risks with few exceptions
associated with performing the activity.

Estimating/Scheduling: The BNL/ERD will be responsible for supporting all estimating and
scheduling for the BGRR Decommissioning Project, and will include the following tasks:

1. Preparing baseline estimates and schedules (including milestones, critical paths, and
resource-loaded bottom-up cost estimates).

2. Maintaining the baseline documents throughout the project.
Deriving contingencies from the Project Risk Assessment.

Preparing estimates, schedules, and analysis for Baseline Change Proposals.
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FIGURE 6.1 CONTINGENCY ANALYSIS SAMPLE FOR BGRR
Fan Removal & Decontaminate Fan House
[PROJECT TITLE: BGRR
ltem Title: Fan Removal & Decontaminate Fan House
WBS Number: 1.02
Relative Probability Weighted
Weight Score Score
0to 10 1to 10
0=N/A 1 =Low Risk
10=Important 10=High Risk
Planning
IDeveIopmem 7 2 14
Characterization 10 4 405
Activity Authorization Request 6 2 12
ASTD 6 2 12
[Prepare HASP 6 2 12
S/C Bid Specification for Fan Removal 8 3 24
S/C Bid Specification for Waste Disposal 9 3 27
Field Work of
Characterize Fans 7 2 14
ASTD 7 2 14
Prep Work 8 4 32
Removal 8 6 48
Waste Packaging 6 4 24
Demobilization 3 2 Bl |
lRoom Decontamination 4 3 12
Final Survey 4 2 8]
[TOTALS 99 43 299]
Total Possible Score = 990
[Total Relative Weights X 10
Score Ratio = Total Weighted Score / Total Possibie Score = 0.302
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FIGURE 6.1 CONTINGENCY ANALYSIS SAMPLE FOR BGRR (Cont.)
Fan Removal & Decontaminate Fan House

PROJECT TITLE: BGRR
Jitem Title: Fan Removal & Decontaminate Fan House
WBS Number: 1.02
[Normal Maximum Contingency : Planning 35%
Conceptual 25%
Preliminary 20%
Definitive 15%
0.302 X 35% = 10.57%
Additional Contingency Factors (Describe Below): 0.00%
TOTAL PROJECT/ITEM CONTINGENCY PERCENT: 10.57%
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5.  Preparing the estimate for life-cycle cost.

6. Developing government estimates for evaluating contract bids, analysis of workaround
proposals, and other alternative analyses,

7.  Analyzing trends,
8.  Calculating Estimate at Completion and Estimate to Complete (ETC),
9.  Calculating Davis-Bacon wage rates, and

10. Analyzing budget support and funding profile.

6.2 PROJECT SCHEDULE, MILESTONES, AND CRITICAL PATH

The project summary and detail schedule was developed with the technical baseline and project
cost estimate. This schedule is a critical document and will be modified as needed and
controlled as described in the section above. Figure 6.2 shows the project summary schedule. It
includes major field activities and the DOE-HQ’s and IAG’s major milestones. Figure 6.3 is a
summarized rollup of the detail activities that have been developed for the BGRR Project
Baseline. In addition, the project’s critical path will be identified in the Project Baseline
document and in each Current Year Work Plan submitted to DOE. The Project schedule will be
managed and changed according to the process described herein. The project schedule meets the
objectives of the project’s removal action and the quality objectives within 96 months from the
starting date (October 1, 1997).

Figure 6.4 briefly explains the major milestones for the project with the baseline date of each.
Figures 6.3 and 6.4 will change with approved change-control actions and this document will
NOT be revised to reflect these changes. However, if this document is revised for other reasons,
these figures will be updated to reflect current information.

6-6



4
:

BGRR-001, Rev.

te Research Reactor

phi

¢

ookhaven Gra
Project Management Plan

-
H

B;

March 2, 2000

uopejdwoy jebiel A

§0/0L  VO/OL  €0/0L  20/0) L0/OL  00/0L  66/0L  86/0L
r ¥00Z dasg sioje|nBoay 0} Joday
UuoIsSIoa(] JO PI0IBY jeuld el anss|
7 S E—Y §00Z 4dv (06 00V)
sios
¢ ¢ 500z Bny (zoL/102 sBpig) Buipiing Jojoeay
7N

¢ ¢ 200Z AON (g6 o0V)
'S $JON(Q pUNOIS Mojag
¢ ¢ 100Z AON (v6 O0V)
A (602 Bpig) asnoy jeueg ‘jeue] jany
000z dog sjon(] punociQ sAcqy
>-+—d 000Z e (a6 o0ov)
'S duwing ue4 ajid
”..l 000Z 12l (yoL Bpig) asno} ued pue suey

.N|.I|0 000z idy APNIS SBAIBUIB)Y UOHOY |BAOLUSY

N 6661 unp ue|d4 suoielay Aunwwon 1velold

a|npayos Alewiuung Y99 zZ'9 ainbiy

juawabeuey jooloid

6-7



E R
3INIT3ISvYEg LO3rodd
oodvwzo ”yeg uny
QQQ \ﬁ.h\d\b@«h\ mmgm Auapoy 1#oap0 IR | s635t0 *eq 2eg
NOISIAIG NOILVHOLS3YH TVINIWNOHIANT g sreo/y IR | 1143508 yrtut 12eford
910} joeys HHOESMO8 g Auv3 SRR | 051000 ums jaefpigd
. . 4 . “ : V66DNYIL| V66HdVIZ|18 962'21 B
“ ” ‘ ” _ ” T T . N dddy 3 daid uopoy way 1149 dwyy dwng ued 3id €0°€0° 1'L° T+
_ _ _ . _ _ V66DNVZ0| VEEAVINOL|L9 591'96
“ __ “ . ” __ - ) T 1ddygdaig dvs‘Aening smeis eury dung ued olid Z0'€o” L't 2 +
. . 4 : : ! <80:<8_ <mmma<up_ma _E}# _ B
” ” ” ' ” ” B B ) T Bujuueld YJom dwns uey ajid L0'EO° 1L T +
' ‘ ' ' ' ' T Tt S i i jeAowdy g UE_Q_Q .QE:W ﬁ_ﬂu 0__& €0 1L N
” ” ” ” ” 'S 00HYWOE| 0093d491(2¢ 68201
. . . . . ! o ‘ " 1dyg ([dwo) @ A3AIng sniels jeuld |BAOWaY Ued 020" L) 2 +
_ _ _ _ . . qum 0083isL| 66d3SL0|0ZL L9E'E99
H “ “ ” ” ,, ) o ‘ XIOM PIald [BAOWRY LB 1020 1L 2 +
: . _ : . , d 661008Z| V86100140182 £9€°0L1
“ “ “ ' “ _ R . - - Bujuue|d Y4OM |EAOWAY UB] 020" L'} T +
' . : . . . T [ © " asnoj ue4 ajeujweiuodag § |eAOWAY U4 Zo' 1L 2
“ ” U : _ “ g 66AONLL| 66d3S10|2S vov'st
: : ' ' : _ ‘ - ) 1dy 1dw) B Aamng snieis feuly ‘ds)q Jolem SO°LO° b LT +
” o ” ” _ H V66NNM6Z| Y66HJVOE|Eh 961'00p
_ _ : : : _ ) o o o - © bujuue|d pjaid [esodsiq JoleM $0°LO 1L Z +
_ . _ _ _ : V66AVINSO| VB8619010|951 164662
_ ” ) ” “ “ . " “Buguuerd niom (esodsig aleM 1010 1L +
' : _ ' ” ' §  66AONLL| V8610010162 $6€692 B
' ' . . . . o ’ B T e o ‘ _NWOQM_D M 1oCL'L'e
“ ” ” . ” ” N o a T ) o \—% W&..<.N>OEOE wv.‘N‘
” “ : ” _ ” o o - ~ 103rodd DNINOISSINWOO3A HOOE L' 2
qnammcL v86d3S0¢€(952'6 981'982'0y
. _ aza ALnovd 4d4vg ¢
| [ SOAd | ¥OAd | €0Ad T 20Ad | t0Ad | 00Ad ysis | weis | sheq " is0p T vondusse@ e T
Aue3 Aupe3 oM pajabpng Auanoy 17

6-8

IpaydS Arewung 323folg ¢°9 aangiy



“ouy ‘SWeISAS RIBANWES O

INI13Sv8a 103rodd
oouvHZO sjeq uny
QQQ >.h~l=U<h\ mmgm ALpagow jeopu I | 5543510 #eg urg
NOISIAIQ NOILYHOL1S3H TVINIWNOYIANT g seatord N | V43508 ustuLs 19sford
910 Z100ys YH0E'SMOG g Ape3 SRR | 06t o010 ums josford
” ” BARM | 00ONNr8O0| 66AONZL|0SL 29298
_ : _ Niom pIald sButuado 3lid (89S ¥0°20° 2L 2 +
“ : “ 4mm  008345Z| VEEHVWOE|0EZ 612262 o ]
. . _ Bujuueid yiom sbuuado ajid €3S (020" T1° T +
“ ” _ [ o " Tliem pIaus-oid 1e sbujuado aiid 1235 20° 2z L 2
' ' ” [ 66100vl| V66AVINGZ|20L  |oze'zs
_ . _ HIOM PI314 SIIEM WNasNW 40°10° 21" 2 +
” ” “ V66HdVOE <mmm<_aww_8 _c _ N
_ : : Buiuue|g YIOM SIEM WNASN L0 10" 2L € +
. _ ' T o ) ) L0Z [BAOWBY S|BLIBIE B S|IBM WNASNIA L0 Z'L" 2
' ‘ ' ) - | z#ealyjeAowsy z'1' ¢
” ; ) . - - B T B
: - 00d3S8Z| 007INriZ|0S 692l }
“ ) ' voday Ajanoy 3 Aeaing sniejs jeuld 1N DY SOV0" 'L 2 +
. [ ZOAONZO| . 6693Q0L|SEL TEL'LIET o
“ NIOM P14 1ONQ DY vOb0" L'L°C +
' ' ' M ooudviz . 0 902's9
” . aaouddy » daig uonoay way 1oNnQ DY €OV0 L'L° 2 +
: ' ' v66d3S2L| v669NY20/0Z 9e2'€Z. B )
. , , iddygdaid dvs Asaing sniels jeuld 1ong OY 20'v0° 1L 2 +
” ' H 00NNIZZ| V86L3010/EEY z9L'vSY
. . _ Bujuue|d YIOM 1INQ OY LOV0" 1L 2+
' ' ' o 7 dnueajd asnoH JuUsWNIISU| g WY 19Ng PUNOIY aA0aQY 0 L'l ¢
: ' _ ® 00HVWLE! 00HdVEOD|O o
” : ' vd3 ’? 93ASAN 01 1dy uopajdwo) euid 1yeig Sdd 90°€0° 1L 2 +
” ” “ (] 00WVWLIE| 660300118 08Y've ) .
. . . 1dY jdwo) B Adnung snieys jeuld dwng ued alld SO°€0° L'L° T +
“ ” “ 6603060| V66ONVYZ|vL 906'8Y 1 B
. , . Niom pleld dwns ued ajid v0'€0° 1L Z +
_G0Ad vOAd €0Ad | 20Ad | 10Ad | 00Ad ysiuig vels skeq 100 | uopdussag o Tl e ]
Apez Ape3 oM pajabpng Ayanoy 1oV

6-9



U} ‘FWeSAS RISARUIZ O
3INI3SYa 103rodd
ara ALI'novd 4y4o4g A wouvneo awy
NOISIAIQ NOILVYHOLS3H TVINIWNOHIANT e ooy E—| st werons roolor
910 ¢ iooys HHOB'SMO8 sag Ape3 I | 061200 umg 1oefoid
: : : . — LOAVINSZ|  00AVWOE 652 |esv'ase ) -
' ' ) _ _ Bujuue|d ¥IOM aSNOH LM ® [BUBD LO'LO bt T+
. , . _ . o ey T T T jenoway S110S @ 9SNOH 1M B 1€UBD 10" 1L 2
“ ” H ” ” - S o T " p# eAIY jRAOWAY P12
' ' Con A 20ddviL| ZOHVWLL|[PZ 688°CL1 - B
. ‘ . _ ” XIOM Plald [BAOWAY J3[{00D punoIbiapun v0'€0" €1 Z +
: ‘ ' _ : T D S T |eaowsay 191009 punoiBiapun €0 €1
: : - ; ' : __CONNPYZ| 2oMdvZl{zs |SvS'e20‘l i ~
_ _ ' ' , %i0M PIatd ([eaoway 43)1d punoibiapun $0°20° €1 Z +
' ' . ' ' S ) S e _N>OEUE PEIF] _ur:.y.o._a‘_w_ur_: NQ\ ‘muw. Z
_ ” - H : 20AONIZ| zo0Dnveoler  |vso'ezl - o
_ ' ' : : day 191dwod B AsnIng snjelS jeuld wnudid JIY DN S0'L0° €L T +
: _ - I _ 20d3SS0|  LOYAVOE(VSE SE2'26L'¢ o - o ﬁ
' . ' _ _ YIOM PI314 WNud|d 11¥ DN $0°10 €'L' 2 +
‘ _ ' ] : 10100ZL|  LOHdV9L|oEl 92Z'60L o o
_ ” ” . . iddy % daid v9/33 wnuald IV DN €0°10° €L T+
' : : _ [ LOHVING0| 00L20Z0|St) 810'0¢ 3 o -
” ” ” “ _ iddygdaid dvs Aaaing snjeis [euld wnudld 41V BN 20°10° €' 2+
' _ ' ] Nom<_28_ oEooS_mS o _Sm.oom ) _ ) ) ‘
“ _ . ” ” Bujuueld JOM 43414 WNU3|d Y DN 1010 €L 2 +
_ _ ' , ‘ ) o o 'AOWSY 1105851007100 4311 L0Z WNUBId JIV BN 10" E1° T
‘ ' . [ ' i S N o o T ‘ £# wwhm _ISOEQZ [ 4 4
” H ” ” — 00AONSO| OONVFZL|ELZ  |6S6'V2H o o o _
: ' ' _ ' 3IOM PIBI4 €02 WOJ4 LOZ BpIg 21e10S| 10'€0 L' 2 +
_ _ “ H “ - o I o 7 "toz 6pi@ wosy 102 Bpia delos| £0° 'L 2
“ ” “ “ R | __009NVED| 00AVWGL|SS 128l ) - - ‘
. : : . . Hoday AApoy sBujuadQ aild leds §0°20° 2L 2 +
S0Ad _ vo>nm ~ £0Ad R _ _ :;n_ _ oo»-ly }M_w_c_n. T ﬂmmw B m>mQ ‘ \Mm\om\ 1 T :o_aatowzmm‘i: o ST lil\i\D‘mit ‘ T
Ajleg Ajez XIOM pajebpng Ayanoy wy

6-10




"ouf "Sweshs RIeATWIS O
3ANI13svea 193rodd
ooHYNZO arg uny
QQQ \rhmdso <l mmem Ayapoy reoyu) IR | 5043510 aeg e
NOISIAIQ NOILYHOL1S3H TVLINIWNOHIANT g esssbo:d SNSRI | rt 4350t ysiund 120ford
910 9 10045 HUDPSMOB g el I | 001000 Hug oeoid
| _ . . . SONVrgZ| v003QLE[Le 000°'028°L )
' ' ' ' %IOM PIal4 S|l0S Bujuleway $0'€0" b1 T +
] _ ' : ‘ v0INr60|  YONNCYL|0Z 109'c€ -
“ ) H ,_ aoy 01indy| s|log Buiujeway €0°€0° v°L' T +
] ' ' ' ' YONNFLL|  $0HdVSO|0S 110'61 3
” ” . . dyxdaid dvs AsAaIng sniels |euld sijos Bujewsy z0'g0 vl T +
| I ' _ : $00300€| v0a3d420|6£2 EE0'ELY

_ . ” ” Bujuue|d 110M S|10S BuulBWRY LO'E0" V'L 2 +

' . . . S o o “leaoway s|jos Bujuleway €0° p'L- 2

' : <4 1003082| 00d3SSL|€2E ovL'gLe .

_ : ' , Hoday uonajdwodghaning snieys leuld buidid ©a 50°20° v'L T +

‘ ' ' ] 00d3sSyl| 009NVYO|0E evL'zLL | o

. ” . “ oM pIal4 Buidid ©a v0°20° v'1 2 + —

. ' . . - - o T N T .I.A

' ' ) 004dV.Z| 66AONZL|0ZL 828°8E O

” |leaoiddy g uoneiedaid owajy uonoy buidid ©g £0°20' 'L 2 +

' ' : ' u 00934£0| 66AONZ1|09 rA: YA 4

. . . ” iddygdaid dvs Aaaing snjeis jeuid Buidid g 2020 v'L ¢+

' “ H | EEEEEEE  00DNVED|  6610010/022 S0.°49

. . . ) Buuue|d yisoMm Buidid 98 1020 v'L° 2 +

' ' ' ‘ ) - T ’ " |eaoway s|10S ® WalsAg 1 Buidid apesH mojeg Z0' v L 2

‘ ' <= ' LOAONZO|  107Nr60|88 ¥£0'612 ﬁ

. . ” ” 1dy dwog 7 AsAIng sniels |euld 9SNOH LM '8 eUBD SO°LO" b°L° 2 +

_ L ' 5>,oz2_ 5><_>_STQ ?S,Em _ \_

_ ” ” u HIOM PI31d 9SNOH 1M % [EUED 010" 'L 2 +

” ” “ e LOHVINZO| 009NVSL vyt 8v.'0L

_ , . , 4ddy 3 sdaid ¥D/33 9SNOH LM B IBUBD E0'LO" V'L C +

” ' “ | 00AONSO| 009NVSi|09 68.°'L€

. , , ) daid dvS‘AaAing sniels [eu|4 @SNOH 1M ? [BUBD Z0'LO" V'L T + ;
SOAd YOAd | €O0Ad | 20Ad | 10Ad | O00Ad ysjui4 uejs shkeq | 1509 T uonduasag a ]

—  Aupez Ape3 YOM paiabpng Auanoy v




p——
2] ‘SweisAg RIoARWNG O

3INIT3SvE LO3rodd
ooHynzo oueg uny
Q%Q >.h\d\° qm mmwm Koy ooy NS | 0501510 o12Q wivg
NOISIAIQ NOILYHOLSIH TVINIWNOHIANT g se0osy | <3500 yetutd 1oofold
910 ¢ tooys YYDE'SMIE ‘v fe3 (N | 0610010 vas oy
” “ _ ' ' “ L 004dVEL| V66NNreZ|Ele v28'v0C B
. . _ _ _ _ sisAjleuy aAnBUIBlY 2010 9L Z +
” ” H “ “ “ V66AVINBZ <8505T2 - |seviese o
_ _ _ . , _ Bujuue|d iyl 10°10° 91 2 +
“ ” ” ” ” “ T ) - - uswabeuew199foid 10° 9L T
vEd3S0E| V86d3SOE|952'6 86£'8EY'LL ) ] B
=22 uonensiujwpy 1oa3foid 9'1° g
‘I ' ' _ S0ONV6Z| 10834€0|0LY _[8L1's9L'E o B o _
. . _ . : , XIOM PJ3ld [BACWSY SWa)sAS g Juswdinba 010" 6L T +
. . . . . . . . - o } T leAroway swaysAs g uawdinby po° 61 Z
“ N H _ : $09NVO0L|  vOudVSL|v8 892y ‘
_ _ , : : _ NIOM PI3id 10 WoJj [eAoway “dinb3 jeyuswpiadx3 v0'g0’ §'1° 2 +
“ , T T o e 1026uipjing wouj jeaoway Juawdinbg jejuswiiedxa €0° 61 2
K | “ “ . ” ” | s0NrZz|  SOAVWZL|SS 86Z'v8 - - | ]
_ _ _ . _ . day dwo) g Aaning snjeis [euld dsia LOL Bpig SO'LO° S'L' T+
“ ———— ” “ ” | v0d3S62] EONNraz|oce £0v's65°2 | - ‘ ‘
_ _ . . _ _ Mom piald "dsiq 1oL Bpig po'l0 gL 2 +
“ : - ) ” | £od3soi| eog3dzz|ovt 0cE‘oE L ‘ ‘ - o
' ' ' ' ' _ iddygdaid vo/a3 "dsia 1oL Bpig €0°'10°S'L° 2+
, ” - ” ” ,_ PONVF8Z| £0d3SY0[501 vZ0'op ) ‘ B
_ ' _ ' _ , ddywdaid dvs Aaaing snies jeulg “dsiqg 102 6pIg 20°10° §'L' 2 +
_ < [ _ . __€003d1g| 20030zh|S.Z L2v'6v9 ) ) - 1 o
' ' _ ' ' _ Bujuue|d yioMm "ds|q L0L Bpig 1010 S C+
, . . . _ _ T - . " uonisodsia 102 6p1g 10° S} 2
” ” “ ” ” ” ’ ‘ T o G# ealy |eAOWRAY G} T
I ” ” _ ” E?EN_ ;E%L@ . |res'ese . .
_ _ . . _ . day |dwo) % A3A1ng snielg (euld si1os Bulujeway SO'E0 bl Z +
[ SOAd | vOAdT] €0Ad [ 20Ad [ WOAd | T00Ad | ysuiy vels skeq 1500 ~ uopduoseg ‘ n ar o
- . . e Ale3 Ajeg MIOM pajabpng Ananoy Yy

6-12



9 /0 3 jooys

NOISIAIQ NOILVYHO1S3YH TVLINIWNOHIANT

INI3svea L03ro4dd
awa ALIiovd 44989

Aoy eonp> IR
g eraibory
QPO ————

00HYNZO
8843510
redisoc
0812010

3] ‘SWASAS EIOARINIG O

g uny
uea neg
ysjutd 129f01d
uns efpig

¥EdIS0E| S0.0010(26S‘0L 000°0SE't
Buuojiuoy piemals wiag buoq 1° 91" 2+
V66HdVO0E| V8610010251 8EY'ELT o
Hoday suojssiwg Jiy 60° 91 ¢
V66ONVOE| VE6NVILLI99L 099°GvE
sliam Buliojluoy 80" 91" 2 +
y0d43S0€ $083420| vt 8ie'LLlL i ‘
uoIsS|a3( jo plodady L0 9L T+
SOINrZ0| v86dIAS0E|L9L'} Lp'LL8L ) o _
wawabeuel Buipling @ uiew/6 wuow Ayoes 90" 912 +
S0INrgL|{ V66HVWSZ|8v9‘L 88LcLL
aouedwon A10jenbay Go°' 9'L° 2 +
SONr0| V8610010992t 8v0'692't
uopensIUjWPpY 199foid 0" 9L 2 +
S0TINrZ0| V8610010{99L°% 606'9EY
|enuep sainNpasoid 193(0id €0° 9°L 2 +
SOTINrZ0| v8610010(99.°L 665°91L°L
suope[ay Ajunwwod zo' 9'L° T +
B I S A R
SOINrZ0| V8610010(99L°L Shi‘pl

SJUDWISSASSY JIIS/SMIINAY |eNUUY 010 9L ¢ +

[ ToAd

S0ONV6Z 661L0010[68Y'L SIT'EEY'Y 1
lonuopauawabeuey y99lold £0°10° 9L 2 +
usiuig veis skeq 1500 uondposag e
Aueg Aue3 HIOM pajabpng Ayanoy wy

6-13




ue|d juawabeuep 103joid

I "A9H ‘100-HUDE t1-9 10}0B3Y |oieasay a}lydesr) uaaeyyoolg
‘304 01 pajjwsues) poday ANANDY jeuld Yeid  00DNVED €1 auoysajiiy uoyaldwod bujuado ajd Ieas co'ee
MioMm wiopad 0] dOQg wodj SpIq O/S 9A1999H 0093452 €1 lepjwqns pig 3/ 4V A A
llem pialys-olg 1e sbujuado ajid jeas
'si0jejnbas payjwsuel; s| ‘pajesodiodu) sjuswIWos 3040
UM ‘vd3 ® OIASAN J0j woday uons|dwog jeuld Yyeid  00dIS8Z €1 03a/Vd3 01 19nQ DV -Hoday ‘dwo) |euld yeiq vo 'L’ e
‘si0je|nbai
ayj 0} papjwisuel si ‘pajepodiodu) SJUBWILOD
300 Uum ‘sjong apesn aAoqy 10j ¥O/a3 leuld yesd  6623Abe A ge M3IA3Y 10} (D3Q/Vd3) O) OWSI UOHOY JWANS HHOEG PO 'L’ e
‘304 0} payjwsuen -
‘pajesodi0du] SJUBWIWOD YSE YNM ‘YO/33 Yeud 66100V ge 30Q 0} 19NQg punoiy gy oWay uoijdy jjeiq jwqgng Yo b2
dnuea|) asnNoH JuawnIsu| 3 WY 19nQ puUnoln aAoqy
‘si0yejnbas
8y} o} panjwsuel) s ‘pajesodiosu) sjuswwos 304
UM ‘vd3 B D3ASAN 10} woday uonajdwo) jeuld Yeia QOHVWIE A g2 030/vd3 0} 1dy uopajdwiod yeiq Sdd nwans €0 LLe
030a/vd3 01 304 woJj Juds Joday uonaidwod  QOHVWLE €1 auo}sajIy uondjdwo)d dwng uey 3jid a6 0V €0 1'1°¢
uoJ399)[09
ajdwes ji|ds Joj Ayunpioddo pamojie 53a/Vd3  00934€0 €1 aja|dwo) uoyjeipawal [0S suuyuod J3A/Nd3 €0 'L’ e
leaoway B buidid ‘dwng uedq ajid
HgdH swooy ued jo uinjay Bunsuwnoop oway anss|  QOHVWOE =t} HEg4H 0} swooy ueg uinyjay co i’y e
'304Q 01 paniwsuel) poday ApAnoy |euid Jeiad  00HVYINGO g2 3040 03 1dy |dwod AjARdY Hwgns |eAowaYy ued coL'e
*10}9e4)U03 |esodsip 0}
paddiys uopeujwejuodap y0L pue |eAOWdY Ue4 woJ) aisepm  00934St €1 9)9jdwon |esodsiqg aysem rA A
‘Buissaonold wau| o)
paddiys uojeujweluodap poL PUE [EAOWSY UB] WoJ) 3)seM 0093410 £1 9pp|dwoy Buiddiys aisem 20" 11T
9SNOH ued ajeujwejuodaq @ jeAoway ueq
CIE M) ajeq [3Y'7] [EXER] S9NIL
uona|dwod ue|d 1Hd losjuoy 2UO0}SIIN SEMO
uoISalIN
3077 UOISIAMA YYOH H'9 2In31y v°g nbiy
r4%:1°

a%2Q 44o9
NOISIAIQ NOLLYHOLS3H TVINIWNOHIANI
AHOLYHOSVT TVYNOILYN NIAVHIOOHL

00HVWL0 3iva 1HOd3H




uejd yuawabeueyy 193loid

| "A9H ‘100-44D8 Gi1-9 1010E3Y Ydieasay ajjydels) uaseyjoolg
‘si0)ejnbai
3y} 0} payiwisuel; s| ‘pajesodioau] sjuawwod 3049 .
Uum ‘vd3 2 D3ASAN 10} Hoday uopsidwog jeuld yeid  SoHAV6Z A a1 {eAoway s|ios 06 OOV 3dIdwod €0°v'L° T
|eAowdy sjjos Buujeway
304 o1 paniwsuel; yoday ANANOY jeuld yeia 1023082 €1 ANOLSITIN uopdjdwo) Buidid punoso mojeg 20 v'L' 2
‘M3}ABI 10} 300
0} woday uonajdwo Yeip ayy JO [eRIwgnS pue s{10S
pue Buidid apein) mojag ayi 10j sapA|1oe pasinbai
3y} jo uoyajdwiod Aq payspes aq |)im suoisalin  LOAONOZ az1 30Q o0} Hoday uonadwo) sijos ® Buldid bg YeIQ 20 P'L C
9do2s 310Mm S|y} 10§ PIEMIO)
yied suyap o1 304 03 J0afoid wodj yodas 1aNsT  6623G80 a2 3040 03 buid|d g 10} oway uopdy yeiguwans Zo v'L' e
|eAowdy s|10S B wajshg » Buidid apesn mojeg
‘si0}e|nbai
ay) 0} paylwsuel) sy ‘pajelsodiodu) sjusWIWLIOD
300 YUM Vd3 8 GIASAN 40} Hoday uonajdwo) jeuld yeia  LOAONZO A aen 3sSNOH jusuneal] Iajep g |eued ve D0V a18jdwod e
‘sio1einbal ayy o} papnjwsuel; s| ‘pajesodioou;
SIUBWWOD 300 YIM ‘wnudld JIY DN 10} ¥O/33 IeUld Yeid  00AONED A ac1 M3IARY 404 (DIAANNI) O} €# VO/33 Yeig Hwgns wve
'300 0} pajiwsuey
‘pajesodiodu) sUaWIWOD YSE YUM ‘VO/33 HeIa  00d3SST a2 3040 0} 3sNOH LW/|eueD 40} £4yD/3 3 Heaa Hwansg o vie
leAowdy S|10S @ 9SNOH “1'M % leued
‘si0je|nbal
|y} 0} pajlwsues} s ‘pajesodiodu; sjuawWwod 300
UM vd3 B DIASAN 40} Uoday uonaidwo) jeuid Yeig  ZOAONIZ A gz wnjuald Ay puncibiepun g6 OOV dleldwod 10 EL 2
.m‘_0~m_3m0‘_ 2y} 0] pagjusuey s .vwamhonhOOC_
SjuaWWoD JOQ YuM ‘winusid JIY BN 10} ¥O/33 leuid yeia  LONNF6Z A az majaay 104 (D3AAN/V ) 01 Z2# YO/33 yelq wang 10 ez
"30Q 0} paniwsues)
‘pajesodiodu) slusWIWOD ySA Yim ‘vO/a3 Yeda  LOAVISZ az 300 03 wnuald 4y DN 10} g# ¥O/3T Yeig ywans leLre
AOWAY J10S8S100°1009 ‘13314 LOL WNU3|d 1Y DN
ey aleq  ovI [CIER] sapL
uopajdwo) ueld 1dd lojuod auolsalln SaMO
uoysajIn
D07 ANOLSITIN YOG t°'9 ainbiy
4 &:18
a%3a "uog 00HVYWL0 31VA 1HOd3Yd

NOISIAIG NOLLYHOLS3H TVINIWNOHIANI
AHOLVHOGVT TVNOILYN NIAVHIOOHE




91-9 ugjd juswabeuepy
199[0id | "A9Y ‘100-HHODE 10}0BaY yaieasay Iqydeln uaaeyyoolg
'sishjeuy A1ajes ajqelpny 193(01d HHOG au
Jo |eaoudde so) ave|d uj saimeubis 30Q painbalily  66AONLL vzl 0 A9H YSY HHOg aAoiddy 300 S0°9°L' 2
asueldwo) Aioyejnbay
300 0} JUawndoQ Heig ywgng o) owaw anss;  $0d3S90 €1 leaoiddy 3040 10} dMAD SO Hwgns 10°9°L° ¢
30Q 0} Juawndog yeig Jwqns o) owaw anss|  £0d3S0 €1 lenoiddy 304 10} dMAD $0 Hwang 10°9°'t° ¢
300 03 jUdWNJ0Q Ye.q Iugns 0} owadw anss|  Z0d3SSO €1 lenosddy 30Q 10§ dMAD £0 Nwagnsg 109 ¢
30Q 0} JuaWiNd0( Yeiq JWgns 0} OWsW anss|  L0d3IS90 €1 leaosddy 30Q 40§ dMAD 20 Hwgns 10°9°1° ¢
30Q 0} U3WNI0Q Heuq Huqns o) owaw anss|  00d3S90 €1 leroiddy 3040 10} dMAD 10 Nwang 10°9°4° 2
‘lenosdde
10J 304d 03 uopelodiodu) Juawwod ajqgnd Bumojjoy
sisA|euy 3AjjeUIS}lY UOHDY [BAOWSY 34} JO 0 "ASH  00HdVEL vel 304 03 Woday sisA|euy aaneuwIally eiq 1aA1183a 09’ e
palaalleQ Hoday/pajesodioduf SJusWWOD |l  00HYINEE | 103lo4d 03 JaAlRQ O/S 09’ e
304 0} poday/owajy anss|  OONVIIE €1 304a 0} poday sisAjeuy aAjewIBYY JaA)IBQ 10°9°L° 2
Hoday g yeuq jo1dieody  OONVILl €1 1B se) o} g yeiq sishjeuy aaneusdl|y Janiaq 1091 2
Hoday v yeiq jo1di9ddy 6603060 €1 16 xseL 0} v yelq sishjeuy aAneusally JaAlaQ 10°9't" 2
juawabeuey j08(oid
'304Q 01 pap|wsues) poday uopaidwo) |euid yeia  SOINMPLE | INOLSITN NOILITINOD 10L ONIaTIng 10°s'1'e
‘si0jejnbau ay) o) payiwsuel) si ‘pajesodiosul
SJUBWIWOD 304 Yum ‘wnudld Iy ON 10} vO/3T |eUld Yeid  SOAVIWYL A a2 MajARY 10} (DAAAN/VC3) 01 bt ¥O/3T HWANS HYOY 10°SL'¢C
‘30Q 01 panjusues)
‘pajesodiodu] SJUBWIWIOD YSE YUM ‘vO/3T Jela £0HdV60 a2 3040 01 102 Buipiing 10} p# vO/33 Yeiq Hwans 10°S'L’ 2
uonisods|q 1oL ‘Bpig
jeAoway sjlos bujujeway
BlIR)1D ajeqg ovI [2A27) sapll
uopajdwo) ueid 14d |10qu0) auoIsa|IN SAMO
UolsajIn
D07 INOLSITIN HYOY $°9 aanbiy
[4%8: 1}
aea y4og 00HVWI0 31va 1H0d3H

NOISIAIG NOILYHOLS3H TVINIWNOHIANI
AHOLYHO8YT TVNOILVN NIAVYHIOO0HS




ue|d juswabeuep 193foid

I "A9Y ‘100-HYDE 1-9 101089y Ydieasay alydess uaaeyyooug
"20Ud|9S 0} J9A0 UJIN} 0} Apeal
pue a13]dwod saApoY 109]0.d sjuasaiday UOISIN  SODNY6Z Vil (pu3 sgd) bujuoissjwwoosag YOG ayvIdwo) 10°9L'e
‘leacudde
JoyeinBai 10 paniwgns ‘pajesodiodu) sjuWILIOD
anqnd pue sojeinbas yum ‘aoy HUOg parosdde 300 0d3S0€ vel lenociddy 10} D30/Vd3 01 AOH paubis 30a nwang L0°9°L1°'¢
*Ma1Aa) ojjgnd Joj uoyjesedasd uj JusWIWOD B MIIAL
1o} si01e|nBas 0} paniwqgns gOY HYDg pansoidde 30a  v0od3ISIZ I USWIWIOY 3 MalAaY D3A/¥d3 0} GOH yelg ywgng 00912
*Ma)Aal ojiqnd 10) payjwqns ‘pajesodioau)
SjuaWWOo9 JoleInbas yuM ‘gol HYDE paroudde 304 ¥OTINFZE A g¢h 33A/Vd3/304Q 01 dOH leuid ywqnsg 0091’2
‘lerocsdde Joj 30Q 0} PaNIWGNS QOY HHODE panoidde ¥ySg  HOHJVET €1 M3alAaH 300 10} (QOH) UOISIDaQ JO pIodaY HWIANs 20" 9'L" 2
uo|s|o3Q JO pi023Y
aauejdwo) Aiojeinbay
elajlo ajeqg ovi [9A87 SOpIL
uopejdwon uejd 1Hd |0u0) QUOISI|IN SAMD
UoIsa|InN
907 3INOLST TN HHOg "9 aanbiy
4331}
a®a 44ovg 00HVI0 31va 1HOd3d

NOISIAIQ NOILVHOLS3H TVLINIWNOHIANIT
AHOLVHOSYT TVNOILYN NIAVHIOOHE




6.3 COST ESTIMATE

The project’s cost estimate was based on the technical baseline described in the CWBS
Dictionary and is consistent with the major assumptions and baseline planning described in
Section 1.3 of this Project Management Plan. The cost estimate follows the baseline schedule in
that each activity listed is resource-loaded with expected costs of personnel hours (by resource),
waste management / disposal / sampling costs, planned Inter-Laboratory Requisitions for
employing BNL personnel and resources), and any planned subcontracting costs. Actual labor
rates were used for on-site resources, and local and regional published information was used to
estimate the subcontracting costs. Figure 6.5 gives this baseline estimate.

This cost estimate encompasses the work within the project’s scope described in Appendix B,
CWBS Dictionary. These values do not include out-year surveillance and maintenance costs of
any structures/components that may remain when the work scope is complete. As part of the
EE/CA preparation for each of the decommissioning work-steps, a life-cycle cost (through 2034)
will be assessed for each alternative analyzed. As the various alternatives are selected for the
different CWBS elements, a Life Cycle Cost of the BGRR Facility through 2034 will be
developed. For this decommissioning project, and with the known information, the Life Cycle
Cost of the Decommissioning Project is its baseline cost through to completion in 2005.
Surveillance maintenance and monitoring from 2000 through 2034 has been estimated and is
shown as long-term monitoring.

The cost estimate follows the baseline work scope. If any EE/CA recommends a different action

from the baseline, change-control and re-estimating will be part of DOE’s approval process of
that EE/CA.
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7 INTEGRATED MASTER PLAN FOR CONTROLLING
WORK IN THE PROJECT

7.1 CONTROL OF DECOMMISSIONING WORK

The BGRR Decommissioning Project requires that a formal work control system govern all field
work. The BNL Work Control System is used to establish the mandatory requirements
https://sbms.bnl.gov/metsys/msOw/msOwd011.htm). BGRR implements this process through the
Work Planning and Control System. Incorporated into this standard are the five core functions
from Integrated Safety Management as follows: define the scope of work, analyze the hazards,
develop and implement the hazard controls, work within the controls, and provide feedback and
continuous improvement. The primary elements of enhanced work planning, line management
ownership, worker involvement, graded approach to planning, and multidisciplinary teams for
planning and review, also are reflected in the work control system.

The work control standard applies to all groups, BNL or non-BNL, which undertake
decommissioning, maintenance, modification, setup, and construction within the BGRR
Decommissioning Project’s scope of work. A key aspect of the Work Planning and Control
System is that it is a consistent method for identifying and analyzing job hazards. The rigor of
the planning and control process will be commensurate with the level of the hazard and with
quality assurance using a graded approach.

Because the Project will work under two similar but different regulatory frameworks, the
comparison below shows how the Integrated Safety Management is woven into each program.

BNL Work Control System CERCLA Process
1. Determine exact scope from the CWBS | 1. Determine exact scope from the CWBS
Dictionary and develop the work Dictionary
package 2. Determine requirements and collect
2. Determine requirements and collect characterization data.
h terization dat
characlenization cata 3. Determine PHC for the work (analyze the
3. Determine PHC for the work (analyze hazards)
ds
the hazards) 4. Initiate the USI process and determine if
4. Initiate the USI process and determine additional Safety Analysis is needed for the
if additional safety analysis is needed work (develop FHC as needed)
(develop FHC as needed) 5. Develop the EE/CA, Waste Analysis and
5. Confirm work may be completed under Planning (includes disposal site approvals),
an existing NEPA Categorical Soil Sampling and Analysis Plan
Exclusion

7-1



Brookhaven Graphite Research Reactor
Project Management Plan -

BGRR-001, Rev. 1
March 2, 2000

BNL Work Control System

CERCLA Process

6. Prepare Work Package, Waste Analysis
and Planning (includes disposal-site
approvals) and obtain necessary
permits

7. Mobilize and train the workers to
perform the task

8. Carry out the work within the
established controls

9. Dispose of any waste generated during
the work

10. Closeout the work package and review
any lessons-learned or configuration
management tasks to reflect this work,
or both.

11. Prepare the completion report(s) for
each major work activity, as required,
for submitting to DOE or
DOE/Regulators as in the Project’s
schedule

10.

12.

13.

14.

15.

Submit plan to Regulators and public for 30-
day review (DOE)

Send an Action Description Memorandum to
the Project authorizing work described in the
EE/CA (DOE and Regulators)

Receive bids, evaluate, and award a contract

Prepare a Removal Action Work Plan and
HASP for work.

Mobilize workers and/or subcontractors;
Project approves Subcontractor schedules,
health and safety plans, and work plans

Subcontractor performs the work within the
established controls

BGRR Project disposes of all waste
generated during the work

Close-out the work, demobilize the
Subcontractor and review any lessons-
learned and/or configuration management
tasks to reflect this work

Prepare the completion report(s) for each
major work activity, as required, for
submitting to DOE or DOE/Regulators as in
the Project’s schedule

7.2 CONDUCT OF OPERATIONS FOR DECOMMISSIONING WORK

The Conduct of Operations (DOE Order 5480.19) [6] is a set of guidelines to ensure that facility
communications and controls are in place or addressed to adequately control any DOE operation.
This Order is being applied to the BGRR Decommissioning in a graded approach to ensure that
the necessary attributes needing attention in the decommissioning are well-controlied and,
equally important, well-communicated to all involved. The individual guidelines of the Order
are graded and explained in Appendix D of this Project Management Plan.

Decommissioning involves a controlled process of exposing or uncovering various hazards to
remediate or remove them. This is especially true when a sequential characterization approach
to the decommissioning project is undertaken, as is planned for the BGRR. Decommissioning
has been compared with construction in reverse, which is somewhat inaccurate since the hazards
involved in construction are those the constructor adds to the site. With a decommissioning
project, the hazards are pre-existing and waiting to be discovered. This demands a high level of
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attention to detail; planning for personnel safety and waste-management issues is critical for
success. Decommissioning is a highly intensive waste-generating work; therefore, the BGRR
Decommissioning Project is committed to emphasizing high attention to detail in segregating,
packaging, processing, and disposing of waste. This requires exceptional coordination on the
part of the project’s management, technical- and labor-staff.

The BGRR Decommissioning Project will control the work at various levels, using a defense-in-
depth approach. This will take the form of the following:

e employing technically qualified and experienced personnel and sub-contractors to
plan in great detail every aspect of the characterization, removal, and close-out of the
project,

e providing clear direction and expectations to all personnel for all work,
e providing clear procedures and safety instructions for all decommissioning tasks,

e conducting pre-job briefings and training to ensure that precautions, expectations,
and goals are clearly communicated at all levels of the project’s organization,

¢ conducting plan-of-the-day meetings before every shift to ensure that all group
supervisors and support personnel understand what work, other than their own, is
planned in the facility, and how those activities may interact,

¢ providing safety-performance incentives to all project personnel, and encouraging
open communications at all levels to identify the best work practices to accomplish
the decommissioning.

The combination of all of these items will ensure completion of the project’s scope of work
in a safe, environmentally sound, and cost-efficient manner.

7.3 BGRR WORK PLANNING AND AUTHORIZATION - -

The BGRR Work Planning and Authorization flowchart (Figure 7.1) provides the elements that
are used by the Project to plan work, authorize work, perform the work, and provide lessons
learned feedback.

1. Define Work from CWBS

Several different documents, Contractor Work Breakdown Structure (CWBS)
descriptions, Engineering Evaluation/Cost Analysis (EE/CA), and other work scope
descriptions may be used to define the work to be performed. Value Engineering
(VE) begins here and carries through the optimization process to insure non-essential
costs are minimized or eliminated and productivity improved.
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2. Characterization

As soon as the boundaries for the proposed scope of work are defined, hazardous
and radiological characterization begins. The characterization performed is to
provide a technical basis for the Unresolved Safety Issue Evaluation, protection of
the workers who will be performing the work, the onsite and offsite public, the
environment and for waste disposal categorization and shipment. Techniques used
to perform the characterization include the Accelerated Site Technologies
Deployment (ASTD), In-Situ Gamma Spectroscopy Counting System, unique
remotely operated devices, cameras, independent laboratory analyses, and
standard industry survey practices.

3. Technical Work Meeting(s)

Representatives of all the project disciplines needed to prepare the various
supporting documents necessary to perform the work activity attend this meeting.
Typically, engineering personnel call the initial meeting to provide an overview of
the proposed work activity. If needed, subsequent meetings may be called to
provide updated information or work scope.

4. Technical Work Document

The Technical Work Document contains the information necessary to perform the
work activity. Itis typically prepared in the format of a prescriptive temporary
procedure that includes purpose, scope, prerequisites, procedural steps,
characterization data as needed, drawings, pictures, and needed references.

The Technical Work Document provides the steps to safely perform the work
activity; 1t is supported by the USI, Task Specific Environment Health and Safety
Plan (T-HASP), Radiation Work Permit (RWP), and any additional supporting
work permits.

BNL and Project approved policies, programs, procedures, are used to prepare the
technical work and supporting documents for the proposed work activity.

5. Project Readiness Review

After the technical work and supporting documents have been prepared, a project
readiness review is conducted and chaired by the BGRR Project Manager or his
designee. This meeting brings the personnel together who are responsible for the
many disciplines and support functions needed for the proposed work activity.
The readiness review provides for a coordinated effort to insure all functional
areas are ready and capable of supporting the work activity.
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6. Plant Engineering Planning Meeting(s) (as required)

When Plant Engineering (PE) personnel are involved in the proposed work
activity a meeting is held concurrently to the Project Readiness Review meeting
to brief PE on the scope, schedule and level of effort of the proposed work
activity. Weekly PE meetings are held during the work activity to insure needed
resources are available, review progress to date, and if needed, adjust near-term
plans.

7. USIReview and Approval

Several documents are submitted to the DOE for authorization to perform the
proposed work activity. The USI is submitted to BHG for review and approval. It
is accompanied by information documents, as a minimum, the technical work
document and the task-specific health and safety plan.

When the DOE approves the USI, the intrusive work activity proposed in the
work package can begin. Set-up work, mobilization, and non-intrusive work
needed to support an activity may begin before the DOE approves the USI. This
work must have appropriate work permits before it is performed.

8. Plan-of-the-Day (POD) Meeting

The Project conducts a daily Plan of the Day (POD) meeting for project
managers, supervisors, and leads. This meeting has a safety topic presented,
reviews the work accomplishments, problems, schedules, upcoming meetings, and
additional work.

When a new activity is started, a Pre-Job Briefing is conducted. This meeting
includes all the workers, supervisors, and support personnel that will be
associated with the work activity. The complete work activity is reviewed in
detail to provide an understanding of the intended work, associated hazards,
safety requirements, and special directions.

A daily “tailgate” meeting is held at the job site with all personnel working on the
activity. The meeting provides a description of the work to be performed that
day, safety requirements, identified hazards, any hold points, and to insure that all
workers understand the work to be performed.

Throughout the performance of the work activity the Project has committed to
safety and supervisory oversight. The DOE provides oversight through their
facility support program.
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10.

When PE personnel provide resources for the work activity, weekly coordination
meetings are held with supervision to review the work, required resources to perform
the work, and to resolve any work concerns.

Feedback/Lessons learned

As the work activities are performed, any lessons learned are incorporated into the
dynamic work activities through the various meetings described in element number
nine above.

Additionally, any lessons learned from the work activities are carried forward and
implemented as appropriate into the earliest stages of defining and planning the next
work activity.

Closeout Reports
When a work activity is completed a closure report of the entire activity is prepared.
The closure report will include supporting documentation to show that the work was

accomplished and the removal, remediation, and restoration activities were completed
in accordance with established criteria.
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8 SURVEILLANCE, MAINTENANCE, AND
CONFIGURATION MANAGEMENT

This section defines management’s commitments to safely controlling the structures, systems,
drawings, and documents of the BGRR during decommissioning by formal, though graded
programs of Surveillance and Maintenance and configuration management. This commitment
covers the entire facility for the length of the project, and emphasizes the safety of the workers,
public, and the environment.

As the footprint of the facility is reduced and hazards are removed through the decommissioning,
the physical scope of the surveillance and maintenance will decrease, but not the safety
expectations of the work. As the project progresses, the efforts for configuration management
will likely increase due to the need to work with the Plant Engineering Division to exactly
specify what remains of the BGRR through as-left drawings. The configuration management of
the project’s document system is expected to be constant throughout the project.

8.1 SURVEILLANCE AND MAINTENANCE

The BGRR complex will be maintained throughout the Decommissioning Project in such a way
as to ensure workers’ safety and to protect the public and the environment. To meet this
commitment, a BSA-approved Monitoring and Surveillance Procedure [7] and appropriate

implementing procedures were developed with the following objectives:

e To maintain the facility as a safe and healthy workplace, which minimizes
potential hazards to the workers and the public.

¢ To ensure compliance with all federal, state, and local requirements.
e To minimize or eliminate the release of hazardous material to the environment.

e To ensure radioactive and hazardous materials are adequately controlled and
confined.

e To establish access controls.
¢ To inspect the complex with adequate frequency to identify potential hazards.

e To maintain selected systems or equipment that will be essential for
decommissioning in a standby or operational mode, if economically justified.

To meet these objectives, the BGRR Decommissioning Project incorporated the Conduct of
Operations Matrix (Appendix D) into the Surveillance and Maintenance Plan and uses the
following activities (not an all-inclusive list) to meet the project’s objectives:
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1. Facility Walkdowns — These walkdowns will identify hazardous and unsafe
conditions; they will be both formal ones (rounds by BGRR staff with log readings
and ES&H quarterly Tier 1 inspections) and informal ones.

2. Procedures and Work Instructions — Surveillance, monitoring, and work within the
BGRR will be undertaken and documented in accordance with written instructions.

3. Facility Access — Access will be controlled under a locked door and key-controlled
system.

4. Emergency Planning — Instructions and directions for emergency response actions
and for leaving the building will be provided throughout all phases of the
Decommissioning Project to all workers and facility occupants.

5. Radioactive and Hazardous Material Control - All radioactive and hazardous material
will be properly sorted, stored, and dispositioned in accordance with BNL/BGRR
written procedures and policies.

6. Designated Building Manager — An individual will be assigned to coordinate and
oversee all operations within the BGRR complex. The Building Manager will serve
as the “owner” of the BGRR’s buildings and utilities.

Other BNL- and BGRR-specific programs will be implemented during the Decommissioning
Project to further ensure the proper safety and management of the BGRR complex. These
programs include the applicable parts of the SBMS, a Health Physics Monitoring Program, a
Self-Assessment Program, and a Quality Assurance Program.

8.2 CONFIGURATION MANAGEMENT - DRAWINGS

It is necessary to ensure that the BGRR’s as-built configuration is accurately maintained and
documented to support maintenance and surveillance, future decontaminating and
decommissioning (D&D) modifications, adjacent building interfaces, and future actions. A
BGRR Design Control and Configuration Management Procedure will be developed to explain
how to complete Engineering Change Request Forms, and reviewed by the BGRR D&D
Engineering Group, the Plant Engineering Department, and other affected groups, who will
approve changes to facility drawings.

The drawing process for changes is procedurally controlled and requires the approval of the
BGRR Decommissioning Project Engineer. (The Plant Engineering Division is custodian of all
BGRR drawings and site-utility maps.) Management of drawings is procedurally controlled
during the removal to ensure that all changes are reviewed at the appropriate engineering and
management levels to determine their impacts on concurrent activities and on reaching the
objectives of the removal action.
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Appropriate personnel from Plant Engineering and BGRR Decommissioning Project
Engineering will review proposed work to determine the need to update drawings, procedures for
operations, or changes in operations, and notify adjacent work groups of the pending removal
and any impact it may have on the affected group. When it is determined that an adjacent
building will be affected by a proposed activity, the appropriate building manager will be
notified and required to concur with the activity using the site’s Facility Use Agreements as the
mechanism and framework for these concurrences.

The following buildings are impacted by the BGRR Decommissioning Project: Laboratory
Building 703; Hot Laboratory, Building 801; Fan House, Building 704; HFBR Building 750
(common underground air duct with HFBR); and, Waste Concentration Facility, Building 811.
Additionally, yard areas and roadways leading to, and around, the BGRR structures will be
affected by the D&D.

Systems that will be impacted by the Decommissioning Project activities are those
interconnected to the BGRR: BNL'’s sewers, storm drains, steam-, condensate-chilled water
systems, electrical power supply, and miscellaneous communication systems.

8.3 CONFIGURATION MANAGEMENT - DOCUMENTS

The BGRR Decommissioning Project controls the configuration and tracking of documents
within the site’s electronic document systems for site-wide policies and procedures used for the
project, as well as a project-specific tracking and numbering system for letters, documents, and
records. Specific items that will be controlled in hard copy at BGRR Decommissioning Project
offices include as a minimum, letters, BGRR documents, and work packages. This system uses
available systems on site, but is tailored to the specific needs of the project. Certain project
documents and all work packages will incorporate a controlled distribution system to ensure that
only the most recent, approved documents are in the field for project’s staff to use.

The Administrative Services group shall assign letters, work packages and documents numbers

using the pre-established record-tracking system, and maintain the master files for these
documents once they are issued.
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9 REGULATORY STRATEGY

The regulatory strategy tor the BGRR Decommissioning Project consists ot the following two
specific regulatory-pathways dependent on the planned scope of work:

¢ Surveillance and maintenance (S&M) (before. during. and after facility disposition)
will be conducted in accordance with the NEPA process under the DOE-approved
categorical exclusion for routine maintenance (Categorical Exclusion B1.3). Such
routine maintenance includes removal of equipment and housekeeping.
Housekeeping includes the removal and disposal of discarded personal protective-
equipment or other materials used during surveillance. cleanup and contamination
control of outdoor contamination areas. and removal of waste caused by intrusion of
animal. Before removing any significant equipment or modifying the facility. an
historical review. conducted in accordance with the Narional Historic Preservation
Acr (16 USC 470) [8] will determine any mitigation actions that may be required. No
environmental permits are anticipated to be required during S&M: however. each
such will be reviewed before implementing it to determine permitting requirements.
If a permit 1s required. it will be obtained in accordance with the applicable state.
local. and/or tederal regulation.

*  AOC Y cleanup and facility disposition activities will be conducted as CERCLA
removal actions (Figure 9.1 in accordance with section X1, Removal Actions., of the
[AG. When a sub-AOC cleanup or facility dispositon task i idenufied as a non-time
crivcal removal action. an EE/CA will be prepared idenufyving potennal alternatives
and comparing each to eriteria established in 40 CFR 300413 [9]. Concurrently with
developing an EE/CAL a single Community Relations Plan for the entire BGRR
decommuissioning will be developed and approved. When the plan is finalized and
DOE approves the EE/CA. the EE/CA will be sent out tor public review and
comment for 30 calendar days. Public comments will be incorporated into the Acton
Memorandum. which documents and authorizes implementation ot the selected
alternative. DOE-CH will issue the Action Memorandum with input from the public.
EPA. and the NYSDEC. Some AOC cleunup or tacility disposition will be conducted
as time-critical removal actions. These actions will be documented solely under an
Action Memorandum reviewed by the EPA. NYSDEC. and DOE for review and
approval. Before the selected alternative is implemented. a Removal Action work
plan will be prepared detailing the specific tasks necessary to complete the selected
alternative in accordance with the requirements of the Action Memorandum. The
work plan will be submitted to EPA and the NYSDEC for review and to DOE for
review and approval. Characterization activities may be required before. during. and
atter sub-AOC cleanup and facility disposition. The process for DQOs will be used
for designing sampling and analyses for such characterization. There are two phases
for characterizauon:
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1. Waste Designation — this work includes gathering data to define waste streams
and associated concentrations to dispose of waste. Sampling and Analysis
Instruction will be prepared and submitted to DOE for review and approval
before undertaking major sampling and analysis to designate the waste.

NOTE: The designs also will ensure the amount and quality of data generated
by any sampling work will support ES&H and USI work-planning efforts.

2. Verification — this activity includes gathering data to ensure that cleanup
criteria have been met. A DQO Summary report and Sampling and Analysis
Plan will be prepared and submitted to DOE, EPA, and the NYSDEC for
review and approval. The data gathered for verification will be documented
in a closeout report, and eventually be used for formal AOC closeout through
the issuance of a final Record of Decision in accordance with section X.G. of
the IAG.

Regulatory requirements for S&M activities are anticipated to be limited to waste
management as follows:

Hazardous and Mixed Waste
Resource Conservation and Recovery Act - 40 CFR 262-272 [10]
New York State Hazardous Waste Regulations - 6 NYCRR Parts 370-373 [11]

PCBs
Toxic Substances Control Act - 40 CFR 761 [12]

Asbestos
Clean Air Act for removal and disposal - 40 CFR 61, Subpart M [13]

Transportation
49 CFR 100-179 [14]

Radioactive
DOE Order 435, Radioactive Waste Management [15]

As stated above, permits are not anticipated to be required for any S&M. Any air emissions
will be reviewed for their potential to emit under the Clean Air Act (40 CFR 61) and Title 6
Chapter II Parts 200 to 257 of the Codes, Rules and Regulations of the State of New York
[16]. If the potential to emit is greater than 1% of the 10mrem/yr dose-limit, a permit will be
obtained. 10 CFR 835 will be followed for controlling and managing radiological-controlled
areas for all work.

The requirements for CERCLA actions will be defined by establishing applicable or relevant

and appropriate requirements and To-Be-Considered requirements (TBCs) in the EE/CA and
Action Memorandum.
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The disposition phase of a DOE facility also is governed by the requirements of DOE Order
430.1A, Life Cycle Asset Management, which defines the minimum requirements for retiring
a surplus facility from service. Facility disposition also is subject to the integrated safety-
management requirements of DOE Policy 450.4, Safety Management System Policy [17].
Guidance on implementing these directives for decommissioning facilities is given in DOE
Guide 430.A-4, Decommissioning Implementation Guide [18], and for surveillance and
maintenance of deactivated facilities in DOE Guide 430.1A-2, Surveillance and Maintenance
During Facility Disposition [19].
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10 WASTE MANAGEMENT

The charter of BNL’s Waste Management Division (WMD) is to support the various
organizations at the Laboratory to ensure that DOE's waste is managed efficiently and in a
compliant manner. The BGRR Decommissioning Project uses the services of a Waste
Management Representative to coordinate between the project and the WMD. This coordination
ensures that the forecasting, planning, packaging, transportation, and disposal of wastes takes full
advantage of the Waste Management Division contracts, experience, policies, and procedures.

The BGRR Decommissioning Project will use the appropriate Waste Management Division
plans, procedures, and policies to manage the removal, packaging, storage and disposal of the
Project’s wastes in a safe, compliant, and cost-effective manner. It should be noted that the DOE
is the generator for the BGRR decommissioning waste and the various contractors involved with
sampling, packaging, shipping it are acting as agents for DOE. The wastes generated generally
will be shipped directly to the disposal-processing- or treatment-site without being handled
through the WMD. The WMD’s on-site facilities normally handle any waste generated by
typical surveillance or maintenance work.

The project will conduct a data quality objective (DQO) session to establish sampling
requirements to ensure that the correct information is available to properly plan and dispose of
the BGRR waste in the most timely, cost-effective manner. Some reliance will be placed on
historic operations and sampling data. Using historic data can be very valuable, but can also be
confusing or it may be outdated. Any historic information will be scrutinized closely to
determine its acceptability of the planned use part of any data evaluation. The Waste
Management Division representative and BGRR project management will approve the resultant
sampling instructions from the DQO, with DOE’s concurrence, by participating in the DQO
process meetings. Part of the subsequent task-planning efforts will include analyzing the
potential waste streams (classification and volumes) as well as paths to disposal before the waste
is generated. Much of the waste from the BGRR Decommissioning Project will be bulk-handled
and shipped directly from the site. Physical restrictions in the area need careful planning which
must be factored into the overall project plans.

The waste planning, from the DQO to filing the disposal documentation, involves the Waste
Management Division representative assigned to the BGRR Decommissioning Project. This
individual reports to both organizations and acts as the primary contact point for collecting
sample designation waste, and planning its disposal (DOE or commercial companies). The
Waste management Division representative ensures that the appropriate Waste Acceptance
Criteria are included in the waste-stream packaging instructions, trains workers on these
instructions, oversees its packaging, and shipping documentation. The Waste Management
Division representative will coordinate all waste shipping with the Waste Management Division
waste-shipper to ensure that the project’s work and schedule is not impacted. Compliance with
the waste-acceptance criteria and all local; state; and federal-requirements for waste disposal, as
well as waste minimization planning, will be detailed in the appropriate work instructions
prepared or approved by the Waste Management Division representative.
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The project work and waste generation will occur in separate phases, thus allowing the
segmented planning for the waste management activities. All waste-generating work will be
scrutinized for possible minimization that include reuse, segregation, on-site decontamination
and/or release, and application of good radiological controls to minimize the production of more
secondary waste than necessary.

During the first year of the project, a formal Pollution Prevention/Recycle/Reuse review of the
project baseline approach will be conducted. The results will be used in future project planning
and engineering. Subsequent waste-reduction efforts will be forecast, tracked, and reported
quarterly as part of the waste-minimization reporting and Cost Savings Worksheets.

Waste planning and its implementation will be part of each identified activity. This approach
makes the issues of generated wastes, their processing and disposal, major portions of each
planned activity. Early identification of the waste in each scheduled activity ensures its rapid and
efficient handling and disposal.

10.1 TRANSURANIC WASTE

The BGRR Decommissioning Project is not expected to generate any transuranic waste (as
defined by DOE Order 435.1 as 100 nCi/gram) during the performance of the project work
scope. However, because of the potentially large time and cost impacts of generating or
discovering materials that will generate transuranic waste, the following contingency planning /
scope determination has been performed.

If during the decommissioning planning and scoping surveys there is sufficient transuranic
material found in a form and distribution that could be concentrated during the decommissioning
process, the following steps will be taken:

e The isotopic breakdown, form and best estimate of the volume of material will be
determined.

* The decommissioning process planned for that area or component will be reviewed to
determine the likelihood and extent of concentrating the material in the process to
exceed the transuranic waste limits. Alternate decommissioning processes may be
available and should be investigated that will not concentrate the material to ensure
that waste thresholds are not exceeded.

* If the decommissioning process will generate a transuranic waste, a baseline change
request should be prepared to address the cost and schedule impacts of preparing a
transuranic waste management plan for this non-defense transuranic waste.

* The Transuranic Waste Management Plan will mimic the requirements for sending
waste to the Waste Isolation Pilot Project (WIPP) contained in DOE/WIPP-069,
Waste Acceptance Criteria for the Waste Acceptance Pilot Plant. Additionally, the
plan must include an onsite storage component since WIPP can only accept
transuranic waste resulting from defense production work. This onsite storage could
be a very contentious situation and must be thoroughly evaluated and approved at the
appropriate levels within DOE prior to publishing this waste management plan.
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11 QUALITY PROGRAM

The project’s Quality Program (BGRR-011) and plans shall incorporate a graded approach to
implement DOE Order 414.1A [20]. The BGRR Decommissioning Project’s Quality Program
shall do the following:

* Focus on performance, the decommissioning process, and recordkeeping

e Achieve quality in a planned, systematic manner.

¢ Provide specific guidelines for important quality matters.
While meeting the requirements of the DOE Order as stated above, the quality program should
emphasize the need to have high-quality outcomes in the areas of worker safety, waste

management, environmental protection, and site-release documentation. Fundamental quality
principles shall be implemented throughout the work-process controls system.

The quality planning for each task shall implement the applicable portions of the overall quality
program. In general, the following quality elements will be considered and established in a
graded approach: :

* Define policies and objectives; ensure they are understood and accepted.

* Specify roles and responsibilities; ensure they are understood and accepted.

* Specify expectations; identify and allocate resources to achieve them.

¢ Ensure people are competent at the work they do.

¢ Ensure people have the right information at the right time.

e Seek and use relevant experience.

e Plan and control the work.

* Use the right materials, tools, and processes implementing controls and changes to
them, as needed.

® Access work to ensure it meets expectations.

¢ Identify and remedy errors and deficiencies.

¢ Periodically assess management processes to improve effectiveness and efficiency.
* Identify, report, and evaluate potential problem areas through self-assessment.

* Identify, report, and evaluate opportunities for improvement.

¢ Encourage continuous improvements in performance of work.
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The Quality Program shall require approval outside the project to demonstrate that the program
is independent of line management authorities. The BNL Quality Management Office shall
approve the QA Program Plan. The project’s Quality Representative shall approve the Quality
Plans for each task.

One element of any dynamic, effective system is continuous improvement. A Self-Assessment
Plan is in place to ensure that the BGRR Decommissioning Project improves in all areas and 1t 1s
closely tied to, but not exclusive to, the other assessment function of the project. These two
similar systems are integrated to provide the project’s staff with current, relevant, and focussed
information to continuously improve operations. The overall management-control system shall
implement the following quality aspects:

e Verification and oversight to demonstrate the quality achieved is appropriate.
e Planned and periodic assessments to improve items, processes, and quality.

e Non-conformance and deficiency-tracking systems using BNL’s systems to ensure
appropriate review, trending, and closeout of the identified deficiencies.

e Assurance of the adequacy, validity, and traceability of data.

e Assurance that structures, systems, process, and components perform their intended
functions.

e Assurance that a planned activity is carried out to specified requirements.
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12 WORKERS’ QUALIFICATIONS

This section describes how the project will identify, plan for, and manage issues on workers’
qualifications for the project’s personnel. The requirements established here apply to all
personnel, team members, and subcontractors alike. The requirements are function-dependent,
not length-of-stay on the project nor employer-dependent. The requirements come from many
different sources and many are based on job descriptions with varying re-training, qualification
or proficiency requirements. Capturing how all these elements will be managed on the BGRR
Decommissioning Project is outlined below.

The training program requirements will be documented in the Brookhaven Training Management
System (http://training.bnl.gov) and will be implemented on the BGRR Decommissioning
Project.

12.1 IMPLEMENTATION OF TRAINING

A project procedure shall define the plan to implement requirements, required reading program,
tracking, scheduling, and training records. The tracking system, based on the Brookhaven
Training Management System, will help ensure that workers are aware of their training needs
and re-training requirements, schedule for training or retraining as needed, attended the training,
and that the appropriate records systems are updated to track it.

12.2 OCCUPATIONAL/MEDICAL MONITORING PROGRAM

Project personnel with job functions that require occupational/medical monitoring (lead
exposure, radiological uptake, radiological dosimetry) shall be incorporated into BNL’s site
monitoring programs. These requirements shall be identified from these site programs and
utilize the site systems for records-tracking and periodic update/recall tracking.
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13 RISK PLANNING

13.1 PROGRAMMATIC AND TECHNICAL RISK

The success of the BGRR Decommissioning Project requires involvement with the public and
regulators, removal of above- and below-ground contaminated facilities, soils, and management
of the generated waste streams. Each element has an associated degree of risk. Risk analysis
(both formal and informal) will be used throughout the BGRR Decommissioning Project to
identify, analyze, and respond to these risks. It will include maximizing the results of positive
events and mitigating the consequences of adverse events. Risk management will include the
following:

Risk Identification

Risk Quantification

Risk Response Development
Risk Response Control

Risk Identification determines risks and their potential impact on the Technical, Cost, and
Schedule Baselines. Technical risks are identified in the Hazard Classification and Auditable
Safety Analysis for BGRR Decommissioning Project [21], and other programmatic risks are
included in the risk analysis in Figure 13.1.

Risk Quantification evaluates the identified risks and assesses the range of impacts on the
project’s baselines. The quantification will include grading the risks as “low, medium, or high”
based on the project team’s input. The assignment of a grade includes addressing the probability
of occurrence, and the consequence of the realized risk. The evaluation quantifies the
consequences in terms of expense and schedule duration. This risk assessment is the basis of the
cost or schedule contingency to ensure a reasonable probability of success. The contingency for
the BGRR Decommissioning Project will be included as part of the Baseline Cost Estimate
shown in Figure 6.5. Figure 13.1 shows the identification of the risks by CWBS.

Risk Response Development determines how each risk will be avoided, mitigated, or managed
by the BGRR Decommissioning Project, including the DOE and the Contractor. This includes
identifying risk-abatement methods and opportunities for enhancing positive results. Risk
responses identified here lead to more detailed discussions in every other section of this BGRR
Decommissioning Project Management Plan, including Baselines, Change Control, Contracting
Strategy, Regulatory Strategy, and Environmental, Health and Safety.

Risk Response Control executes the risk management plan to adequately and appropriately
responds to events that occur over the project’s life. It further includes responding to changes in
risk conditions using the USI process defined in Section 4 of this document. The USI process is
a graded approach, adapting the methodology of DOE Order 5480.21 Unreviewed Safety
Questions [22] and applying that to a Radiological Facility.
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Figure 13.1 BGRR Decommissioning Project Risk Assessment/Contingency Basis

Risk Source by Potential Issues Probability of Risk Mitigation Risk Mitigation
CWBS Element Occurrence (DOE) (Contractor)
1.0 Removal Area 1 Volume of soil Low Integrate soil remediation | Use in-process measurements
- Pile Fan Sump remediation exceeds with OU-1. Modify to ensure that no more soil is
- Fan House estimates Baseline Change Proposal | removed than needed to meet
- Above-ground Ducts for added scope. cleanup goals
2.0 Removal Area 2 -Unexpected Low Monitor DQO and SAP Apply process knowledge and
- Building 701 Isolation | contaminants are Process. Verify SAP historical information
. and Process discovered in systems protocols. conservatively to estimate
Equipment and equipment that waste classifications in a
increase waste reasonable, conservative way
disposal costs
3.0 Removal Area 3 Waste disposal issues Low Monitor DQO and SAP Start to aggressively manage
- Below Grade Ducts for the air-filter media Process. Modify SAP the waste management of this
and Soils Removal protocols. material as soon as better
characterization data is
available
Scope of soil Moderate Integrate soil remediation | Use in-process measurements
remediation exceeds with OU-1. Process to ensure no more soil is
estimates at the Baseline Change Proposal | removed than needed to meet
Below-Grade Air for added scope. cleanup goals
Plenum
4.0 Removal Area 4 Waste disposal issues Moderate Pursue disposal options Determine volume of possible
- Fuel Canal and Water | for the canal’s for non-Defense TRU Waste as soon as
Treatment House concrete and Transuranic (TRU) Waste | possible in the
- Remaining Soils underlying soils characterization of this area
(possibly Transuranic
Waste)
Scope of soil Moderate Integrate soil remediation | Use in-process measurements
remediation exceeds with OU-1. Process to ensure no more soil is
estimates at the Below Baseline Change Proposal | removed than needed to meet
Grade Air-Plenum for added scope. cleanup goals
5.0 Removal Area 5 Finding fuel pieces or Moderate Pursue Disposal options Determine volume of possible
- Building 701 and 702 TRU waste in the air for non-Defense TRU TRU Waste as soon as
Disposition plenums Waste possible in the
characterization of this area
6.0 Project The BGRR Moderate Write a Safety Evaluation | Characterize areas well, apply
Administration Decommissioning Report to establish the USI process, and respond
Project’s Hazard commitments and limiting | accordingly
Category is incorrectly conditions. Review USIs
classified as a to insure commitments are
radiological facility. met.
The BGRR-site’s Moderate Work with the public and Use change control to manage

future-use scenario is
not agreed to by the
IAG participants.

regulators to firmly
establish a future land use
for BNL

the baseline to capture impact
of differential cost and
schedule
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A BGRR Local Emergency Plan [23] is in place to identify the capabilities necessary to respond
to an emergency condition, to provide guidance and instruction for initiating emergency-response
actions, and to serve as a basis for training personnel in emergency actions. The emergency
actions will be consistent with BNL’s emergency procedures, DOE Orders, and federal-, state-,
and local-regulations. Other activities outside the contingency allowances may affect the Project;
plans or procedures will be in place to prevent or mitigate them. They include the following
activities:

e Offsite transportation to disposal areas (strict compliance with 49CFR requirements)

e Continued funding at the planned level to maintain the project’s continuity and
progress (EM Baseline for the BNL)

e Loss of control of hazardous or radiological material (Project and Task Health and
Safety Plans)

e Personnel injury (Task Health and Safety Plans)

13.2 ENVIRONMENTAL RISK
To evaluate the BGRR Decommissioning Project against other (competing) environmental

restoration work at BNL, a uniform means was developed to qualitatively rank environmental
risk. Figures 13.2 and 13.3 show the BGRR results of this BNL-EM program-wide evaluation.
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Figure 13.2. BGRR Environmental Risk Ranking

Category

Score
Code)’

Score
(H/M/L)

D

A

B| D j|A

Justification

Public Safety
and Health

3C

3C

3D

L|L L

Before: The BGRR building and ductwork contain radioactive
material that represents a potential threat to groundwater, with
potential exposures to the public in the 10- to 100-year timeframe
if no D&D is done. The graphite cube that acted as the
moderator for the reactor presents a potential public health risk if
contaminated material were to escape from it or from the filters
used to remove contaminants from the air cooling of the reactor.
This is a low probability (>1%) of exposure or injury from such a
scenario if the reactor is not decommissioned.

During: Decommissioning of the reactor may involve a very
slight increased risk to the public because of potential airborne
contamination and accidents from offsite transportation of
material.

After: After D&D risks will be minimal.

Site Personnel
Safety and
Health

4C

3B

4D

Before: Site personnel working in offices in the BGRR building
have no significant risk of exposures. Trained personnel
routinely monitoring the building may be subject to low-level
exposures (less than 20% of allowable) with a probability of
<10% per year.

During: During D&D, trained personnel performing the de-
commissioning work may be subject to low level exposures
(probability >10%) as well as an increased risk of construction
and transportation accidents.

After: After D&D, risks will be minimal.

Environmental
Protection

3B

3B

3D

Before: The BGRR building and underground ductwork
contains radioactive material. There is a medium (>1%)
probability of localized damage to the environment if the
decommissioning is not done. Risk ranking is Medium because
1) known groundwater contamination is being addressed under
other projects, and 2) characterization has not been completed.

During: Some minor environmental damage may occur during
decommissioning because it is intrusive. This work will be
monitored and any release minimized and corrected immediately.

After: Residual impact is Low probability (<1%) of minor
environmental damage.

' Scoring code, see Figure 13.3, Environmental Risk Ranking Key. B: Before, D: During, A: After
* High, Medium, or Low Score, based on scoring code, see Figure 13.3, Environmental Risk Ranking Key.
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Likelihood of Occurrence
D
Impacts VA B ¢
ery . .
High High | Medium Low
Category: Public Safety and Health '
PS1. Immediate or eventual loss of life/permanent disability H H M M
PS2. Excessive exposure and/or injury H M M L
PS3. Moderate- to low-level exposure M M L L
Category: Site Personnel Safety and Health
SP1. Catastrophic — Injuries/illnesses involving permanent total H H M M
disability, chronic or irreversible illnesses, extreme overexposure, or
death
SP2. Critical — Injuries/illnesses resulting in permanent partial H M M L
disability or temporary total disability >3 months, slight overexposure
near limits (20-100%)
SP3. Marginal — Injuries/illnesses resulting in hospitalization, M M L L
temporary, reversible illnesses with a variable but limited period of
disability of<3 months, slight overexposure, or exposure near limits
(20-100%)
SP4. Negligible — Injuries/illnesses not resulting in hospitalization, M L L L
temporary reversible illnesses requiring minor supportive treatment, or
exposures below 20% of limits.
Category: Environmental Protection
ENI. Catastrophic damage to the environment (widespread and long- H H M
term or irreversible effects)
EN2. Significant damage to the environment (widespread and short- H M L
term effects, or localized and long-term or irreversible effects)
EN3. Minor to moderate damage to the environment (localized and M M L L
short-term effects)
Scoring Key
Likelihood Very High (A) High (B) Medium (C) Low (D)

Probability of 1 per year 20.01/year 20.01/year <0.01/year
Occurrence <l/year <0.11/year
Expected Time to <1 per year > l/year >10 years >100 years
Impact <10 years <10 years
Simple Certain >10% >1% <+1%
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14 COMMUNITY INVOLVEMENT
AND COMMUNICATIONS

The BGRR Decommissioning Project developed a Communications Plan as a framework for
communicating with key stakeholders and interested parties about project-specific plans and
work. Stakeholders on this project include individuals and organizations interested in, involved
with, or potentially affected by decisions associated with decommissioning the BGRR facility,
and BNL’s other environmental-restoration and waste-management activities.

The BGRR Communications Plan is consistent with the goals and policies outlined in BNL’s

Community Involvement Plan. The Communications Plan identifies opportunities to provide
stakeholders with information about the project, and to solicit input and feedback on proposed
decisions that may affect the surrounding communities.

The Communications Plan was developed with several key objectives in mind. The first
objective is to support BNL’s ongoing efforts to improve overall communications with external
stakeholders. This requires providing timely, accurate, and consistent information about the
project’s plans and activities. The second objective is to obtain the stakeholders’ input before
and as part of key decision points in the project. The intent is to make decisions that reflect
stakeholders’ values and that are understood and accepted by the community at large, as well as
by the organizations responsible for regulatory approval and oversight of the BGRR
Decommissioning Project. The third objective is to satisfy all CERCLA requirements for
communications with stakeholders.

The Communications Plan identifies external stakeholders, the appropriate mechanisms for
interaction by the project team, and the project milestones that are anticipated to require such
communications. Information tools, such as a briefing book and web page, are used to assist the
project’s team members in communicating consistent, accurate messages to external
stakeholders.

Ongoing relationships with many stakeholder groups, including regulatory agencies, elected
officials, and community organizations already have been established by BNL, and are identified
in the Communications Plan. These groups serve as a pool of resources to seek the community’s
input on project activities. The recommended methods of communications with them are
identified in the Communications Plan and include public meetings, roundtable sessions,
Brookhaven Bulletin articles, press releases, newsletters, tours, presentations, and the Internet.
Working groups also may be formed to facilitate the stakeholders’ involvement on project issues,
such as the BGRR Removal Action Alternative Analysis.

The anticipated CERCLA removal actions will require activity-specific communications with
both community members and regulatory agencies. Plans will be developed to address these
particular activities in more detail, consistent with the project’s schedule. The focus of the
activity-specific plans will be to clearly identify means to provide information or solicit input to
support decision-making processes. They also will be geared toward obtaining stakeholder’s
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feedback to support BGRR activities when seeking acceptance from the regulatory agencies. As
such plans are created, they will be incorporated as appendices into the overall communications
plan.

As with other aspects of this project, there will be monthly and quarterly updated reports on
work completed and planned. These reports will also serve as a self-assessment for the
effectiveness or outreach and opportunities for improvement.

The Administrative Record for the BGRR Decommissioning Project shall be maintained in the
following locations by the Community Relations Coordinator:

1. BNL Research Library
Building 477A
Brookhaven Avenue
Upton, NY 11973

2. Longwood Public Library
800 Middle Country Road
Middle Island, NY 11953

3. Mastic-Moriches-Shirley Community Library
301 William Floyd Parkway
Shirley, NY 11967

4. U.S. EPA Region II Library
Administrative Records Room
290 Broadway
New York, NY 10007-1866

Specific documents that are placed in the Administrative Record shall be as required by
CERCLA and the Interagency Agreement between the Department of Energy, the U.S.
Environmental Protection Agency, and New York State Department of Environmental
Conservation.
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15 CONTRACTING STRATEGY

In general, the BNL/ERD procurement group will be used to buy materials and award
subcontracts to support the BGRR Decommissioning Project, using a fixed-price approach as
much as possible. The Environmental Restoration and Waste Management Divisions have some
Basic Ordering Agreements that may be used (especially in the early phases of the project) to
support the project’s specific needs. The desire to award fixed-price contracts demands that
detailed accurate scopes of work be developed. However, many decommissioning activities will
require a very stringent process for change control applied to tightly controlled contracts. The
project will use the BNL/ERD’s process for contract change to control these changes. The
BGRR Decommissioning Project Team will provide the Project and Construction Management
for all work subcontracts.

The make/buy decision process as used by the project will be based on the project’s schedule,
baseline costs, and resources available for the particular task. The project expects to use on-site
resources as long as they are qualified, available, and cost-effective to meet the schedule; this
applies to both non-manual and manual tasks. Figure 15.1 shows the contracting strategy in the
planning case for BGRR Decommissioning.

Figure 15.1. Contracting Strategy in the Planning Case for BGRR Decommissioning

CWBS Element’ Subcontractor
(Physical Decommissioning Work Elements) or Plant Forces
1.01 Water Disposal Subcontractor
1.02  Fan Removal and Decontaminate Fan House BNL Plant Forces
1.03  Pile Fan Sump, Piping and Soils Removal BNL Plant Forces
1.04  Above-grade Duct Removal and Instrument House Subcontractor
Removal
2.0l Museum Walls and Materials Removal, Building 701 BNL Plant Forces
2.02  Seal Pile Openings at Bio-Wall Subcontractor
2.03  Isolate 701 from 703 BNL Plant Forces
3.01 Underground Air Plenum to Building 701 and Soils Subcontractor
Removal
4.01 Above and Below Ground Canal and Water Subcontractor
Treatment House and Soils Removal
4.02  Below-Grade Piping and Systems and Soils Removal Subcontractor
4.03  Remaining Soils Subcontractor
5.01  Building 701 Disposition Subcontractor

'Physical decommissioning work elements.
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APPENDIX A

Building 704
Memorandum of Agreement



BROOKHAVEN NATIONAL LABORATORY
MEMORANDUM

Brookhaven Graphite Research Reactor (BGRR)
Building 701

DATE: December 11, 1998
TO: W. Reeside, Reactor Division
FROM: F. Petschauer, Project Manager (7’7/7

SUBJECT: Memorandum Of Agreement (MOA) for the Ownership of the Fan House,
Building 704, and the Primary Exhaust Air Duct System and Associated

Systems and Components

On Thursday, November 19, 1998, and subsequently, Messrs. C. Newson and
E. Lilimpakis of the BGRR Project staff and Mr. L. Somma, HFBR Facility Manager, met and
conducted a walk down and inspection of the Fan House Building 704, the primary exhaust air
duct system and associated systems and components. The purpose of the meeting was 1o
determine a reasonable and acceptable approach to the ownership of the Fan House Building 704
and associated system components. This will support the operational HFBR activities and the
stabilization of the BGRR complex and the near term Decontamination and Decommissioning
(D&D) of the BGRR.

The exhaust air duct located on the roof of Building 704, the fans up to the fan discharge
isolation valves and the fan rooms will be characterized during the upcoming BGRR facility
characterization scheduled to begin in February 1999. The results of the characterization will be
used to stabilize the structures and systems and the data evaluation will provide input into D&D
alternatives for the near term D&D of the BGRR facilities, presently scheduled for FY02.

Control and ownership of the Fan House Building 704 fan rooms, primary exhaust air
duct work, the building west side end rooms needs to be relinquished to the BGRR Project. The
BGRR fans and duct work will be isolated in the fan house from the underground primary
exhaust air duct work to support HFBR operations at the following locations:

» Fan Discharge Isolation Valves for Fans | through 5, located in each fan room.
* Secondary air discharge Motor Operated Valve (MOV) located in the secondary air cell.

* Fan 5, 48" butterfly bypass discharge isolation valve, located in the fan motor room.

» The emergency fan discharge isolation valve to the underground duct, located in the
secondary air fan room.
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F. Petschauer to W. Reeside
December 11, 1998
Page 2

Control and ownership of the Fan House Building 704 that includes the motor rooms,
HFBR electrical distribution switchgear area, battery room, and the two west storage areas
remain with the HFBR.

In an effort to accomplish these tasks, it is necessary to clear HFBR materials stored in
the fan rooms and the building west side end rooms. The BGRR Project will properly dispose
of all materials that remain in these rooms after April 1, 1999.

During the stabilization of the Fan House, the BGRR Project will seal any north wall
penetrations between the fan rooms and motor rooms to provide a physical barrier to the HFBR
electrical distribution switchgear room and west end storage areas and duct work and BGRR
areas.

The above ground roof duct work will be removed during decommissioning. This will
include the fans, associated valves, and metal duct work. The duct work under the Fan House
will be isolated at the fan discharge isolation valves as listed above to provide the HFBR
confinement. This duct work is pressurized from HFBR operations downstream of the fan
discharge isolation valves.

Systems, equipment, components and structures common to the HFBR and the BGRR,
the steam return from the motor room unit heaters, fire detection, electrical distribution and
any others, will be controlled by the HFBR. Necessary communications will be conducted to
ensure the operating requirements for both the HFBR and the BGRR can be adequately
supported.

Please review the attached proposed HFBR and BGRR Memorandum of Agreement
(MOA).

I look forward to meeting with you and members of your staff to finalize details that
will minimize any inconvenience in separating the BGRR and the HFBR operations at the Fan
House, Building 704, the primary air cooling duct work and associated equipment and
structures.

cn/mcb

Attachment

cc: E. Lilimpakis, BGRR
C. Newson, BGRR
C. Polanish, DOE-BHG
A. Queirolo, Reactor
M. Schlender, DO
T. Sheridan, DO
L. Somma, Reactor
File 1.4.1



Memorandum of Agreement (MOA)
Between
High Flux Beam Reactor (HFBR) and
Brookhaven Graphite Research Reactor (BGRR)

Ownership and Control of Fan House Building 704 and Associated Equipment,
Systems and Structures

HFBR

Remove HFBR desired or necessary materials from the Fan House Building 704 north side
five (5) fan rooms, the secondary air fan room, the instrument room and the west side
secondary fan room, and the gas engine drive emergency exhaust room, a total of nine (9)
rooms, by April 1, 1999.

Isolate the duct from the HFBR by:

» Verifying CLOSED and tag closed, Fan Discharge Isolation Valves for Fans 1 through
5, located in each fan room.

» Verifying CLOSED and tag closed, Secondary air discharge Motor Operated Valves
(MOYV s) located in the secondary air cell.

» Verifying CLOSED and tag closed, Fan 5, 48" butterfly bypass discharge isolation
valve, located in the fan motor room.

» Verify closed and tag closed, the emergency fan discharge isolation valve to the
underground duct, located in the secondary air fan room.

Control and maintain the Fan House Building 704 south side Motor Room, associated
electrical equipment, battery room, west end storage areas, systems and adjacent out doors
paved land areas.

BGRR

Control and maintain the Fan House Building 704 north side five (5) fan rooms, the
secondary air fan room, the west side emergency fan room, and the gas engine drive
emergency room, a total of nine (9) rooms, associated equipment, systems, and adjacent
out doors paved land areas.

It is the intent of the BGRR project to characterize the primary air exhaust duct work under
the Fan House Building 704 north side downstream of the fan discharge isolation valves. It
is further the intent of the BGRR Project to isolate the HFBR duct work from the BGRR
portion of the duct work and D&D the isolated duct work during the near term D&D of the
BGRR.
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 Dispose of any remaining materials in the controlled and maintained areas of the Fan
House Building 704.

+ Seal the wall penetrations between the motor and fan rooms and verify instrumentation
tubing associated with the duct work is sealed to provide a physical barrier to the HFBR
electrical distribution switchgear, minimize the potential to spread contamination and water
intrusion during BGRR stabilization activities.

BGRR and HFBR

+ Systems, equipment, components, and structures common to the HFBR and the BGRR, the
steamn return from the motor room unit heaters, fire detection, electrical distribution and
any others, will be controlled by the HFBR. The HFBR will notify the BGRR when
maintenance or surveillance monitoring is needed that changes the systems that support the
BGRR controlled areas. Necessary communications will be conducted to ensure the
operating requirements for both the HFBR and the BGRR can be adequately supported.

+ Following the characterization of the fan rooms on the north side of the fan house building
704, at least one of the fan rooms will be made available to the HFBR for storage of
material until suitable long term storage arrangements can be made by the HFBR.

+ Key Plans maintained by the Plant Engineering Department will be revised to reflect the
division of responsibilities for the Fan House Building 704 delineating the BGRR and
HFBR as the contact for planning work activities in their respective areas of the building.
The Fan House Building 704 Key Plan will also be revised to require notification of the
other organization of the impact for any planned work activities to be conducted in and
around the building.

 The contact person for the HFBR is Leo Somma, HFBR Facility Manager, 344-3103.

+  The contact person for the BGRR is Clyde Newson, BGRR Project Engineer, 344-2646.

btldo: 0 Bop LY, 12/18fss

W. Reeside Date
Reactor Division Manager

7/?%/ /)Xé?/ 74

F. Petschauer
BGRR Project Manager
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APPENDIX B

Contractor Work-Breakdown Structure (CWBS)
Dictionary
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CONTRACTOR WORK-BREAKDOWN STRUCTURE

The Contractor Work Breakdown Structure (CWBS) was prepared by the BGRR
Decommissioning Project team. The team evaluated each CWBS activity. The basis for the
evaluation was the health and safety of the public, workers, and the potential impact to the
environment. The team was also cognizant of the need to insure compliance with regulatory
requirements. Secondarily, the team was influenced by the high visibility the project has from
the regulatory community, the public, including the special interest groups, and the various
diverse departments within the DOE.

The BGRR Decommissioning Project CWBS chart and dictionary systematically lists the work
that is needed to complete the project’s work. Project Administration includes, but is not limited
to, project management, community relations, development and control of project procedures,
building maintenance, monitoring and management, regulatory compliance, and the Record of
Decision. These are the types of activities that will be required continuously until the project is
completed. In addition, the other main CWBS elements were arranged geographically to cover
all of the other work that is included in the project.

The CWBS dictionary provides a description and scope of work for each CWBS activity. Where
applicable, the CWBS is subdivided into three sections: Objective, Background, and Activities.
The Objective section captures succinctly what the CWBS will accomplish. The Background
section provides information on the equipment, system, or structure affected by
decommissioning. The Activities section provides a high-level sequence that will be used to
perform the activity. As each of these CWBS activities are engineered, the activity steps will be
further defined as needed to perform the fieldwork.
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BGRR DECOMMISSIONING PROJECT
CONTRACTOR WORK BREAKDOWN STRUCTURE (CWBS)
DICTIONARY

CWBS 2.1 BGRR DECOMMISSIONING PROJECT

CWBS 1.00  REMOVAL AREA #1

CWBS 1.01 Water Disposal
1.0 OBJECTIVE

1.1 Dispose of the stored contaminated water.
20 REGULATORY

The removal and disposal of water from the BGRR will be conducted in accordance with
the regulations associated with the NEPA Categorical Exclusions.

3.0 BACKGROUND

The remaining contaminated water pumped from the underground cooling-air exhaust
duct, approximately 35,700 gallons of water, is being stored at the Waste Management
Division’s (WMD’s) facility in two temporary storage tanks that have been covered with
a leased temporary structure. WMD technicians and supervisors perform necessary
surveillance and monitoring of the stored water.

4.0  ACTIVITIES

4.1  Contract for the off-site shipment, treatment and disposal of the contaminated
water.

4.2  Terminate the lease of the two temporary storage tanks.

4.3  Terminate the MOA with WMD for the surveillance and monitoring of the
contaminated water.

CWBS 1.02 Remove Fan and Decontaminate Fan House

1.0 OBJECTIVE

1.1 ~ Remove and dispose of contaminated equipment in the fan rooms.

1.2 Decontaminate, or fix as appropriate, contamination in the fan rooms.

1.3 Retumn custody of the fan rooms to the High Flux Beam Reactor (HFBR)
Division.
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2.0

3.0

4.0

REGULATORY

Removal of the fans and the decontamination of the fan rooms will be conducted in
accordance with the NEPA regulations associated with Categorical Exclusions.

BACKGROUND

The Fan House Building 704 has two major sections. The main section is the motor-
house area located on the south side of the building that includes the normal- and
emergency-electrical power feeds to the High Flux Beam Reactor (HFBR). This section
includes one primary fan motor, the secondary fan motor, and some associated valving
and instrumentation. The north and west ends of the building are divided into nine rooms.
Five of the rooms house the primary air-cooling fans. One room houses instrumentation
for fan operations. One room houses the primary emergency fan. One room houses the
secondary air-cooling fan and associated valves. The southwest room houses the
emergency engine for the primary air emergency-cooling fan. The fans are internally
contaminated, and there are contaminated areas in most of the fan rooms.

ACTIVITIES

4.1 The Fan House’s components scheduled for removal will be sampled and
evaluated in situ.

4.2 Obtain samples of the fan internals for fan #5 and fan #3.

4.3 Send the samples for offsite laboratory analysis.

4.4  The fans will be removed as part of the primary air cooling system for the BGRR.

4.5 Each fan will be removed with its associated piping, louvers, fan, and piping to
the downstream isolation valve.

4.6  Each fan discharge valve provides the confinement isolation for the HFBR duct
section in the basement of the Fan House.

4.7 All services, such as air, water, steam, to any of the rooms will be isolated in the
motor room, and piping will be removed in the fan room.

4.8  The above-ground duct to each fan will be sealed from inside each fan room
during the fan isolation work using the fan inlet isolation valve.

49  The fans and piping will be placed in sealand containers for shipment to a
processing facility for volume reduction and disposal.

4.10  Once the equipment is removed, any contamination remaining will be evaluated,
fixed in place, or removed and isolated from the motor rooms.

4.11 The fire-detection system will be deactivated.

4.12  As-left surveys and samples will be collected, analyzed, and documented.

4.13  An activity-closure report will be prepared.

4.14  Custody of the fan house will be returned to the HFBR.

4.15 Prepare a closure report.
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CWBS 1.03 Pile Fan Sump, Piping, and Soils Removal

1.0  OBIJECTIVE

1.1 Remove the Pile Fan Sump (PFS) and associated drain piping to reduce the
“footprint” of the BGRR Complex.

20 REGULTATORY

Removal of the Pile Fan Sump, piping, and associated soils will be in accordance with
the CERCLA time-critical removal action process. An action memorandum will be
prepared based upon the time-critical removal action submittal to the DOE.

3.0 BACKGROUND

The Pile Fan Sump (PFS) is an operational sump that collects water from various BGRR,
HFBR and ancillary facilities. Plant Engineering is modifying drain lines to the main
stack and Building 802 to comply with the requirements of Suffolk County Article 12.
The proposed modification is to plug drains in the Building 704 Fan House, remove
portions of the existing drain piping, and cap and “abandon in place” other portions of it.
The PFS, a concrete structure weighing approximately 27,000 pounds with approximately
250 feet of drain piping associated with the system, will be removed.

40  ACTIVITIES

4.1 Perform characterization activities.

4.2 Install a cap on the 14” acid vent line at the top of the stack to prevent rain water
from entering the line and draining to the Pile Fan Sump.

43  Install a stack drain modification to allow the removal of the Pile Fan Sump and
piping before the stack drain modification is installed.

4.4 Control the progress of work before and during excavation and removal of drain
lines by monitoring for radioactive materials in the pipes and contiguous soils.

4.5  Remove the underground drain line from the Building 802 Fan House drain to
Building 704 Fan House. This will be from the point at which the new piping to
Building 704 will be installed.

4.6  Remove the underground drain line from the Building 704 Fan House to the PFS,
approximately 200 feet of 4” cast-iron piping.

4.7 Remove the 14” acid vent-line and 2” SS effluent-line from the PFS to Building
801.

4.8 Cap the 14” vent-line near the PFS and the Building 802 Fan House.

49  Remove the 5’W x 7°’L x 10°D PFS.

4.10  If the fan rooms have not been cleared of equipment and decontaminated before
the drain lines are plugged, then install berms in the Fan-House rooms to prevent
any water leaking in to spread contamination by seeping under the roll-up door
and onto the uncontrolled asphalt outside.
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4.11 Characterize and dispose of the waste materials, concrete, cast-iron and steel
piping, and contaminated soils.

4.12  Perform endpoint surveys, sampling, and analysis.

4.13 Conduct independent verification surveying, sampling, and analysis.

4.14  Backfill areas where components or soils have been removed.

4.15 Prepare the Closure Report

CWBS 1.4 Above-Ground Duct and Instrument House Building 708 Removal

1.0

2.0

3.0

4.0

OBJECTIVE

1.1 Remove all of the above-ground primary air-cooling duct work from the first joint
above the ground eastward over the top of Building 704.

1.2 Prepare for removal the above-grade Instrument House Building 708 that 1s
constructed over portions of the underground duct work.

1.3 Characterize the below-ground coolers and filters.

REGULATORY

Removal of the above-ground duct work and preparing the Instrument House for
demolition will be performed using a CERCLA “non-time critical” removal action.
Characterization activities will be conducted in accordance with the regulations
associated with the NEPA Categorical Exclusion.

BACKGROUND

The above-ground primary air-cooling duct work is part of the pile’s primary air cooling
system. Pile cooling air was ducted towards the top of the fan house Building 704 where
the north and south air-plenums join to form a common header over the Fan House. The
common header ducted the air to the intake of five fans. The fans discharged air into an
underground duct that carried it to the main stack. The internal surfaces of the duct work
are contaminated.

The Instrument House is a steel, concrete, and brick structure, approximately 45’ long,
14’ wide, and 10’ high. It was built over the underground primary air-cooling duct work
and contained air-flow monitoring instrumentation, primary air-exhaust water-cooling
piping, and valves for the cooler’s operations.

ACTIVITIES

The duct work will be removed in approximately twelve large sections, the heaviest of
which will be approximately 170,000 pounds. The duct work has five joints on the roof
of the Fan House that will be used to sectionalize the duct work into five pieces. The
north and south duct venturis and the convergence piece require cutting which will create
three pieces of duct work. Two small pieces and two large pieces of duct work will be
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4.1

4.2

removed at their respective joints. Each section will be separated from its adjacent section
by mechanical cutting its expansion joint.

Radiological samples will be taken from the interior surfaces of the duct work to
determine the type and amounts of contamination present. A fixant will be used on any
interior surfaces that exhibit loose surface radiological contamination. The openings will
be capped and sealed to prevent the spread of contamination.

The circular ducting from the main duct to each of the exhaust fans will be cut using
diamond wire cutting techniques and capped. The opening at the Fan House’s interior
roof will be capped to prevent water intruding into the fan rooms, and capped on the duct
side to prevent the spread of contamination following removal. The remaining duct work
opening, just east of the instrument house will be covered and sealed to prevent water
entering to the remaining underground duct work.

The duct work sections will be removed with a crane, and a heavy-hauler truck will
transport them to a designated staging area for additional cutting, if required, package
preparation, and transport to off-site disposal. The initial plan is to use the parking lot on
the east side of Building 701 as the cutting area. It is estimated that the volume-reduced
ducting will be staged and shipped by railcar service to Envirocare of Utah for disposal.

Removal of the above-ground duct work

4.1.1 Sample and evaluate in-situ the interior of the duct work. Characterize the coolers
and filters.

4.1.2 Apply a fixative to the interior surfaces of the duct work.

4.1.3 Perform diamond-wire cuts of the concrete.

4.1.4 Cap and seal all openings.

4.1.5 Disassemble the first joint above the Fan House.

4.1.6 Cap and seal the ends.

4.1.7 Using a crane, remove the section, and place it on a heavy hauler.

4.1.8 Transport and unload the piece at the designated staging area in the east parking
lot.

4.1.9 Cut the piece for shipment and off-site disposal.

4.1.10 Package, characterize, and ship the pieces for off-site disposal using railcar
service.

4.1.11 Repeat the steps for the remaining straight sections of duct work.

4.1.12 Shore the “Y” section of the ducting.

4.1.13 Cut the section at the designated location.

4.1.14 Using a crane, remove the pieces.

4.1.15 Package, characterize, and ship the pieces for off-site disposal using railcar
service.

Preparation for removing the Instrument House Building 708.

4.2.1 Survey the building’s interior for radiological and non-radiological hazards.
4.2.2 Seal duct openings.
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4.2.3 Remove instrumentation, including mercury and water piping to the cooler that
contains asbestos.

424 Cut and seal cooling-water piping penetrations to the underground duct work.

4.2.5 Dispose of the low-level radwaste and non-radwaste materials.

43 Prepare an activity closure report.
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CWBS 2.00 REMOVAL AREA #2

CWBS 2.01 Museum Walls and Materials Removal Building 701

1.0

20

3.0

4.0

OBJECTIVE

1.1 Remove temporary architectural changes made to Building 701 and return it to the
near-original pile configuration.

1.2 Reduce flammable materials, thereby reducing the fire loading.

1.3 Uncover areas to allow for inspection and removal-planning.

REGULATORY

Removal of the museum walls will be conducted in accordance with the regulations
associated with the NEPA Categorical Exclusions.

BACKGROUND

The BGRR Building 701 floor areas at different elevations and the top of the pile were
modified using architectural materials to become the museum for Brookhaven National
Laboratory. Temporary walls were installed to delineate the museum area. Walls and
barriers were constructed to cover areas that would not be made accessible to the public.
When the museum was closed and displays moved to the new location, several displays,
walls, rooms, and barriers were abandoned in Building 701.

ACTIVITIES

4.1 Carpenters and laborers will remove walls, displays, materials and all waste
materials that were used at the museum.

4.2 All materials to be removed will be surveyed to free-release criteria by health
physics technicians, and documented on standard survey forms.

4.3 The work will be controlled using existing work permits, radiological permits,
and health physics coverage practices as necessary to complete the work in a
controlled, safe manner.

4.4  Electricians will de-energize outlets and lighting fixtures.

4.5  The carpeted area on the top of the pile will be removed. Other carpeted areas
will not be removed.

CWRBS 2.02 Seal Pile Openings at the Bio-Shield Wall

1.0

OBJECTIVE

1.1 Seal and verify sealed opening in the bio-shield wall.
1.2 Keep graphite dust from becoming a hazard in Building 701.
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3.0

4.0

1.4  Provide assurance that removal activities in Building 701 will not have an impact
on the graphite pile.

REGULATORY

Sealing of the Pile at the bio-shield wall will be performed in accordance with the
regulations associated with the NEPA Categorical Exclusion.

BACKGROUND

The pile and its associated bio-shield wall are considered Building702. There is a
negative-pressure filtered air system associated with the pile. All openings in the bio-
shield will be sealed to seal the pile from Building 701; this will include the removing of
experimental equipment that was left attached to the bio-shield wall. This isolation work
enhances the radiological classification of the facility. This isolation at the bio-shield
wall will be sufficient to satisfy isolation requirements with Building 701 as the weather
tight protection for the Pile.

ACTIVITIES

4.1 Characterize the Pile.

4.2  Remove abandoned experimental equipment from the bio-shield’s walls.

4.3  Characterize the equipment for disposal as rad or non-rad materials.

4.4  Undertake mechanical isolation work related to blanking, sealing, or verifying
that all experimental and operational pile penetrations, and removable block
mating surfaces are isolated or sealed; provide a mechanical barrier for all
potential air-flow paths between Building 701 and the interior spaces of the pile’s
biological shielding. This includes the pile’s top, east, south, west, north faces and
part of the floor area that is in communication with the pile through the animal-
and instrument-tunnels.

4.5  Carry out electrical isolation work related to cutting thermocouple wires and
capping the thermocouple penetrations in the biological shielding.

4.6 Remove the filters from the east intake area, and replace the plywood on the east
and west intake areas with aluminum- or carbon-steel plates.

4.7 Install a passive HEPA filtration system.

4.8 Perform “as left” surveys, sampling, and analysis.

4.9 Prepare an activity closure report.

CWBS 2.03 Isolate Building 701 from 703

1.0

OBJECTIVE

1.1 Remove Air Handling units 01 and 03 from service.
1.2 Provide a barrier between Building 701 and Building 703.
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2.0

3.0

4.0

1.3 Prevent any work being performed in Building 701 from impacting the activities
in Building 703.

REGULATORY

Isolating Building 701 from Building 703 will be performed in accordance with the
regulations associated with the NEPA Categorical Exclusion.

BACKGROUND

Building 701 joins Building 703 along its north side. There are several access doors
between the two buildings, in addition to ventilation-duct penetrations. There are two air-
handling units, duct work, and integrated heating- and cooling-coils located in Building
703 that ventilate Building 701. Electric utilities for Building 701 are provided through
Building 703.

It is necessary to isolate Building 701 from Building 703 due to the movement of air from
the former to the latter. Isolating the two buildings provides greater assurance that
Building 703 will not become contaminated as a result of D&D being conducted in
Building 701, since Building 703’s ventilation system presently runs at a lower pressure
and introduces Building 701’s air into Building 703’s air flows.

ACTIVITIES

4.1 Temporarily isolate the buildings and perform radon testing.

4.2 Remove from service the ventilation equipment, fans, coolers, louvers, and duct
work for the two air-handling units located in Building 703.

4.3  Install an exhaust HEPA filter-system that will maintain Building 701’s internal
air-space at a negative level to control for any air movement.

4.4  Install a HEPA system concurrent with sealing of Building 701 from Building
703.

4.5  Prepare an activity closure report.
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CWBS 3.00  REMOVAL AREA #3

CWBS 3.01 Undereround Air Plenum to Building 701, and Soils Removal

1.0

3.0

OBJECTIVE

1.1 Remove the Primary Air Exhaust Filter.

1.2 Remove the Primary Exhaust Air Cooling Coils.

1.3 Remove the Underground Duct Work to Building 701.

1.4  Remediate Surrounding Soils to Established Cleanup Levels.

REGULATORY

Removal of the underground ducting to Building 701, coolers, filters, and associated soils
will be performed in accordance with the regulations associated with the CERCLA “non-
time-critical” removal action.

BACKGROUND

The underground air plenum is approximately 170 feet long from Building 701 to the
above-ground joint. Each of the north and south exhaust air-plenums are approximately
ten feet wide and fourteen feet high. They are made of carbon steel with a carbon-shell
secondary air cooling encapsulated in concrete. The bottom of the air-plenum concrete is
at an approximate elevation of 75 feet, about 35 feet below the grade level at an elevation
of 110 feet. The air plenums are considered highly contaminated.

The primary exhaust filters were installed at the beginning of reactor operations and were
used throughout its eighteen years of operation. During 1963, radiation was measured
near the filters and the reading was twenty Roentgen per hour. The filters are suspected to
be highly contaminated, partially because they were never changed and also because of
the history of fuel failures during the time natural fuel was used. There are sixteen filter
units. Each duct has eight filter units. Each filter units consists of forty-two filter cells
that are two feet by two feet and four inches thick. The filter cell is a dry panel-type filter
of bonded or woven corrugated glass cloth with asbestos rope seals.

The air coolers are located in the underground air-plenum downstream of the air filters
and were used to cool the exhaust air. Water was circulated through the cooling coils.
Valves in the instrument house were used to adjust the water flow for each coil to control
the exhaust air’s temperature. The cooling coils were replaced during the operating
lifetime of the pile.
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4.0

ACTIVITIES

These removal activities are grouped together because they have several jobs in common.
However, each of the removal tasks is a major activity and will be performed using
separate work packages, one for the filters, and one for the coolers.

4.1

4.2

4.3

44

4.5
4.6

4.7

4.8

4.9

4.10
4.11
4.12
4.13
4.14

4.15
4.16

4.17

The activities that are common to these removals are the erecting a confinement
structure with redundant negative-pressure HEPA-filter instrumented systems,
rigging equipment, and the close proximity of the shield’s access blocks.

A temporary plug will be installed between column A and column AA in the
north and south ducts using the Building 701 manways to access the below-
ground ducts. This seals the Pile from the ducts where work will be performed.
The access shield plug for the coolers and filters to be removed will be removed
under continuous radiological coverage. Once the covers are removed, the
confinement structure noted in 4.1 above will be installed over the opening. See
CWRBS items 3.02 and 3.03 for a description of the filter and cooler removal
activities.

After the coolers and filters have been removed, the temporary structure will
remain in place and be modified as necessary to become the access point to the
north and south underground ducts to support D&D activities.

Duct work at the south face of Building 701 will be excavated.

The section of ducting approximately 12 feet long will be cut using diamond
wire-cutting techniques. The ducting will be removed and sectionalized for
packaging, transport, and disposal.

On the Building 701 side of the removed section, a permanent barrier will be
installed to isolate the ninety feet of duct work under Building 701 from the
remaining underground ducting.

The portions of the underground duct where this work activity will be conducted
will be inspected and evaluated to determine if the environment was impacted by
the primary air exhaust system.

The first step will be to fix or remove any loose surface contamination from the
interior of the ducting.

Using a shear, the carbon steel duct will be removed in sizes that can be packaged
for metal melt or disposal.

The area around the ducting will be excavated to expose the top surfaces of the
concrete ducting to five feet below the top of the duct.

Install a temporary movable housing over the section of the duct to be cut.
Using diamond wire-cutting techniques, cut the top of the duct.

Remove the cut sections to a staging area for sizing, packaging, transportation,
and disposal.

Remove the steel liner, size and package for transport and disposal.

Conduct adequate sampling and analysis to detect any soil contamination. If soil
contamination is found, evaluate the contaminants and concentrations.

The excavation will continue minimizing any further environmental impact.
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4.18 The ducting will be segmented and removed to a staging area for packaging,
characterization, and disposal.
4.19  An activity closure report will be prepared.

CWBS 3.02 Underground Filter Removal

1.0

3.0

4.0

OBJECTIVE

1.1 Remove the primary air exhaust filters.
1.2 Remediate the surrounding soils to established cleanup levels.

REGULATORY

Removal of the underground ducting to Building 701, coolers, filters and associated soils
will be performed in accordance with the regulations associated with the CERCLA “non-
time critical” removal action.

BACKGROUND

The primary exhaust filters were installed at the beginning of reactor operations and were
used throughout the eighteen years of its operation. During 1963, radiation was measured
near the filters and the reading was twenty Roentgen per hour. The filters are suspected to
be highly contaminated partially because they were never changed and also because of
the history of fuel failures during the period that natural fuel was used. There are sixteen
filter units installed. Each duct has eight filter units. Each filter units consists of forty-two
filter cells that are two feet by two feet and four inches thick. A filter cell corrugated dry-
panel type filter of bonded or woven glass cloth with asbestos rope seals.

ACTIVITIES

This removal is grouped with CWBS 3.1 because it has work in common. However, each
removal task is a major activity and will be performed using separate work packages; the
filters, the duct work activities, and the coolers will have separate work packages.

4.1 The work that is common to these removals are the erecting of a containment
structure with redundant negative-pressure HEPA-filter instrumented systems,
rigging equipment and the close proximity of the shield access blocks.

42  There is a filter unit in each north and south exhaust-air-duct. The access shield
plug for the filter that will be removed will be taken out under continuous
radiological surveillance. The filters will be more contaminated than the coolers
and extra care will be needed to contain the contamination. If necessary, the boxes
in which the filters will placed will be shielded.

4.3  The disposal packaging for the filters to be removed will be placed in the
temporary structure.
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4.4 The filters will be mechanically loosened or cut, sawsall, band saw, etc. to reduce
the risk of airborne contamination.

4.5  The filters will be fitted into the package for characterization, shipment and
disposal. The disposal option is limited to off-site burial.

4.6  The plugs will be reinstalled and the other filter access plugs will be pulled.

4.7  If aconcrete access plug is damaged during removal and will not reseal the duct,
a temporary metal access cover will be constructed to cover and seal the duct
access point.

4.8 After removing the filters, the temporary structure will remain in place and be
modified as necessary to become the access point to the north and south
underground ducts to support D&D activities.

49  An activity closure report will be prepared.

CWBS 3.03 Underground Primary Air Exhaust Coolers Removal

1.0

20

3.0

4.0

OBJECTIVE

1.1 Remove the Primary Air Exhaust Coolers.
1.2 Remediate Surrounding Soils to Established Cleanup Levels.

REGULATORY

Removal of the underground ducting to Building 701, coolers, filters and associated soils
will be performed in accordance with the regulations associated with the CERCLA “non-
time critical” removal action.

BACKGROUND

The air coolers are located in the underground air-plenum downstream of the air filters
and were used to cool the exhaust air. Water was circulated through the cooling coils.
Valves in the Instrument House adjusted the water flow for each coil to control the
exhaust’s air temperature. The cooling coils were replaced during the operating lifetime
of the pile.

ACTIVITIES

This removal activity is grouped with CWBS 3.1 because it has several activities in
common. However, each removal task is a major activity and will be performed using
separate work packages; the filters, the duct-work, and the coolers will all have separate
work packages.

4.1 The activities that are common to these removals are erecting a containment

structure with redundant negative-pressure HEPA-filter instrumented systems,
rigging equipment and the close proximity of the shield’s access blocks.
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42  There is a cooler unit in each north and south exhaust-air duct. The access shield
plug for the cooler that will be removed will be taken out under continuous
radiological survillance.

43  The disposal packaging for the coolers to be removed will be placed in the
temporary structure.

44  The coolers will be mechanically loosened or cut, sawsall, band saw, to reduce the
risk of airborne contamination.

4.5  The coolers will be fitted into the package for characterization, shipment and
disposal. The disposal option will be off-site burial or metal melt.

4.6  The plugs will be reinstalled and the access plugs to the other cooler will be
pulled.

4.7  If a concrete access plug is damaged during removal and will not reseal the duct, a
temporary metal access-cover will be constructed to cover and seal the duct
access point.

4.8 After the coolers and filters are removed, the temporary structure will remain in
place and be modified as necessary to become the access point to the north and
south underground ducts to support D&D activities.

4.9  An activity closure report will be prepared.
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CWBS 4.00 REMOVAL AREA #4

CWBS 4,01 Above- and Below-Ground Canal and Water Treatment House and Soils Removal

1.0

2.0

3.0

OBJECTIVE

1.1~ Demolish the Canal House Building 709.

1.2 Demolish the Water Treatment House Building 709A.

1.3 Remove the Foundation and Canal of the Canal House Building 709.
1.4 Remove the Foundation of the Water Treatment House Building 709A.
1.5 Remediate Surrounding Soils to Established Cleanup Levels.

REGULATORY

Removal of the above & below ground Canal & Water Treatment Houses and associated
soils will be performed in accordance with the regulations associated with the CERCLA
“non-time critical” removal action. System removal activities inside the structure will be
performed in accordance with the regulations associated with the NEPA Categorical
Exclusion.

BACKGROUND

The Canal House Building 709 is a separate structure that has a canal which contained
water and connected into Building 701 to the deep pit area. The structure is metal-framed
and cementos-sided approximately 39’ long, 15’ wide and 19° high with a layered built-
up roof. When the reactor was refueled, fuel was placed into the deep pit and moved
underwater to the Canal House where it was prepared and loaded into casks for shipment.

The Water Treatment House Building 709A was attached to Building 709. It is a cement-
block-structure approximately 39° long, 14’ wide, and 12’ high with a layered built-up
roof. It has cells separated by walls, that contained the water-filtration and purification
equipment to maintain the canal’s water chemistry and clarity.

The interior surfaces of the Canal and Water Treatment Houses have approximately one-
million dpm/100 cm? of loose surface contamination; the predominant isotope is Cs-137.

The walls of the Canal House contain asbestos.
The foundation of the concrete canal area is up to two-feet thick. The lowest elevation of

the concrete is approximately 89 feet, approximately 20 feet below-grade elevation of
109 feet.
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4.0

ACTIVITIES

4.1 Characterize the Canal area and below-grade soils.

42  The loose surface contamination in these structures will be removed or fixed. The
canal and floor areas will be sealed.

43 A temporary structure may be erected which will permit the dismantling of the
Canal and Water Treatment Houses within in a controlled area. The structure will
be suitable to contain the radioactive and hazardous material that will be removed
during demolition of the above ground structures.

44  Using a temporary structure the asphalt and concrete foundations, canal, and pad
areas will be removed and characterized for disposal.

45  Following the removal of the concrete, metal debris, and asphalt the temporary
structure may be dismantled to allow better access for any needed remediation to
the soils under and around the canal and water treatment houses.

4.6  Perform endpoint surveys, sampling and analysis.

47  Conduct independent verification surveys, sampling and analysis.

4.8  Evaluate analyses to insure the regulatory cleanup levels are not exceeded.

4.9  Install a permanent barrier at the Building 701 east wall, column 7 at the Canal.

4.10  Appropriate fill be will be used to backfill in the areas where materials and/or
soils are remediated.

4.11 Prepare an activity closure report.

CWBS 4.02 Below Grade Piping and Systems and Soils Removal

1.0

3.0

OBJECTIVE

1.1 Remove Below-Grade Piping Associated with the BGRR.
1.2 Remove Below-Grade Systems Associated with the BGRR.
1.3  Remediate Surrounding Soils to Established Cleanup Levels.

REGULATORY

Removal of the below grade piping, systems and soils will be performed in accordance
with the regulations associated with the CERCLA “non-time critical” removal action.
System removal that does not impact soils may be performed in accordance with the
regulations associated with the NEPA Categorical Exclusion.

BACKGROUND
Several systems in that area connected to Building 701 were located below-grade. These
systems will be evaluated for removal during this removal task, but it may be combined

with other work where it is efficient, prudent, and cost-effective. The following are some
of the below-grade systems associated with the BGRR:
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3.1 Pneumatic transfer tubes from Building 701 that are connected to Building 801 to
the south east and to Building 703 to the north east
3.2  Domestic water
3.3  Heating steam
3.4  Chilled water
3.5 Sanitary drains
3.6  Associated soils

The removal of each of these systems will be engineered and planned individually, or
they will be grouped together, based on their below-grade locations.

40  ACTIVITIES

4.1

4.2
43
4.4
4.5
4.6

4.7

4.8
4.9

Determine the radiological and hazardous materials to ensure worker safety and
for waste disposal.

Prepare a work package for removing the piping or system.

Integrate the work into the removal plans.

Conduct the work.

Prepare the materials for waste disposal.

Remediate surrounding soils to established cleanup levels using surveys,
sampling, and analysis.

Conduct independent verification surveys, sampling, and analysis to insure
regulatory cleanup levels are not exceeded.

Package and characterize the wastes for disposal.

Prepare an activity closure report.

CWBS 4.03 Removal of Remaining Soils

1.0 OBJECTIVE

1.1

1.2

Ensure all soil areas not identified in specific areas that are part of the BGRR
Decommissioning Project are adequately surveyed.

Ensure all soil areas not identified in specific areas that are part of the BGRR
Decommissioning Project meet established regulatory limits.

20 REGULATORY

Removal of the remaining soil associated with the D&D of the BGRR will be performed
in accordance with the regulations associated with the BGRR CERCLA Record of
Decision as a Post-ROD work plan item.

3.0 BACKGROUND
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4.0

Much of the soil associated with the BGRR Facility is included in various specific
removals. An example is the soil within 2 feet in all directions of the Pile Fan Sump.
This example was used in estimating the cost for removing and disposing of the soils.
The soils that are included here are those that may fall between the work areas, such as
the soils between the underground ducting and the canal house area; this will include the
soils to the east, southeast, west, and southwest of the BGRR which are presently not
included in specific work areas. Area of Concern 9C (AOC 9C) spill areas will be
included in this work. The volume of soils to be remediated is estimated to be that
amount contained in a volume of 200°L x 200°W x 3’°D, or approximately 120,000 cubic
feet.

ACTIVITIES

4.1 Conduct surveys and sampling.

4.2  Determine if the soils meet the established regulatory criteria.

4.3 If the soil analyses meet the established regulatory limits, carry out adequate
verification surveys and sampling.

4.4  If the soils are contaminated and require remediation, perform sufficient
surveying and sampling to establish their boundaries.

4.5 Remove and dispose of the contaminated soils.

4.6  Survey and sample until established regulatory limits are satisfied.

4.7 Request Regulators to conduct confirmatory surveys and samples.

4.8 When the Regulators report that their surveys and sampling confirms that the soils
meet the established regulatory limits, restore the remediated area.
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CWBS 5.00 REMOVAL AREA #5

CWBS 5.01 _Disposition of Building 701

1.0

2.0

3.0

4.0

OBJECTIVE
1.1 Determine an acceptable end-state, final disposition for Building 701.
REGULATORY

Disposition of Building 701, refurbishment as the weather enclosure for the Pile will be
performed in accordance with the regulations associated with the CERCLA “non-time
critical” removal action. Systems and building internal refurbishment may proceed in
accordance with the regulations associated with the NEPA Categorical Exclusion.

BACKGROUND

Building 701 contains the offices, maintenance shop, control room, vault, and supporting
structures for the graphite pile operations. The structure houses an overhead bridge crane
that is used for work in the operating hall. The foundation of Building 701 contains the
east and west inlet air ducts that directed cooling air to the pile and the north- and south-
pile exhaust air-ducts that run from the north side of the pile to the southernmost building
column. The fuel- and equipment-handling canal is located approximately 20 feet below-
grade from the south end of the pile running to the easternmost column of Building 701
where it is joined to the canal-house portion of the canal. The foundation of Building 701
also supports the 700-ton graphite pile, associated biological shield walls, and the top of
pile’s shield blocks.

The final disposition of Building 701 will be determined by the EE/CA for the 701 / 702
Buildings. Until this is determined, the BGRR Project will use refurbishment of Building
701 to be the long term protective structure for the pile Building 702. When a final end-
state has been determined, the decommissioning project planning and estimate will be
revised to reflect the agreed upon end-state for Building 701. Refurbishment includes
decontamination as needed, replacing the roof, pointing the exterior bricks,
repair/replacement of the exterior doors and windows.

ACTIVITIES

4.1 Survey and sample walls, floors, and materials.

4.2 Based on the results of the surveys and analyses, determine the types of waste that
will be generated during the cleanup and refurbishment of the building.

4.3 Complete the closure of the pile and biological shielding.

4.4  Decontaminate or remove systems.

4.5  Decontaminate the deep pit and canal inside Building 701.

4.6 Decontaminate floor drains, and mezzanine areas and/or remove mezzanines.
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47  Remove CRD Mechanisms, Charging elevator, Freight elevator.
48  Survey the building for Posting Removal per 10CFR835 criteria/decon as needed.
4.9 Point the exterior bricks, replace the roof, refurbish exterior doors and windows.

4.10 Dispose of wastes generated.

CWBS 5.02 Disposition of Building 702

1.0

2.0

3.0

OBJECTIVE

1.1  Determine an acceptable end-state, final disposition for the pile Building 702.

1.2 Determine whether the disposition for Building 702 for project planning, scope,
cost, and schedule, will be to seal the pile at the bio-wall and use the Building 701
as the weather protective structure for the pile Building 702. This activity 1s
completed in CWBS 2.02, Seal the Pile at the Bio-Shield Wall. This CWBS has
been added as a place holder until a final decision is made as to the final end-state
of the Pile.

REGULATORY

The final disposition of the Pile will be performed in accordance with the regulations
associated with the CERCLA “non-time critical” removal action. Any associated systems
and interior work may be performed in accordance with the regulations associated with
the NEPA Categorical Exclusion.

BACKGROUND

Building 701 contains the offices, maintenance shop, control room, vault, and supporting
structures for the graphite pile operations. The structure houses an overhead bridge crane
that supports work activities in the operating hall. The foundation of Building 701
contains the east- and west-inlet air-ducts that directed cooling air to the pile and the
north and south pile exhaust air ducts that run from the north side of the pile to the
southernmost building column. The fuel- and equipment-handling canal is located
approximately 20 feet below-grade from the south end of the pile running to the
easternmost column of Building 701 where it is joined to the canal house portion of the
canal. The foundation of Building 701 also supports the 700 ton graphite pile, associated
biological shield walls, and the top of pile shield blocks.

The final disposition of the pile Building 702 will be determined by the EE/CA for the
701/702 Buildings. Until the final disposition of the pile Building 702 is determined, the
BGRR Project will use “sealing the pile at the biological shield wall using Building 701
as the weather tight enclosure around the pile Building 702" to prepare estimates for the
decommissioning project. When a final end-state has been determined, the
decommissioning project planning and estimate will be revised to reflect the agreed upon
end-state for the pile Building 702.
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4.0  ACTIVITIES
SEE CWBS 2.02 Seal Pile Openings at the Bio-Wall

CWBS 5.03 Removal of Experimental Equipment from Building 701

1.0 OBIJECTIVE
Remove experimental equipment from Building 701.
20 REGULATORY

Experimental Equipment removal form Building 701 will be in accordance with the
regulations associated with the NEPA Categorical Exclusion.

3.0 BACKGROUND

During the operation of the BGRR, equipment was installed for experiments. This
equipment was abandoned in place. The equipment includes but is not limited to the
following:

3.1  The chemo-nuclear-related equipment and shielding both inside and outside
Building 701 _

3.2 Beam-guide equipment and sample-change equipment

3.3  Temporary tanks

3.4  Portable shielding

3.5  Three collection tanks on an elevation of 110 feet. One tank has a capacity for 275
gallons, and there are two smaller tanks.

4.0  ACTIVITIES

4.1 Evaluate radiological and hazardous materials.
4.2  Prepare work packages for removing equipment.
4.3  Properly dispose of the materials removed.

4.4  Prepare a closure report

CWBS 5.04 Removal of Equipment and Systems

1.0  OBIJECTIVE
1.1 Remove the Control Rod Drive Mechanisms from Building 701

1.2 Remove the Charging Elevator and associated Structural Steel from Building 701.
1.3 Remove the systems piping within Building 701.
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2.0

3.0

4.0

REGULATORY

Equipment and systems removal in Building 701 will be performed in accordance with
the regulations associated with the NEPA Categorical Exclusion.

BACKGROUND

The sixteen control rods have been inserted into the core and disconnected from their
drive mechanisms. The control-rod drive mechanisms are the part of the system that
moved the control rods during reactor operations. With the control rods fully inserted into
the core and disconnected from the drive mechanisms, the drive mechanisms can be
removed and disposed of. The control-rod drive mechanisms consist of motors,
flywheels, lubricating systems, structural-steel frame-work, and lead shielding for the
control rods when they were withdrawn from the reactor.

The control-rod drive mechanisms are located on the southeast and southwest corners of
the biological shield wall. They are arranged four mechanisms high and two wide on each
side.

The Charging Elevator is located on the south face of the biological shielding wall; it was
used for refueling operations. It could be moved from 108~ elevation to approximately
138°. The elevator consists of the work platform, the motor and gearing, cables,
electrical connections, structural-steel and associated equipment.

Several systems were used to support the operation of the BGRR. Utility systems will be
evaluated for removal or isolation based on the planned end-state for Building 701.
Included the following but was not limited to them:

3.1 Domestic Water system

32 Sanitary Drains system

3.3  Compressed Air system

3.4  Compressed Gas system

3.5  Steam Heating system

3.6 Chilled Water Cooling system
3.7 Storm Drains system

3.8  Pneumatic Tube Transfer system

ACTIVITIES

4.1 Survey the equipment for radiological and material hazards to ensure the worker’s
safety and proper disposal.

4.2 Remove the control-rod drive mechanisms beginning at the upper mechanisms
using the installed overhead crane to assist in the dismantling.

4.3 Remove the charging elevator starting at the upper sections.
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44  Characterize, package, and dispose of the materials.
4.5  Fill and seal the Charging and freight elevator pits.
4.6  Identify and remove the building’s isolation points for each system selected
4.7  Seal building isolation points.
4.8  Survey the system or portions to be removed to determine the radiological and

material hazards for disposal and the worker’s safety.

4.9  Remove, characterize, and dispose of selected system piping and components.
4.10  Prepare a closure report.
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CWBS 6.00__PROJECT ADMINISTRATION

CWBS 6.01 Project Management

Provides for a full-time project management, administrative support, and the cost and schedule
control support to provide overall management control of the approved cost, scope, and schedule
of the project.

Provides for the day-to-day management and administration of the project. Includes the
development and maintenance of the Project Management Plan, operation of the records-
retention program, preparation of reports, and costs associated with preparing, operating and
attending required meetings.

Support activities are included for the steering- and working-groups’ meetings that will develop
an end-state recommendation. Critical outcome and tier-inspections of the project also are
included to support the self-assessment and quality programs.

Initial project planning which includes project management plan development, project scope,
schedule, and costs development for FY99 and the Baseline, and transition plan implementation
is included in the CWBS.

The Removal Action Alternatives Analysis (including preparation of the subcontract scope of
work, contractor bid, evaluation, and award, document preparation by a subcontractor, public
comment and submittal to the DOE) is included.

Annual Reviews and Self Assessments which includes monthly management inspections of the
facility, the BGRR Self Assessment Program, and quarterly tier-inspections of the facility.

CWBS 6.02 Community Relations

Develop and maintain the BGRR Decommissioning Project’s Communications Plan with a
community-relations specialist to provide a public-relations contact and an integrated approach
to community relations throughout the project. This includes meeting of the roundtable, public
officials, and regulators to support the project work and status. This includes the development of
information materials, regulator presentations, development and maintenance of the BGRR web
page, involvement in Brookhaven Executive Roundtable meetings (BER), Community Advisory
Council meetings (CAC), and public event opportunities.

CWRBS 6.03  Project Procedures

Identify, develop, and maintain programs, plans, procedures, and instructions for administering
and operationing the project. This includes program and procedure development, procedure
maintenance, and periodic reviews of project procedures.
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CWBS 6.04  Project Administration

It includes travel and relocation expenses, office supplies and equipment needed to manage the
project. Allocated costs such as space, heat, electrical, and communication are also included.
Consumables, small hand-tools, equipment, and training associated with the project are included
in this CWBS.

CWBS 6.05 Regulatory Compliance

The initial safety basis will be developed as an Auditable Safety Analysis (ASA). The ASA will
be updated via the USI process, as necessary, to include those CWBS activities that may be
outside the scope of the ASA. ASA changes may be documented in the work packages when
they are prepared to conduct removal work. These will be appended to the ASA to insure all
activities have been adequately evaluated. The ASA will be reviewed annually and documented
to insure the review continues to adequately address the safety basis for the BGRR. This CWBS
also includes the NEPA categorical exclusion applications, review and appropriate approvals for
FY99 activities, and another for future planned activities to be conducted under the NEPA
categorical exclusion. The historical preservation documentation will be prepared, evaluated, and
maintained to insure applicable regulatory requirements for historic site documentation are
satisfied.’

CWBS 6.06 Facility Monitoring, Maintenance. and Building Management

1.0 OBJECTIVE

1.1 Monitor and maintain the BGRR facility to insure the safety of personnel and that
the environment is not being impacted as a result of deterioration in the
building/facility. This activity includes routine radiological surveys, building
inspections, water intrusion monitoring.

20 REGULATORY

Facility monitoring, maintenance, and building management will be conducted in
accordance with the regulations associated with the NEPA Categorical Exclusion.

3.0 BACKGROUND

During the recent Facility Review performed by Laboratory personnel, approximately
57,000 gallons of water was found in the below-ground cooling air ductwork. The water
was pumped from the ductwork and repairs were made to prevent further intrusion of
water.
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4.0  ACTIVITIES

4.1  Conduct routine tier 1 inspections.

42  Prepare and implement management directives and ES&H policies to protect the
health and safety the building’s residents.

4.3  Perform routine surveillance and monitoring.
4.3.1 Perform routine radiological surveys.
4.3.2 Perform routine sampling and analysis.
4.3.3 Perform structural integrity inspections.

44  Monitor for water intrusion.

4.5  Maintain instrumentation; repair and calibration.

4.6  Package and dispose of low-level radwaste material generated during routine
monitoring.

47  Perform routine maintenance.

4.8  Remove the bubble chamber, plug, and inspection tube.

49  Remove materials stored in Building 701’s vault.

4.10 Remove fuel casks and shielding on the asphalt area on the north side of Building
704.

CWRBS 6.07 Record of Decision Project Close-Out

A closure report for each CERCLA removal action will be prepared. The closure report will
include information that describes the work including background information, regulatory
drivers, planning, implementation synopsis, maps, pictures, and other appropriate data that
demonstrates compliance with the regulatory end-state.

The closure reports will be used as supporting information for the Record of Decision (ROD) for
the BGRR Decommissioning Project.

This CWBS will include the preparation of the Record of Decision (ROD) for project close out.
Activity closure reports will be prepared as appropriate at the completion of each removal action.

These reports will be used to prepare the ROD and may become part of it.

CWBS 6.08  Monitoring of Wells Installation

1.0  OBJECTIVE

1. Install 35 monitoring wells to complete the network for monitoring the Sr-90
contamination of groundwater.

20 REGULATORY

Installation of monitoring wells will be performed in accordance with the regulations
associated with the CERCLA “non-time critical” removal action.
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3.0 BACKGROUND

Twenty-three monitoring wells have been installed in the vicinity of the BGRR to
monitor the Sr-90 contamination of the groundwater from activities at the BGRR, the Pile
Fan Sump, and nearby. An additional thirty-five monitoring wells will be installed to
complete the network for monitoring the Sr-90 contamination.

40  ACTIVITIES

4.1  Install 35 monitoring wells in designated locations near the BGRR.

4.2 Install a dedicated bladder-pump in each monitoring well.

43  Collect, sample and analyze drill cuttings for waste disposal.

4.4  Prepare PPE and drill cuttings for transport and disposal.

4.5  Transport and dispose of the contaminated drill cuttings and PPE materials.

CWRBS 6.09 Air Emissions Report

1.0  OBJECTIVE

1.1.1 Develop the history of emissions from Brookhaven National Laboratory
from 1947 to 1962.
1.1.2  Issue a final draft report to the Department of Energy.

20 BACKGROUND

BNL has published an annual Site Environmental Report since 1971. For each
year from1962 to 1966, it published the radiological releases that had been
monitored and reported in internal monthly reports. From 1967 through 1970, the
monthly reports and source data were compiled into a summary level report that
was published in November 1998. Completing the remaining years ofoperating
history is the subject of this work. This requires reviewing and evaluating
documents that describe operations during the early years of BNL’s existence
from 1948 through 1961.

3.0 ACTIVITIES

The scope of work covers a historical data review, specifically related to
radioactive air emissions from the Brookhaven Graphite Research Reactor
including those attributable to fuel cladding failures. It also inlcudes radioactive
and non-radioactive liquid releases from the Sewage Treatment Plant, and both
air- and liquid-releases from facilities which operated during this period.
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3.1

32

Historical Data Review

The available historical data will be reviewed to gather information on the
emissions that were released from BNL during the period of interest. The
historical data will be collected from sources such as facility operating records,
monthly reports, off-normal incident reports, health physics log books, control
room logbooks, process knowledge, interviews with personnel, and
instrumentation monitoring records. Records important for this work have been
located in various buildings around the site, including Building 494 (Archives).
Some documents related to the design of certain facilities have been shipped off-
site for safe storage; however, it is assumed that those documents will not have to
be obtained and reviewed for this project.

Work Approach

The work will be conducted in a phased approach based upon the following
priorties:

> radioactive air emissions

> radioactive liquid emissions

> external radiation levels (background plus field gamma sources)
> non-radioactive air- and liquid-emissions

3.2.1 Phase 1; radioactive air emissions

The radioactive air emissions data will be the focus of the first phase of
the work. Before 1962, most radioactive air emissions originated from the
BGRR, BMRR, and the Van de Graaff accelerator. Contributions from
other potential sources such as the Chemistry- and Medical-Departments
also will be investigated. The total activity of I-131 released to the
atmosphere before 1962 as a result of 28 reported fuel-cladding failures
also will be considered.

3.2.2 Phase 2; radioactive liquid emissions

The primary pathway for the release of radioactive liquids was via the
Sewage Treatment Plant. Records of flow, and sampling and analyses that
were conducted prior to 1962 will be compiled. Emissions of various
measured radioactive isotopes will be presented on an annual basis.

3.2.3 Phase 3; external radiation levels

This portion of the review will focus on the significant amount of data that
were compiled to monitor the effects of nuclear-weapons testing. The
background level produced from fallout, as well as any experiments that
used sources which could also provide a direct exposure term, will be
completed.
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3.3

3.4

3.2.4 Phase 4; non-radioactive air and liquid releases

Data which provide insights on the air non-radioactive emissions and
liquid releases will be reviewed to and tabulated for the pre-1962 period.
Because of the limited amount of data available, it is anticipated that both
air and liquid non-radiological releases can be grouped together. If there
are insufficient data, this section may be omitted.

Prepare Historical Emissions Report

A Historical Emissions Report will be prepared in a format similar to the annual
site environmental reports. The report will include, but not be limited to, an
executive summary, an introduction, a detailed description of the various emission
sources, a summary of the data for each media, a description of any computational
methods and calculation methods that are used, and a listing of references used to
compile the data. Appendices will include tables for each of the emission data
types presented in a year-by-year manner, consistent with the draft 1967-1970
emissions report recently completed.

Deliverables

The deliverables include the following items:

34.1
342
343
344
345

Monthly report on the progress of the project

Public access to the Reference Documents (Reading Room)
Draft Interim Report for phase 1; radioactive air emissions
Final Interim Report for phase 1; radioactive air emissions
Draft Report (all phases) for review and comment within BNL

3.4.6 Final Draft Report (all phases) for DOE’s review
3.4.7 Presentations (to BNL, DOE, and/or the community)on the progress and results
3.4.8 Final Report to DOE

CWBS 6.10 __Accelerated Site Technology Deployment (ASTD)

Note: This is being provided as information. It is not part of the Baseline because EM-50

are being expended for this activity. However, the cost of the ASTD, approximately
$802K, will be added to the total project costs.

Reference: Deployment of Innovative Characterization Technologies and Implementation of the
MARSSIM Process at Radiologically Contaminated Sites, October 1999 Accelerated
Site Technology Deployment Project TTP No. CH39DDG63.

1.0 OBJECTIVE

Demonstrate that the In-Situ Object Counting System (ISOCS) system can reduce the
costs associated with facility characterization in preparation for decontamination and
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2.0

3.0

decommissioning through the use of field measurements compared to off-site laboratory
analysis.

BACKGROUND

The DOE Office of Science and Technology (EM-50) has partnered with the Chicago
Operations Office and Brookhaven National Laboratory in an Accelerated Site
Technology Deployment (ASTD) project. EM-50 is providing the funding over two
years, FY99 and FYOO, for establishing the innovative Multi-Agency Radiation Survey
and Site Investigation Manual (MARSSIM) and characterization using in-situ gamma
spectroscopy. A Canberra ISOCS will be procured and used to take field characterization
data for the BGRR D&D planning, and then will be applied during the D&D activities to
minimize worker exposure and ensure the proper disposition of the waste generated.

ACTIVITIES

1. Procure an ISOCS System.

2. Establish background and baseline data.

3. Characterize areas of planned removal or remediation activities. Provide quick field

measurements.

Take data information during the work.
Characterize the waste.

Document the results.

Prepare a final report.

Nown e
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pepartment of Energy
\Washington, DCF20586

Eebruary 18, 1999

FROM: Martha A, Krebs, Disector Mp%(,,
Office of Sciencs

Owead <na Asgintant Scoretary
sz:sM. Q:&Aonns ‘ ?/;? !

SUBJECT: Managenent of he Bmokiuvencnpbmwvhmr

Amhéd ﬁoryommk!hnOﬁuofsdme(scyomm of Bavironmental
Mansgement Mamorandum otA_pa:mﬂﬂ(MOA). Thls MOA transfers the|

khaven
Resgearch Reactor (BGRR) and its associated support facllitics at Bmakhtvanﬁnnal

TchGRRhmenvimnmmmlomccmtonhuBmokhmmsihmdubmnﬁns

iweasin&‘ymonvblbkto DOErcgulawumdsmk.ahomu& 'rhpmﬁon-beoemeomﬁ-
mdthopownﬁllcmclamiestobc gainedbymmglﬂsﬁxismtku a single project, EM
and 8C msoﬁmmammoammmmew'a Lifs Cyole Assct

the necessary stabilization nctions.

Please contact Milton Johnson, SC (301-903-4097),-0: John Lebr, EM,
‘(301-903-1260). if you have any questions or wish to discuss this agroement further.

Axtachment

cct

D. mwho EH-1
F. Peters, FM-1

G. Malosh, BHG
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Revised 1/27/99 i
Office of Selence/Oflice of Environmentsl Managesoent

MEMORANDUM OF AG
Braokhaven Graphite Researeh ReactoT

The purpose of this Memaorandum of Agreemeat (MOA)uwmsfﬂ'ﬂmncpons!blﬁviot
Wd@ﬂuW@&WvWWWW

BACKGROUKD

lnacoo:dmﬂewnhthe tdsmgyu&CycleMMmsemedmdat.SCh
mpmsmleﬁtm;ubmmonmd' ization of the BORR. Howeves, gince this facility
Banmvxro:smdnﬂeonncm ﬂuBmokhamsitsmdbbacomms ymureﬂslblc

Eﬁectiveasofmogmﬁmcﬁwhmofmkm:nhmvdnm@cowmﬁpormc _
PGRR and have program mapagemelt respansibilitics with fhe following undexstmdings:

1. BMwiﬂhkcowmmhip ofthosoﬁcmticsasodmed'w!ﬂ\theBGRRastin
Attachmaenit 1.
2 EMvdnberesponm'bleﬁorthescopeofmﬂ:udeﬁnbdlnAmchmmtz. However,
ithundm(oodthhmpoo!workwcbmgcdepmdingonwwuhusEM’s
‘ deurminsﬁonofthoulﬁmﬂt dpolmofthnﬁu'_llly.
3. mvdndmm!netheoomcmrmwgyforBGRR;ubmmﬂodP&D.
4, Sszovidcat\mdinzlnmzamounuof $1,784 Kin FY 1999, 4,893 K in
' FYZOOO,andSZOOKinFY2001 (mammascmuwmummy
- S mmss.‘lmlm:nplua-upforﬂlmn:pctmnmando&ﬂEdeviﬁcs.
6. BM will provide for BGRR dscogmissioning io the FY 2001 outyesrs bedgst
formulation and its funding will be determined {n conjuncton wlmBmok.\mmUs
site-wide pdorities for clean-up.
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Martha A, Krebs
Director '
Officc of Sclence

cc

D. Goodwin, SC-20
M. Johnson, SC-80
3. Hawking, 8C-82
A Edelman, SC-33
J, Lehr, EM-40

M. Stahr, EM-44

D. Mackenzie, EM-44
A Srlagyi, EM-62
R Blowitsid, EH-73
G, Malogh, BHG

g. Malette, BHG

C, Polanish, BRG

3. Bng, BHG

A. Tebozas, CH

S. Hestop, CH
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Attachment |

Racillties to be Transerred Under this Agrecnent
neBGRRmdmmmmﬁ&mebeWWmeﬂouommwmd
other structhuree:

mmcforp:hnaﬂmdseoondmmwemﬁmfwfm

mgmlﬁﬁ:swpw ,
opetati MMoooﬁngmqmmowrmtmloemd. .
\ﬁldins‘104iaﬂ:oelectdml wpylyﬁ)rﬁwwnmmeamw

Motor Room of B
mdwmmnwintnacﬁvemebybm

Building 708: Alx intake and exbaust duets,
air system, above ground dnmmrwghmﬂpﬁcﬁnsqonﬁmmﬁon

from censl discbarge in Building 709 to Building B11, Wasta‘cwoenuaﬂon
Hot Leboratoxy.

line to Building 701, BGRR.

mbuvsedfornmplecansfdﬁﬁomtthGRRm mxpponﬁx:ﬂiﬁos: two lines to west

wing of Building 703, Laboratory; two lines to'east wing of Building 703, Laboratarys and
two lines to Buildiug g01, Hot Laboratory- '

Solls and paved weas in the yvicinity of the facilities listcd above.
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Attachment2
Plaaned Scope of Work

Year 8C Punds EM Fpnds Seope

FY 99 $1,584  $2,463 Il)nievelop and appeove chamcterization plao
tiats 0
Relocape personnel
5200 Surveillancs snd Maintensnco
FY 00: $4,693 $130 Complete chamscterization
Initiste D&D planuing/enginocring

Cnmmﬂwnddwb.mﬂmimmm
house, Building 701, utilities

D&D scoping
$200 Survelllance and Maintensnce
FY Ol: $4,081) Continus D&D planning/eaginesting
Conduct stabitization of Building 701, utilities, fim house,
: Extecior striictore
$200 Surveillsnce and Meintenance

(Nots: FY 01 mpoandh:dgethaialowlmlofcaxﬁdmcamnﬂFY99dnmewxbzﬁOnts
:gmnkzn. Soopcmdbndgdisahosubjeotbpdoﬁﬁz‘ﬂonvdﬂﬂndlphnnedBMMviﬁes
target.]

FY 02; . $6,109 D&D
FY 03: 314,657 D&D
FY 04: ' $6,165 D&D
FY 0S: $2,865 D&D

[Note: FY 02 through FY 05 aro cstimates provided in the Juns, 1998 Paths to Closwrs.)

Current Stabllization and Deactivation Planned Activitics
(Rezponsibilities of EM)
voo 4
Some of the listed activitics are alrcady underway or weto campleted prior to transfor. It 39
understood thet fhis scops is subject 1o change depending on tha results of characterization, D&D
Scoping activities, and other factors.

» PBujlding 701 Resotor Building: isolation, fixation, and/or removal of loose coatamination
from interior surfaces, scaling of the building eavelope to prcvmxwzxzrlntmxlonand

C-7



Attachmont 2

‘ eonuminﬁonmigaﬁommqﬁﬁqumsmppaﬁnzﬁcnundingﬁnbcbolmdﬁom
thosa serving the adjoining Bullding 703. (Building 03 is a Isboratory /office facility that
wmmﬁnhmwammummdmwﬂmbbcmm SCis

Ndine Sygtemp Joside Buildisg TQL: isoletion, fixetion, and/or removal of 10038
contaminati wmmakwonngmmungm ;ony into the reactor pile,
Bullding 702, and establishing positive conmmlnaﬁoneomhwimhthe facility.

duct, wemhaprooﬁnedabpsw:nt forther deterioration o Watsr
intruslon, isolation of the duct with fencing to pwvmtunoontro!!ed accesy to the immediate
. arca and erection of s bamir symmwnhmymuhsdebﬂa.

Lsolagion of Building 704 Fan Hauss mﬁnsthcb\ﬁtdinamelopmwm
jntragion and oemaml?aﬁon migration. Provide phiysical and systems separation botween

i and ] mnpvuloflooseeonu.mlnsﬁonﬁm
wMandseﬂbgofdemdopcmwcwmmtuﬁmmdwmmimﬁm
igration.

stagnwaler intrusion into the duct systesL

Planning for the final state of BORR and associsted suppott facilitica.
planoing for NEPA. documentarion.
Budgeting for D&D.

Pogsible pre-D&D activities to facilitate D&D.
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CONDUCT OF OPERATIONS
Responsibilities

The BGRR-DP Project Manager is directly responsible for implementing a Conduct of
Operations Program and to ensure that all activities comply with the requirements based
on a graded approach that considers the risks involved with the activity. Accordingly the
Project Manager is responsible to:

e Support those activities related to conduct of eperations practices, training,
reporting, and other actions that are designated to enhance the performance in
operational ES&H and reliability of operations.

e Appoint a Conduct of Operations Coordinator for the Project.

The Conduct of Operations Coordinator shall act as the principle for all Project matters
relating to the conduct of operations. This includes:

e Review of Project operations against the criteria contained in Section 4 of BNL-
O&M-1-01 Conduct of Operations Implementation of DOE Order 5480.19.

e Assist the Project in development and implementation of the conduct of operations
program.

e Performing self-assessments.

Supervisors are responsible for ensuring that activities under their jurisdiction are
conducted in accordance with the specified requirements and procedures to assure safe
and reliable operations.

Each employee is responsible to conform to the requirements stated in Project ConOps
related documents and training to ensure that:

e Their actions are responsive to facility conditions and maintain facility safety and
reliability.

e Suggestions are made to improve operational ES&H and reliability. They should
bring their suggestions and report suspected deficiencies to a supervisor.

Implementation

DOE Order 5480.19 shall be implemented using a graded approach to ensure that the
level of formality in operations is appropriate for the potential risks and hazards posed by
the operations.

Because the BGRR-DP has been classified as a Radiological Facility, it has the potential
for environmental, safety, or health impact and with sufficient probability of occurrence
such that a formal conduct of operations program is required. BNL-O&M-I-01 also
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requires facilities, which have the potential to adversely impact several programs or site-
wide Laboratory operations, and meet the potential consequences criteria of Quality
Assurance Classification A-1, or A-2 (see BNL Quality Assurance Manual, Guide BNL-
QAG-301, Designation of Quality Assurance Classification Categories, Appendix E,
"ES&H and Program Criteria for QA Classification Category A"), and pose a credible
risk (estimated Occurrence Rate >10™ /year), shall have a formal conduct of operations
program. Project Management assessed the potential impact of BGRR-DP operations
against these criteria and determined that inclusion in a formal ConOps program is
warranted.

The Auditable Safety Analysis and Unreviewed Safety Issue Process conforms to ES&H
Standard 1.3.3, Safery Analysis Reports / Safety Assessment Documents.
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DOE 5480.19
ATTACHMENT 1
GUIDELINE

APPLICABILITY

(Yes/Partial/No)

BASIS FOR PARTIAL
APPLICABILITY/DEVIATION

IMPLEMENTATION
PROCEDURES

CHAPTER I OPERATIONS ORGANIZATION AND ADMINISTRATION

C.1 Operations Policies Partial Exception: The provisions of DOE Order 5630.11 do Institute Procedures in
not apply to planned D&D activities. Standards-Based
Management System
(SBMS), BGRR-DP
Project Management
Plan (PMP) for project
“‘operations”
C.2 Resources Partial Exception: Resources are planned per the work planning | BGRR-DP PMP,
documents. Resources for D&D activities will be Section 2
planned for each activity which is of relatively short
duration. A long-range staffing plan is not required.
C.3 Monitoring of Partial Exception: Although Decommissioning Project facilities | ERD Self-Assessment
Operating Performance could be considered operable because of the presence of | 12, BGRR Quality
substantial quantities of radioactive material, these Assurance Project Plan
facilities do not include operating plants or production (QA? P) .ERD'OPM""Z
processes, and therefore do not have goals which would | Monitoring &
be associated with such processes. Some of the goals Surveillance Procedure,
listed are not applicable including minimizing the applicable BNL
unavailability of safety systems, minimizing the lost performance measures;
facility capability, minimizing shutdowns, minimizing | Project milestones,
the number of lighted annunciators. The project specific | monthly EM project
goals are contained in the Detailed Work Plan (DWP), | feedback, meetings with
Performance Based Incentive Criteria (PBCI). DOE.
C.4 Accountability Yes BGRR-DP R2A2s
C.5 Management Training Yes Clarification: D&D operations may require shift work BGRR-DP
and will depend upon the work. First line management Training Plan
will receive training as set forth in the implementing ERD-OPM-5.7.1
documents. The training requirements for D&D
activities will be commensurate with the risk of the
activities conducted in the D&D process. The training
program as established, allows a graded approach in
identifying requirements in relation to minimum “core”
requirements, and project- and hazard-specific training
in relation to the work to be conducted.
BGRR Project ES&H
C.6 Planning for Safety Yes Plan, applicable

documents in SBMS,
PMP, Section 3,
BGRR Work Controls
Procedure, which
implements ESH STD
1.3.6, ERD-OPM-2.1,
5.1.1

CHAPTER II SHIFT ROUTINES AND OPERATING PRACTICES

C.1 Status Practices

Partial

Exception: The Field Superintendent is the first-line
supervisor responsible for Decommissioning Project’s
field activities. There are no continuously manned
systems or control areas.

Daily Plan-of-the-Day
Meetings (PODs)
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DOE 5480.19 APPLICABILITY BASIS FOR PARTIAL IMPLEMENTATION
ATTACHMENT 1 APPLICABILITY/DEVIATION PROCEDURES
GUIDELINE (Yes/Partial/No)
C.3 Operator Inspection Partial Exception: Although Decommissioning Project facilities | BGRR Work Controls
Tours could be considered operable because of the presence of | Procedure, which
substantial quantities of radioactive material, these implements ESH STD
facilities do not include operating plaats or production 1.3.6, ERD-OPM-2.1,
processes. The status of the work and equipment is S5.1.1
conveyed to workers at the prejob and or POD
meetings. Where systems require verification of
working condition or status to support ongoing D&D
work, these inspections are required by operating
instruction on the project and are moritored/verified at
the supervisor level.
C.4 Round/Tour Partial Exception: There are no safety significant systems or ERD-OPM-4.2
Inspection Sheet components with associated Technical Safety BGRR Monitoring
Requirements (TSRs). Inspection and data Surveillance Procedure
requirements, if any, for equipment specific to D&D
activities are included in the work package or
monitoring procedures. Round/tours are focused on
systems required to support D&D activities.
C.5 Personnel Protection Yes BSS-SOP4000
FS-SOP-4001
BSS-SOP-4002
Also all the BGRR PM.
Work Controls
Procedure
Implementing
ESH STD 1.3.6, ERD-
OPM-2.1,5.1.1
C.6 Response to No Clarification: Minimal indicators are used to support ERD-OPM-4.2
Indications D&D work. There are no operating facilities or Monitoring and
production lines that require a quick response. Surveillance Procedure,
BGRR Local
Emergency Plan
C.7 Resetting Protective No No such devices in the complex NA
Devices
C.8 Load Changes No Power- and process-rate changes do not apply to the NA
Decommissioning Project
C.9 Authority to Operate Yes Clarification: Minimal facility system operations are BGRR-DP Training
Equipment required to support D&D activities. There are no Plan, ERD-OPM-5.7.1.
ongoing power or operating processes. D&D are Use of qualified crane
performed under supervision. and forklift operators
from PE/HEMO.
C.10 Shift Operating Bases Partial Exception: The location of shift operating bases will NA
depend on the activity.
C.11 Potenually Partial Operations do not involve control room/shift type BGRR Work Controls
Distractive Written operation. Procedure, which
Material and Devices implements ESH STD

1.3.6, ERD-OPM-2.1,
5.1.1
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DOE 5480.19 APPLICABILITY BASIS FOR PARTIAL IMPLEMENTATION
ATTACHMENT 1 APPLICABILITY/DEVIATION PROCEDURES
GUIDELINE (Yes/Partial/No)
CHAPTER Il CONTROL AREA ACTIVITIES
Guidelines C.1 through No There are no activities for which a control area is NA
CSs required, as described in the Order. If an activity
requires a control area, it will be described in the
specific work-package.
CHAPTER IV COMMUNICATIONS
C.1 Emergency Partial Exception: The only separate emergency
Communication Systems communications system at Decommissioning Project
areas is the site-wide alarm system. There is no PA
System override capability. Tone Alert Radios as
located in occupied buildings throughout site and
Project two-way radios have been issued to all regular
field personnel.
C.2 Public Address No There is no public address systems at the BGRR. Tone NA
System Alert Radios are located in occupied buildings
throughout site.
C.3 Contacting Operators Yes Two-way radio
C.4 Radios Yes Project personnel carry
two-way radios.
C.5 Abbreviations and Partial Exception: Abbreviations and acronyms will be defined NA
Acronyms in procedures or work documents.
C.6 Oral Instructions and Partial Exception: The low complexity of D&D activities does ERD-OPM-2.1, Work

Information

not require complex oral instructions. Formal

Planning and Control

Communications communications using repeat backs will only be used System Procedure

when required by specific work documents. Implementing ESH

: STD 1.3.6

CHAPTER V CONTROL OF ON-SHIFT TRAINING
C.1 Adherence to Training Yes Clarification: The training programs for D&D activities BGRR Training Plan
Program are implemented in a graded fashion consistent with the ERD-OPM-5.7.1

complexity and risks of the activities. The training

programs and implementation are described in the

implementing documents. As the training requirement

development is iterative and coincides with the work

planning process, adequate requirements will be

established commensurate with the facility hazards,

specific task instructions and emergency response

requirements. Skill of the craft activities.
C.2 On-Shift Instructor Yes BGRR Training Plan
Qualifications ERD-OPM-5.7.1
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DOE 5480.19 APPLICABILITY BASIS FOR PARTIAL IMPLEMENTATION
ATTACHMENT 1 APPLICABILITY/DEVIATION PROCEDURES
GUIDELINE (Yes/Partial/No)

C.3 Qualified Operator

Supervision and Control of Yes BGRR Training Plan

Trainees ERD-OPM-5.7.1

C 4 Operator Qualification Yes BGRR Training Plan

Program Approval ERD-OPM-5.7.1

C.5 Training Yes BGRR Training Plan

Documentation ERD-OPM-5.7.1

C.6 Suspension of Yes Tracked by BTMS

Training Notification made by
Training Coordinator.

C.7 Maximum Number of No NA

Trainees

CHAPTER VI INVESTIGATION OF ABNORMAL EVENTS

C.1 Events Requiring Yes ES&H STD 1.1.0, Occurrence Reporting System. ES&H STD 1.1.0

Investigation ES&H STD 1.1.1, PAAA Compliance Validation and Occurrence Reporting

NCR Program System

ES&H STD 1.1.1
PAAA Compliance
Validation and NCR
Program

C.2 Investigation Yes Project Management BGRR-PMP-ES&H

Responsibility STD 1.1.0 & ES&H
STD 1.1.1

C.3 Investigator Yes Trained Accident

Qualification Investigation/Root
Cause Analysis.

C.4 Information To Be Yes Trained Accident

Gathered Investigation/Root
Cause Analysis.
ES&H STD 1.1.0
ES&H STD 1.1.1

C.5 Event Investigation Yes Trained Accident
Investigation/Root
Cause Analysis.
ES&H STD 1.1.0
ES&H STD 1.1.1
Trained Accident

C.6 Investigative Report Yes Investigation/Root
Cause Analysis.
ES&H STD 1.1.0
ES&H STD 1.1.1
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DOE 5480.19 APPLICABILITY BASIS FOR PARTIAL IMPLEMENTATION
ATTACHMENT 1 APPLICABILITY/DEVIATION PROCEDURES
GUIDELINE (Yes/Partial/No) ’
C.7 Event Training Trained Accident
Yes Investigation/Root

Cause Analysis.

C.8 Event Trending Trained Accident

Yes Investigation/Root

Cause Analysis.
BGRR-QAPP
ERD-Self-Assessment
Plan

C.9 Sabotage No NA

CHAPTER VII NOTIFICATION

C.1 Notification of Yes ERD-OPM 1.0

Procedures

C.2 Notification of Yes ERD-OPM 1.0

Responsibility

C.3 Name and Phone No ERD-OPM 1.0

Number

C.4 Documentation Yes ERD-OPM 1.0
SBMS Subject Area,
Document Control

C.5 Communication Partial Exception: Decommissioning Project does not have a NA

Equipment

main control area. Appropriate communication
equipment will be maintained at the operating bases to
provide timely notification.

CHAPTER VIII CONTROL OF EQUIPMENT AND SYSTEM STATUS

C.1 Status Change Partial Exception: Control areas are not used, and there is no BGRR ASA, ERD-
Authorization control area operator. Generally, authorization for OPM-4.4, Safety
configuration changes are contained in the work Evaluations for USID.
instructions for Decommissioning Project.
C.2 Equipment and Yes Clarification: Any alignment requirements for systems None yet required.
System Alignments supporting D&D activities will be contained in system
operating procedures or task instructions. Requirements
set forth in the TSRs will be performed (no TSRS are
identified at this time).
C.3 Equipment Locking Yes ES&H STD. 1.5.1
and Tagging
C.4 Operational Limits Yes ASA/USI
Compliance
C.5 Equipment Deficiency
Identification and No Not applicable. NA
Documentation
C.6 Work Authorization Yes ERD-OPM Procedures,

and Documentation

ERD-OPM-2.1
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DOE 5480.19 APPLICABILITY BASIS FOR PARTIAL IMPLEMENTATION
ATTACHMENT 1 APPLICABILITY/DEVIATION PROCEDURES
GUIDELINE (Yes/Partial/No)
C.7 Equipment Post- No Not applicable. NA
Maintenance Testing and
Return to Service
No
C.8 Alarm Status Exception: Alarms on deactivated systems and NA
equipment are not used and their status will not be
verified. The operating systems are relatively simple
and are not safety significant systems. Where
appropriate, alarms installed for the Decommissioning
Project will be monitored.
C.9 Temporary Yes Clarification: Temporary modification control will be ERD-OPM-4.4
Modification Control limited modifications of those permanent systems
required to maintain conditions specified in the
authorization basis. Deactivated systems will not be
subject to temporary modification control.
C.10 Distribution and Yes SBMS Subject Area

Control of Equipment and
System Documents

Document Control.

CHAPTER IX LOCKOUT AND TAGOUT

Guidelines C.1 through Yes

C.15

ES&H STD 1.5.1
implemented by PE &
or project persounel.

CHAPTER X INDEPENDENT VERIFICATION

Guidelines C.1 through Partial Exception: Independent verification only applies to ES&H STD 1.5.1
C3 Lockout and Tagout unless specified in the work Implemented by Plant
instructions. Engineering
CHAPTER XI LOGKEEPING
C.1 Establishment of Yes HP Logs, Work logs
Operating Logs during Work Package
Implementation.
C.2 Timeliness of Yes HP Logs, Work logs
Recordings during Work Package
Implementation.
C.3 Information to Be Partial Exception: The complete list of suggested information ES&H STD 1.5.1
Recorded to be recorded does not apply. Since there are no SBMS Subject Area for
operating facilities, no safety systems, no safeguards Records.
security, no process chemistry requirements, or
criticalities performed items, 3b and 3i are not
applicable. Shift requirements, if any, will be identified
in specific work-packages.
C.4 Legibility Yes ERD-OPM-1.0
C.5 Corrections Yes ERD-OPM-1.0
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DOE 5480.19 APPLICABILITY BASIS FOR PARTIAL IMPLEMENTATION
ATTACHMENT 1 APPLICABILITY/DEVIATION PROCEDURES
GUIDELINE (Yes/Partial/No)

C.6 Log Review No Exception: There are no central control areas or control NA
rooms or control room operators. Review requirements
for logs are specified in the PMP.

C.7 Care and Keeping of No Exception: There are no central control areas or control NA

Logs rooms or control room operators. Review requirements
for logs are specified in the PMP.

CHAPTER XII OPERATIONS TURNOVER

C.1 Turnover Checklists No NA
Exception: D&D activities are not performed on a

. . multiple shift basis. The Field Superintendent reviews

C-2 Document Review Partial applicable documentation. The POD/Pre-job meetings ERD-OPM-2.1
are used to inform operators and workers of status.

C.3 Control Panel No Decommissioning projects do not have continuously NA

Walkdown monitored control-panels for operating systems or
processes. Panels installed to support D&D will have
monitoring instructions in the work package.

C.4 Discussion and Partial Exception: Discussion and exchange of responsibility is ERD-OPM-2.1

Exchange of done by the pre-job/POD.

Responsibility

C.5 Shift Crew Briefing Partial Exception: Briefings for D&D activities are done at the ERD-OPM-2.1
pre-job and POD meetings.

C.6 Reliefs Occurring Partial Exception: There are no panel walkdowns required for ERD-OPM-2.1

During Shifts D&D activities.

CHAPTER XIII OPERATIONS ASPECTS OF FACILITY CHEMISTRY AND UNIQUE PROCESSES

Guidelines C.1 through No The Decommissioning Project does not operate

C4 processes where the close coordination between N/A
operations and chemistry or process personnel is
essential to protect safety-related components.

CHAPTER XIV REQUIRED READING

C.1 File Index Partial Exception: The Required Reading program only BGRR Training Plan
includes procedures and procedure revisions. Lessons ERD-OPM-5.7.1
Leamned are disseminated to a list maintained by the
Lessons Learned Coordinator. Safety meetings are used
to disseminate pertinent safety information.

C.2 Reading Assignments No Not applicable. NA

C.3 Required Dates for No Not applicable. NA

Completion of Reading

C.4 Documentation No Not applicable. NA

C.5 Review No Not applicable. NA
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DOE 5480.19 APPLICABILITY BASIS FOR PARTIAL IMPLEMENTATION
ATTACHMENT 1 APPLICABILITY/DEVIATION PROCEDURES
GUIDELINE (Yes/Partial/No)

CHAPTER XV TIMELY ORDERS TO OPERATORS
Guidelines C.1 through No ERD-OPM-1.0
C3
CHAPTER XVI OPERATIONS PROCEDURES
C.1 Procedure Yes ERD-OPM-1.0
Development
C.2 Procedure Content Yes ERD-OPM-1.0
C.3 Procedure Changes Yes ERD-OPM-1.0
and Revisions
C.4 Procedure Approval Yes ERD-OPM-1.0
C.5 Procedure Review Yes ERD-OPM-1.0
C.6 Procedure Availability Yes ERD-OPM-1.0
C.7 Procedure Use Yes ERD-OPM-1.0
CHAPTER XVII OPERATOR AND POSTINGS
Guidelines C.1 through No Not applicable. NA
C.6
CHAPTER XVIII EQUIPMENT AND PIPING LABELING
C.1 Components No Not applicable. NA
Requiring Labeling
C.2 Label Information No Not applicable. NA
C.3 Label Placement No Not applicable. NA

No Not applicable. NA

C.4 Replacing Labels
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BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM
DATE: February 8, 1999
TO: Distribution ‘
FROM: A. MacIntyre AM

SUBJECT: Concurrence for Change to BGRR MOU

Reference: = Memo from F. Petschauer to A. MaclIntyre, “Revision to Memorandum of
Understanding (MOU)”, February 1, 1999

This memo has been issued in order to document formal acceptance of the recent change
to the Memorandum of Understanding (MOU) between WMD and BGRR.

NN =
Concurrence: % K) < /5/ 77

R. Pier Date

Concurrence: m] %‘) / 99

MAaBarfefWMD  Date

Concurrence: _L% ﬂ/ % Z/-‘?/7 9

A. MacIntyre/WMD  Date

7z
Concurrence: ﬂwf
F. Petschauer/BGRR Date

Please contact me on x 2638 if you have any questions or comments.

Attachments: 1. Memo from A. Maclntyre to Distribution, “Page Change to BGRR MOU?”,
January 21,1999. '

Copy: M. La Barge
. —  S.Moss
F. Petschauer
R. Pierce
E. Richards
M. Schlender

OE4020.99



Memorandum of Understanding
For Storage of BGRR Wastewater at the Waste Management Facility (Bldg. 855)

Purpose

The purpose of this MOU is to summarize the management responsibilities between BGRR
Project Management and the Waste Management Division (WMD) related to the ongoing and
continued maintenance of the BGRR wastewater. The MOU will provide guidelines designed to

clarify the roles and responsibilities associated with the storage, inspection, transfer and shipment
of the BGRR wastewater.

It is understood that while WMD bears the primary responsibility for the effective and safe —
maintenance of this temporary water storage facility, BGRR is responsible for funding those
activities, personnel and purchase of material needed to facilitate safe and effective storage. In
short, BGRR owns the waste and WMD agrees to manage it.

This MOU shall remain in effect until superceded or cancelled. At a minimum, the MOU shall be
reviewed (and updated if appropriate) every six months.

WMD Responsibilities

The Waste Management Division has the responsibility for maintenance and operation of the
temporary BGRR wastewater storage facility which is defined as the controlied area surrounding
the Frac tanks adjacent to Bidg. 855. The critical components of this storage facility under WMD's
immediate control are as follows: Frac tanks, secondary containment systems, freeze protection
systems (heaters, recirculating pumps), temperature controls, electrical supply panel, and low
temperature alarms. WMD agrees to ensure or provide the following:

Administrative Functions (administered or coordinated through WMD):
Inventory Controls (maintain compliance with previous limits as stated in USQD and other
documents)
Work Controls (use of Technical Work Documents [TWD] and Radiation Work Permits,
as appropriate)
Occurrence Reporting
Notifications (in the event of a spill, leak or other emergency)
Safety Evaluations

Maintenance Functions:
Am \f2zc/@m —Beily-inspections and monitoring of Frac tank levels
LA ﬂﬁ —Beily inspections and monitoring of containment systems and A GNLE PER WEGK  Minimum

~—Baily-check of freeze protection systems —_— A
&on oo/ Weekly Inspections oo e

Sampling Tank Contents as necessary or as directed

Support Functions:
Security and Access Controls
Response to alarms and abnormal conditions
Equipment maintenance, replacement or modification
Radiological Controls (through Facility Support)

Additional Responsibilities:
Regulatory Compliance
Worker Safety
Decontamination (due to equipment defects or failure)
Decontamination of the AGS Tanker
Construction and maintenance of a weather protection enclosure (tent) for Frac tanks.
Reference the attached schedule for more detail on this sub-task.
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MEMORANDUM OF AGREEMENT FOR THE BROOKHAVEN
GRAPHITE RESEARCH REACTOR DECOMMISSIONING PROJECT

A.. Introduction:

The purpose of this Memorandum of Agreement (MOA) is to document agreements between
DOE Chicago Operations Office (CH) and DOE Brookhaven Group (BHG) for the execution of
the decontamination and decommissioning (D&D) of the Brookhaven Graphite Research Reactor
Decommissioning Project (BGRR-DP.

B. Roles and Responsibilities:

1. The DOE Manager of BHG is responsible for the BNL site, which includes within its
geographic boundary BGRR; therefore BHG retains institutional responsibility for the BGRR
facility(ies). The Manager of BHG has the primary responsibility for program execution,
contract administration, environmental management, safety and health, and emergency
response activities at the BNL site. BHG will provide functional support to the BGRR-DP as
needed and when requested by the DOE BGRR-DP Project Office (BGRR-PO). BHG has
the primary responsibility for negotiating and executing the BNL Interagency Agreement
(IAG) compliance agreements with regulatory agencies. BHG recognizes that such
agreements may effect activities at BGRR-DP and that EPG has a significant and substantial
role in the development and progress of the agreements. BHG has the responsibility to
inform BGRR-PO of issues or concerns that impact the BGRR project. EPG will have
approval authority for those portions of the agreement that impact the BGRR-DP.

2. The DOE EPG has line management responsibility for the BGRR facility and D&D project
execution activities, including permitting and regulatory compliance functions for facilities
and operations specific to BGRR-DP. EPG has delegated line management authority to the
DOE BGRR-DP Office (BGRR-PO). BGRR-PO is accountable and responsible to EPG for
the performance of the BGRR-DP major project deliverables, including scope, cost, and
schedule performance, major milestone deliverables, fiscal accountability, ESH oversight,
and contractor performance evaluations. BGRR-PO is responsible to inform BHG of facility
conditions and project progress and shall notify BHG of activities, issues and concerns that
may impact the BNL site or its activities.

C. Project Execution:

The BHG Manager will retain line management responsibility for the BGRR facility until the
BGRR Project Management Plan, the Auditable Safety Analysis and Safety Evaluation Report
and the FY-1999 BGRR-DP Baseline has been approved. At that time, the EPG Manager will
assume line management authority for the BGRR-DP for project execution. The DOE-BHG
Manager shall concur on the PMP and the ASA and will approve the FY-1999 Baseline to assure
agreement with the principles contained in this MOA and to assure institutional consistency. The
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BGRR-PO Project Manager shall be responsible to keep BHG and EPG informed of project
progress and issues. These interactions shall be conducted on a weekly basis as a minimum.
BHG shall keep BGRR-PO informed of any issues and impacts related to BGRR. The principal
coordination Points of Contact will be the BGRR-PO Project Manager and the BHG Senior
Environmental Advisor. The BHG coordination POC shall be responsible for keeping the BHG
Manager and other BHG staff apprised of project progress and issues. BGRR-PO Project
Manager shall be responsible to propose and establish specific protocols or procedures to assure
the following boundary management objectives are implemented. N

Physical Site: The PMP will clearly specify boundaries for the project relative to the physical
site and the remaining CERCLA project activities at BNL. BHG will retain DOE line
management responsibility for all activities at BNL except those defined as the BGRR-DP as
established in the PMP. EPG shall be responsible to assure BGRR-DP activities that may have
impacts beyond BGRR are properly managed according to site protocols and procedures and are
timely communicated to or coordinated with BHG to minimize adverse external or institutional
impacts resulting from BGRR-DP activities and operations. BGRR-PO shall promptly notify
BHG of any external impacts or regulatory compliance issues. BHG shall be the sole line
management authority over all BNL emergency conditions, including BGRR-DP.

Contractor Interaction: The BHG and BGRR-PO POC'’s shall take precautions to avoid
providing any conflicting guidance or directions to BSA. BGRR-PO Project Manager will have
lead responsibility for all communications with BSA for activities at BGRR and associated with
the BGRR-PO. The BGRR-PO Project Manager will serve as the Contracting Officer’s
Technical Representative (COTR) for BGRR-DP, and as such shall have limited authority to
communicate with and direct the Brookhaven Science Associate’s Associate Directorate for
Environmental Management to accomplish BGRR-DP project work scope activities as
subsequently defined in the BSA Contract modification(s). The BGRR-PO Project Manager is
responsible to inform the Contracting Officer of all BGRR-DP communications and/or direction.
All communications with BSA requiring Contractor Officer approvals will be executed through
BHG.

Budget: EPG will annually specify the budget authority for the BNL Site’s EM program
including the BGRR-DP. BHG shall propose an integrated EM Program budget to EPG that
demonstrates compliance with IAG commitments and milestones. BGRR-PO shall have
responsibility to manage the BGRR-DP budget and coordinate with BHG and EPG to resolve
any issues and/or impacts that BGRR-DP activities may have on the remainder of the site EM
budget. EPG will approve all EM programs Current Year Work Plans (CYWP) for the site.

Regulator Interaction and Coordination: The BHG Senior Environmental Advisor and the
BGRR-PO Project Manager shall take precautions to avoid conflicting messages or commitments
provided to regulators. BGRR-PO shall have lead responsibility for communicating with
regulators regarding BGRR-DP. BGRR-PO shall ensure communications with regulators are
coordinated with BHG to assure institutional consistency. Coordination activities may vary with
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the significance of the communications; however, BGRR-PO shall be responsible to assure BHG
is fully aware of underlying issues related to any communications before these are made. All
formal regulatory correspondence and commitments related to the BGRR-DP shall be done under
the signature of the BHG manager. Each office shall promptly provide copies of all
correspondence to and from any regulatory agency that may impact the BGRR-DP to the other

party.

Prior to initiating contacts with regulatory agencies to discuss, among other things, technical ,
positions or interpretations of regulations, adequacy of permit applications or support documents,
etc., the parties shall coordinate regarding the issues to assure consistent positions are being
taken. The parties shall promptly notify each other of any oral contacts with regulatory agencies
concerning or affecting regulatory interpretations or enforcement actions at BNL or BGRR-DP.
BHG may stop any communications with regulators if it finds institutional conflicts provided
that related issues or problems are promptly communicated to BGRR-PO and/or EPG for
resolution.

BGRR-PO shall provide any site-wide regulatory requested information to BHG for transmittal,
or inclusion in a BNL site-wide response. For regulatory requests to visits and/or inspections at
BGRR-DP and/or BNL, the Parties shall coordinate each other’s participation in such visits.

In the event a regulatory agency should contact BGRR-PO directly concerning requests or issues
that refer to areas outside the BGRR-DP boundary or the offsite environment, the matter shall be
referred to BHG. Similarly, in the event a regulatory agency should contact BHG directly
concerning requests or issues that refer to areas inside the BGRR-DP boundary; the matter shall
be referred to BGRR-PO Project Manager.

Stakeholders: BHG and BGRR-PO shall take precautions to avoid conflicting messages or
commitments provided to stakeholders or the community at large. BGRR-PO shall have lead
responsibility for communicating with stakeholders regarding BGRR-PO. BGRR-PO shall
coordinate all stakeholder communications with BHG to assure institutional consistency.
BGRR-PO shall coordinate with BHG any stakeholder interactions that may impact CERCLA
and/or site-wide operations with BHG prior to the interaction taking place. Likewise, BHG will
coordinate any related interactions that may impact the BGRR-DP with BGRR-PO before these
are made.

If BHG, BGRR-PO, or their contractors intend to respond in writing to any question posed by a
member of the public, a public official, or the Press, or intend to issue a press release, the
originating office has the responsibility to provide a copy of the document to the non originating
office for information and coordination. Both BHG and BGRR-PO will keep each other
informed of upcoming public meetings or other stakeholder briefings, including interactions with
public officials and their staffs. BHG may stop any communications with stakeholders or the
public if it finds institutional conflicts provided that related issues or problems are promptly
communicated to BGRR-PO and/or EPG for resolution.
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Environment Safety and Health Oversight: EPG line management has responsibility to ensure
that BGRR-DP activities are conducted in accordance with all statutory and BNL site ES&H
policies. This oversight authority has been delegated to the BGRR-PO Project Manager. BGRR-
PO staff and/or matrix support will carry out the oversight activities. BHG shall be responsible
for ensuring that BSA establish, implement and maintain site wide management systems to
ensure all work conducted at the site are completed safely and with due regard for the protection
of the environment. BGRR-PO will obtain matrix support from BHG and/or DOE-CH. All
requests for BHG matrix support shall be made to the BHG coordination contact. When BGRR-
DP resource support cannot be provided by BHG, BGRR-PO will be responsible to seek
guidance or further support from EPG for resolution. Both Parties shall keep the other informed
of ESH planing actions associated with proposed changes to current operations and proposed
future missions in which the other party may have an interest.

BGRR-PO Supporting Resources: BHG retains authority to direct non-BGRR-DP related
resources at BHG and BNL and will provide supporting resources to the BGRR-PO when
requested. All requests for BHG resources shall be made to the BHG Point of Contact. When
BGRR-DP resource support cannot be provided by BHG, BGRR-PO will be responsible to seek
guidance or further support from EPG for resolution. Except as noted elsewhere agreed to in
writing, support services provided to BGRR-PO do not alter BGRR-PO or BHG’s respective line
management responsibilities associated with BGRR.

Stop Work Authorities: BHG retains stop work authority for all activities at BNL. BGRR-PO is
delegated concurrent stop work authority from BHG for BGRR-DP only.

Dispute Resolution: BHG and BGRR-PO shall strive to resolve conflicts at a site level with
minimal impacts on program or project objectives. Any dispute, which cannot be resolved
locally, shall be promptly elevated to EPG for resolution.

Approved by:

%A’—— P—23~-7%

Adiibal L. Taboas, Manager Date
DOE-CH Environmental Programs Group, (EPG)

f/cw/?%«_ ’7/ 25 /%

George J. Malosh a.nager Date
Brookhaven Group (BHG)
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Brookhaven Graphite Research Reactor Decommissioning Project
Project Charter

1.0 Project Description. The BGRR facility consists of the reactor core, reactor building,
reactor fuel canal, canal water treatment system, reactor cooling air exhaust system, and other
ancillary support structures and systems. The objective of this project is to complete the
facility decontamination and decommissioning by September 30, 2003. Decommissioning
will entail the removal of radioactive and hazardous material source terms from the graphite
reactor, support systems, and structures and the demolition and disposal of these facilities
and structures in a manner that is compliant with all federal and state environmental laws and

regulations including:

e The Superfund Federal Facilities Agreement (FFA) for Brookhaven National Laboratory,
between DOE, the Environmental Protection Agency (EPA), and the New York State
Department of Environmental Conservation (NYSDEC).

e The joint EPA/DOE Policy on Decommissioning Department of Energy facilities under
the Comprehensive Environmental Resource Conversation Liabilities Act (CERCLA),
U.S. Department of Energy, Washington, D.C., dated May 22,1995, and

« The Atomic Energy Act, CERCLA, the National Environmental Policy Act (NEPA), the
Resource Conservation and Recovery Act (RCRA), and other federal, state, and local
rules and regulations.

2.0 Benefits: This project removes and permanently 1solates source terms associated with the
Brookhaven Graphite Research Reactor that potentially threaten the underlying soil column
and aquifer and achieve approved cleanup standards. This project demonstrates DOE’s
commitment to visible and significant progress at the Brookhaven National Laboratory
(BNL) site in addressing environmental concerns expeditiously and with cognizance of
stakeholder values

3.0 Project Removal Action Objectives The removal action decisions for the BGRR-DP will be
reached through an interactive process involving regulators, the public, and other interested
stakeholders. Until the removal action decision has been determined, the Project
Management Plan is based on a reference objective of partial removal and a No-Further
Action Record of Decision. The assumed future land-use assumption is “industrial” future
use after 50-years of DOE site control for all soil remediation and facility demolition and
decontamination. These assumptions are interpreted as full removal or decontamination of
all structures and systems (real property) up to the reactor pile foundation and remediation of
contaminated soil media to a depth of 3-feet below any structures. The planning assumption
is the reference case for defining project’s scope, cost, and schedule.



4.0 Scope Objectives: The scope of the BGRR Project is to achieve the removal action
objectives by performing the following activities: a) characterize and remove or permanently
isolate radioactive and hazardous material source terms; b) package, ship, and dispose of
source terms removed from the site, ¢) decontaminate or demolish structures and systems
associated with the BGRR; d) remediate soil contamination directly beneath the structures; €)
design and construct a 50-year design life containment structure over the reactor graphite
block and biological shield, f) release the site for industrial future use for the next 50 years.
The BGRRDP work scope will be performed in a2 manner that is compliant with all
applicable DOE, U.S. Environmental Protection Agency and State of New York laws,
regulations and orders, and in a manner designed to protect our workers, the public, as well
as preventing releases to the environment (air, soil or groundwater).

5.0 Schedule Objectives: The overall schedule objective is to achieve the end-state in a safe and
cost-effective manner by September 30,2003. Project planning, staffing and mobilization
will be completed by September 30, 1999. '

6.0 Cost Objectives: The overall cost objective is to achieve the scope and schedule objectives
at a total project cost of $20-million or less, exclusive of cost for DOE management and

oversight.

7.0 Strategy: Decommissioning of the BGRR is subject to the provisions of Section X of the
Federal Facilities Agreement (FFA) as Area of Concern (AOC) 9. Section XIA of the FFA
allows the AOC’s to be addressed and removed as removal actions. Current AOC’s
identified in the FFA include 9a (the Canal), 9b (Underground DuctWork), 9c¢ (Spill Sites),
and 9d (Pile Fan Sump). All removal actions will be documented in a Final Record of
Decision. Maintenance-type activities will be conducted outside the FFA and CERCLA
process. The majority of the removal actions will be performed as non-time critical actions.
Key (primary) documents for these removal actions will include “action memorandum” and
“completion reports.” Some activities may be completed as time-critical removals. For such
activities, the primary documents will be an Engineering Evaluation/Cost Analysis (EE/CA).
Where sampling and analysis are required, DOE will involve such activities with the
Environmental Protection Agency and the New York State Department of Environmental
Conservation to obtain their input prior to proceeding. A stakeholder involvement plan will
be developed for the overall project and will encompass public and stakeholder participation

and input on key removal action decisions.

8.0 Fiscal Guidance: Funds for this project will be allocated from the DOE’s Non-Defense
appropriation for Environmental Management to the DOE Chicago Operations Office (DOE-
CH). The BGRR Decommissioning Project cost and schedule baseline, once approved by
DOE-CH, will be incorporated into the overall BNL Environmental Restoration Project
Baseline. Fiscal year work planning will be coordinated by DOE-CH and the DOE
Brookhaven Group (DOE-BHG) via the current year work plan process. DOE delineated
specific provisions regarding the management of project funds are in a Memorandum of
Agreement between DOE-CH and DOE-BHG signed on June 10, 1999.



9.0 Broad Schedule: The BGRR Project began in FY 1999 and is planned for completion by
September 30, 2004. Development of project planning, end-point determination, regulatory
strategy, safety-basis authorization, and execution of initial deactivation actions will be
completed by September 30, 1999. Large-scale decontamination and demolition are
scheduled for FY 2000-02. Final demolition, soil remediation (as required) and site release
will be accomplished by September30, 2004.

10.0

11.0

Major Participant Responsibilities. The DOE Environmental Management (EM)
organizational structure consists of two levels of management: 1) DOE Headquarters
(DOE-HQ) program and 2) the DOE Chicago (CH) Environmental Projects Group (EPG).
The DOE-HQ program defines program management and responsibilities assigned to CH.
Direction for the BGRR-DP are the responsibility of the DOE-CH Environmental Programs
Group. EPG is responsible and accountable to EM for planning, coordinating, integrating,
and executing the Chicago Operations Office EM program, which includes the EM
activities at Brookhaven National Laboratory. DOE’s Brookhaven Group (BHG), under
the direction of EPG, provides project management line management oversight for the
contractor’s EM activities at the site. Because of the high visibility, the BGRR-DP is
managed directly by EPG. DOE’s BGRR-DP Project Manager is accountable directly to
EPG’s Group Manager for the planning and execution of the project. As such the BGRR-
DP has line authority for safety. DOE-BHG provides technical, budget, contract
administration, and safety and health support to the BGRR-DP as delineated in a separate
MOA between EPG and BHG. The BSA Associate Laboratory Director for EM has
overall responsibility for all environmental restoration projects at the BNL site, iricluding
the BGRR-DP. BSA'’s remediation contractor, Bechtel National, Inc (BNI), performs these

projects.

Identification of the DOE BGRR-DP Project Manager (PM). The DOE Project
Manager is Mr. James D. Goodenough.

11.1 Authority and Accountability. The DOE BGRR-DP PM has line authority directly
to Anibal L. Taboas, Group Manager, Environmental Programs Group, and is
accountable for the performance of the BGRR-DP major project deliverables,
including scope, cost and schedule performance, major milestone deliverables, fiscal
accountability, safety and health oversight, contractor performance evaluations, and
invoice concurrence.

11.2 Roles and Responsibilities. The role of the DOE BGRR-DP Project Manager is to be
the primary DOE point of contact for all project activities and to represent the DOE
for all DOE-HQ, DOE-CH, DOE-BHG, regulator, stakeholder and public group

- interactions. The DOE BGRR-DP PM is responsible for line management of all

issues regarding the BGRR-DP Project, including, but not limited to:

1. Review and approval of scope, schedule, cost and funding for project activities
and any changes that exceed established threshold limits.

2. Monitor and report BGRR-DP cost, schedule and overall project performance.

3. Implementation of program guidance.

4. Review and recommend proposed changes to the scope, cost and schedule
through.an approved change control procedure.

F-10



12.0

13.0

14.0

15.0

16.0

17.0

Oversight of contractor, subcontractor and visitor safety and health.

6. Interface with other DOE-BHG organizations, DOE-HQ, the U.S. Environmental
Protection Agency, the New York State Department of Environmental
Conservation, and interested shareholders of the BGRR-DP Project.

wh

BGRR-DP Project Office Matrix Support. The DOE Project Office will be staffed with
a project manager and a decommissioning engineer. Other DOE technical, programmatic,
contracting, safety and health and administrative support will be provided by the BHG on a
matrix basis as requested by the BGRR-DP project manager in accordance with the
Memorandum of Agreement between DOE-CH and DOE-BHG.

Conformance with DOE-Brookhaven Group Policies and Procedures. The DOE-
BGRR-PM will be responsible and accountable to comply with all applicable DOE-BHG
policies and procedures that have been established for conducting program, project, safety
and health and administrative oversight for the Environmental Restoration and Waste

Management programs at the Brookhaven National Laboratory.

Project Management Contractor Roles and Responsibilities. Bechtel National, Inc.
(BNI) will serve as the designated project management contractor for the BGRR-DP. As
the project management contractor, BNI has overall responsibility for project planning and
implementation. BSA, in its role as the management and operations contractor for the site,
is the decision-making authority and is accountable to DOE for the execution of the
BGRR-DP. BNI is accountable to BSA for cost, schedule, and scope of the BGRR-DP
Project. BNI will review all Project Management Plan activities to ensure that quality work
is completed in an efficient, safe, environmentally sound, and cost-effective manner. BNI
will coordinate all activities required to meet the BGRR Project objectives, including
selection, award, administration and technical control of any subcontractors. BNI will
establish sound project management, engineering, administration, contracts administration,
worker health and safety, field engineering, field supervision, and work control procedures.

Performance Evaluation. The DOE BGRR-DP PM will have authority and responsibility
to administer the contractor performance evaluation for the BGRR-DP through the DOE
Contracting Officer with the BSA Contract Administrator and the Assistant Laboratory

Director for Environmental Management.

Contracting Officer Authority. Bechtel National, Inc. will perform the project under the
existing BSA contract. The Contracting Officer (CO) for the BSA contract is Mr. Robert
Gordon. The DOE BGRR-DP Project Manager will have limited Contracting Officer

. Tectinical Representative (COTR) authority to provide technical direction for BGRR-DP

activities.

Financial Accountability and Project Controls. The DOE BGRR-DP staff will provide
financial accountability and project control at the DOE level for the BGRR-DP.
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18.0 Project Reporting. The DOE BGRR-DP PM will be responsible to comply with all
reporting requirements outlined in the DOE-CH EPG Project Reporting Guidance for the

Environmental Management document dated June 24, 1998.

19.0 Hazard Classification and Safety Authorization Basis Approval Authority. The EPG
Group Manager is the approval authority for the BGRR-DP Project Hazard Classification
and Auditable Safety Analysis Document (BGRR-002). To ensure consistency with
institutional policies and programs and to ensure fulfillment of line management
responsibilities for the site, the BHG Group Manager concurs with the approval of all
safety documentation associated with BGRR-DP. A Safety Evaluation Report, approved
by EPG, serves as the necessary approval to the DOE BGRR-DP PM to formally execute
the project scope within the commitments and controls established by the Safety Evaluation
Report. Additionally, a hazards and safety analyses are performed on each individual
subproject elements. Any deviations from the safety authorization basis document will be
evaluated through an Unreviewed Safety Issue Determination (USID) process, as noted in

BGRR Standard Operating Procedure 0902.
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