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Consideration and Obligations:

(a) Authorized Cost Ceiling $588,919.00

(b) The amount presently obligated with respect

to this DOE Agreement is $43,000.00. When and if

the amount(s) paid and payable to the DOE

Laboratory hereunder shall equal the ohligated

amount, the DOE Laboratory shall not be obligated

to continue performance of the work unless and

until. the NRC Contracting Officer shall increase

the amount obligated with respect to this DOE

Agreement. Any work undertaken by the DOE

Laboratory in excess of the obligated amount

specified above is done so at the DOE

Laboratory's sole risk.

The following documents are hereby made part of

this Agreement:

Attachment No. 1: Statement of Work

Attachment No. 2: DOE Standard Terms and

Conditions

NRC CONTRACTING OFFICERS REPRESENTATIVE (COR):

John Tomon and Stephanie Bush-Goddard

PNNL PROJECT MANAGER: Jeremy Rishel

Master IAA: N/A

00001 Authorized Cost Ceiling .588,92.9.00

Line Item Ceiling$588,919.00

Incrementally Funded Amount: $43,000.00

This agreement is entered into pursuant to the

authority of the Energy Reorganization Act of

1974, as amended (42 U.S.C 5801 et seq.). This

work will be performed in accordance with the

NRC/DOE Memorandum of Understanding dated

November 24, 1998. To the best of our knowledge,

the work requested will not place the DOE and its

contractor in direct competition with the

domestic private sector.

] Fee Recoverable Work

x ) Non-fee Recoverable Work

The total amount of award: $588,919.00. The

obligation for this award is shown in box 24.

_______ I L..........L ____________ J



STATEMENT OF WORK

NRC Agreement Number NRC Agreement NRC Task Order Number NRC Task Order Modification
Modification Number (If Applicable) Number (If Applicable)

NRC-HQ-60-15-D-0002 TBD TBD N/A

Project Title

Support for the ATD model in the Radiological Assessment System for Consequence Analysis
(RASCAL) Computer Code

Job Code Number B&R Number DOE Laboratory

Pacific Northwest National
11-6-213-1044 2015-11-6-213-1044 Labora t Nnl

Laboratory (PNNL)

NRC Requisitioning Office

Office of Nuclear Regulatory Research (RES)

NRC Form 187, Contract Security and Classification
Requirements ED Involves Proprietary Information
El Applicable ED Involves Sensitive Unclassified
[ Not Applicable

[ Non Fee-Recoverable D--Fee-Recoverable (If checked, complete all applicable
sections below)

Docket Number (If Fee-Recoverable/Applicable) Inspection Report Number (If Fee RecoverablelApplicable)

N/A N/A

Technical Assignment Control Number (If Fee- Technical Assignment Control Number Description (If Fee-
Recoverable/Applicable) Recoverable/Applicable)

N/A N/A

1.0 BACKGROUND

In the event of a nuclear power plant accident, the NRC (1) will monitor the actions taken by the
licensee to ensure that appropriate protective actions are recommended to offsite officials, and
(2) will provide assistance requested by the licensee and offsite officials.

To perform its responsibilities, the NRC, in addition to other actions, has formed an Emergency
Response Organization (ERO). The ERO members generally have a specific expertise (e.g.,
severe accident analysis) that could be called on during a severe nuclear power plant accident.
ERO members use analytical tools in assessing plant conditions and potential consequences of
radiological accidents. NRC, specifically the Office of Nuclear Security and Incident Response
(NSIR), has developed a hardware/software computer environment to house and operate these
analysis tools (models) in the NRC Operations Center. One suite of computer codes is titled the
Radiological Assessment System for Consequence Analysis (RASCAL).

RASCAL is the primary technical assessment tool used by NSIR and the Protective Measures
Team to calculate the radiological accident consequences for nuclear power plants, fuel cycle
facilities and radioactive materials releases. In addition to evaluating plume dispersal, RASCAL



predicts the off-site source term (timing and amount of the release of radioactive material, the
heat content of the plume, the height of the release).

2.0 OBJECTIVE

The objective of this work is to improve the RASCAL computer code to include up-to-date
models and provide technical support for the dispersion models, deposition models and dose
calculation models (ATD), meteorological data processor (MetProc), and the automatic
meteorological download program (MetFetch) in the code, so as to improve the decision about
off-site emergency actions. Refinements and improvements to the analytical tools and pre-
calculated analyses will provide updates based on current research findings, better flexibility in
the use of the models, a more thorough understanding of the model sensitivities. The
information must be incorporated into the code in a manner that preserves the integrity of
information used in decision making, while preserving the ability of the user to define the
scenario and the speed of the calculation. Documentation will accompany code development to
describe the technical bases and to verify and validate the code where possible.

3.0 SCOPE OF WORK (SOW)

PNNL must provide all resources necessary to accomplish the tasks and deliverables described
in this statement of work (SOW).

PNNL shall commit the appropriate number of qualified staff to the project. NRC reserves the
right to approve the Project Manager and the individual personnel assigned to this task. The
project manager shall be experienced with FORTRAN, Microsoft Windows operating systems,
database and graphic software (e.g. Microsoft Access, Excel and Visual Basic) and in particular,
code development and the interface with the RASCAL graphical user interface (GUI).
Additionally, the personnel assigned to this project shall have experience in computer website
design and development, maintenance, and technical support.

4.0 SPECIFIC TASKS

PNNL must perform the following tasks:

Task I Maintenance, development and technical support for RASCAL ATD models

Pacific Northwest National Laboratory (PNNL) shall provide technical support for the in the ATD
models (TADPLUME and TADPUFF) in the RASCAL code. PNNL shall assist the NRC staff
and RASCAL users with technical questions and concerns, which may arise on the models and
methods, used in the RASCAL ATD modules. PNNL shall also continue to review the scientific
literature regarding ATD and provide recommended changes to the RASCAL ATD module for
the NRC staff to review. As directed by the NRC COR, PNNL shall implement any of the
agreed upon changes to the models and methods in the ATD module of the RASCAL code.
Additionally, PNNL shall continue to develop and maintain the documentation on the ATD
models and methods in the RASCAL code and submit this documentation to the NRC staff for
review. These FORTRAN changes to the ATD module should be transparent to the user and
easy to modify in the future (e.g., soft-wire vs hard-wire), but not under direct user control. All
modifications made to the RASCAL FORTRAN source term module source code shall have
validation and verification (V&V) testing performed and shall be done in accordance with the
RASCAL Software Quality Assurance Plan (SQAP).
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Task 2 Maintenance, development and technical support for RASCAL MetFetch
program

PNNL shall provide technical support for the MetFetch module in RASCAL computer program.
PNNL shall assist the NRC staff in identifying and enhancing the features in the MetFetch
program in RASCAL, to more effectively integrate the automated meteorological
observations/forecasts into the RASCAL GUI. Additionally, PNNL shall continue to develop and
maintain the documentation on the MetFetch features in the RASCAL computer code and
submit this documentation to the NRC staff for review. All MetFetch features incorporated into
the RASCAL code shall interface seamlessly with data entered from the Emergency Response
Data System (EROS) for the affected nuclear power plant site. Automating EROS
meteorological data retrieval is an optional consideration, possibly for future completion. All
modifications made to the RASCAL FORTRAN source term module source code shall have
V&V testing performed and shall be done in accordance with the RASCAL SQAP.

Task 3 Develop toolsloptions in the RASCAL computer code for importing
meteorological data for non-domestic nuclear power plants

PNNL shall develop and evaluate methods and provide recommendations on methods to
integrate meteorological data for nuclear power plants located outside the US. PNNL shall
provide recommendations to the NRC staff for review on options/tools for RASCAL users to
import meteorological data for reactor plants located outside the US within future versions of the
RASCAL code. As directed by the NRC COR, PNNL shall implement any of the agreed upon
changes to support the import of meteorological data for reactor plants located outside the US
to the RASCAL code. All modifications made to the RASCAL FORTRAN source code shall
have V&V testing performed and shall be done in accordance with the RASCAL SQAP.

Task 4 Provide development, maintenance and technical support for international
activities related to RASCALIRAMP

As directed by the COR and on as needed basis, PNNL shall provide technical support, code
development and maintenance for international activities related to RASCAL and RAMP.

5.0 DELIVERABLES ANDIOR MILESTONES SCHEDULE

Task DeliverablelMilestone Description (include NRC Due Date (if any)
acceptance criteria if applicable)

ATD odel(TADLUMEMLSR due by the
MLSR documentation of the RASCAL ATD model (TADPLUME 2h duthe following

1 and TADPUFF) technical support and consultation work month.
completed each month.

MLSR documentation of the RASCAL MetFetch module MLSR due by the
2 technical support and consultation work completed each 20th of the following

month. month.

Provide a report of recommendations to the NRC staff for review
on options/tools on methods for RASCAL users to import June 30, 2016
meteorological data for reactor plants located outside the US
within future versions of the RASCAL code.
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Implement and complete V&V testing on NRC directed code
3 modifications to the RASCAL code for the import of December 31, 2017

meteorological data for reactor plants located outside the US in
accordance with the RASCAL SOAP.

MLSR documentation of the technical support, code MLSR due by the
4 development and maintenance for international activities related 20th of the following

to RASCAL and RAMP work completed each month. month.

6.0 TECHNICAL AND OTHER SPECIAL QUALIFICATIONS REQUIRED

Specialized experience must include expertise in such areas of radiological emergency
response computer code development, the RASCAL computer code, ATD computer models,
and computer website design, development, and technical support. Specifically, the contractor
shall provide personnel with the following qualifications:

Detailed knowledge and expert familiarity with the analytical methods used by the
RASCAL model (as described in NUREG-1940, NUREG-1465, NUREG/BR-0150,
Revision 4, NUREG-1228, NUREG-1887, and other technical support documents)
to the extent sufficient to advise NRC both technically and operationally on possible
modifications to the RASCAL STDose module.

Experience in programming of computers using the following languages:
FORTRAN, C/C++, and Visual Basic. Experience with Microsoft Windows
operating systems, database and graphic software (e.g. Microsoft Access, Excel
and Visual Basic), is also necessary for the integration of the RASCAL STDose
module to the RASCAL graphical user interface (GUI). Additionally, experience
integrating mixed-language computer codes and developing programs and GUIs for
the Windows operating system, especially scientific applications, is highly desirable.

Experience with atmospheric dispersion models, deposition models and dose
calculation models (such as MESOI, MESORAD, PAVAN, RATCHET, TADPUFF,
and TADPLUME). Experience with the RASCAL MetProc or other meteorological
processors that gather the data needed for use by the atmospheric transport and
diffusion models (e.g. surface roughness, topography, wind fields, and calculation
of wind speed variation with height). Experience with the automatic meteorological
download program (MetFetch) and its capability of importing meteorological
observations/forecasts into the RASCAL GUI.

Experience in performing software Verification & Validation (V&V) testing and SQA
checks. This shall, at a minimum, include knowledge of the accepted SQA
procedures, as set forth in NUREG/BR-0167, "Software Quality Assurance
Program and Guidelines."

7.0 MEETINGS AND TRAVEL

It is anticipated that PNNL shall come to the NRC Headquarters in Washington, DC annually to
meet and consult with the COR, TM and other contractors working on the RASCAL computer
code. It is estimated that this will be for a one-person (Program Manager) trip of four days
duration for each year of the contract.
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Additionally, at the direction of the NRC COR PNNL may be required to attend technical
conferences to provide presentations related to the ATD models in the RASCAL code (e.g.
Annual George Mason University Atmospheric Transport and Dispersion Modelling
Conference). These trips will be decided by the NRC COR and will be one-person trips for a
maximum duration of three days.

All travel requires written Government approval from the CO, unless otherwise delegated to the
COR Foreign travel for the DOE laboratory personnel requires a 60-day lead time for NRC
approval. For prior approval of foreign travel, the DOE laboratory shall submit an NRC Form
445, "Request for Approval of Official Foreign Travel." NRC Form 445 is available in the MD
11.7 Documents library and on the NRC Web site at: http://www.nrc.gov/readinq-
rm/doc-collections/forms/. Foreign travel is approved by the NRC Executive Director for
Operations (EDO).

8.0 REPORTING REQUIREMENTS

The DOE Laboratory is responsible for structuring the deliverable to follow agency standards.
The current agency standard is Microsoft Office Suite 2010. The current agency Portable
Document Format (PDF) standard is Adobe Acrobat 9 Professional. Deliverables must be
submitted free of spelling and grammatical errors and conform to requirements stated in this
section.

MONTHLY LETTER STATUS REPORTS (MSLRs)

In accordance with Management Directive 11.7, "NRC Procedures for Placement and
Monitoring of Work with the U.S. Department of Energy," the DOE Laboratory must
electronically submit a MLSR by the 20th day of each month to the COR with copies to the
Contracting Officer (CO) and the Office Administration/Division of Contracts to
ContractsPOT.Resource@nrc.gov. If a project is a task ordering agreement, a separate MLSR
must be submitted for each task order with a summary project MLSR, even if no work has been
performed during a reporting period. Once NRC has determined that all work on a task order is
completed and that final costs are acceptable, a task order may be omitted from the MLSR.

The MLSR must include the following: agreement number; task order number, if applicable; job
code number; title of the project; project period of performance; task order period of
performance, if applicable; COR's name, telephone number, and e-mail address; full name and
address of the performing organization; principal investigator's name, telephone number, and
e-mail address; and reporting period. At a minimum, the MLSR must include the information
discussed in Attachment 1. The preferred format for a MLSR can also be found in Attachment
1.
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9.0 CONTRACTING OFFICER'S REPRESENTATIVE (COR)

The COR monitors all technical aspects of the agreement/task order and assists in its
administration. The COR is authorized to perform the following functions: assure that the DOE
Laboratory performs the technical requirements of the agreement/task order; perform
inspections necessary in connection with agreement/task order performance; maintain written
and oral communications with the DOE Laboratory concerning technical aspects of the
agreement/task order; issue written interpretations of technical requirements, including
Government drawings, designs, specifications; monitor the DOE Laboratory's performance and
notify the DOE Laboratory of any deficiencies; coordinate availability of NRC-furnished material
and/or GFP; and provide site entry of DOE Laboratory personnel.

Contractinq Officer's Representative (COR)

Name: John J. Tomon
Agency: U.S. Nuclear Regulatory Commission
Office: Office Nuclear Regulatory Research (RES)
Mail Stop: C3A24M

Washington, DC 20555-0001
E-Mail: John.Tomon@nrc.gov
Phone: (301) 251-7904

Alternate Contractinq Officer's Representative

Name: Stephanie Bush-Goddard
Agency: U.S. Nuclear Regulatory Commission
Office: Office Nuclear Regulatory Research (RES)
Mail Stop: C3A24M

Washington, DC 20555-0001
E-Mail: Stephanie. Bush-Goddard@nrc.gov
Phone: (301) 251-7528

10.0 MATERIALS REQUIRED (TYPE N/A IF NOT APPLICABLE)

N/A

11.0 NRC-FURNISHED PROPERTY/MATERIALS (TYPE N/A IF NOT APPLICABLE)

N/A

12.0 RESEARCH QUALITY

The quality of NRC research programs are assessed each year by the Advisory Committee on
Reactor Safeguards. Within the context of their reviews of RES programs, the definition of
quality research is based upon several major characteristics:

Results meet the objectives (75% of overall score)

Justification of major assumptions (12%)
Soundness of technical approach and results (52%)
Uncertainties and sensitivities addressed (11%)
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Documentation of research results and methods is adequate (25% of overall score)

Clarity of presentation (16%)
Identification of major assumptions (9%)

It is the responsibility of the DOE Laboratory to ensure that these quality criteria are adequately
addressed throughout the course of the research that is performed. The NRC COR will review
all research products with these criteria in mind.

13.0 STANDARDS FOR CONTRACTORS WHO PREPARE NUREG-SERIES
MANUSCRIPTS (TYPE N/A IF NOT APPLICABLE)

The NRC began to capture most of its official records electronically on January 1, 2000. The
NRC will capture each final NUREG-series publication in its native application. Therefore,
please submit your final manuscript that has been approved by your NRC COR in both
electronic and camera-ready copy.

The final manuscript shall be of archival quality and comply with the requirements of NRC
Management Directive 3.7 "NUREG-Series Publications." The document shall be technically
edited consistent with NUREG-1 379, Rev. 2 (May 2009) "NRC Editorial Style Guide." The goals
of the "NRC Editorial Style Guide" are readability and consistency for all agency documents.

All format guidance, as specified in NUREG-0650, "Preparing NUREG-Series Publications,"
Rev. 2 (January 1999), will remain the same with one exception. You will no longer be required
to include the NUREG-series designator on the bottom of each page of the manuscript. The
NRC will assign this designator when we send the camera-ready copy to the printer and will
place the designator on the cover, title page, and spine. The designator for each report will no
longer be assigned when the decision to prepare a publication is made. The NRC's Publishing
Services Branch will inform the NRC COR for the publication of the assigned designator when
the final manuscript is sent to the printer.

For the electronic manuscript, the Contractor shall prepare the text in Microsoft Word, and use
any of the following file types for charts, spreadsheets, and the like.

File Types to be Used for NUREG-Series Publications

File Type File Extension

Microsoft®Word® .doc

Microsoft® PowerPoint® .ppt

Microsoft®Excel xIs

Microsoft®Access .mdb

Portable Document Format .pdf

This list is subject to change if new software packages come into common use at NRC or by our
licensees or other stakeholders that participate in the electronic submission process. If a
portion of your manuscript is from another source and you cannot obtain an acceptable
electronic file type for this portion (e.g., an appendix from an old publication), the NRC can, if

7



necessary, create a tagged image file format (file extension.tif) for that portion of your report.
Note that you should continue to submit original photographs, which will be scanned, since
digitized photographs do not print well.

If you choose to publish a compact disk (CD) of your publication, place on the CD copies of the
manuscript in both (1) a portable document format (PDF); (2) a Microsoft Word file format, and
(3) an Adobe Acrobat Reader, or, alternatively, print instructions for obtaining a free copy of
Adobe Acrobat Reader on the back cover insert of the jewel box.

14.0 OTHER CONSIDERATIONS (TYPE NIA IF NOT APPLICABLE)

References

NUREG-1465, "Accident Source Terms for Light-Water Nuclear Power Plants"
NUREG-1887, "RASCAL 3.0.5: Description of Models and Methods"
NUREG-1 940, "RASCAL 4: Description of Models and Methods"
NUREG/BR-0150, Volume 1, Revision 4, ""
NUREG/BR-0167, "Software Quality Assurance Program and Guidelines"

Access to Non-NRC Facilities/Equipment (Type N/A if not applicable)

N/A

Applicable Publications

The contractor shall abide by all applicable regulations, publications, manuals, and local policies
and procedures.

NUREG-0650, Rev, 2, "Preparing NUREG-Series Publications"
NUREG-1379, Rev. 1, "NRC Editorial Style Guide"

Controls over document handlinq and non-disclosure of materials (Type N/A if not applicable)

N/A
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