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Abstract

The Guide to Preparing SAND Reports contains guidelines for producing
SAND Reports and other information releases. Its guidelines reflect DOE
regulations and Sandia policy. The Guide includes in Section 1, policies for
protecting and reproducing official information at Sandia, SAND number
information, and Review & Approva procedures; in Section 2, basic writing
instructions, which are illustrated in an annotated sample report; in Section 3,
an explanation of the format, layout, and graphics of SAND Reports and a
table that details the markings and legends needed for report covers and title
pages; in Section 4, the procedures for reproducing and distributing SAND
Reports; and in Section 5, information on presentations and conference
papers, journal articles, book chapters, and brochures. The appendixes
contain sections on Sandia's preferred style, usage, and grammar; equations,
report references; and trademarks and copyrights.
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Preface

This guide contains basic information needed to prepare a SAND Report. Although it

is addressed primarily to authors who write and format their own reports, and who often
computer-generate their own artwork, it will help all persons who process SAND Reports.

The guide is divided into five sections, each dealing with alogical division of the

reporting process:

Section 1 coversthe policies for protecting and reproducing officia information; it also
explains SAND numbers and the Review & Approval process.

Section 2 gives basic guidance on writing a report, as well as information on the peer
review process. Most of the actual writing instruction is given in boxed annotations to a
sample SAND Report. This method was chosen to provide both instructions and a
sample on the same page for convenience. The annotation is areminder of what should
be included in each section of the report.

Section 3 covers format, layout, and graphics, with accompanying examples.

Section 4 deals with the final processing of masters through printing and distribution.

Section 5 covers presentations and conference papers, journa articles, book chapters,
and brochures.

The appendixes provide information about Sandia' s preferred SAND Report style,

usage, and grammar; how to use equations and references in SAND Reports and other
information releases; how to use trademark and copyright symbols, and how to get
permission to use other another person’s work.

12
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SECTION 1

Policies for Protecting and Reproducing Official
Information at Sandia National Laboratories:

SAND Numbers;
and

Review & Approval (R&A) of Communications
Products
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Guide to Preparing SAND Reports

Policies for Protecting and Reproducing
Official Information at Sandia National Laboratories

Introduction

As a contractor to the Department of Energy (DOE), funded under DOE contract
DE-AC04-94AL 85000, Sandia National Laboratories (SNL) is required to conform to DOE

Directive 1430.1D in preparing Scientific and Technical Information (ST1) (which is one type
of official Sandia information):

... inany format or medium which is derived from scientific and technical
studies, work, or investigations which relate to research, development,
demonstration, and other specialized areas such as environmental and
health protection and waste management. Classified, declassified, and
sensitive information are included in the scope of the definition. The
primary points of origination of DOE-funded Scientific and Technical
Information are management and operating contractors, direct DOE-
executed prime procurements, and DOE-operated research activities.

In addition, DOE Directive 5650.2B requires a classification review of all public or
widespread internal Sandia information releases before the information is released.
Thisincludes STI, aswell as non-ST1, information releases.

The Guide to Preparing SAND Reports reflects DOE requirements that are concerned
with the physical production and protection of information releases. It includes information
on SAND numbers, Review & Approval, format of the cover and title pages, el ements of the

report, required markings, and DOE/OSTI (Office of Scientific and Technical Information)
copy requirements. It also reflects Sandia s Laboratory Communications policies.

Protection of Information

The level of protection that must be applied to different types of reports includes¥a
(1) Physical protection while the report is being produced.

(2) Specia markings that are applied to the report.
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(3) Distribution limitations as reflected by the markings. The level of protection is divided
into three major categories. Unlimited Release, Unclassified Controlled Information
(UClI), and Classified:

Unlimited Release¥a Information in this category requires no special protection and
has no distribution limitations.

Unclassified Controlled Information¥s Information in this category is unclassified
but sensitive; it requires both physical protection and marking with limitation
statements as specified in DOE Directives. Examples of such categories are
Unclassified Controlled Nuclear Information (UCNI) and Export Controlled
Information (ECI).

Classified¥s Information in this category is classified and requires physical protection
during document preparation (accountability) and appropriate security markings that
show (1) the classification level and category of the information and (2) the physical
protection required. Classified information levels are Top Secret, Secret, and
Confidential, whereas classified information categories are Restricted Data (RD),
Formerly Restricted Data (FRD), and National Security Information (NS).

See Sample 3-7 for the markings and required physical protection for UCI and
classified reports, and their associated access restrictions.

Reproduction of Masters

All reproduction from camera-ready masters for publishing of Sandia reports must be
processed through the Sandia Print Shop (Printing & Duplicating Dept. 12630 in NM or
Technica Communications Dept. 8815 in CA). This practice isin compliance with the
regulations issued by the Department of Energy and the Joint Committee on Printing.

In addition to reproducing through the standard printing processes, “reproduction”
guidelines extend to duplicating on a copier. Multiple copies of drafts for review may be
duplicated by non-Sandia sources (such as contract companies used by Sandia) or by
Sandians using copiers, provided that no more than 25 copies of the document are produced
per job. Again, these copies that can bypass the Sandia Print Shop are only for review
purposes and must not be used as the final publication.

NOTE: We recommend that you use the most cost-effective way to produce your draft
copies. If you will be copying more than 5,000 pages, we recommend that you consider using
the Sandia Print Shop, where copying charges will be less.
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Use of Logos on Internal Pages of SAND Report

Laboratory Communications policy says to avoid using the SNL logo (thunderbird) on
internal pages of a document. The SNL logo must be used on the lower right corner of every
Sandia dide and viewgraph, but if these slides and viewgraphs later appear in a SAND
Report, the SNL logo should be deleted. In addition, departmental logos should not be used
on figures or viewgraphs used in a SAND Report.

The DOE sedl should not be used on any Sandia document unless the document is
produced jointly with the Department of Energy.

Creating a Corporate “Common Look and Feel” on Communication
Media

One god of the Public Relations & Communications Center is to create communication
media for public release that conveys a consistent, professiona image with a unified
corporate look.

Sandia’s Corporate Signature

The single most identifiable visual element of a corporation isits corporate signature
(Figure 1-1). Our signature (the Sandia thunderbird insignia and the Sandia National
Laboratories logo) is a trademark symbol we use to establish and enhance name recognition
among our customers and the genera public. Applying the Sandia signature consistently,
properly, and prominently on all communication media is extremely important.

The preferred signature is the stacked format in Sandia blue (alternatively, the insignia
in Sandia blue and the logo in black).

The corporate signature must be used on any Sandia documents that will be released to
external audiences (including SAND Reports). It should appear on the front and back covers
and on the spine (if applicable) of al distributed documents and publications, as well ason al
presentation materials.

Sandia’' s corporate signature must always be reproduced from approved officia camera
copy or computerized versions. The Public Relations and Communications Center 12600
provides consultation on the proper use of the corporate signature. To download
computerized versions of the corporate signature, refer to the Public Relations and
Communications Center’s Web site (under Services, Lab Communications/New Mexico,
“download TIFF or bitmapped files of Sandia and Lockheed Martin logos’).

The corporate signature has only two configurations: the horizontal and the stacked.

Within each configuration, the position and size of the thunderbird insigniain relation to the
logotype is fixed and must not be altered.
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@ Sandia National Laboratories

Sandia
National
Laboratories

Figure 1-1. Sandia’s corporate signature, in horizontal
and stacked configurations.

Guidelines for Producing and Releasing Promotional
Communication Media (Public Communication)

On July 29, 1996, the Laboratory Operations Council approved the implementation of a
corporate process to ensure the review of promotional communication media intended for
public release. This process will ensure that a consistent, professional image is conveyed, as
well as a unified corporate look.

“Promotional communication media’ (or “Public Communication,” asit isreferred to in
Section 9 of the R& A Form) is any set of communication products created in any medium
(for example, video, exhibits, publications, multimedia, Internet/World Wide Web) that is
primarily intended for external audiences and not used solely for the purpose of
communicating scientific and technical information. Promotional products are created to
attract business, promote capabilities, convey general corporate information, or generate

goodwill.

Products generally not considered promotional include traditional SAND Reports
conveying scientific and technical information, project- and program-level presentations and
reports, and Web-based collaborations consisting primarily of scientific and technical works-
in-process.
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Getting your promotional communication media (Public Communication)
reviewed:

1. You should discuss your ideas for creating promotional information with one of the
following individuals before committing funds for a product design. They will
provide free consultation to help you develop a design that is consistent with the
“common look and fedl” guidelines.

Bruce Fetzer, 12680 (NM), MS 0129, (505) 844-0587.
Manny Ontiveros, 12690 (NM), MS 0129, (505) 844-8535
Bob Tucker, 8815 (CA), MS 9021, (510) 294-2388

NOTE: The following two required reviews are arranged by the Review and
Approval Desk Coordinator (NM) or the Technical Communications Department
(CA). See the Instruction for Section 9 of the Review and Approval Form

(SF 1008-RA).

2. Your promotional information must be approved by Public Relations &
Communications during Review & Approval. The above contacts also approve
design concepts as reviewers in the Formal Review & Approval Process.

3. Your promotional information must have DOE approval, which takes considerable
lead time. To more rapidly complete the R& A process, start the procedure for
getting DOE approval for Public Communications (recorded in Section 9 of the
R& A Form) at the beginning of the Review & Approva process, while other R& A
steps are being initiated. Contact the Review & Approva Desk Coordinator (NM)
at (505) 845-8220 or Technical Communications Dept. 8815 (CA) at
(510) 294-2388 for help in obtaining this approval.

Sandia’s Corporate Image

We want to visually affirm and convey our image as afederally funded laboratory
dedicated to exceptional service in the national interest and founded to provide the nation’s
nuclear deterrent. We are, and will remain, one of the primary providers of engineering and
science needed to ensure national security. The following quotes and slogan reflect this
image:

“. . .exceptiona servicein the nationa interest.” (quote from Truman letter)
“We are aNational Security Lab” (from Strategic Objectives)
Ensuring the Nation’s Security—Y esterday, Today, and Tomorrow
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Design Elements

The following graphic elements visually reinforce our image. They are aguide in the
graphic design of any communication media intended for external audiences. These elements
(listed in order of priority) can be used as awhole or in combination to provide a unifying
look to communication media:

Sandia corporate signature

Red, white, and blue color theme
American flag

“...exceptional service. ..” dogan
United States geographic outline
Sky background or backdrop

Gold as an accent color

For more information on the use and appearance of the corporate signature, or to see
examples of graphic elements that should be incorporated into your promotional product
design, use the following address on the internal Web:

http://www.sandia.gov/SandiaOnly/RevApprov/PromoMed.html

Select: Graphic Design Resources
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SAND Numbers

SAND numbers (for example, SAND97-1234) are used to track official releases of
Sandia documents. Official releases are information that reflects or represents Sandia
National Laboratories policies, operations, and activities. SAND numbers are assigned to
most Sandia official information releases. The SAND number is made up of the year, the
sequential number of the document, and sometimes a suffix that indicates the category of the
document (for example, SAND97-1112J for ajournal article).

SAND numbers are issued at the final stage of Review & Approval by the
R&A Desk Coordinator. This means that documents go through Classification
and Sensitive Information Dept. 7447, and through Patent and Licensing Dept.
11500, without a SAND number.

Types of SAND Documents (Information Release)

Listed below are the types of SAND documents and an example of the appropriately
suffixed SAND number for each.

Document Type Suffix Example
Abstract (brief or extended)? A SAND97-1112A
Audio/Video/Film None SAND97-1112
Conference Paper C SAND97-1112C
Conference Presentation C SAND97-1112C
Electronic Posting None SAND97-1112
Exhibit/Display/Poster None SAND97-1112
Internal Memorandum2 None SAND97-1112
Journal Article J SAND97-1112J
Publication (brochure,

newsletter, fact sheet, etc.) None SAND97-1112
Report None SAND97-1112
Slides/Viewgraphs C SAND97-1112C

1. When an abstract is developed into any type of report, use the original
SAND number with the appropriate suffix for that type.

2. If you want to disseminate an internal memorandum outside of Sandia at
a later date, format it into an official SAND Report and send it through full
Review & Approval. (Internal memorandums have been given SAND
numbers since early 1993; before that they were tracked by Reference
Symbol numbers.)
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Note: When you are assigned a SAND number for one type of document, such
as an abstract, conference paper, or journal article, and the document later
becomes a SAND Report, use the same SAND number with no suffix. Other
guidelines are given in the section “SAND Numbers for Changed Type of
Report.”

A more detailed description of the various types of SAND documents and how
they should be sent through Review & Approval is presented on pages 30-36.

SAND Numbers for Changed Type of Document (Information
Release)

If you want to publish areport or present a paper in aform that is different from the

form that was originally approved, follow these guidelines:

22

If you did not make substantial technical changes to the document and the new
audience does not change the original distribution limitation, the document does not
have to be sent through Review & Approval again. Instead, send a memo to the Review
& Approval Desk Coordinator, explaining the circumstances of the new publication.
Figure 1-2 shows a sample of this type of memo, and more explanation is given later in
this section, under “Review & Approval (R&A) of Communications Products”
(subsection, “Changing Types of Approved Communications Products’).

For the document number, use the original SAND number with the appropriate suffix for
the new document type. For example: conference paper SAND94-2233C becomes
SAND94-2233 if it is published as a SAND Report, or SAND94-2233J if it becomes a
journal article (Figure 1-2). NOTE: Send five copies of the SAND Report (or one copy
in Sandia/CA) to the Technical Library. See page 52.

If you did make substantial technical changes to the document, send the document
through the Formal Review & Approval Process, and a new SAND number will be
assigned at the Review & Approval Desk 12690, Bldg. 894, Room 201. (At the end of
this section, see “Review & Approva (R&A) of Communications Products,” for more
information.)

If the scope of the distribution or audience has grown beyond the originally
approved information release, but you did not make substantial changes to the
document, publish the document as areprint. On the title page, one space below the
“Reprinted” date, insert the following note. Adjust the wording to reflect your situation

appropriately:

The only change to this document is the distribution limitation, which has

changed from —(old-limitation)—— to —(new-limitation)—— .
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NOTE: Review & Approval of the document is required — see next page. . .
To document and get approval for a distribution limitation change

When the distribution limitation of a SAND Report changes at Sandia (NM)

1. Complete either the hardcopy or the Web version of the Review & Approval
Form through Section 6 to document the changes and to get required signatures.
(The Web version of the Review & Approval Form, called “1008ra,” islocated at
http://www-irn.sandia.gov/corpdata/corpforms.)

2. Sendthe R&A Form, a copy of the report, and a memo justifying the
recommended change to Classification and Sensitive Information Review
Department 7447, where the the change will be reviewed.

3. The Classification Department will send the information to the R& A Desk
Coordinator, who will record the change and forward the information to the
Technical Library.

4. The Technical Library will get all necessary approvas and send out notifications
of the change.

When the distribution limitation of a SAND Report changes at Sandia (CA)

1. Therequestor should send amemo or a Review & Approval Form (SF 1008-RA)
to Central Technical Files, 8940-2 (MS 9018), signed by the Classification
Department, the Patent Office, and the Director of the issuing organization,
authorizing the new distribution (for example, changing from Internal Distribution
Only to Unlimited Release).

2. Central Technical Files notifies the original distribution of the new distribution
limitation.

3. If itisnecessary to reprint the report in order to send copies to the additional
distribution, the following notice should be printed below the “ Reprinted” date:

Nete—Thedistribution-limitation-for-thisrepert-has been changed from
(old limitation) to (new limitation)

If you have questions, call the Review & Approval Desk Coordinator (NM)
(505-845-8220), Classification Dept. 7447 (505-844-8699), or Technical
Communications Department (CA) (510-294-2388).
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SAND Numbers for a Revision

If you made substantial technical changes to the content of a SAND Report that is
to be republished, it becomes arevision. Y ou may choose to

(1) Keep the original SAND number followed by the word “Revised” (on both the
cover and title page). The choice to keep the original number might be so that the
continuity of the information would be immediately apparent or because the
original SAND number has been referenced in other publications.

(2) Obtain anew SAND number.

NOTE: The supersession statement appears below the print date on both the cover
and title page of arevision, whether the original SAND number is used or anew SAND
number is assigned. Example of a supersession statement:

Supersedes SAND89-0996,
dated October 1993

(Also see cover and title page of this SAND Guide for another example.)

SAND Numbers for a Reprint

If you did not make substantial technical changes or distribution limitation
changes to the content of a SAND Report that is to be republished, it becomes a reprint.
Reprints retain the original SAND number. Also, see the third bullet under “SAND Numbers
for Changed Type of Document,” on page 22.

Subsequent Presentation of the Same Paper

If you want to present the same paper to a group different from the one you originally
addressed, and the distribution limitation is unchanged, send a memo explaining the
circumstances to the Review & Approval Desk Coordinator, MS 0619 (Figure 1-3).

Attach a copy of the original Review & Approva Form.
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For a previously approved document to change to a new document type, send an
informa-tional memorandum to the Review & Approval Desk Coordinator, MS 0619
(12690). The R&A process does not have to be repeated if you did not make
substantial changes to the technical content or if you did  not make distribution changes
affecting access restrictions.

date:
to:

subject:

W\/

from:

February 7, 1997

Review & Approval Desk Coordinator, MS 0619 (12690)

¢ Signed by Department Manager

Presentation of Previously Cleared Material

(Manager), MS 0767 (9604)

John Doe will present a conference paper entitled “Microsensors” at Aerojet
General in Sacramento, CA, on Tuesday, February 25, 1997. This
presentation will cover material previously cleared under SAND97-0641J.
The number of the presentation will be SAND97-0641C.

Copy to:
MS 0766 A. C. Smith, 9600
MS 0783 J. D. Doe, 9611

Sandia National Laboratories
Albuquerque, NM 87185

- Attach a copy of the signed-off R&A form from

the first version of the document.

- Attach a copy of the title page and distribution

list if the document is being changed into a
SAND Report.

date:

to:

from:

subject:

\/\/\/\/

February 7, 1997

Review & Approval Desk Coordinator, MS 0619 (12690)

(Manager), MS 0533 (2341)

Submission of SAND97-2233C as a Journal Article

John Smith’'s SAND97-2233C, “Comparisons of Widgets and Gizmos,”
previously approved as a conference paper, is now being submitted to the
Journal of Solar Energy Engineering as a journal article, under the

number SAND97-2233J.

Copy to:
MS 0533 John Smith, 2341

Sandia National Laboratories
Albuquerque, NM 87185

Figure 1-2. Memorandums informing the Review & Approval Desk
Coordinator of changed type of SAND Report.
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For subsequent presentation of the same paper to a group different from the one

originally addressed, send an informational memorandum to the

Review & Approval

Desk Coordinator (MS 0619). The R&A process does not have to be repeated if
there were no substantial changes made to the technical content or if no distribution
changes affecting access restrictions were made.

date:
to:

from:
subject:

Sandia National Laboratories
Albuquerque, NM 87185

April 12, 1997
Review & Approval Desk Coordinator, MS 0619 (12690)

(Manager), MS 1175 (6513)
Presentation of Previously Presented Conference Paper

John Doe has been invited to present the conference paper entitled
“Microsensors” that he originally presented at Aerojet General in
Sacramento, CA, on Tuesday, February 25, 1997, to a new audience at
Los Alamos National Laboratories on June 6, 1997. This presentation
will cover exactly the same material that was previously cleared under

SAND97-0641C.

Copy to:

MS 1143 A. B. Brown, 6500
MS 1146 J. C. Doe, 6505
MS 0173 P. N. Jones, 7400

- Attach a copy of the

signed-off R&A form that
was prepared the first time
the conference paper was
presented.

Figure 1-3. Memorandum informing the Review & Approval Desk Coordinator
of the subsequent presentation of the same paper.
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Review & Approval (R&A) of Communications Products

What is Review & Approval?

Every communications product going outside of Sandia, as well as those internal
communications that receive widespread distribution, regardless of format and regardless of
whether it is Scientific and Technical Information, is considered an officia Sandiainformation
product.

Information released from Sandia—whether it is a report, conference paper, journal
article, memo, newdetter, speech, video, or electronic posting—requires appropriate Review
& Approval.

Note: Electronic postings of Sandia information on the external World Wide Web must go
through the Formal Review & Approval Process.

All released communications products go through Sandia s Review & Approval
process. This process, established in compliance with DOE Directives 1430.1D and 5650.2B
and Sandia National Laboratories directives, appliesto all information released by Sandia. In
generd, information published outside of Sandia must be reviewed by Sandia s Classification
Department, Patent and Licensing Department, and finally by the Review & Approval Desk
Coordinator (details of the process are provided in “Sandia’ s Review & Approval Process,”
later in this section).

Three types of R&A processes used at Sandia:

Formal R&A Process. In general, information released outside of Sandiais
assigned unigue SAND numbers and must be reviewed by Sandia' s Classification
and Sensitive Information Review Department 7447 , Patent and Licensing Center
11500, and finaly by the R& A Desk Coordinator in Org. 12690. (At Sandia/CA,
Technical Communications Dept. 8815 coordinates these functions.) The R&A
Form (SF 1008-RA) must be completed through Section 10.

Organizational R&A Process. Other lessformal externa releases are not assigned
SAND numbers and are not required to complete the Formal R& A Process.

However, such releases must be approved by at |east organizational management
and a cognizant Authorized Derivative Classifier. The originating organization is
encouraged to consult with the Classification and Sensitive Information Department
and the Patent and Licensing Department before the information is released.

Documentation of approval is recommended. Organizational management may
elect to document the R& A process with the SF 1008-RA (R&A) Form, using only
desired sections of the form.
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Individual R&A Process. The content originator may approve the release of the
information with his or her manager’ s consent and with assistance from an
Authorized Derivative Classifier. Reviewers must ensure that the content is not
classified or sengtive.

Documentation of approval is recommended. Organizational management may
elect to document the R& A process with the SF 1008-RA (R&A) Form, using only
desired sections of the form.

For more information on the Review & Approva of all types of information releases,
including which types of communication products can be approved by the above processes,
refer to the following sources:

1. The Sandia Web page called “ Corporate Review and Approva for Communication,”
located at

http://creative-arts/RevApprov/RevApprov.html

2. The Information Management Manua (IMM) Web page called “The Review &
Approva Process,” which is Chapter 1 of Section 5 of the IMM, located at

http://www-irn.sandia.gov/corpdata/imm/s5c1.html

3. Contact: Manny Ontiveros, NM site, (505) 844-8535
Bob Tucker, CA site, (510) 294-2388

Scientific and Technical Information

One type of communications product requiring Review & Approval is Scientific and
Technical Information, a broad category that encompasses all aspects of work at Sandia
including the technical aspects of administrative, financial, and ES&H efforts.

According to DOE Directive 1430.1D, Scientific and Technical Information is
“information in any format or medium which is derived from scientific and technical studies,
work, or investigations which relate to research, development, demonstration, and other
specialized areas such as environmental and health protection and waste management.
Classified, declassified, and sensitive information are included in the scope of the definition.
The primary points of origination of DOE-funded Scientific and Technical Information are
management and operating contractors, direct DOE-executed prime procurements, and
DOE-operated research activities.”

Scientific and Technical Information can be found in technical reports, journal articles,
Internet and Web postings, brochures, theses or dissertations, scientific or technical
conference proceedings, regulatory documents, trangations, engineering drawings, computer
software, computer output, audiovisual or multimedia presentations, and oral presentations.
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Why are Communications Products Sent through Review &
Approval?

Before any SNL product can be publicly released, it must go through a Review &
Approval process. Getting the proper reviews before information is released protects both
the author and the Laboratories.

Participating in a Review & Approval proces—

Ensures technical and programmatic accuracy.

Ensures compliance with DOE Directives 1430.1D and 5610.2B and Sandia directives.
By providing DOE' s Office of Scientific and Technical Information (OSTI) with copies of
text, videos, and drawings the communications product’s presence is ensured within the
DOE complex. OSTI regularly publishes announcements of what it has received,
including authors' names and organizations. When your Scientific and Technical
Information is sent to OSTI, it reaches a broader audience of your peers and can trigger
useful exchanges of ideas and concepts.

Safeguards data from the consequences of litigation.

Protects Scientific and Technical Information that is subject to applicable nationa security
controls and the proprietary rights of others. These controls ensure the effective use of
federal research and development funds while ensuring the integrity of data, the privacy

of records, and the freedom of information.

Resolves patent and classification issues. Releasing information before it has been
adequately reviewed is arisky venture. The risks can come from threats to national
security (if the datais classified), patent or copyright loss, appearance of organizational
conflict of interest, or inappropriate technology transfer or export. Crimina and civil
penalties are associated with unauthorized release.

Avoids possible embarrassment stemming from mixed messages about Sandia to our
external customers, which could result in damage to the Laboratories’ image.

Documents Requiring Formal Review & Approval

The following documents must go through the Formal Review & Approva Process.

Abstracts.

Any new SAND document.

A previoudy reviewed document that is going to an audience not previously authorized.
A substantia revision to the technical content of a previously reviewed document.

An internal memorandum that is subsequently being released outside of Sandia.
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Details on Completing the R&A Process and Updating the Web for
Specific Types of Documents

Abstract

The first step in developing an information release may be to submit an abstract.
An abstract is a brief synopsis of what will be covered in areport, journa article, conference
paper, or presentation. A more detailed abstract is called an extended abstract.

If your work was DOE-funded, the DOE-Sandia funding statement must appear on
your abstract (make sure that the statement includes the current contract number). If some
other government agency or company contributed all or part of the funding, appropriately
indicate that information aswell. The DOE-Sandia funding statement is as follows:

Sandia is a multiprogram laboratory operated by Sandia Corporation,
a Lockheed Martin Company, for the United States Department of
Energy under Contract DE-AC04-94AL85000.

The importance of sending your abstract through R&A:

Some Sandians who prepare abstracts for release outside of Sandia are
failing to get this information approved through the Formal R&A Process
until after the abstracts are sent to a conference or published elsewhere.

Y ou must send your abstract through the Formal R& A Process before you send it to a
conference or journal. Sandia’'s R&A sign-off of the abstract, however, does not imply R& A
approval of an associated conference paper, presentation, journal article, etc. When the
conference or journa accepts your abstract, you' Il be expanding the content of the abstract to
create the associated document. This additional content must go through R& A again before
you present it at a conference or publish it in ajournal.

Submitting your abstract for the Web:

After your abstract has gone through Review & Approval, submit the electronic version
to Sandia s Technical Library. See* Submitting Y our SAND Report for the Web” (page 52)
for instuctions on how your abstract should be submitted.
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To ensure the release of accurate abstracts:

The Unclassified, Unlimited Release abstract that is sent through Review & Approvd is
the version that will be distributed to requestors and loaded onto Sandia’s Internal Restricted
Network.

Since the original abstract remains available for distribution from the Technica Library
even after the conference paper, presentation, or journa article is developed from it, authors
need to ensure the abstract’ s accuracy by finalizing and (as appropriate) updating their
origina abstract.

If you made substantial changes to your abstract, you must send it through the Formal
Review & Approva Process again, before you send the abstract to the Library.

If you made only minor changes to your information, send one copy of your fina version
to the Technical Library, Org. 4916, MS 0899. Put the new information on a diskette or send
it by anonymous FTP to the following IRN site:

infoserve.library.sandia.gov/pub/sandreport

If your updated abstract is not available in electronic format, send a hardcopy version to:

Reports Recelval
Org. 4916, MS 0899

Somewhere on the document, record the original SAND number assigned to the
abstract.

Remember: Your original abstract will be distributed as is to requesters until you
submit your final version.

Y our abstracts can be viewed from the Technical Library’s on-line catalog, Horizon.
The Library will aso load your abstract onto the Internal Restricted Network. By sending
the Library an updated copy, you ensure that requesters are receiving your most current
information.
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Conference Paper

Conference papers are documents presented at conferences around the nation (or the
world) and are usually published in a proceedings volume that also contains other papers for
that conference. The proceedings sponsor furnishes instructions for preparing the document
masters. The SAND number for a conference paper will not appear on the masters prepared
for the conference, but it will be assigned for recordkeeping purposes.

The author must provide three copies of the conference paper to the Review &
Approva Desk, Dept. 12690, MS 0619 (NM), or to Technical Communications Dept. 8815,
MS 9021 (CA).

A funding statement must be included in your conference paper. For more information
on the funding statement and on conference papers, see Section 5.

The importance of sending your conference paper through R&A:

Some Sandians who prepare conference presentations for release outside
of Sandia are failing to get this information approved through the Formal
R&A Process until after their papers are presented.

Sandia s R& A sign-off of your abstract does not constitute R& A approval of an
associated conference paper. When the conference accepts your abstract, you' |l be
expanding the content of the abstract to create the conference paper. Y ou must send this
additional content through R& A again before you present it at a conference.

Submitting your conference paper for the Web:

After your conference paper has gone through Review & Approval, submit the
electronic version to Sandia s Technical Library. See*® Submitting Y our SAND Report for
the Web” (page 52) for instuctions on how your conference paper should be submitted.

To ensure the release of accurate conference papers:

The Unclassified, Unlimited Release conference paper that is sent through Review &
Approval isthe version that will be distributed to requestors and loaded onto Sandia’s Internal
Restricted Network.

If you made substantial changes to your conference paper, the information needs to be
sent again through the Formal Review & Approva Process.

If you made only minor changes to your paper, send one copy of your fina version to the
Technical Library, Org. 4916, MS 0899. Put the new information on a diskette or send it by
anonymous FTP to the following IRN site:

infoserve.library.sandia.gov/pub/sandreport
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If your updated conference paper is not available in electronic format, send the
hardcopy conference paper to:

Reports Recelval
Org. 4916, MS 0899

Somewhere on the document, record the original SAND number that was previously
assigned to your conference paper.

Remember: Your original conference paper will be distributed as is to requesters
until you submit your final version.

Y our conference papers can be viewed from the Technical Library’s on-line catal og,
Horizon. The Library will also load your updated conference paper onto the Internal
Restricted Network. By sending the Library an updated copy, you ensure that requesters are
receiving your most current information.

When your conference paper is published in a proceedings:

If your conference paper is published in a conference proceedings, send the following
information to the Technical Library:
Origina SAND number of your conference paper.
Title of the conference proceedings.
Date of conference publication.

Page numbers of your conference paper within the proceedings.

When a Patent Caution is removed from a conference paper:

Notify the Technical Library whenever a Patent Caution is removed from a
conference paper. Until the Library receives this information, it cannot release a document
with a Patent Caution to requesters.

Conference Presentation

Oral presentations made to conferences (or to companies or public organizations) need
to be approved before they are presented.

Document your oral presentation with notes or an outline, and get approva from your
organizationa or project Authorized Derivative Classifier (ADC) or from the Classification
Department. If documentation is not available, at least discuss the presentation with your
ADC or with the Classification Department.
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Electronic Posting

Electronic postings are Unclassified, Unlimited Release information posted
electronically on the Internet, World Wide Web, or externa servers, with the intent of
providing information about Sandia s technical strengths, current projects, technology
interests, technology transfer contacts, etc. Information released on Sandia’s Internal
Restricted Network, except for new report releases, requires only organizational ADC
approva (Complete the R& A Form through Section 6), but information released on the
External Open Network must go through the Formal Review & Approval Process
(Complete the R& A Form through Section 10).

Internal Memorandum

An internal memorandum is an informal, and sometimes unstructured communication
between colleagues within Sandia. The document needs to be reviewed and approved by
only the author’ s manager, the Classification Office, and the Patents Office (but not by the
R& A Desk Coordinator).

Call the R& A Desk (845-8220) for a SAND number for internal memorandums. Send
five copies of the memorandum to the Technical Library, Dept. 4916, and maintain the
original R&A form in the originating organization.

If you want to disseminate an internal memorandum outside of Sandia at a later date,
format it into an official SAND Report and send it through the Formal Review & Approva
Process. An example of a Classified interna memorandum cover is shown in Sample 3-1.
An example of an Unclassified internal memorandum cover is shown in Sample 3-2.

Journal Article

A journal article is submitted for inclusion in technical or nontechnical professional
society journals, magazines, and other publications containing separate articles and appearing
at regular and frequent intervals. An article submitted to ajournal isusually sent to the
journa in draft form and is typeset by the journal.

A funding statement must be included on your journa article. For more information on
the funding statement and on journal articles, see Section 5.

The importance of sending your journal article through R&A:

Some Sandians who prepare journal articles for release outside of Sandia are
failing to get their articles approved through the Formal R&A Process until after
their articles are published.

Sandia s R& A sign-off of your abstract does not constitute R& A approval of an
associated journal article. When the journal accepts your abstract, you'll be expanding the
content of the abstract to create the journal article. Y ou must send this additional content
through R& A again before it can be published in ajournal.
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Submitting your journal article for the Web:

After your journal article has gone through Review & Approval, submit the electronic
version to Sandia s Technical Library. See* Submitting Y our SAND Report for the Web”
(page 52) for instuctions on how your article should be submitted.

To ensure the release of accurate journal articles:

The Unclassified, Unlimited Release journal article that is sent through Review &
Approval isthe version of the article that will be distributed to requestors and loaded onto
Sandia' s Internal Restricted Network.

If you made substantial changes to your journa article, you must once again send the
information through the Formal Review & Approva Process.

If you made only minor changes to your article, send one copy of your final version to the
Technical Library, Org. 4916, MS 0899. Put the new information on a diskette or send it by
anonymous FTP to the following IRN site:

infoserve.library.sandia.gov/pub/sandreport

If your updated journal article is not available in electronic format, send the hardcopy
article to:

Reports Recelval
Org. 4916, MS 0899

Somewhere on the document, record the original SAND number assigned to your
journdl article.

Remember: Your original journal article will be distributed as is to requesters until
you submit your final version.

Y our journal article can be viewed by using the Technical Library’s on-line catalog,
Horizon. The Library will aso load your updated article onto the Internal Restricted
Network. By sending the Library an updated copy, you ensure that requesters are receiving
your most current information.

When your journal article is published:
If your article is published in ajournal, send the following information to the Technical
Library (Org. 4916, MS 0899):
Original SAND number of the article.
Article stitle, if it has changed.
Name of the journal.
Journal’ s volume number, publication date, and page numbers for the article.
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When a Patent Caution is removed from a journal article:

Notify the Technical Library whenever a Patent Caution is removed from ajourna
article. Until the Library receives thisinformation, it cannot release a document with a Patent
Caution to requesters.

Publication

Publications, as defined in the Review & Approval process, include brochures,
fact sheets, newsletters, books, booklets, chapters, folders, flyers, and pamphlets.

Report

A report documents work that was done by (or for) Sandia National Laboratories.
Even if only one Sandian co-authors a report with contractors, the report is still considered a
Sandia report rather than a contractor report. A contractor report documents work that was
done under a Sandia purchase order by an external entity such as a consultant or a company
and is authored by that entity.

Slides, Viewgraphs

This type of information release includes overhead transparencies and 35-mm dlides. At
the end of the R& A process, the Review & Approval Desk 12690 (8815) needs a hard copy
of your dides and viewgraphs for the Technical Library.

NOTE: The SNL logo must appear on the lower right corner of every dlide or viewgraph.

If your work was DOE-funded, the DOE-Sandia funding staterment must appear
somewhere on your dides and viewgraphs (make sure that the statement includes the current
contract number). If some other government agency or company contributed all or part of
the funding, appropriately indicate that information aswell. The DOE-Sandia funding
statement is as follows:

Sandia is a multiprogram laboratory operated by Sandia Corporation,
a Lockheed Martin Company, for the United States Department of
Energy under Contract DE-AC04-94AL85000.

The importance of sending your slides and viewgraphs through R&A:

Some Sandians who prepare slides and viewgraphs for release outside of
Sandia are failing to get this information approved through the Formal
R&A Process until after the slides and viewgraphs are sent to a
conference.

Y ou must send your slides and viewgraphs through the Formal R& A Process before
you send them to a conference. Sandia’ s R& A sign-off of dides and viewgraphs, however,
does not constitute R& A approval of an associated conference paper, presentation, etc.
When a conference accepts your dlides or viewgraphs, you'll be expanding the content to
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create the associated document. This additional content must go through R& A again before
you present it at a conference.
Exceptions to Formal Review & Approval

Documents that do not require full Review & Approval:

An external document that received no substantial technical changes but is being
presented in a different form.

Subsequent presentation of a previously reviewed external document.

Reprint of a previously reviewed external document (which requires only approval from
the Review & Approval Desk Coordinator).

Internal memorandum being released within Sandia (which requires the organizational
manager’ s and/or project manager’s approval, and reviews from the Classification
Department and the Patent and Licensing Department. The internal memorandum does
not require review by the Review & Approval Desk Coordinator.

Document the authorization with an SF 1008-RA (R&A) form
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Sandia’s Review & Approval Process

Getting a Peer Review

Sandia directives recommend that information generated at Sandia undergo a
programmeatic and technical (peer) review.

The author’ s information is submitted to his or her manager or director to start the
internal (departmental, or peer) review. Review policies are established from within the
author’s center. When the review is completed, it is the author’ s responsibility to
incorporate changes suggested by the reviewersinto the final document.

Then the information moves into Sandia s Formal Review & Approva Process.

Completing the Review & Approval Form

38

The author completes Sections 1 through 6 of the Review & Approval Form

(SF 1008-RA, dated 4-97), which is used for all information releases. A case number
must be included for all SAND Reports and conference papers, but it is not charged—

it just indicates the funding source. The author must sign the form in Section 2, thereby
assuming responsibility for its content. Then the author must get appropriate signatures
in Sections 4 and 6 (Figures 1-4 and 1-5). Instructions are printed on pages 3 and 4 of the
form (Figure 1-6), which are to be detached before the form is routed.

Next, the information release (which can be in a draft form, assuming little or no changes
to content will be made after Review & Approval) is mailed (or hand-carried, if very
urgent) to the Patent and Licensing Department (845-9536) in NM, or to the Patent
Agent in Center 11600 in CA, where Section 7 is completed. These departments review
all documents leaving Sandia to identify possible patentable inventions. The Prime
Contract requires that such inventions be reported and that the government and L ockheed
Martin have certain rights.

Next, the information release is mailed (or hand-carried, if very urgent) to the
Classification and Sensitive Information Department (844-8699), located in Bldg. 802,
Room 1108 (or to the Classification Office, Org. 8815 in CA). A reviewer from the
Classification Department will examine the contents of the release and affirm the
classification given by the originating organization’s Authorized Derivative Classifier
(ADC) in Section 4. If thereis disagreement about the assigned classification, the
Classification reviewer will work with the ADC and the author(s) to arrive at an
appropriate classification. The Classification reviewer will then sign off Section 8.

Section 9 approvals will be arranged by the Review & Approva Desk Coordinator (NM) at
(505) 845-8220 or by Technical Communications Dept. 8815 (CA) at (510) 294-2388 if
your information release contains “ Public Communications’—that is, communications
products that promote Sandia capabilities. See Guidelines for Producing and Releasing
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Promotional Communication Media (Public Communication) on page 18. Section 9
approval isaso required if your release uses color printing and will be distributed outside
of Sandia, or if it uses color printing for two or more colors and will be distributed
internally.

Note: Completing Section 9 requires preapproval of DOE, which takes considerable
lead time. To more rapidly complete R&A, you can start the procedure for
getting DOE approval for Public Communications or color at the beginning of
the Review & Approval process, while other Review & Approval steps are being
initiated.

The Review & Approval Desk Coordinator (845-8220), located in Bldg. 894, Room 201
(NM) or areviewer from Technical Communications Department 8815, MS 9021 (CA)
reviews your information release to ensure that it reflects all of DOE’ s reporting
requirements on the Review & Approval Form. The reviewer ensures that your release
has been reviewed for classification and sensitive unclassified restrictions, appropriate
release of technical information, and distribution limitations.

Note: If the information release is a report, make sure that it includes the following
before it is sent to the Review & Approval Desk Coordinator or to the Technical
Communications reviewer:

—A title page (see Samples 3-3 and 3-4).
—A distribution list, which includes “ housekeeping” copies (see Sample 3-9).

When the Review & Approval process is complete, the Review & Approval Desk
Coordinator assigns a SAND number to the information. SAND numbers are used by the
Technical Library at Sandia and by OSTI as part of their cataloging and indexing for
retrieval.

The R& A Desk Coordinator (or other R&A reviewer) will sign off in Section 10 of
the Review & Approval Form if the release meets DOE reporting requirements. If any
changes must be made to the release, the reviewer will document these requirements for
the author in Section 10. The author is responsible for incorporating these required
changes into the release before the release is printed and distributed. The R& A Desk
Coordinator returns the Review & Approva package to the point-of-contact indicated on
the routing dlip.

Preparing the Review & Approval Package

The Formal Review & Approval Process actually begins within each author’s
(or information provider’s) organization when the author prepares a package for review
(and any documentation for DOE or other agency/organization preapprovals) and then
submits the package for internal reviews by peers, management, and an Authorized
Derivative Classifier; these reviews are established by the author’ s organization.
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The package for documents (information releases) consists of a pocketed folder, with the
draft document or overheads in the right-hand pocket and the Review & Approval Form
in the left-hand pocket.

Even if the document isin its final form, route a copy of the document, not the origina
document.

Please include only one Review & Approval Form per folder.

Note: If the product is a conference paper, include three copies of the conference paper
in the folder. The Review & Approval Desk Coordinator will sign the Review &
Approval Form and forward the copies to the Technical Library and OSTI.

If the information release itself isin aformat that will not fit in a pocketed folder, such as
videos or displays, use the right-hand pocket to hold any document-sized representations
of the release (Web tree, scripts, layouts, etc.) and route the release with the folder. If
the release exists in aform that makes routing impractical, then arrangements can be
made to have representatives from the Classification and Sensitive Information
Department and the Patent and Licensing Department go where the information release
can be reviewed.

Mark the package with appropriate classification and access restrictions.

Prepare arouting dip listing al the individuals or organizations that must sign the Review
& Approva Form.

Please use the following routing sequence:

MS 0161 Patent & Licensing
MS 0175 Classification
MS 0619 Review & Approval Desk

Author’'s MS Primary author's name —Ilist this name last so the
package will be returned to the author when R&A is
completed.

Staple the front and back of the folder together at the top and right side to secure the
contents or use strong rubber bands around the folder in both directions. If the document
is bulky, use an envelope.

Place the package in the mail or hand-carry, as appropriate.

July 1997



Reporting Requirements

If you are currently involved in a project, check the documentation authorizing the
project to seeif any reporting requirements were stated as to style and format (text, graphs,
maps, or videos; loose-leaf, bound, or special covers) and timing (two progress reports and a
final, for example). Also check to seeif the sponsor requires pre-review before the work is
released or if the sponsor explicitly requires distribution restrictions. Sponsors (other than
DOE) of work at Sandia may require that the information be released only to the sponsor. In
the absence of such arequirement, however, Sandiais obligated to report results of all work
to DOE.

Changing Types of Approved Communications Products

Occasionaly an author publishes a document in aformat different from the originally
approved format. For example, a conference paper that previously went through Review &
Approval is now being presented to a different category of audience than originally approved.
Or a conference paper is now being published (with no technical changes) as afull SAND
Report or as ajournal article.

When is a new Review & Approval Needed for Changed Types of Products?

Whether or not a new Formal Review & Approval is needed depends on the type of
changes that occur:

If no substantial technical changes have been made in the document and the new audience
is consistent with any original distribution limitations, the document is essentially
unchanged. Therefore, it does not have to be sent through the Formal Review &
Approval Process again. However, if the new audience is not consistent with any
previously approved distribution limitations, the document must go through the Formal
R& A Process again beforeit is released.

If the new document contains no substantial technical changes, do not send it
through R& A again. Instead, prepare a memo for the Review & Approval Desk
Coordinator that includes the SAND number of the original document and explain the
new circumstances. Attach a copy of the original Review & Approval Form. If the
document is becoming a SAND Report, attach a copy of the R& A Form and a copy of
the report title page and distribution list. (See Figures 1-2 and 1-3.)

The “new” SAND number will consist of the original SAND number, along with the
appropriate suffix for the current form of the release. For example, if the release was
previously ajourna article numbered SAND97-2293J but will now be presented at a
conference, its SAND number becomes SAND97-2293C.

If substantial technical changes have been made in the document, it is essentialy a new
document. Therefore, the author must send the document through the Formal Review &
Approval Process.
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Example: SAND95-1234 was approved in 1995 as an official SAND Report.
It will now be presented—with substantial technical changes—at a conference,
so it is essentially a new product.

The author may request a new SAND number; the title page would appear as
follows:

SAND97-0127C
Unlimited Release
Printed July 1997

Or the author may use a new SAND number with a supersession statement:

SAND97-0127C

Unlimited Release In both cases, the document
Printed July 1997 would be submitted for
Formal Review & Approval.
Supersedes SAND95-1234

dated April 1995

Note:

— In the preceding example, the new conference paper cannot use the technical report’s
original SAND number and add the word “Revised”—SAND95-1234 Revised—because
(1) the original technical report, called SAND95-1234, is not itself being republished,
and (2) the new conference paper must have a “C” in its SAND number.

— Nor can the number “SAND95-1234C Revised” be used, because
“SAND95-1234C” never existed so it cannot be revised.

— Nor can a “C”” simply be added to the original report’s SAND number—
SAND95-1234C. The new document isn’t simply the same material changed from a
technical report into a conference paper. Significant technical changes were made.
So to avoid confusion, an entirely new SAND number should be used.

A supersession statement can be used with the new number (as in the above example) to
link the conference paper to the original technical report.

If you feel you have a situation not addressed in this discussion, contact the Cregtive
Arts Department. Also refer to “SAND Numbers’ in Section 1.

Changes and Revisions to Communications Products

The difference between “changes’ and “revisions’ to information releasesis basically in
the “eye of the author,” and it is the author’ s decision as to whether a new SAND number
should be requested or the current SAND number used with a notation of “Revised.”
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Changes. When a document is changed to become substantially different from the
original, it is essentially a new document; to avoid confusion, anew SAND number is
frequently assigned.

Revisions. When a document is revised (updated or expanded with new information) but
isnot different in its purpose, authors usualy choose to use the same SAND number with
“Revised” as the suffix.

Should the SAND number be changed?

Factors to consider in deciding whether to change or revise the document:

If the revisions were significant and the author considers the revised document to be a
new document, then a new SAND number can be assigned. A supersession statement
should be added to both the cover and title page below the print date. For example, a
title page from an Unlimited Release document with a newly assigned (changed) SAND
number might read:

SAND96-0021
Unlimited Release
Printed May 1996

Supersedes SAND93-2364
dated October 1993

If the substantially revised document has been referenced in a number of other
information releases, changing the SAND number could cause confusion. In this case,
keeping the old SAND number and indicating “Revised” in the SAND number suffix may
be preferred. A supersession statement should be added to both the cover and title page
below the print date. For example, atitle page from an Unlimited Release document with
arevised SAND number might read:

SAND93-2364 Revised
Unlimited Release
Printed May 1996

Supersedes SAND93-2364
dated October 1993

For a change or revision, the document must go through a new, Formal Review &
Approva Process.

SAND Report Reprints

A SAND Report that is to be republished becomes areprint if no substantial changes
have been made to the content or distribution limitation. Simple corrections to text, such as
substituting a better word or correcting atypographical error, can (and should) be made.
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Two types of reprints can be made: formal and informal.

The formal reprint retainsits origina SAND number, but the cover, title page, and
distribution page must be changed to show the reprint information. The reprint
cover text is updated by the Creative Arts Department and the report is printed by
the Sandia Print Shop (Printing & Duplicating Dept. 12630). Formal reprints
require approval from the Review & Approval Desk Coordinator.

The informal reprint keepsits origina cover, title page, and distribution page.
The author either copies the report on the departmental copier or has the report
copied at the Print Shop. Thistype of reprint can be used when the author needs a
small number of internal “working” copies. To take advantage of departmental
copying, the job must be non-repetitive; that is, if copies are regularly needed, the
job should be sent to the Print Shop.

We recommend that you use the most cost-effective way to produce your informal

reprints. For example, if you will be copying more than 5,000 pages, we recommend that
you consider using the Sandia Print Shop, where copying charges will be less.

A formal reprint is recommended in the following circumstances:

1.
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To maintain the quality of Sandia reports and to give them a “common look and fedl,”
reports distributed external to Sandia should be sent to Creative Arts Dept. 12620, where
the cover text, title page, and distribution list are updated. Reports should then be
printed and receive a new cover from the Sandia Print Shop (Printing & Duplicating
Dept. 12630).

NOTE: In some cases, the author may need only a“waorking copy” to send outside of
Sandia. In this case, the information from the original report can remain on the cover,
title page, and distribution (as is done on informal reprints). But the author should send
the report to the Print Shop to be copied (rather than using the departmental copier)
because official Sandia cover stock will be used to produce a“quality” cover.

If value is added to the document by marking it as a reprint, then ordering a formal
reprint is appropriate. For example, an author may prefer his or her readers see the
following information printed on the document: “Second Printing January 1997.”
Formally reprinting a report helpsto track its history.

If the scope of the distribution or audience has grown beyond the originally approved
release, but the content of the report has not changed, publish the report as a formal
reprint after its distribution has been approved through the Formal R& A Process.

On the title page, one space below the “Second Printing” date, insert the following note.
Adjust the wording to reflect your situation appropriately:
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The only change to this SAND Report is the distribution limitation,
which has changed from ___(old limitation) to (new limitation).

Example:

SAND96-7054
Unlimited Release
Printed October 1996
Second Printing January 1997

The only change to this report is the distribution limitation, which
has changed from Officia Use Only to Unlimited Release.

4. 1If more than 10 reprinted copies are needed, we recommend aformal reprint.
The distribution list will be updated, which will help track the history of the report.

The reprint information for the cover of aformal reprint might appear as follows:

SANDIA REPORT

SAND96-7054 « UC-700

Unlimited Release

Reprinted January 1997 (The original publication date is replaced by the reprint date.)

The title page for the same report would show this information:

SAND96-7054
Unlimited Release
Printed October 1996
Second Printing, January 1997

At the end of the original distribution, add the new distribution for the reprinted copies.
Example:

Second Printing, January 1997
30 MSO0159 John Wallace, 9313

If you have other questions, call the Service Coordinator in the Creative Arts
Department at 845-8265.

Internal Communications Products

All of the previous information pertains to external communications products and to
forma Internal Distribution Only reports.

Internal memorandums—official communication between colleagues within
Sandia—are handled differently. They must be Reviewed and Approved by the author’s

July 1997 45



manager or project manager, the organization’s Authorized Derivative Classifier, the
Classification Department, and the Patent and Licensing Department, but not by the R& A
Desk.

Call the R& A Desk (845-8220) for a SAND number for internal memorandums. Send
five copies of the memorandum to the Technical Library, Dept. 4916, and maintain the
origina R&A Form in the originating organization.

To see examples of classified and unclassified internal memorandum covers, see
Samples 3-1 and 3-2.

If the author wishes to release an internal memorandum outside of Sandia at a later
date, the memorandum can be formatted into an official SAND Report and sent through the
Formal Review & Approva Process beforeiit is released.
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Figure 1-5. Example of a Review & Approval Form (page 2) for an
Unlimited Release document.
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mognznes, and cther publications st g S articles and appesrisg at regular and
frequent imbervals,

Fubbcatxn Biooks, Booklees, Brochussa, Fact Sheets, Chapters, Fulders, Flyers Pamphlers, Hawnls tbera, sic

Repore Topical: Comsprafeneve statemants of the results of work perioomed on a spechs ek or phose
nf a contrect, . or financial award, Detailed descriptioes of sciemtafic or

wechnological advances, or pdministrative PIOTTAMS OF procises
: - Bummaries of the surk performed during o speeifie feporting perind
including results (powitive or segativn) of wirk perfrmed ander o costeey, ingrew mant, or
Snancial sastatance award, regerdless of format
+ Finak Accounting of the teial work performeed ander comesct, agreement. or Gnancisl
agistancy nward.  Compeahinsive descriptions of dota, Sgures, phowgraphs, and
békdiagraphic citations in support of the invesigations undertaken. May a0 include summaries
of pravieus tepical and progross commonicetns,
ink Informacion prepared at the request of er in conjurction with a fderal agoney
Headquarmes or Fiold Office.
DOE Distribution Category Number
For unclassified reports, refor 0 DOEQSTIAR00-BTE Pragroms Dietribution for Unclissifled Soindiic
and Technical Reparts. Por classifed reports, refer tn DOECETI8T-Rey. 78: Stomdord Disgribe tion
Jar Cliastfied Seaendific and Teckiucal Reports. Most secretarios hove sopies of these distribuzion
repurts. Copies may also be obtuined Fom the Review & Approval Desk 1308 (3815 [n Califernia,
Dupartmant BALS sssigns the UC eitigary ot time of Enal approval,

Slides, Viewgraphs (hverhead trar tog, B5-mem alides. Cresthve Ars needs n bard copy for the Libeory

lcanninued o page 4

=

Figure 1-6. Instructions for completing the Review & Approval Form.
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57 YOS G2 28T CARET
upareniens 1195

Section 4: Classification apd Sensitivity of Information

The auther and the Authorzzed Derivative Classilier (ADC) asseas the cmtent of infermatsn for any appropriate distribution
limitatians, claasified or wodassified. Unclassifed informotion must not hove & Emitation pheted on it salely to axchuda it from
Freedem af Tafiormsatin .h:r.;ﬂuutn. NOTE: For Protected CEADA Information, provide the relense date (the date the
information can be released te the publich. The ADC is usually the manager of the author's wock, but the cognizant ADC fer
thae penject must conewr with the determinaton er aign the mleass. Clasaification Departmant 7447 (8815) should be consulbted so
that an appropetate determmaton con be made, shoald any issues arise regarding the senastivity of the inforns ation being
migum:-&a relsasn, “The Decument® represonts “the report,” “the hrofing.” * the conferenoe paper,” "the Web page,” stc. but
not the ahstrac.

It i possible to placs multiple Bmitations an unclassified information. Exnmple: “Eaport Contmilled” and “Cfficial Uss Only” can
ba used together. If *Specfed Di imatEmn” is ch b s o inclede a letter addressed to the Bevew & Approval Desk
{12540) explaining mtionale for this selection, and indcate the program pasos that requires Emitation oo detributon.

Section 5: Disclosure of Technical Advance

PASE & all g joms. These mesp Teedp the Petent and Lissesing Conter determineg t.'h.:rtunba'hili.t-r of the contents of
the communkcaton product. If you need help in anawering the queations, planse «all the Patent and Leenamg Center 11500
(BE15). Mots: Sancia emp whose mmmunication prodact represents a Technical Advanos must file an igvention dsclosure
with the Sandia Patent ans naing Cantar bofore the imvention is publicky revealed Snndin smphoeas file this disclogune
by submitting a Disckaure af Technical Advance (TAD foem. T the TA form is not filed. and the invention is publicly
revaalid ln an enobling sense, DOE or Sandin will loss the right to file for a foreign patent after the date of such
public announcement, and will lose the right to filo for a patent in the United States one yoar following the date of
public announcement.

Section 6: Line Signatures and Approvals
The implication of the signatures i this section @ tat sll chaxal, quabity, and sensitivicy reviews within the Department andior
the project havs oscurred as required by the programmatic or Center policy. The section muast be signad by the Center Directar or
Project Manager (or both) ss mequirad by individual Canter policy. 1f the author is a manager or higher, roview signatane must be
by somenne eognizant of the nppropriate technical quality and sensitivity review requisements within the Tivisaan (VF)
A manager cannot approve his'her own document.

Thiz s the ond of the Review & Approval process within the originating organizationis).

INFORMATION ABOUT AEVIEWER RESPONSIBILITIES

Section T: Pntent and Licensing Heview
The Patent and Lisensing Center 11500 (Patant Agent in Center 11600, Chief Coansel, Calloen 'l.-e.'t-cnmm?lfl will veview the

communicntions product, Section & of the R&A feem, and how patent information s reflected in Section 4, [F follow-up is necessarny,
the Patent and Licensing Center willl assist the inwentor or authes with che paperwork

Section B: Classification and Sensltive Information Review

A momber of T447 (8815) wall mewiew the content af the imfamation, TFthers are any questinns or o differensy of spinion, the 7447
{BR15} revhewer will contact the nuthor andlor the ADC and will resolve the whuses. Alliw about two doys for Sectaom B review.
Comments relating to roview or distedbution may be added.

Section 3: Review of Public Communieations. (DOE Dirsctive 1340, 18]

Fublic Communsications are products created to ntract business, proasote copabilities, convey general corparata
information, or genarate goodwill These promational products ané created B any mednm, swch as videcs, brochures, fact
sheets, booklets, panmphlsts, posters, exhibies, publieations, multimedia, and InternetWerld Wide Wab postings. They are primarily
\ntanded for external oudisnces and are mot wesd solaly fior the purposs of mmmunisting soextdic ond technical infarmatios.

Far mare tnfareation, sen the Guide to Preparing SAND Reporte. EANDO7-0406. page 18, "Guidelines for Producng and Beleaning
Prometional Communication Media (Publs: Cosmunieation).”

If wour information relenae {1] s o Public Communication, or {2} will use color printing and be distribated cutside of Sandia, ar (3] wall
asn gokir printing for twa ar mers colors and be distbuted internally, hand-carry or mail & to the Beview & Approval Desk
Coordinntor (MM, MS 0619, Bldg, 894, R 201, (505) 8458250 or Techmical Communisations Dept. AR1E (CA), MS B021, (5100
2042188, whao will arronge the following Section 9 opprovals:

«  Review by the PR & Commupications Center L2600 [N} ar by the Technicsl Communications Department S815 (CA) for
adhsrans 1o Corporate "Common Look nnd Feel® gusdelines. Refer to Web addmes
hetpiwww snndia,goviSandOnlyRevipprow RevApprov. himl

- DOE s al, which takes considerable kead time, The procedisre far getting DOE approval can be started at the boginalng
of the Review and Approval proeess, while other REA steps are being initaated.

NOTE: Products reprmduced by mlor Xeroxing (excluding Public Communimtionsh do aot need the Section 9 review.

Praes mloasos am cuﬂ]:r.fwm the Formal R&A prooess; preparatien aed distribution of releases are mana ged by the Employee
Communications and Madis Relations Department. As a mirimum, press releasss must have Organizational B&A ond be
coordinnted with the Emplyer Communiations spd Media Relations Department.

Saction 10: Roview & A.p'nrm'll ek (126940, MS 019 (MM Technical Communications (BRLE, ME BIEL {CAN.
Tha Roview & Approval Desk Coordinatar performs o final svsaw af the content of the Review & Agproval Form for completeness
anl compliance with DOE seporting requirements. For this moveew, o copy of the report = also oeeded.

Figure 1-6. (concluded).
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Final Processing of the Package

After the Forma Review & Approval (R&A) package has been received by the Review
& Approva Desk Coordinator and the document has been approved, the following happens:

Retained by Creative
Arts, to be sent to the
Type of Document | Technical Library. Sent to Author

SAND Report Origina R&A Form. Copy of approved R& A
Form. Final draft of report.

Abstract Origina R&A Form. Copy of approved R&A
The Abstract. Form.

Journal Article Origina R&A Form. Copy of approved R&A
The Journa Article. Form.

Conference Paper Origina R&A Form. Copy of approved R&A
Three copies of the Form.
conference paper.
(One copy of the paper goes

to the Technical Library and
two go to DOE/ OSTI.)

Notes:

Be sure to check the copy of the approved R& A Form and final draft report for
comments that may have been entered by any of the reviewers.

The R&A Form will be kept on file at the Technica Library aong with a copy of the
document.
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Submitting Your SAND Report for the Web

After your unclassified, Unlimited Release SAND Report has gone through Review &
Approval and has been signed-off, Sandia s Technica Library requests that you send a copy
to the Library so that they can load it onto the World Wide Web. The goa of the Library is
to support Sandia s objective of providing Lab-wide electronic access to information
resources. Putting your report on the Web gives you the opportunity to make your research
available for viewing on the Internal Restricted Network (IRN) as well as on the External
Open Network (EON).

Preferred Sand Report Format. The Technica Library would prefer that you send a copy of
your SAND Report in eectronic format, preferably in IBM compatible Postscript. Y ou may
also submit copies of your documents in formats supported by the Laboratories computer
common operating environment. These standards are listed on the following Sandia Web
Site:

http://www-irn.sandia.gov/organization/divl/comp_std/Site_Lic.htm

Y ou can send your file on a diskette (the Library cannot use a Bernoulli) or by
anonymous FTP to the following sites:

IRN: infoserve.library.sandia.gov/pub/sandreport, or

EON: ftp.cs.sandia.gov/incoming/sandreport

Electronic files with hardcopy graphics. If some of your graphics are still in hardcopy form,
send the hardcopy pages containing the graphics along with your electronic file, and the
Library will scan the graphics and add them to your file.

Reports in hardcopy only. If only a hardcopy of your report exists, send a copy of it
(preferably unbound) to the Library, and it will be scanned into the Library’s electronic
database of SAND Reports on the Web. Send the document to Reports Receival, Org. 4916,
MS 0899.

NOTE: Inaddition to sending the Library your electronic file, please continue to provide
five hardcopy copies of your SAND Reportsto the Library by including the following in your
report distribution list:

5 MSO0899  Technica Library, 4916

Abstracts, journal articles, and conference papers should be submitted in the same
way as SAND Reports. They will be loaded into Sandia' s Internal Restricted Network only.
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SAND Report Terminology

contractor-authored — A document that has been authored by one or more contractors
without a Sandia employee as a co-author. Contractor-authored SAND Reports are
printed with a unique cover that sets them apart from Sandia-authored reports.

distribution limitation — Thislimitation is placed immediately under the SAND number
on the cover and title pages. Its purpose isto indicate any limitations on the distribution
of the document.

Examples: “Unlimited Release” and “Unclassified Controlled Nuclear Information.”

format — The physical arrangement and general appearance of text, for example, the
margins, style of headings, spacing before and after headings, spacing between
paragraphs, location of page number, indentation of text, and use of bullets.

levels of edit — The distinction made between the levels of effort to be applied in editing a
document. Sandia s system is based on three levels:

1 = low-level edit. The editor ensures that Sandia’ s minimum report standards are
met for format, spelling, punctuation, and grammar (limited to complete sentences
and subject-verb agreement).

2 = medium-level edit. The editor performsaLeve 1 edit, plus thoroughly
reviews language and mechanical style (usage, consistency, and style).

3 = high-level edit. The editor performs alLevel 2 edit, plus assists with the
complete organization and content of the report. Editor writes or revises material for
better flow, clarity, construction, and completeness.

markings — Control markings required by Sandia or the U.S. Department of Energy to
indicate the level of protection required for a publication. Markings appear in large, bold
print at the top and bottom of a page, or as otherwise specified. Examples of markings
are UNCLASSIFIED CONTROLLED NUCLEAR INFORMATION and SECRET.

physical protection legends — Legends (also called “notices’ or “blurbs’) are placed on
the title page and cover of documents to describe a limitation to access. Sometimes two
or more legends may apply to one document.

SAND Report — An official Sandia document that bears a SAND number, such as
SAND97-0045. The term most frequently refers to documents that report scientific or
technical information, but it can also refer to documents that report administrative
information.
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Elements of the Document

The elements of a SAND Report follow a standard sequence (listed in the following
pages). Deviations may be made when necessary, but we prefer that the standard sequence
be adhered to whenever possible. Annotations in the Sample Report contain guidance for the
author on what to include in each section.

Not all elements appear in every document, and for practicality afew reports may
require adightly different sequence. The frequency of such deviations should be limited as
much as possible.

Covers for SAND Reports and Internal Memorandums

A SAND Report cover can be prepared by Creative Arts Dept. 12620 (Bldg. 894,
Room 201) or by Technical Communications Dept. 8815 (CA). These departments base the
master on your report title page, a copy of your completed and signed-off Review &
Approval form, and your Service Order form (Figure 4-4). This requirement ensures that all
information and markings mandated by the Department of Energy appear on the cover.

A sample cover is shown on page 71. Note the funding statement, which includes the
current DOE contract number.

Creative Arts (NM) or Technical Communications (CA) also prepares the inside front
cover, where the legal notice (disclaimer) and notice of copy availability (when applicable)
are printed. The request for a cover is processed as afina step before the report is sent to
our Print Shop. The process for having covers made is given in Figure 4-1, “Ordering covers
from Creative Arts Dept. (NM) or Technical Communications Dept. (CA).”

The form for an internal memorandum cover is no longer available from JIT. The cover

may be created on a PC or ordered from Creative Arts in the same manner as a SAND
Report cover. See Samples 3-1 and 3-2.
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Title Page% Unclassified

See Sample 3-3, which shows an unclassified title page; see Sample 3-6 for suggested
treatment of authors' names on atitle page, and Sample 3-7 for special markings and notices
for the title page.

Elements of the Unclassified title page
An Unclassified title page includes the following elements:

report number.

distribution category number (UC-XXX).

distribution limitation (Unlimited Release, Export Controlled Information, etc.).
print date.

supersession statement (if the report is arevision): skip aline below the print date and
type “Supersedes SANDXX-XXXX, dated (month & year) "

title of report.
author(s).

contract or purchase order number if work was done with non-DOE funds or if report is
authored by a non-Sandian on a contract.

abstract (unless report is being done for an agency with different requirements, e.g., NRC).

any required notices and markings that limit distribution (such as the Non-Sandia
Proprietary Information notice).

Page numbering for Unclassified reports

Because Unclassified, Unlimited Release SAND Reports are being put on the Web
(using Adobe Acrobat PDF format), we now recommend that you number your SAND
Report pages with consecutive Arabic numbers. The cover is page 1 (with the page number
not showing); the inside front cover (disclaimer page) is page 2 (with the page number
visible); the title page is page 3, and so on. Using this numbering system, the SAND Report
page numbers will correspond to the page numbers assigned by the Acrobat software, which
means that authors Contents pages will correspond with the Acrobat-assigned page numbers.

Unclassified reports can end on aright-hand OR left-hand page.
(In previous versions of this Guide, we recommended a different numbering system,
using Roman numerals for the Front Matter and Arabic numbers for the rest of the report.

Note the numbering system used for this Guide to Preparing SAND Reports, which was
renumbered to be usable on the Web.)
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Title Page¥ Classified

See Sample 3-4, which shows a Classified title page; see Sample 3-6 for suggested
treatment of authors' names on atitle page, and Sample 3-7 for special markings and notices
for the title page.

Elements of Classified title page
A Classified title page includes the following elements:

report number.

distribution category (C-XX).

any special limitation such as Nuclear Weapon Data and Sigma number.
print date.

supersession statement (if the report isarevision): skip aline below the print date and
type “Supersedes SANDXX-XXXX, dated (month & year) "

title of report, with classification of title in parentheses, for example, (U) or (SRD), after
thetitle.

author(s).

contract or purchase order number if work was done with non-DOE funds or if report
was authored by a non-Sandian on a contract.

abstract (with classification of abstract in parentheses after the word Abstract).
classifier information (“Classified by . . .").
any required notices (such as the Restricted Data notice).

Page numbering for Classified reports

Classified reports are numbered the same way as Unclassified reports, except that the
cover page number (“1") isvisible on the lower right of the cover.

If the Classified report ends on aright-hand page, follow it with a blank left-hand
(even-numbered) page with the correct page number, the proper marking, and the words
Intentionally Left Blank centered on it.

The following sections of areport are numbered the same for Unclassified and
Classified reports.

Markings for Classified reports

Place the classification level (TOP SECRET, SECRET, or CONFIDENTIAL) at the top
and bottom of the page, using bold print at least 1/8-inch high. Refer to Sample 3-4.
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Sections of a SAND Report:

Front Matter (listed in the order it should appear)

Title Page
The “Front Matter” of a SAND Report starts with the title page.

Acknowledgments (optional)

The Acknowledgments statement usually appears on the back of the title page and
is numbered page 4. If this (or any other) left-handed, even-numbered page stays blank,
number that page as usual and center the words Intentionally Left Blank on the page.
Right-hand pages should never be blank.

Acknowledgments credit substantial contributors to the work who are not authors.
Contributions that are ssimply part of a person’s normal job responsibilities need not be
acknowledged.

Contents

The Contents page (or pages) appears next, and begins on a right-hand
(odd-numbered) page, usually page 5.

The Contents (do not use “Table of Contents”) includes not only alist of headings
in the text, but also alist of figures and alist of tables (see Sample 3-8). It should include
headings through the third order. The Contents page(s) should be checked, and updated
if necessary, after the report is complete. All listings in the Contents should agree exactly
with the headings that appear in the text, and all page numbers listed should be accurate.

For figure captions and table titles in the Contents, do not include explanatory text,
that is, (1) text that is enclosed in parentheses or (2) text that follows a period at the end
of the caption/title. An exception would be to include any parenthetical text that is
necessary to distinguish one figure from another. When the report includes only one or
two figures and one or two tables, there is no requirement that they be included in the
Contents. See the Sample Report at the end of this section for an example of a Contents

page.
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Preface or Foreword (optional)

If aPreface or Foreword isincluded, it will appear on the next page of the front
matter.

A preface isusualy written by the author and includes information of interest to the
audience but not essential to a clear understanding of the text.

A foreword (note the correct spelling) is usually written by a person other than the
author after the document is finished, and that person’s name appears at the end of the
foreword. The foreword may consist of comments about the value, background, author’s
expertise, or other information that person thinks might contribute to the value of the
report. An alternative placement of the foreword or preface is before the Contents.

Executive Summary (optional)

Next comes the Executive Summary (or Summary), if needed, which starts on a
right-hand (odd-numbered) page.

The executive summary is a self-contained, concise recapitulation of the major
points in the body of the report. It includes information on the manner in which the work
was done, the nature and purpose of the investigation, the equipment or processes used,
abrief discussion of the results, and the primary conclusions or recommendations.

The executive summary isincluded in the front matter for expediency and it starts
on aright-hand (odd-numbered) page. It isusually written after the body of the report is
completed. However, the author has the option of including the executive summary in
the body of the report, as the first section.

Acronyms and Abbreviations

If an Acronyms and Abbreviations list is needed, include it next. If thislist ends
on aleft-hand (even numbered) page, the body of the report begins on the facing right-
hand page. If the acronyms list ends on aright-hand (odd-numbered) page, add an
Intentionally Left Blank page after it, then begin the body of the report on the following
right-hand page.

If adocument islong and contains numerous acronyms, abbreviations, or specia
mathematical terms that require an explanation, include alist with the appropriate
heading.

Capitalization of acronyms. We suggest that the expansion or definition in the list
reflect capitalization as it appearsin the text; that is, start the expansion or definition with
alower-case letter if that isthe way it appears in the text. The fact that the first (or an
internal) letter of aword is used in an acronym is not a reason to capitalize that letter in
the expansion. Use the same rule you would in ordinary text: If atermisa proper noun,
capitalize the first letter of each word; if aterm is atitle, follow the capitalization rule for
titles.
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Body of the Report

The first element in the body of the report is an introduction (or the executive summary
if it is placed here rather than in the front matter). The introduction describes the purpose of
the report, its scope (what is discussed, and sometimes what is not discussed), and
background information that hel ps the audience understand the problem. For example, it
might explain how this work relates to earlier work.

The introduction is followed by alogically organized development of the study that
ends with a summary, conclusion, or recommendation section.

References and Bibliography

The references and bibliography immediately follow the body of the report. If the
report has appendixes that include references and bibliography, the list of those references
and the bibliography appear in the appendix, not in the body of the report. See Appendix C,
References.

Back Matter

Glossary

Including a glossary isoptional. In very large, complex documents, a glossary
might be valuable.

Appendixes

Appendixes are included as supporting documents. They are not essentia to the
body of the report. Each appendix should be a self-contained section. For example, any
references cited in an gppendix must be numbered independently (such as A-1) and
appear in the reference list for that appendix, not in the reference list for the body of the
report. An appendix should in no way be dependent on the body of the report.

Index

Anindex isincluded when more detail is needed than is provided by the contents
listing, for example, asin a style guide or other reference document.

Distribution

The distribution list is headed by the word “ Distribution” and is the last item in the
report. External addresses are listed first (with any foreign addresses at the end), then
internal addresses, then the “record” or “housekeeping” copies. Record copies are those
required by Sandia and the Department of Energy for their records. See the Sample Report
at the end of this section and Samples 3-9 and 3-10 for more information.
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Getting Started

The following steps might save you time and stress when writing a technical report.

1. Define your purpose and pinpoint the audience.

Defining your purpose and pinpointing the audience for areport will help you determine
the appropriate structure and level of detail needed in your writing. Why did you do the
work (the purpose)? Are you directing your writing to the people who will be receiving
your report (the audience)?

2. Outline the major points or sections.

Either in outline or sentence form, list the mgjor topics you want to cover. Thiswill help
you organize your thoughts and the rough material, and later it will help you evauate the
draft.

3. Write the easiest sections first.

First, write the sections with which you are most familiar, or those for which you have all
the information. Save the more troublesome sections for later. Always write the abstract,
summary, introduction, and conclusion last. They must accurately reflect what you have
said in the body of your report.

4. Organize the graphics.

Determine what figures and tables you will need. Prepare clear drafts of them.

5. Read the text draft and relate your graphics to the draft.

Check that the graphics are appropriately caled out and consistent with the text. Arethe
graphics themselves clear and easily understood? Do they present information that is
pertinent? Does the caption/title clearly reflect what the figure or table contains?

6. Order artwork as early as possible.

To avoid unnecessary delays in publishing your report, order artwork as early in the
preparation stage as you feel secure about its accuracy. If you need photographic
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services, arrange for those as soon as you know your requirements. 1f you know
generally what you want but can't crystallize the concept, consulting with the staff in the
technical art or photography groups would probably be helpful.

7. Ask others to review your work (see Peer Review later in this section).
Asking others to review your work isn’t always easy, but it is crucial. Peer reviews can

prevent technical errors and embarrassment and will help you present your material
effectively.
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Flowchart for Creating SAND Reports

Write first draft.

Order or prepare
artwork.

Route draft through

peer review, if required.

|

|

Prepare clean copy for
formal Review & Approval.

Choices:
Prepare in your own org., or

Send to Creative Arts, MS 0619.
|

]

Route clean copy through the
Formal Review & Approval Process.

]

l

Obtain SAND
number.

i

Order report cover from Creative Arts
Dept. 12620, MS 0619.

i

Prepare masters for printing.

]

l

Send masters (including cover)
to Print Shop, MS 0104.

]

l

Send Record of Origination
(SA 2900-FBB [4-84]), copy of
Distribution, mailing labels, and

a copy of the (Print Shop) Service

Order Request to Document

Processing (MS 0100).

Style Manuals

64
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W. A. Sabin, The Gregg Reference Manual. McGraw-Hill, New Y ork, 1994.

Completely covers punctuation, capitalization, treatment of numbers,
abbreviations, plurals and possessives, compound words, grammar, and
format. Highly recommended for anyone who needs to know the fine points of
usage.

United States Government Printing Office, Style Manual. Government Printing Office,
Washington, DC, 1984.

The standard for government publications. Contains capitalization,
hyphenation (or not) of compound words, punctuation, standard abbreviations,
and a wealth of miscellaneous information not easily found elsewhere%afor
example, plant and insect names, tables of geologic terms, etc.

University of Chicago Press, The Chicago Manual of Style. University of Chicago Press,
Chicago, 1982.

The “Bible” of academic writing and for many publishers and journals. Has
chapters on production and printing; majority of space is devoted to minutiae
of rules concerning punctuation, tables, references, and bibliographic forms.
Highly detailed and not easy to use, but is an undisputed authority, especially
for references. Recommended for anyone publishing in academic presses and
for those responsible for references/bibliographic forms.

Dictionary of Scientific and Technical Terms, fourth edition. McGraw-Hill, New Y ork, 1989.

Includes scientific and technical words and phrases; omits most words already
contained in other standard dictionaries. Field in which term is used is given in
parentheses after the word. No pronunciation, verb tenses, or etymologies.
Useful information in appendixes, for example, Greek alphabet, periodic table,
mathematical signs and symbols, specialized abbreviations and acronyms.
Highly recommended as resource for Sandia departments.

Peer Review

No Official Sandia Policy
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Sandia has no official policy concerning peer reviews. Some organizations require it
while others don’t. The pointsin this section are excerpted from “Peer Review,” afour-page
leaflet prepared some years ago by Lee Garner of the Technical Writing Division.
Unfortunately, no copies of the complete document are now available.

Value of a Peer Review

The value of a peer review is “to protect the author/s/, organization, and discipline from
embarrassment created by omissions, flawed reasoning, unfortunate expressions, and
oversdal.”

The Peer Review Process

The reviewer has certain standard obligations and should perform certain procedural
obligations as listed in the following paragraphs.

Obligations of the reviewer
The peer reviewer should¥a

Evaluate the significance of the work reported.
Assess its accuracy and appropriateness for publication.
Check adherence to standards of the organization and publisher.

Tact and sengitivity are important in the reviewing process. If the reviewer thinks
important changes must be made, he or she should find away to achieve these changes
without arousing defensiveness or antagonism in the author. And the author must guard
against developing a defensive attitude. The answer to both problems is objectivity.

Procedural steps of the review

The reviewer should read the entire manuscript twice, focus on specific areas, and
check the mechanics of the document. Lists for each of these steps follow.
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Peer reviewer should read the entire manuscript twice:
Thefirst time with an open mind and in a stream-of-consciousness mode, jotting down
quick margina notes to stimulate more detailed response in the second reading.

The second time with more attention to detail, writing out reactions and suggesting
specific improvements,

Focus on these details:
A sentence or two in the introduction that expresses the author’ s specific purpose or
intention.
Statements of assumptions and definitions.
Sufficient data and correct interpretation; equations expressed and dealt with accurately.

Adherence to subject and avoidance of digressions, repetitions, and extraneous material;
balanced treatment.

Emphasis on significance of the work and applications.
Language appropriate to the subject and the readers.
Graphics that help visualize ideas or data.

Appropriate title and abstract.

Check the mechanics. The following observations may be useful feedback to the author:

Can areader follow the numbering of equations, figures, references?

Do the legends fully explain the central points of theillustrations? Are the scales of the
ordinate and abscissa appropriate?

Could some data and figures be combined or eliminated? |s metric notation appropriate?

Are basic sentence problems eliminated? (Problems of expression could obscure exact
technical meaning.)

Author's response to the review

The author should welcome feedback but carefully assessits validity. Further objective
discussion may be needed between author and reviewer to resolve any dilemmas.
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Sample Report
Annotated with Writing Instructions

The following sample was excerpted from an actual report and
modified to present all sections that might appear. The boxes at the bottom
of each page contain brief writing instructions about what to include in each
section.

Information about other formats, graphics, and tables appears in
Section 3, which has numerous samples at the end of the section.
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SAND97-2346 Distribution
Unlimited Release Category UC-706
Printed May 1997

The Velocity Interferometer System
for Any Reflector

Mod B, the Push-Pull With Double-Delay-Leg
and Dual VISAR Modes

O. B. Crump, Jr., and P. L. Stanton
Explosive Projects and Diagnostics Division
Sandia National Laboratories
Albuquerque, NM 87185

Abstract
The Velocity Interferometer System for Any Reflector (VISAR) is the
modern standard for measurement of shock phenomena This report
describes the origina VISAR and its evolution into the current Mod B
version built for Sandia's Explosive Projects and Diagnostics Division
2514. The Mod B system incorporates the push-pull signal processing
introduced in Mod A to reduce sengitivity to target self-light and simplify
data reduction, and it introduces the use of two push-pull VISARS to
obtain two modes of operation. In the Dual VISAR mode, each VISAR is
used independently to track separate targets or separate points on a
common target. In the Double-Delay-Leg mode, both delay legs are used
to track the motion of a single point. The second delay leg gives a
redundant measurement that is used to resolve the ambiguity in the
velocity jump in shock-wave experiments.

Abstract:

Sandia requires that all SAND Reports contain an abstract on the title page. Exceptions are rare.

In a classified report, keep the abstract unclassified whenever possible.

Use “key” words to support library searches (information retrieval).

The purpose of an abstract is to explain the essence of your report to the reader.

The abstract should be kept short%z under 200 words whenever possible.

It helps to have other people review your abstract.

Abstracts are of two types: informative and descriptive. The informative abstract is preferred.
Continued in bottom box on next page . . .
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Acknowledgment:

Often an acknowledgment is the only recognition given someone who has made an important
technological contribution to your work. For this reason it is an important part of the report.

Give the contributor's name and tell briefly what the contribution was: “John Doe for his skill in
fabricating the special testing equipment.” Sandia's policy on acknowledgments was outlined by

R. S. Claassen, 8000, in his memo “Publications—Title and Acknowledgments,” December 18, 1984:

Acknowledgment of work by others, when appropriate, is an obligation of the author of a Sandia
report or a journal paper. It is not necessary, however, to acknowledge work which was
performed as a normal part of a work assignment. The important acknowledgment is for
professional level contributions. Conceptual level inputs, such as innovative thoughts or original
suggestions for an approach to the problem, rank first. Considerable effort at an advanced level,
such as analysis of experimental data or refinement of experimental techniques, deserves
credit. Recognition should be given to an assistant who has contributed to the work through skill
and careful experimentation. Acknowledgments should be stated in a simple, declarative way.
Flowery language and admissions of indentured servitude are inappropriate.

Abstract (continued from title page):

Informative abstract. In an informative abstract, you should¥%

Explain the most important points of the report to give the reader a clear overview of the
research, experiment, test, or other activity being reported. The well-written informative abstract
may contain all the information certain readers need; other readers may find they want to
explore the entire report.

State the study's purpose, its objectives, or the subject treated. Classify the scope of your
treatment as preliminary, brief, comprehensive or exhaustive, experimental, theoretical, or some
other appropriate term.

State the method of attack, parameters, and equipment involved, especially if they are new or
unique.

Report results (both expected and unexpected), their degree of accuracy, and their significance.
Note if related or follow-up work is needed or planned.

Insert no illustrations, charts, tables, references, or footnotes; refer to no specific figures or
paragraphs.

Write in full sentences, in the active voice whenever possible.

Descriptive abstract. In a descriptive abstract you outline the organization of your report but do not
explain its major ideas. (It is essentially an extended table of contents and is best used for a
manual, tutorial, or other reference material.)
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CONCIUSION ittt 19
RETEIEINCES. ... 20
APPENDIX % This report did not have an appendix. Ifitdid | ... 21
have an appendix, the name of the appendix
would appear here.
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5 Test Setup Used to Produce High-Frequency Optical Input.......................ooo.. | s, XX
6 Frequency Response for Photomultiplier Circuit From Test Setup of Figure5 | «— .......... XX
7 Response of Photomultiplier to a Narrow Optical-Plus Input.......................... j .......... XX
(Continue listing all figures in the report) These figures were omitted because
they serve no illustrative purpose.
Tables

This report does not have tables. If you have tables, list them here, using the format for figures.

Contents page:

Include a Contents page if the report is longer than 15 pages; if the report is shorter, a Contents
page is not required, although you may choose to include one.

List major headings. Also include level two and three headings if necessary. Headings are the
major road signs for the reader, so include the levels that serve the reader. List the headings
exactly as they appear in the text (but omit parenthetical material).

Include a list of figures and a list of tables unless you have fewer than three figures or three
tables.
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Preface

This report does not contain a preface.
If you have a preface or a foreword, place it here.

Preface and Foreword:

Most SAND Reports do not require a preface or a foreword. However, if you want to give the reader
background information that is not appropriate to include in the text, or if someone else wants to
write a prefacing statement, place it here.

The foreword is usually a prefacing statement made by someone other than the author. (Always
check the spelling of Foreword; it is not “Forward,” one of the most common oversights in writing.)

Sometimes acknowledging statements are included in the preface, making a separate
acknowledgment section unnecessary.
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Summary

This report does not contain an executive summary.
If you have a summary, place it here.

Executive summary:

An executive summary is a complete but concise recapitulation of the major points of the entire
report. The summary may provide some readers with all the information they need,; it will brief
others so that they will have a basic concept of the subject before they start reading the report.

Often, especially in short reports, the abstract contains enough information to eliminate the need
for an executive summary (as is the case in this report).

The length varies according to the content and the audience. If you keep in mind the function of

your summary¥ato briefly recapitulate the major points of the report%the length should be self-
determining.

Steps in developing a summary%a

1. Review your report and note major points, significant facts, important considerations, and
major conclusions.

2. List key phrases or sentences you want to include.
Compress information from steps 1 and 2, and coherently connect the ideas.

4. Have other people review your summary for accuracy, completeness, and proper emphasis.
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Nomenclature

BS beam splitter

PBSC polarizing beam-splitting cube
PMT photomultiplier

PZT piezoelectric translator

VISAR Velocity Interferometer System for Any Reflector

E \tlgtlgflcffyl(i)fr:ltg\?;loci ¢ Group terms according to functions and
g Y leave a space between the groups.

H total thickness of elements

d correction for refractive index with window

Dm/n a correction term required when a window material with a stress-dependent

refractive index is used

Acronyms, initialisms, and special terms:

When your report contains numerous acronyms, initialisms, or special terms, help your audience by
listing them in a special section. Give the sections an appropriate title: nomenclature, acronyms,
special terms, or other appropriate words. The audience will appreciate this courtesy. Even though
you may think “everyone” will know what you mean, many people who are not thoroughly familiar
with the terminology in your particular field will read the report. Also, the report is a permanent
record, and by defining the acronyms you are ensuring that the terms will be clear to readers many
years later.

When we use the initial letters of words within a phrase to form an abbreviation, we informally refer
to that abbreviation (which is usually all caps) as an acronym ; however, technically speaking, it may
be either an acronym or an initialism. The distinction between the two is that the acronym can be
pronounced as a word but the initialism cannot. In practice, the only reason such a distinction must
be made is to determine which indefinite article (a or an) to use. (See the last item on this page.)

Treatment of items in the listing:

- Capitalize the expanded terms as you would in text; use capitals only when they are required by
the standard rules of grammar % NOT to indicate which letters make up the acronym.
Group terms in the following order, with a blank line between the groups: acronyms, abbre-
viations, and general terms; mathematical English letters or terms; mathematical Greek terms.
When a letter in the listing appears as both capital and lower case, list the lower case terms first.
The generic title “nomenclature” includes acronyms and initialisms, symbols, and special terms.

Treatment of items in the text:
At first use in text, enter the phrase as it usually appears (this is the “expanded” term) followed
by the abbreviated form in parentheses. In a long report, you may want to refresh the reader’s
memory in a later section by showing both the acronym and its expansion.
For an isolated use of the phrase much later in the text, simply use the expanded term.

Pluralizing abbreviations:
Add “s” as in PMTs. Use the apostrophe only when not doing so might cause confusion, as in Kq's.

Using the correct indefinite article:

The choice of an indefinite article (a or an) is based on pronunciation¥s“a” before consonant sounds
and long “u” sounds; “an” before vowel sounds. Examples: an ICBM, a FROG, an FFT, a
FORTRAN program, an ADNET.
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The Velocity Interferometer System
for Any Reflector

Mod B, the Push-Pull With Double-Delay-Leg
and Dual VISAR Modes

Introduction

The modern standard for measuring shock phenomenais the Velocity Interferometer System for Any
Reflector (VISAR).1 The VISAR uses coherent, single-frequency light from alaser source to measure the
motion of adiffuse, reflective surface. The Doppler shift in the reflected light is detected in a modified
Michelson interferometer. The inherent sensitivity, resolution, and frequency response of such a system are
essentially limited only by the bandwidth of the optical detectors and recording equipment.

This report describes the development and operation of the VISAR Mod B Push-Pull with Double-Delay-
Leg and Dual VISAR modes.

Background

The VISAR development started with the conventional version originated by L. M. Barker and R. E.
Hollenbach of Division 1534 and progressed through the Push-Pull VISAR modification (Mod A) made by
W. F. Hemsing of Los Alamos National Laboratories.12 The early 1970s experiments of J. E. Kennedy of
Division 5131 and the author first used the double- delay-leg technique incorporated in the current Mod B.3
Each version resulted from a new need. To establish a background for understanding the current version, each
of the earlier versionsis discussed.

Introduction:

The function of an introduction is to inform the reader of the following:
The exact subject of the report. Try to present a key idea in the first sentence or two.
The exact purpose¥swhy the report is being written; why the work is important.
The scope¥the “range” of the subject matter, that is, the detail in which it is discussed (and
sometimes in what detail it is not discussed). The scope may require a section of its own.

The plan of development¥: how you have organized your report. This information should appear
near the end of your introduction. (This does not mean that you name each section. Rather it
means that you explain the order in which you develop the report; be careful that your
explanation is given in the same sequence in which you present the development in the text.)

Identity of audience to whom you are directing the report and how the information will be used by
this audience.
A brief explanation of any outside sources you are using.

Background information the readers need to understand the report better. The background
sometimes may be long enough and important enough to require a section of its own, as in this
example report.

The length of your introduction is determined by what is needed to set the stage for your readers to

readily get a clear concept of your objective. It may be only a few sentences or it may be quite long;
include only what is necessary.

The Conventional (Original) VISAR
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The conventional VISAR was developed by Barker and Hollenbach primarily to measure free-surface
velocities of materialsin gun-impact experiments.1 In this type of experiment, projectile velocities are very
accurately measured (by other means), and well-defined experiments can be performed with results that are
predictable in many respects. Uncertainties in the number of missed fringes at a shock jump may be resolved
by using the known impact velocity and the impedances of the impactor and target materials.

The features of a conventional VISAR are shown in Figure 1. A diffused beam containing the target
Doppler information is returned to the VISAR table, passing through a telescope to reduce the beam diameter.
A small part of the light beam is split off to an intensity monitor, and the remainder is routed to the main
beam splitter of the interferometer. Half of the signal is sent through a reference leg and half through the
delay leg, whose medium is air and fused silica.

This beam is delayed by atime, t, caused by the difference in the index of refraction of the fused silicain
the delay leg and the air in the reference leg. The beams are reflected and recombined at the main beam
splitter, where interference is developed. A phase shift is produced in the recombined beam by a change in the
target velocity. When the beam recombines, half of the recombined beam propagates in two directions away
from the beam splitter, and interference phase information is present in each beam. One of the recombined
beams is routed to the photo detectors, while the other beam is wasted. A polarizing beam-splitting cube splits
the beam into two quadrature components: S and P polarized light beams.

Developing the text:

Decide before your first draft what your primary order of development will be. Making this decision
at the very beginning will help you write a closely knit report. Here are suggested methods for
organizing particular types of material.

Method Appropriate Use

Sequential to write a set of instructions or procedures.

Chronological to emphasize the time element.

Comparison to write about a new topic that is similar to others (as in this report).
Division and classification to describe a device that can be broken into its component parts.
Spatial to describe the physical appearance of a device, going from top to

bottom, outside to inside, and so on.

General to specific to write about, say, a software program, starting with the general
function of the program, going to the larger routines and their
functions, then the smaller routines and their functions.

Specific to general to do the reverse of the previous method.
Decreasing order of importance  follows the same logic as general to specific.
Increasing order of importance follows the same logic as specific to general.

Different methods in the same report:

Remember that different sections may require different types of development. For example,
background may be chronological, and product description may be spatial. Use the same method
for similar topics.

10
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_______________________________________________

Figure 1. The Original VISAR Model (L. M. Barker and R. E.
Hollenbach, Laser Interferometer for Measuring High Velocities of
Any Reflecting Surface in J Appl Phys, Vol 43, No. 11, Nov 1972.).

Graphics, headings, and reference citations:

Because these topics occur throughout your report, they are combined here for convenience.
Figures and tables (graphics):

Relate your graphics clearly to the text. Use consistent terminology in both. Use graphics only to
serve a specific purpose¥snot as fillers.

Use concise figure captions and table titles that clearly describe the content.

Do not use duplicate captions or titles. If a figure or table is not different enough to deserve a
different caption or title, maybe you do not need to include it.

Call out all figures and tables in the text, and call them out sequentially.

If a figure is taken from a published non-Sandia source, obtain written permission from the
previous publisher. Then cite that source in your graphics caption, or above the caption, so that
the original source will “travel” with the graphic if someone else decides to use your version of it.
Use words such as “Reproduced with permission from (and give the source information, including
the publisher).” See pages 102 and 223-226.

Headings:

Use headings to flag the logical divisions of your text so the reader can (a) easily understand your
method of developing the material and (b) locate a subject quickly.
Make headings descriptive, brief, and parallel in structure.

Reference citations:

Cite references by sequential numbering or the author-date system. Sequential-number citations
should either be superscript numbers or on the line and bracketed: ... was reliable.2; ... was
reliable [2]. Author-date citations should appear in parentheses on the line in the following form:
(Smith 1992), (Jones et al. 1991), (Smith 1992, Kirkpatrick 1986a and 1986b). Kirkpatrick had
two publications in one year, so to distinguish the citations they are labeled “a” and “b” and are
listed that way in the reference list.

If a superscript citation could be misinterpreted as a mathematical exponent, as in “a total of 36
ft2,” write “a total of 36 ft (Reference 2)” or “a total of 36 ft (Ref. 2).” If the reference itself forms
part of the sentence, write (for example) “Reference 3 contains diagrams of the unit.”

11
The target velocity information is contained in the phase-time history of each of the S and P polarized light

beams. These beams are monitored by photomultiplier tubes (PMTs). The P polarized light is Data 1, and the
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Spolarized light is Data 2. The recorded output of the PMTs is used to determine the target velocity, which is
related to the instantaneous phase, f, by the equation

1 (t) 1

uit-t/2)=
2t (1+Dv/v) 1+d
where
t = delay timein the interferometer
| = the source wavelength
Dn/n = acorrection term required when awindow material with a stress-dependent

refractive index is used
d = acorrection for refractive index with wavelength?

The amplitude (envelope) of the phase information may change during an experiment because the target
surface conditions may be altered by the shock wave. Thus, in conventional VISAR, measurement of
instantaneous phase involves comparison of each data signal with the instantaneous overall amplitude or
intensity.

Equation (1) may be solved for the velocity per fringe (VPF):

u(t-t/2) | 1

VPF = .
f (1) 2t (1+Dv/v) 1+d

Equations and mathematical English:

» If you handwrite your equations in the draft, use ink and form the characters carefully, especially
Greek and other mathematical symbols. Circle any confusing term at first use and write in the
margin what it is. Examples are r and p (rho and pee); h and n (eta and en); d and | (delta and
partial derivative); ¢ and x (chi and ex). Write superscripts and subscripts so that the typist or
others can easily distinguish them.

» Write any special instructions to the typist on a cover sheet or at the appropriate place in the
draft. If you have a strong preference as to where the equations are to be broken at line endings,
write instructions. Examples: after equals sign, before operators, no breaks immediately before
dx, and so on. Because redoing equations is very time-consuming, any guidance you can give in
your draft to help the typist get it right the first time is well worth the effort. The typist is not a
mathematician and so must rely solely on the clarity of your draft.

» Punctuation of equations is a personal choice. The smoothest style is to punctuate them
according to their function in the sentence. However, some authors prefer to use no punctuation
(referred to as “open” style). Indicate your preference at the beginning of your draft, or at the
beginning of the equations, so the typist will be certain about the style. Be consistent, whatever
your choice. Indented paragraphs in a document with lots of equations allow you to distinguish
when an equation occurs in the middle of a paragraph (no indent there).

12
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The Mod A (Push-Pull) VISAR

VISAR Mod A, the Push-Pull VISAR, was developed by W. F. Hemsing.2 The Push-Pull VISAR
eliminates some of the problems in the reduction of data recorded from the original VISAR, caused by
changesin light intensity in the return beam. The Push-Pull VISAR (Figure 2) makes use of the previously
wasted light beam from the main beam splitter. This beam contains the same interference information as the
first beam, but is opposite in phase. Thislight beam is routed to a second polarizing beam splitter, which
produces - S and - P polarized light beams in the same manner as the first polarizing beam-splitting cube.
These two beams are routed to two additional PMTs.

Figure 2. Push-Pull VISAR (uses the waste beam that contains
the same Doppler information as the main beam).

The PMT output from the - S polarized light PMT is inverted and added electronically to the output of the
+S polarized light PMT. In the resultant signal, the amplitude of the phase information is double the
amplitude from one PMT. The P polarized light is likewise summed to provide a quadrature signal with the
same phase-time history information. Furthermore, self-light, which contains no phase information, is an
equal additive component in both PMTs. Since one of the PMT signals is inverted before summing, the self-
light components cancel. Thus, the Push-Pull VISAR system is particularly suitable for use in experiments
that produce self-light.

Since each of the electronically combined signals can oscillate symmetrically about zero, overall intensity
envelope information is not required for data reduction. For this reason, monitoring of the overall beam
intensity is not necessary, although some test diagnostic information is present in the intensity record. In
some experiments, the self-light or reflected light may reach saturation levels for the PMTs. Under these
conditions, the data records for the Push-Pull VISAR, like those for conventional VISAR, no longer provide
reliable phase information. An intensity monitor would reveal the fact that the overall light level wastoo high
in this case.

The Double-Delay-Leg VISAR

In experiments involving shock jumps in surface velocity, the recording equipment cannot track the change
in phase. An uncertainty consisting of an integer number of fringes exists at such jumpsin the record. The
use of aVISAR with two delay legs set at different sensitivities can resolve the ambiguity in the data. The
first experiments using the concept of a Double-Delay-Leg VISAR at Sandia L aboratories were performed by
Kennedy and the author of this report in the early 1970s.5

13
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The Mod B (Current) System

Inthe Mod B, a second VISAR was added to the Push-Pull VISAR system, giving it the additional
capability to measure two separate points. When use of the second VISAR is blocked by adjusting certain
beam splitters and mirrors, the system can be used in the Double-Delay-L eg mode to resolve shock jump
ambiguity.

Layout and Operation of the System

The Mod B system is assembled on a horizontal breadboard optics table. The laser, a Spectra Physics
Model 2000, 5-W, argon ion system, is mounted beneath the table, and the beam is routed up through a hole
in the table to the optical train.

The optical layout for the Mod B system is shown in Figure 3. The laser output beam is routed by mirrors
M2, M3, M4, and M6 to the target. BS1 is a 50/50 beam splitter, required when the system is used in the
Dual VISAR mode. Finally, the outgoing beam passes through a short-focal-length, 5-cm-dialens to the
target. If the target is a diffuse reflector, a cone of the reflected light is collected by the short-focal-length
lens, which serves as a collimating lens. The beam is then routed by steering mirrors M6, M5, and M7 into a
telescope, which reduces the beam diameter by a factor of 10. The beam passes through a 0.30-nm bandpass
filter, the center wavelength of which is 514.5 nm. Thisfilter eliminates extraneous light signals and most of
the self-light that may be generated by the target. Next, the beam enters a linear polarizer, which transforms
circularly polarized light to linearly polarized light at 45° relative to the table.

When the VISAR is being used in the Double-Delay-L eg mode, part of the beam is sent to the second delay
leg by beam splitter BS2. Part of the light is also reflected by BS3 (an 80/20 beam splitter), to be used to
monitor beam intensity. The larger part goes to M8 and M9 and is incident on the main beam splitter, a
7.5-cm-dia, 50/50 beam splitter, mounted 11° of normal. From the main beam splitter, half of the beam
traverses each of the two legs to mirrors and back to the main beam splitter, where they recombine. Fused
silica optical delay bars and a 1/8 wave plate in one leg delay the light by sometime, t:

2h n
t=—"——
cn-1
where
h = thetotal thickness of the e ements
¢ = thevelocity of light in free space
n = theindex of arefraction of the elements

The interference produced when the two beams recombine at the main beam splitter contains the velocity
information. The information is present in both the transmitted and reflected beams, with a phase difference
of 180°. The two beams are routed to beam-splitting cubes BSC1 and BSC2. Each cube splitsits beam into S
and P components, which have a phase difference of 90° introduced by the 1/8 wave plate at the end of the
delay leg. The S and P polarized beams of light are then routed to the photomultipliers. The outputs of the
two photomultipliers receiving the P polarized light are summed in a differential amplifier, one being

14
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Figure 3. Layout for Sandia's Mod B Push-Pull VISAR with Double-Delay-Leg
and Dual VISAR Modes.

15
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inverted. The resulting signal is Data 1. The two outputs of the photomultipliers receiving the S polarized
light are combined in the same manner, producing Data 2. Data 1 and Data 2 are quadrature signals
containing the velocity information.

The piezoelectric translator (PZT) is used during setup to produce slowly varying phase interference.
Operating Modes

The addition of a second Push-Pull VISAR system on the same table enables the operator to use the system
either in the Double-Delay-L eg mode to obtain a redundant measurement from the second system for
comparison with the results from the primary system or in the Dual VISAR mode to use the second VISAR to
measure a separate point.

Conversion between the Double-Delay-L eg mode and the Dual VISAR mode is simple. It involves three
turning mirrors and slight readjustment of the back-off position of the delay-leg mirrors.

Fip mirror M1 must be in position for Dual VISAR experiments and out of position for Double-Delay-Leg
experiments since it determines which information enters the second leg. BS1 is required for the double-
target VISAR operation since it splits off half of the outgoing beam to be routed to the second target. It should
be removed for single-target experiments to increase the available light to the photomultipliers.

BS2 isrequired for Double-Delay-L eg, single-target experiments since it sends half of the Doppler shifted
return beam to the second leg. It should be removed for Dual VISAR experiments since it reduces the single
level by afactor of 2.

Since BS2 has finite thickness and is mounted at an angle relative to the light axis, the beam passing
through it is offset. Thus, repositioning BS2 required minor adjustment of

Pages 16 through 25 of the report have been
omitted because they serve no illustrative
purpose.

26
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Conclusion

The Mod B Push-Pull VISAR with Double-Delay-L eg or Dual VISAR mode has proved to be a very useful
tool in our diagnostic lab. With the 400-MHz data-recording capabilities, we have been able to characterize
numerous flying foil configurations using both the Dual VISAR and Double-Delay-L eg modes without
missing fringes caused by frequency response limitations. We have also been able to obtain very reproducible
data from similar experiments.

Closure:

End your report with a summary, a statement of the value of the report, a recommendation, or
whatever concluding remarks are appropriate.

Make some significant point, an indication of possible future use, or some other remarks that
keep the readers from feeling they have simply been dropped.

The current trend is to place the summary at the front of the report, where a busy person can
quickly get a “thumbnail” concept. If your summary has been placed at the front of the report,
use some other concluding paragraph to tie off the report.

27
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References:

A general guideline for references is that if an authorized reader of one document would not have
access to a second document, we should not cite the second document in the original document.
For example, in an Unlimited Release document, do not cite another document with any kind of
limitation that would keep a reader from accessing it.

Unless it is necessary to do so, do not cite (1) an Export Controlled Information document in
another document that would be available for foreign distribution, or (2) an UCNI document in
another document with no limitation or a less strict limitation, or (3) a classified document in an
unclassified document.

In a report going to a wide distribution, avoid referencing unpublished work or verbal communi-
cation that would be difficult or impossible for non-Sandia recipients of the report to access.

Format

See Appendix C for guidance on formatting references.
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APPENDIX

(Place Title Here)

This sample report does not contain an appendix.
If you have an appendix, place it after the References.

Appendixes:

Use an appendix to include material that supplements the report but is not appropriate to include in
the report. The report itself should not suffer if the appendix is removed. Examples of supplemental
material appropriate for an appendix are equations, related correspondence, and related tests or
experiments.

Note: Give credit to the person who authored an appendix if that person is not one of the authors of
the main report.

Do not use extra material in the appendix simply to “pad” the report (e.g., Product Specifications
and other drawings that are not needed to understand the report and that are already in the SNL
film banks).

If you have only one appendix, do not use a letter suffix. Use only the word APPENDIX, followed
by a descriptive title. Example: APPENDIX, Memorandum Outlining ABC Company’s
Experience.

If you have more than one appendix, use a letter suffix with each. Example: APPENDIX B,
Computer Program XYZ.

Call out each appendix in the text, in alphabetical order. Examples are “. . . described in the
Appendix”; *“. . .described in Appendix A.”

Number tables and figures with the appendix letter followed by the sequential number of the
figure or table. Examples: Table B-1; Figure C-6. If you have only one appendix, use “A” before
the sequential number. Example: Figure A-1.

Do not include appendix references in your reference list for the body of the report.

Each appendix should be self-contained, as should the report itself. Compile a separate
reference list for each and number the appendix references with the suffix for that appendix.
Examples: A-1, A-2.

Include each appendix and its title in the Contents, but do not include any headings of the
appendix, or its figures and tables. If that amount of content detail is needed, include it at the
beginning of the appropriate appendix as a Contents section. (Remember: Each appendix
should be self-contained.)
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5439 Charlotte Way 1 0310 A. M. Lamb, 6617
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1 Los Alamos National Laboratory 1 0469 T.W. Hardy, 15103
Attn: W. F. Hemsing, M-7 1 0555 P. E. Waker, 7876-1
P.O. Box 1663 1 0578 F. E. Collins, 5331
Los Alamos, NM 87545 1 0588 W. R. Aragon, 2245
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Miamisburg, OH 45342 20 0866 J.L.Russell, 2568
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R. Reinhart (2) 1 1100 R.C. Bradley, 2544
901 Pennsylvania Ave. 1 1289 E. R. Wilcox, 9926
Albugquerque, NM 87110-7491 1 1345 R.V.Buckley, 10246
1 1466 W. O. Rogers, 5896

1 MS 0113 R.B. Parker, 8334 1 1684 N. B. Rice, 10288

1 0124 M. B. Grant, 1132 1 9018 Central Technical Files, 8940-2

1 0126  A.W. Kdlly, 6345 5 0899 Technical Library, 4916

1 0223 M. O. Watson, 2234 2 0619 Review & Approval Desk, 12690

1 0225  G. N.Romero, 1168 For DOE/OSTI

1 0226 M. K. Anderson, 8418

| These are the “housekeeping” copies for
Unlimited Release reports.

Distribution lists:

Use discretion in compiling the distribution list. Keep the number of copies as low as possible
and still inform interested people about your work.

Arrange the list of internal recipients by increasing Mail Stop numbers

If you do not know which housekeeping copies to include at the end of the distribution list, see
Samples 3-9 and 3-10, or call Creative Arts Department 12620.

The format of this distribution is set up so that the number in the first column is the number of
copies going to a single address. If one of the recipients in an “Attn:” list is to receive more than
one copy, place the number for that recipient in parentheses following the name. Example:
Attn: B. W. Reinhart (3). The advantage of this format is that the chore of totaling the copies to
be printed is much easier.

In unclassified reports, place all housekeeping copies at the end of the list. In classified reports,
place 8940-2 (Sandia/California Library) at the end of the external recipients and all other
housekeeping copies at the end of the list. (Classified mail to Sandia/California must go through
an approved mail channel and is therefore considered external.)

In reports dealing with sensitive information such as Export Controlled Information, check that all
recipients are authorized to receive that level of information.
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Format

Sandia's Official Name and Addresses

Styles for referring to Sandia

Sandia’s officia corporate name, “ Sandia Corporation,” should be used in legal and

official situations such as contracts, |eases, and other forma documents.

July 1997

In other cases, follow these guidelines:
Formal reference:

“Sandia National Laboratories’
“Sandia National Laboratories/New Mexico”
“Sandia National Laboratories/California’

Note: The city names“Livermore’ and “Albuquerque’ are no longer used to
refer to the different sites.

Informal reference (for internal audiences and others familiar with
Sandia):

“Sandia” where an informal reference is appropriate.
“Sandia/lNM” and “Sandia/l CA” to refer informally to the individual sites.
“SNL/NM” and “SNL/CA” when brevity is necessary or spaceis limited.

The facilities may also be referred to as “the California laboratory” and “the New
Mexico laboratory.”

Examples:
Sandia National Laboratories/New Mexico isthe site of PBFA 1.

The Combustion Research Facility at Sandia/California develops and applies new
research tools to problems in combustion research.

Sandia National Laboratories is one of the nation’s largest research and
development engineering facilities.

Sandia has established programs in severa areas of renewable energy and
conservation.



SNL’slead role in photovoltaic conversion includes crystalline cell research and
development. SNL/CA develops and applies new research tools to problemsin
combustion research.

The California laboratory isaleader in this effort. SNL/California is home to more
than a thousand Sandia employees.

Sandia’s addresses:

The US Postal Service requests that we follow the format below to receive mail from

outside Sandia:

94

Sandia National Laboratories

Name (initials and last name or full name)

Mail Stop (M S ###H)

P.O. Box 5800

Albuquerque, NM 87185-### (Mail Stop number)

Sandia National Laboratories

Name (initials and last name or full name)
Mail Stop (M S ###H)

P.O. Box 969

Livermore, CA 94550-0969

Sandia National Laboratories

Name (initials and last name or full name)
Mail Stop (M S ###H)

P.O. Box 871

Tonopah, NV 89049-0871
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Print Styles and Sizes
Body text

Print styles vary with the company producing the software, but usually a smilarity in
names means the appearance will probably be similar. Century Schoolbook with a 12-point
sizeisacommonly used font and size combination that have stood the test of time. The font
used for the body text of this document is Times New Roman at asize of 12 points. It hasa
larger x-height and is more compact, which means that more text can be put on a page. We
suggest that you compare samples of the fonts on your system for readability.

Ease of reading should be the controlling factor in scientific and technical reports. The
consensus is that serif fonts, such as Century Schoolbook and Times New Roman are the
easiest to read. However, new software is being produced so rapidly that system users must
develop their own sense of what is most readable. (See Sample 3-12 for the Creative Arts
Department’ s recommended text fonts and text sizes in standard SAND Reports.)

We discourage the trend to use very small print. That practice may produce a neat,
attractive page, but it reduces readability¥s and readability isthe goal. Another factor to
consider isthat most SAND Reports will be reduced to 75% when they are microfiched, and
the small print then becomesillegible.

Compare the readability of the following examples of the same paragraph, set in
different fonts and sizes:

We discourage the trend to use very small print. That practice may produce a
neat, attractive page, but it reduces readability—and readability is the goal.
Another factor to consider is that most SAND Reports will be reduced to 75%
when they are microfiched, and the small print then becomes illegible.
—Century Schoolbook, 11 point

We discourage the trend to use very small print. That practice may produce a nest, attractive
page, but it reduces readability—and readability isthe goal. Another factor to consider is that
most SAND Reports will be reduced to 75% when they are microfiched, and the small print
then becomesillegible.

—Times New Roman, 11 point

We discourage the trend to use very small print. That practice may produce a neat, attractive page,
but it reduces readability—and readability isthe goal. Ancther factor to consider is that most SAND
Reports will be reduced to 75% when they are microfiched, and the small print then becomes
illegible. —Times New Roman, 10 point

We discourage the trend to use very small print. That practice may produce a neat, attractive page, but it
reduces readability—and readability isthe goal. Another factor to consider is that most SAND Reports will be
reduced to 75% when they are microfiched, and the small print then becomesillegible.

—Times New Roman, 9 point
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In choosing a print style, look at the spacing between thin letters. If they are too close
together in a particular face, the text will be hard to read, so you would want to avoid that
face for text. For example, Aria Narrow has little space before and after the i and I:
responsibility, RESPONSIBILITY.

Other factors to consider when choosing a style are legibility of superscripts and
subscripts and compatibility of text and equation symbols. Symbolsin the text should closely
resemble those in displayed equations. If a document contains numerous displayed equations,
address this problem before starting the document.

Headings and titles

A bold “sans serif” font such as Helvetica, Arial, or Geneva works effectively for
headings and titles. It produces a clean, compact line that is easy to read and contrasts well
with the text. Bold Aria in Microsoft Word for Windows was used for the headings in this
report.

All-Cap vs. Lowercase Headings and Titles. All-cap headings have long been
discouraged because long lines of all-caps are difficult to read. And readability is of
prime importance in SAND Reports. Compare these styles of headings for readability:

ADDRESSOGRAPH REQUIREMENTS FOR MASS MAILINGS
TO PLAN PARTICIPANTS IN THE ALBUQUERQUE AREA

Addressograph Requirements for Mass Mailings to
Plan Participants in the Albuquerque Area

Addressograph requirements for mass mailings to

plan participants in the Albuquerque Area

The lowercase headings can be read at a glance, whereas one must amost study the
al-cap version. On the other hand, short all-cap headings (up to three short words) do
not present much of areadability problem and can sometimes make heading levels more
evident.

MASS MAILINGS
Mass Mailings

Mass mailings

Obvioudly, the use of al-caps for headings is ajudgmental matter. Just consider
readability when selecting headings.
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Page Margins and Placing Page Numbers

Use a least a 1-inch margin on the page top, bottom, and sides. Place the page number
1/2 inch from the bottom of the page, either centered or flush with the outside margin (see
Sample 3-13). Be consistent in placement of the page number because the printer frequently
usesit asaguidein aigning the master during the photographing process—and because the
report will look better.

Ragged Right Margin vs. Justified Right Margin

The consensus among those who have conducted studies on the subject is that text with
aragged right margin is easier and therefore faster to read than text with ajustified right
margin. Although justified text may produce a more aesthetic page, it may also create
uneven spacing between words that can be distracting. If justified text is chosen, the text
should be checked for this problem.

Line Length

For a double-column format, each column should be about 3-1/4 inch wide, with a
“gutter” of about 1/4 to 1/3 inch between columns. Total text width should not exceed 7
inches (see Samples 3-12 and 3-14).

For a single-column format, aline of 6-1/4 or 6-1/2 inchesis the easiest to read in most
standard type sizes and styles (10 to 12 points). Never exceed 7 inches for line length.
If you must use a 7-inch line, for readability you should use 11- or 12-point type (see
Sample 3-15).

Keep in mind that artwork must be sized to fit within whatever line length you choose.

Line Spacing

Asagenera rule, use single-line spacing. In reports that contain equations, one-and-a-
half- or double-line spacing may be used. Keep in mind that more than 2 or 3 points of white
space between lines make reading of the text slower because the eye has to jJump from line to
line rather than flowing over the text.
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Paragraph Spacing

Double-space between paragraphs. Use either block or indent style, but be consistent
throughout the report. (If text contains equations, indented paragraphs allow the author to
indicate whether text following a displayed equation is a new paragraph.)

Spacing for Headings and Titles

In large reports, dropping the major section titles down two or three spaces from the
top of the text area and using larger type help the reader locate new sections quickly. This
treatment is called a “drop head.”

Keep headings and titles brief and descriptive of the text they are heading.

Paragraph Numbering

Paragraph numbering is not required in SAND Reports. In reports that have no internal
cross referencing, paragraph numbering can even be distracting. However, when it helps the
reader locate information in the document, it can be invaluable.

When paragraph numbering is appropriate, try to limit the numbering to two decimal
places, for example, 1.2.16. Beyond that, use Arabic numbers and letter designators, such as
1.2.16, subparagraphs a, b, etc.

For information on Page Numbering and the Order of Sections for Unclassified
and Classified reports, see Section 2, under “Elements of the Document”
(pages 56-61).

Headers and Footers

In areport that is broken into major sections, using a header with the appropriate
section number (if there is one) and the title at the outside margin of each page, isahelp to
thereader. Thisisanicety, not arequirement. In scientific and technical documents, the
header is most appropriately used to provide information that helps the reader rather than to
embellish the appearance.

The style of a header or footer should be in keegping with the tone of the document.
That usually means smple and functional.

Do not use header or footer capabilities to include the Sandia logo, departmental 1ogos,
or the words “ Sandia National Laboratories’ on internal pages of areport, as part of the
document design. Using the Sandialogo on internal pages violates Laboratory
Communications policy.
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Dashes

Each dash has a special meaning. Use the proper dash for the proper meaning. On a
typewriter, two hyphens (--) were used as an em dash, and typewriters did not have an en
dash. Most computer software has the capability to produce these symbols, and that
capability should be used. The uses for each are described in the following paragraphs.

The hyphen (-) is strictly for hyphenating words.
The en dash (-), so caled because it is the approximate width of an n, is used primarily with

numbers either as a minus sign (when the system being used does not have a special key for
the minus sign) or to indicate continuing or inclusive numbers:

An en dash (-) makes an acceptable minus sign. A hyphen (-) is not a minus sign.
Compare the columns below. The alignment on the one using hyphensis ragged; the
aignment on the other is correct. In text, -35 mm should be =35 mm, and 525™° should
be 525, If this last example were sized at 9-point, asis often used in figure captions and
references, see the difference: 525 should be 525%°. in the version using the hyphen, one
wonders whether there is a speck on the paper or aminus sign. After reduction to 75%,
the hyphen may not even be visible.

The en dash asaminus sign:

No Yes
-634 —634
+523 +523
+125 +125
-100 -100

The en dash representing continuing or inclusive numbers
(to replace the word ““to,” indicating continuing or inclusive
numbers — note that no space is used with the en dash):

Examples:

...0npages 18-21

... during the week of May 15-21
... in Articles I-1V.

Note: Never use thewords “from” or “between’ with an en dash.
For example, avoid writing: ““from 1967-1972” or
“between 1967-1972.”

“From” requires the word *“to”” (asin “from 1967 to 1972”") and
“between” requires the word “and” (asin ““between 1967 and 19727).
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Another use for the en dash isin a compound modifier where one of
the elements is two words or is aready hyphenated:

New York—San Francisco flight
quasi-public—quasi-judicial branch

The em dash (— ), so called because it is the approximate width of the m, is used to indicate
an abrupt or more emphatic break than the colon or parentheses. Two little hyphens or an en
dash with space on each side do not convey this emphasis as effectively. If an en dash were
not available, the hyphens would have to do, but an em dash is available.

Proper use of the dashes adds to the professional appearance of a document.

Consistency

Strive for consistent format. An inconsistent and carel ess-appearing report may make
the reader wonder whether the work was also careless. In your final check, look for the
following:

Page numbers are correctly located (the same distance from bottom edge and outside
edge of the page in all cases). The Print Shop sometimes uses the page number to line up
the masters.

Margins are consistent.

If different margins have been used for right-hand pages and left-hand pages, the widest
margin is at the binding edge.

If dropped section heads have been used, all section heads are dropped consistently.

All other headings, figure captions, and table titles are formatted consistently.

For amore detailed checklist for report masters, refer to Figures 4-2 and 4-3.
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Layout

Placement of Figures and Tables

Display figures and tables as soon as possible after they are called out in the text. We
recommend placing them either at the top or the bottom of the text area (not in the middle).
Such placement presents an unbroken flow of text and usually a more pleasing appearance.
Obvious Relationship

Readers should be able to easily determine the relationship of graphics to the text and of
headings to their text.
Pleasing Appearance

A pleasing overall appearance invites readers to be interested in what you have to say.
Squeezed-looking pages, especially, discourage readers.
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Graphics

Introduction
Purpose

A graphic should convey the essence of information that cannot easily be made clear
with words. It should be afunctional part of your report, not afiller or an ornament. If a
particular graphic does not substantially contribute to the readers’ understanding, consider
not using it.
Orientation of graphics on page

The two types of orientation of text or graphics on a page are portrait and landscape
(also called broadside). Portrait refersto orientation in the normal vertical reading position.
Landscape requires that the page be turned 90 degrees (clockwise) to view the contents of
the page. See Sample 3-16.

Because repeated turning of the document is inconvenient for the reader, place graphics
in the same orientation as the text, provided that they remain legible at this size.
Citing non-Sandian source of graphic

If agraphic istaken from another work, that information must be included with the
graphic. If agraphic istaken from a published non-Sandia source, obtain written permission
from the previous publisher. Cite the source in your graphics caption, or above the caption,

so that the original source will “travel” with the graphic if someone else decides to use your
version of it.

Examples:
“Reprinted with permission from . . .” if the artwork is used as originally presented.
“ Adapted with permission from . . .” if redrawn with minor modifications.

“Redrawn with permission after . . .” if redrawn in substantially the same manner.

Note: Changing the graphic dightly does not relieve the author of the obligation to use a
source line. See Appendix D, Copyrights and Permissions, for a full discussion about using
the work of others.
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Numbers, captions, and titles

Each graphic must have a number and a caption (for figures) or title (for tables).
Number graphics sequentialy, usng Arabic numbers (for example, 1, 2, 3 or, if in section-
number style, 1-1, 1-2, etc.). Arabic numbers are quick to read and easy to format, especialy
in the Contents. In contrast, capital Roman numerals (for example, XVII1 or XXVII) are
very unwieldy to align in the Contents and slow down the reader when they are referenced in
the text.

Use aclear, unique caption or title. If necessary, add parenthetical information to
distinguish otherwise identical captions or titles. The caption or title should be short,
descriptive, and followed by a period. Thiswill be the entry in the Contents listing.
Descriptive text (which will not be included in the Contents) may be entered after the period.

For figures, place the caption 1 to 1-1/2 lines under theillustration. Gaps of three or
more lines between the figure and caption are distracting. The figure and the caption should
appear as a single unit even when nothing else appears on apage. Enter the figure caption in
afont different from the text (a small, bold font, but not smaller than 9 or 10 points). If the
caption isa small bold font, enter descriptive matter after the caption in the same font, but
not bold. Block the caption under the figure unless the figure is very narrow, in which case
the caption can be somewhat wider (but do not run it al the way across the page).

For tables, place the title 1 to 1-1/2 lines above the column headings. Enter the table
title in the same font used for figure captions (bold, and not larger than about 11 or 12
points). If desirable, descriptive matter can be added after the title in the same font, but not
bold.

Line Drawings

Line drawings include maps, charts, schematic diagrams, and line representations of
components or other objects. Some line drawings also contain shaded areas.

Reproducibility
Be sure that graphics are of good, reproducible quality.

All linesin drawings are solid (no broken or dim lines).

If computer-generated line drawings with colored lines are to be reproduced in black and
white, each line is identified by a unique symbol or otherwise clearly labeled.

(Note: Certain colors do not trandate well into shades of gray. Green, blue, and yellow3a
in that order%z are the least distinguishable from one another in black and white
trandations.)
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Drawing services

Creative Arts Dept. 12620 can help with al drawing needs. To obtain their services,
prepare Form SA 1820-A, Service Order form (Sample 3-17), attach your draft, and send or
hand-carry the request to Customer Service or the SCIS clerk. If your instructions are
complex, hand-carrying would be the better choice. Most Creative Arts jobs are picked up
from the artist (rather than being sent through the mail)—this gives the requester the
opportunity to proof the work.

Classified artwork. Hand-carry all classified artwork. Be sureto include all available
classifying information. On the Service Ordey, fill in the section called “ Complete for
Classified Work.”

Value of a good draft and of good communication with artist

A well-executed draft and good communication with the Creative Arts Department
contribute immeasurably to the quality of the finished graphic. A few minutes spent in clear
communication in the early stages saves time and redrawing later.

Here are some guidelines for creating good graphics and checking the effectiveness of a
completed one:

Give the artist agood, easily read draft. Explain, either by note or in person, areas that
might be confusing.

Tell the artist, or note on the Service Order form, the end use of the artwork and whether
it will be greatly reduced later. Such information helps the artist determine print size, line
weight, etc.

Make the drawing as simple as possible. Do not clutter it with detail that adds nothing to
the reader’ s understanding.

Keep information brief and simple, but include all elements needed to convey an accurate
picture. Use ssimple wording; delete unnecessary words and detail.

Use terminology that is consistent with the text. If you call athing a“widget” in the text,
then call it awidget in the figure. If you use*® cm3” in the text, use the same form in the
figure%anot “cu cm.”

Use white space effectively to separate callouts; be sure the reader can quickly relate each
callout to its respective area.
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Be careful that the callouts do not overpower the drawing; on the other hand, be sure the
print is large enough to remain legible after your planned reductions. See Sample 3-18 to
compare print sizes after reduction.

If you take your artwork to Creative Arts, the artist can guide you.

Include asimple key or legend to explain all symboals.

Be sure tick marks appear wherever they are needed.

Label both axes of plots correctly and consistently, and use terms and abbreviations that
are consistent with those used in text.

In summary, keep your drawing simple, informative, and easily interpreted. Proof the
completed drawing carefully.

Graphs

The most commonly used graphs are line graphs, followed by bar graphs and pie charts.

Because line graphs are by far the most commonly used in scientific and technical
documents, some basic guidelines are listed here:

Render curves with a uniform line that presents a smooth flow without angular change in
direction unless the angular change is required to present the information accurately.

Draw ordinary curves and chart lines through the center of data points. If the curveline
would make identification of the data point difficult, a white outline should be left around
the point. Curves should not be drawn through open data points.

Use different line thicknesses for different parts of the graph: thickest for the curve,
medium for the abscissa, ordinate, and major division lines, lightest for callout arrows,
grid lines (if used), dimension lines, and ticks.

When data points are not required on curves, use callouts or a simple line system (solid,
dotted, dashed, etc.) that is explained in alegend.

If labels directly on a curve create congestion, use a light-weight indicator arrow to a
callout in aless congested location.

Avoid showing grid lines unless they are required.
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Place legends inside a graph if space alows without overcrowding; otherwise place the
legend in an appropriate location outside the graph.

Use verticd labeling for the y-axis of a graph.

Oversize Figures

Some figures (usualy engineering releases and strip charts) are too large for a standard
page and must be handled as foldouts. Because foldouts are more expensive to print and
collate than standard sheets, use them only when absolutely necessary.

Foldout masters. Standard foldout masters come in three sizes, described below, and can be
obtained by hand pickup from the Creative Arts Department.

Size of
Term used for the Size of available printed
master mounting area page Form No.
1 to 1 foldout 9 15-1/2in. 11" 17in. SA 1820-GC
1/8 oversize foldout 10-1/8" 17-11/16 in. 11" 17 in. SA 1820-GUC
1/4 oversize foldout 12° 20-5/8in. 11" 17 in. SA 1820-GJC

Oversize masters. Materid that islarger than the standard 7° 9-in. text size can
sometimes be mounted on oversize masters that will be reduced to standard size by the
printer. Anexampleisacomputer printout that will not fit on the standard page. The
oversize masters, unlike the foldout masters, can be ordered from JIT.

The following table lists available oversize masters:

Size of
Term used for Size of available printed
the master mounting area page
1/8 oversize 8 10-3/4in. 8-1/2" 11in.
1/4 oversize 9-15/16" 12in. 8-1/2" 11in.
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Computer Art Generated by Line Organizations

Many organizations now create figures, frequently in color, on their own PCs and use
the printout as origina art masters or to be electronically integrated into the final document
and printed out on the Print Shop masters. If you computer-generate your own artwork,
consider the points made in the previous paragraph. Also pay special attention to the
following items.

If you create your own artwork on the computer, you must make the decisions about
print size. The current trend to use very small print for callouts causes problems when
DOE/OSTI or our library make copies that are reduced to 75%. Information you
consider vital may become lost at that point. Even if the information is not vital, the
reader will not know that and will be disturbed about what isillegible. Ten pointsisthe
preferred minimum for callouts on the artwork masters, although 9-point type may be
legible, especidly if it is bold.

Lines clearly differentiated by color in the origina may require some additiona
identification to be distinguishable in black and white reproduction.

Representations should be made in black and white if possible. Color should be used for
the final report only when it adds information to the graphic. Reproduction by color
copier is still tedious.

Two-sided printing of color is now permitted (either a color page backed to a text page
or a color page backed to another color page). Until recently it was not permitted
because it quickly gummed up the copying equipment.

Large blocks of color may be indistinguishable from one another when the illustration is
printed in black and white. Unless you are sure that the colors will trandate into
distinguishable shades of gray, use additiona identification, e.g., crosshatch, texture, line
styles.
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Photographs

Among its services, Creative Arts Department 12620 provides traditional and digital
photography for authors who would like to have professiona photographs taken for their
reports.

Callouts on photographs should be easy to read, and arrows going from callouts to the
point of interest should be clear. Using white arrows or black arrows edged with whiteis
often effective.

If you are using existing photographs, the best reproductions are made from black and
white glossy photographs with good contrast. Frequently, however, the only available
photographs are in color. If you plan to use halftones made from color prints, check that the
black and white rendition shows the detail you require. Certain colors do not translate well
to shades of gray. Green, blue, and yellow%4in that order% are the least distinguishable from
one another in black and white trandations.

Cropping extraneous material from photographs can focus attention on the area of

interest and allow more detail in the same amount of space. A well-handled photograph is as
important as well-written text.

Tables
Purpose of a table

Use atable to¥

present alarge amount of datain a small space.
compare different treatments of a single subject.

list variable information about a single subject.

Limited subject

Limit atable to one main subject. Comparing too many things in one table is self-
defeating. It isbetter to break the information into separate tables so that the information can
be presented in a straightforward manner with atitle that clearly describes what the table
contains.
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Format

Good formatting produces a functional table and often reduces the amount of table text
required. Follow these guidelines:

Number tables sequentially; give them clear and unique titles.

Labe each column with a descriptive heading.

Express measurements consistently, preferably in Sl units.

Be sure terminology in the table matches that in the text.

Use footnotes to explain complex circumstances or ideas or to cite data sources.

See Sample 3-19 for helpful information on presenting datain atable.

Lists

SPECIAL NOTE. A simple listing (no columns and no headings) should not be called a
table. A tablelists or compares at least two different things. A list may be boxed and called
afigure; however, if no number isrequired for referencing the list elsewhere in the report, it
may smply be included in the text immediately after the sentence introducing it.
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Intentionally Left Blank
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Samples

The following samples are provided for a quick
visual reference. Whenever possible, explanations
(enclosed in boxes) are placed on the samples to save
the user from searching the text.
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Samples

SECRET (UNCLASSIFIED SAMPLE)

SANDXX-XXXX This document contains ___ pages.

Internal Distribution Only
(Use Patent Caution, if applicable)

Note:

Conce ptS for .... (title) You may reconstruct this form on
your PC or have Org. 12620

(845-8261) make the cover for you.

John J. Doe and John H. Smith Another alternative is to copy the
(authors) “internal memorandum” block from
this form and mount it on your cover.

Printed January 1997

iﬂtel"nal memorandum L not to be distributed outside

Sandia National Laboratories

This format is to be used for informal working papers  Formal scientific and technical reports must be

as distinguished from official Sandia National Lab- produced in the official Sandia National Laboratories
oratories reports. Review is required for classification  report format and require full review and Manager or
and patent approval. Five copies must be sent to Director approval.

the Technical Library, 4916.

RESTRICTED DATA

This document contains Restricted Data as defined in the
Atomic Energy Act of 1954. Unauthorized disclosure
subject to Administrative and Criminal Sanction.

Classified by (name) , (title) , __(org. number)
(month and year)

SECRET (UNCLASSIFIED SAMPLE)

Sample 3-1. Classified internal memorandum cover.
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Samples

Secret Internal Memorandum:

This is an example of the cover format for a secret internal memorandum. A title page is
not required.

SAND numbers are used to list and track internal memorandums (reference symbols are
no longer used). The line organization obtains the SAND number from Org. 12620,
845-8220, and prepares the memorandum.

NOTE: Even though SAND numbers are no longer given out until documents go through
the entire Review & Approval process, SAND numbers can be given out to the author of
the internal memorandum when the author calls for it. This is because the memorandum
only goes through the Review & Approval process through Section 9, but never comes to
the R&A Desk. After the Review & Approval Form is completed through Section 9, the
author needs to distribute the memorandum and keep the Review & Approval Form on
file.

No copies of the internal memorandum may be sent outside SNL, nor may the
memorandum be cited as a reference in externally distributed papers and reports.

The line organization is encouraged to send one copy of the internal memorandum to
Central Technical Files, 8940-2; and five copies must be sent to the Technical Library,
Org. 4916; but no copies should be sent to the R&A Desk Coordinator or to DOE/OSTI.

Sample 3-1. (concluded).
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Samples

SANDXX-XXXX

Internal Distribution Only
(Use Patent Caution, if applicable)

Concepts for .... qite)

John J. Doe and John H. Smith
(authors)

Printed January 1997

Note:

You may reconstruct this form on
your PC or have Org. 12620
(845-8261) make the cover for you.

Another alternative is to copy the
“internal memorandum” block from
this form and mount it on your cover.

iﬂtel"nal memorandum L not to be distributed outside

This format is to be used for informal working papers
as distinguished from official Sandia National Lab-
oratories reports. Review is required for classification
and patent approval. Five copies must be sent to

the Technical Library, 4916.

Sandia National Laboratories

Formal scientific and technical reports must be
produced in the official Sandia National Laboratories
report format and require full review and Manager or
Director approval.

114

Sample 3-2. Unclassified internal memorandum cover.
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Unclassified Internal Memorandum:

This is an example of the cover format for an unclassified intf o requires this information.

page is not required. Get the number from DOE/TIC
. . 4500 or call 845-8220
SAND numbers are used to list and track internal memorand (org. 12690) for help.

no longer used). The line organization obtains the SAND nu

845-8220, and prepares the memorandum.

NOTE: Even though SAND numbers are no longer given out until documents go through
the entire Review & Approval process, SAND numbers can be given out to the author of
the internal memorandum when the author calls for it. This is because the memorandum
only goes through the Review & Approval process through Section 9, but never comes to
the R&A Desk. After the Review & Approval Form is completed through Section 9, the
author needs to distribute the memorandum and keep the Review & Approval Form on
file.

No copies of the internal memorandum may be sent outside SNL, nor may the
memorandum be cited as a reference in externally distributed papers and reports.

The line organization is encouraged to send one copy of the internal memorandum to
Central Technical Files, 8940-2; and five copies must be sent to the Technical Library,
Org. 4916; but no copies should be sent to the R&A Desk Coordinator or to DOE/OSTI.

Sample 3-2 (concluded).

SAND number comes from —> SAND97-1674 Distribution
Org. 12690 at final stage of Review & Unlimited Release Category UC-706

Approval process.

Distribution limitation: see sample

July 1997
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Samples

called “Markings and legends for

cover and title page” for official
wording for all distribution limita-
tions.

Use the current month for print date
unless you have a compelling reason
to use another date.

The Velocity Interferometer System

for any Reflector

Mod B, the Push-Pull With Double-Delay-Leg

Include the organization title

but not the org. number. —> Explosive Projects and Diagnostics Division title page.”

Sandia requires official
reports to have an abstract
(exceptions are rare).

e

and Dual VISAR Modes

O. B. Crump, Jr., and P. L. Stanton <

See sample called “Treatment
of multiple authors’ names on

Sandia National Laboratories
P.O. Box 5800 Preferably, spell out authors’

fi iddl .
Albuquerque, NM 87185-0619 < | o ormiddiename

Zip + main author’s
Mail Stop

Abstract

The Velocity Interferometer System for Any Reflector (VISAR) is the modern
standard for measurement of shock phenomena. This report describes the
original VISAR and its evolution into the current Mod B version built for
Sandia’s Explosive Projects and Diagnostics Division 2514. The Mod B system
incorporates the\p{sh-pull signal processing introduced in Mod A to reduce
sensitivity to target'self-light and simplify data reduction, and it introduces the
use of two push-pull VISARSs to obtain two modes of operation.

Use this legend

only ifyourreport | >
This document may reveal patentable subject matter. The
information must not be divulged outside Sandia National

needs a Patent
Caution.

PATENT CAUTION

See sample called | | ghoratories without the approval of the Patent and

“Markings and
legends for cover

Licensing Office. Approved external recipients must not

and title page,” divulge the information to others.

third column.

(Not all release
statements

Distribution authorized to U.S. Government agencies only;
other requests shall be approved by the cognizant DOE

require a legend.) Departmental Element.

Be sure classification level is at the
top and bottom of each page in tgg
print, at least 1/8-inch high.

SAND number comes from Org.
12690 at final stage of R&A process.
Use the current month for print
date unless you have a compelling
reason to use another date.

f : infQrmation from R&A form. See sample called
- )
le 3-3. Unclassified title mi gs and legends for cover and title page,”
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SECRET second column, for NWD and Sigma guidance.
SAND97-XXXX Distribution

Nuclear Weapon Data = Sigma 1 <—— Category C—XX
Printed October 1997 T

DOE requires this
information. Get the
number from DOE/TIC
LT i
845-8220 (Org. 12690)
for help.



Samples

Final Weapon Development Report

Enter classification of title
and abstract as indicated
on R&A form.

See sample called S\F\ED 0‘\\‘
uTreatm’entofmuItiple \—As es
;;tgt::,r,s names on title U“-g“ P“‘pos

author’s first or middle
name.

I_nclude the organization Michael C. Doe
ﬁggﬁ not the org. Universal Applications Department
Sandia National Laboratories

P.O. Box 5800 Zip + author's

Albuquerque, NM 87185-0619 <—Mail Stop

Preferably, spell out \\\\15“3“

Abstract (U)

This report describes the status of the BXX-X and BXX-X bombs of first
production unit. These bombs each incorporate a Category F permissive
action link, a nonviolent command disable system. The importance of
knowing and stabilizing the ambient working temperature of thermocouple
tubes is stressed. Other observations regarding time constants versus
pressure changes are also noted.

—
Classified by B. D. Zzzzzz, Manager, ABC Department 2345,
Month, Day, 19XX.

CRITICAL NUCLEAR WEAPON DESIGN INFORMATION
DoD DIRECTIVE 5210.2 APPLIES

Insert appropriate RESTRICTED DATA This document contains Restricted Data
notices as indicated | | a5 defined in the Atomic Energy Act of 1954. Unauthorized

on the R&A form. . . .. . . .
For wording, see disclosure subject to Administrative and Criminal Sanctions.

sample called . BN
“Markings and NATIONAL SECURITY INFORMATION Unauthorized
legends for cover disclosure subject to Administrative and Criminal Sanctions. These always
and title page.” appear together.
y - Derivatively Classified based upon
se margins that H H H
are different from enter appropriate information). « |
X‘S;?a%ft.the @eolassiw on (enter appropriate information).J
SECRET
Sample 3-4. Classified title page.
SANDXX-XXXX Distribution
Unlimited Release Category UC-XXX

Printed October 19XX
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Samples

*The work described in this report was performed for Sandia National Laboratories under

Field Examination of Shale and Argillite

N

In Northern Nye County, Nevada*

James R. Connolly
Lee A. Woodward

Department of Geology
and
Institute of Meteorites
University of New Mexico
Albuquerque, NM 87131

Sandia Contract No. XX-XXXX | Include Sandia contract
(purchase order) number.

Example: AB-7294

Either center it under the
contracting company’s
name or footnote it to the

title.

Abstract
Thirty-two locales underlain by clay-rich strata ranging from
Cambrian Pioche Shale to Mississippian Chainman Shale and
equivalents were examined in northern Nye County, Nevada. The
text of the report summarizes data for each stratigraphic unit
examined. Checklists for tabulating field data at each locale are
included in an appendix. Working guidelines used to evaluate the
locales include a minimum thickness of 150 m (500 ft) of relatively
pure clay-rich bedrock, subsurface depth between 150 m (500 ft) and
900 m (3000 ft), low topographic relief, low seismic and tectonic
activity, and avoidance of areas with mineral resource production or
potential. Field studies indicate that only the Chainman Shale,
specifically in the central and northern parts of the Pancake Range,
appears to contain sites that meet these guidelines.

Contract No. XX-XXXX.

118

Sample 3-5. Title page for contractor report.

d
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Multiple authors:

Two or more departments:

Sandia and an outside company:

Editor:

Authors and editor:

Frank Biggs, Marion P. Apodaca, and Clarence R. Mehl
Test Planning and Diagnostics Department
Sandia National Laboratories
P.O. Box 5800
Albuquerque, NM 87185-3415

J. William Rogers, Jr., and Stephen J. Ward
Initiating and Pyrotechnic Components Department

Ronald A. Guidotti
Exploratory Batteries Department

Sandia National Laboratories
P.O. Box 5800
Albuquerque, NM 87185-2356

Randall R. Nason and August E. Binder
Project Engineering Department
Sandia National Laboratories
P.O. Box 5800
Albuquerque, NM 87185-0156

John L. Darby
Science and Engineering Associates, Inc.
Albuquerque, NM 87190

Randall R. Nason, Editor
Project Engineering Department
Sandia National Laboratories
P.O. Box 5800
Albuquerque, NM 87185-9824

Frank Biggs and Marion P. Apodaca
Test Planning and Diagnostics Department

Edited by

Stephen J. Ward
Initiating and Pyrotechnic Components Department
Sandia National Laboratories
P.O. Box 5800
Albuquerque, NM 87185

Sample 3-6. Treatment of multiple authors’ names on title page.
Markings and Legends for Cover and Title Page
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Samples

and
Physical Protection of
Limited Access SAND Documents

All SAND documents require a special marking or legend, or both. This table lists
the markings and legends to be used with various types of reports. To ensure
proper physical protection, the markings and legends appropriate for a particular
report should be placed on the draft copy as soon as possible. Just before a
SAND Report is printed, the line organization requests a cover master from the
Creative Arts Department. At that time a comparison is made of the author’s title
page and the completed Review & Approval Form, and any discrepancies are
resolved.

Legend for different print styles in this table:

Bold text, Initial Caps, ALL CAPS: Place in SAND Report as indicated.

Italicized text: explanatory matter.

Cover and Title Page Distribution
Limitation (place in top block under the

SAND No.
Name of *) and Legend to be Placed on Cover and
Notice Required Markings (shown in all Title Page; deviations are noted.

caps; place as indicated).

UNCLASSIFIED UNLIMITED RELEASE DOCUMENTS (DOE G 1430.1D-1,11,2.1)
Physical Protection: None required.

Unlimited On cover only® | Approved for public release; distribution is
Release unlimited.

Sample 3-7. Markings and legends for cover and title page.

Cover and Title Page Distribution

Limitation (place in top block under the

SAND No.
Name of °) Legend to be Placed on Cover and
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Samples

Notice and Title Page; deviations are noted.
Required Markings (shown in all
caps; place as indicated).
UNCLASSIFIED CONTROLLED INFORMATION (UCI)
Physical Protection: See notes at end of table. (DOE G 1430.1D-1,11,4.1.13.2)
(DOCUMENTS GOING TO FOREIGN COUNTRIES. Such instances are rare.
If the need for instructions should arise, see order 1430.2B,VII for guidance.)
Applied Applied Technology APPLIED TECHNOLOGY
Technology | (DOE G 1430.1D-1,11,4.1.13.2,1,i) Any further distribution by a holder of this
product or data therein to third parties
representing foreign interests, foreign
governments, foreign companies, and foreign
subsidiaries or foreign divisions of U.S.
companies shall be approved by the
(insert appropriate NE Program Office official
from list below), * U.S. Department of Energy.
Further, foreign party release may require
DOE approval pursuant to 10 CFR 810, and/or
may be subject to Section 127 of the Atomic
Energy Act.
* (a) Associate Deputy Assistant Secretary for
Reactor Systems, Development, and
Technology
(b) Associate Deputy Assistant Secretary for
Reactor Deployment
(c) Deputy Assistant Secretary for Space and
Defense Power Systems
(d) Deputy Assistant Secretary for Naval
Reactors
UNCLASSIFIED CONTROLLED INFORMATION (Continued) ®
Sample 3-7 (continued).
Cover and Title Page Distribution
Limitation (place in top block under the
SAND No.
Name of ) and Legend to be Placed on Cover and
Notice Required Markings (shown in all Title Page; deviations are noted.
caps; place as indicated).
July 1997 121
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Internal
Distribution
Only (IDO)

Internal Distribution Only

Note: DOE Distribution Category
Number (UC-# or C-#) should not appear
on cover or title page. Leave this line
blank on the R&A form, since report does
not go to DOE/OSTI.

Note: Distribution list begins as follows:
INTERNAL DISTRIBUTION ONLY:

Note: For unclassified reports, change
the quantity from 2 to 1 in the following
standard distribution entry for
“housekeeping” copies:

1 MS 0619 Review & Approval Desk,
12690

For classified reports, keep the following
in the standard distribution “house-
keeping” copies:

1 MS 0619 Review & Approval Desk,
12690
(Org. 12690 will process the document,

but not forward it—as is done for reports
going outside of Sandia—to DOE/OSTI.)

UNCLASSIFIED CONTROLLED INFORMATION (Continued) ®

Sample 3-7 (continued).

Name of
Notice

Cover and Title Page Distribution
Limitation (place in top block under the
SAND No.)

and
Required Markings (shown in all
caps; place as indicated).

Legend to be Placed on Cover and
Title Page; deviations are noted.

UNCLASSIFIED CONTROLLED INFORMATION, Continued

122
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. . _—>
Required Markings (shown in all caps;

place as indicated).

Export Export Controlled Information EXPORT CONTROLLED INFORMATION
Controllgd o Ve This product contains technical data, the
Information n cover only export of which is restricted by the Nuclear
(ECI) (DOE G 1430.1D-1,11,4.1.13.2,1,d) | Nonproliferation Act; the Arms Export Control
o Act (22 U.S.C. 2751, et seq.); the Atomic
Marking: Energy Act of 1954, as amended (42 U.S.C.
EXPORT CONTROLLED 2077); or the Export Administration Act of
1979, as amended (50 U.S.C. 2401, et seq.).
INFORMATION - . .
Violations of these laws may result in severe
(Place at the bottom of each administrative, civil, or criminal penalties.
internal page.)

On both cover and title page ® | Distribution authorized to U.S. Government
agencies and their contractors; other
requests shall be approved by the cognizant
DOE Departmental Element.

EClI information is further described (on To both the cover & title page add one of the
th? RE&A F(Em;]), Vﬁ'tdh onet of the foIIovtvrl]ng following legends that corresponds with your ECI
categories (which do not appear on the category:
SAND Report):
ITAR Treat thi terial D t t of Stat
(International Traffic and Arms reat this material per bepartment ot State
. International Traffic and Arms Regulations,
Regulation) 22CFR120-130
EAR Treat thi terial D t t of
(Export Administration Regulations) reat this material per bepartment o
Commerce Export Administration
Regulations,
____________ DoE . |MsCRRT3OTZA
D t tof E . .
(Department of Energy) Treat this material per Department of Energy
Assistance to Foreign Atomic Energy Activity
NRC Regulations, 10CFR810.1.
Nuclear Regulatory C issi . .
(Nuclear Regulatory Commission) Treat this material per the Nuclear Regulatory
> | Commissions’s Export and Import of Nuclear
Equipment and Material Regulation,
10CFR110.
UNCLASSIFIED°CONTROLLED INFORMATION (Continued) ®
Sample 3-7 (continued).
Cover and Title Page Dbistribution—
Limitation (place in top block under the
SAND No.)
mame of and Legend to be Placed on Cover and
otice

Title Page; deviations are noted.

UNCLASSIFIED CONTROLLED INFORMATION, Continued

Naval
Nuclear
Propulsion

Naval Nuclear Propulsion Information

(DOE G 1430.1D-1,11,4.1.13.2,1,)

(No specified legend. Distribution is very limited.
See DOE Directive.)
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Information
Official Use | Official Use Only OFFICIAL USE ONLY
%‘&yo) Place legend on front cover only® Contains information which may be exempt
from public release under the Freedom of
Marking: Information Act (5 USC 552), exemption
number(s) ___ (insert appropriate exemption
OFFICIAL USE ONLY number(s) from Information Management
(Place at the top and bottom of cover, Manual, Section V11:2.7). Approval by the
title page, and back cover.) cognizant Sandia or Depa}rtment of !Energy
Departmental Element prior to public release
is required.
Note: “Originator” is the Sandia author. The
“date” is when the information was determined | Originator:__(Name) Date: (Month-
to be Official Use Only. Day-Year)
Patent Patent Caution PATENT CAUTION
Caution/ :
L This document may reveal patentable
Invention If Eatent Caution is marked on R&A form, subject matter Th)é informztion must not be
Disclosure place these two legends on front cover only. divulged outsiae Sandia National
(This Patent Caution legend . \ Laboratories without the approval of the
was approved by the Patent and Licensin Patent and Licensing Office. Approved
Office in lieu of the one in external recipients must not divulge the
DOE G 14301D‘1,”,41132,1,a) information to others.

If Invention Disclosure is marked o . .
Form, place this notice on front cover 0%] : \Dlstrlbutlon authorized to U.S. Government

agencies only; other requests shall be

No distribution limitation for approved by the cognizant DOE

Patent Interest. Departmental Element.

No distribution limitation for A disclosure of invention relating to the

Copyright Interest. Ssubject of this publication (or presentation)
The Distribution list for a Patent Caution or has been filed with the U.S. Department of
Patent Interest should include: Energy.
1 MS 0161 Patentand Licensing Office,

11500

UNCLASSIFIED CONTROLLED INFORMATION (Continued) ®

Sample 3-7 (continued).
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Name of
Notice

Cover and Title Page Distribution
Limitation (place in top block under the
SAND No.)

and
Required Markings (shown in all caps;
place as indicated).

Legend to be Placed on Cover and
Title Page; deviations are noted.

UNCLASSIFIED CONTROLLED INFORMATION, Continued

The abstract should not include
Protected CRADA Information.

Marking:
PROTECTED CRADA INFORMATION

(Place at the top and bottom of cover,
title page, and back cover.)

(DOE G 1430.1D-1,11,4.1.13.2,1,b)
For CRADA documents, add the following
to the END of the housekeeping copies:

1 MS 1380 Technology Transfer,
4212

Non-Sandia Non-Sandia Proprietary Information NON-SANDIA PROPRIETARY
Proprieta}ry NOTE for Distribution: We suggest INFORMATION
Information that you DO NOT SEND reports This technical data contains Non-Sandia
containing Non-Sandia Proprietary Proprietary Information furnished under
Information to DOE/OSTI. If rgport contract no. with the U.S.
does go to DOE/OSTI, do not include Department of Energy. Disclosure outside
the i . ‘ L the Government is not authorized without
I\rl]on-San ia Proprietary Information in prior approval of the originator, or in
the report. accordance with provisions of 48 CFR
The abstract should not include 952.227 and
Non-Sandia Proprietary Information. 5U.S.C.552.
Marking:
NON-SANDIA PROPRIETARY
INFORMATION Distribution authorized to U.S. Government
(Place at the top and bottom of cover, | @gencies only; other requests shall be
title page, and back cover.) approved by the cognizant DOE Departmental
(DOE G 1430.1D-1,11,4.1.13.2,1,9) Element.
Protected Battery Information
gg::s:t;ed Place legend on front cover only PROTECTED BATTERY INFORMATION
Information The abstract should not include This product contains Protected Battery
Protected Battery Information. \ Information which was produced under
Marking: Contract/CRADA No. and is not to
PROTECTED BATTERY be further disclosed for a period of up to five
INFORMATION years after the completion of the individual
(Place at the top and bottom of cover, | Project, or not prior to _(date) .
title page, and back cover.)
(DOE G 1430.1D-1,11,4.1.13.2,1,j)
Protected Protected CRADA Information PROTECTED CRADA INFORMATION
CRADA Place legend on front cover & title page. This product contains Protected CRADA
Information

Information which was produced  (date)
under CRADA No. and is not to be
further disclosed for a period of

from the date it was produced except as
expressly provided for in the CRADA.

Note: “(date)” refers to the month and year that
the most recent Protected CRADA Information
was added to the report (per Patent & Licensing
Center 11500, Sept. 1996).
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Sample 3-7 (continued).
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Cover and Title Page Distribution
Limitation (place in top block under the
SAND No.)

Name of and Legend to be Placed on Cover and
Notice Required Markings (shown in all caps; Title Page; deviations are noted.
place as indicated).
UNCLASSIFIED CONTROLLED INFORMATION, Continued

Small SBIR Proprietary Information SMALL BUSINESS INNOVATION

Business I RESEARCH

Innovation Marking:

Research SBIR PROPRIETARY . PRQPR_'ETARY DATA

(SBIR) (Place at the top and bottom of cover, Furth.er d;sl:?grlgl|Bat|ont onlyt aISE?lrectetd by the
title page, and back cover.) cognizan epartmental Element.
(DOE G 1430.1D-1,11,4.1.13.2,1,e)

Sandia Sandia Commercially Valuable SANDIA COMMERCIALLY

Commer- Information VALUABLE INFORMATION

cially This document may reveal Sandia Commer-

Valuable cially Valuable subject matter. The informa-

Information Note: Distribution is ONLY to Sandia

INTERNAL recipients.

(Federal Register 10 CFR 1004.3(e)
as of 1-11-95)

Note: Sandia Commercially Valuable
Information is Sandia’s version of
Non-Sandia Proprietary Information.

tion must not be divulged outside Sandia
National Laboratories without the approval of
the Patent and Licensing Office. Approved
external recipients must not divulge the
information to others.

Unclassified

Unclassified Computer Software

UNCLASSIFIED COMPUTER SOFTWARE

Computer This computer software has been developed
Software under sponsorship of the Department of
(ucs) Energy. Any further distribution by any
Note: UCS requires a special legal notice; holder of this software package or any data
see 1360 .4B. contained therein outside of DOE offices or
other DOE contractors, unless otherwise
specifically provided for, is prohibited
without the approval of the DOE Energy
Science and Technology Software Center
(1360.4B) | (P.O. Box 1020, Oak Ridge, TN 37831) or
Sandia National Laboratories.
UNCLASSIFIED CONTROLLED INFORMATION (Continued) ®
Sample 3-7 (continued).
Cover and Title Page Distribution
Limitation (place in top block under the
SAND No.)
126
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Name of
Notice

and
Required Markings (shown in all
caps; place as indicated).

Legend to be Placed on Cover and
Title Page; deviations are noted.

UNCLASSIFIED CONTROLLED INFORMATION, Continued

UCNI Unclassified Controlled Nuclear UCNI has two legends. Rely on the responsible
Information UCNI Reviewing Official for guidance as to which
version to use.
Marking:
UNCLASSIFIED CONTROLLED Before document is fo.rmally determined to be
NUCLEAR INFORMATION UCNI, use this legend:
(Place at the bottom of each internal NOT FOR PUBLIC DISSEMINATION
page. If space is limited, the acronym . lassified C lled |
“UCNI” may be used instead.) May conFam Ung assifie pntro ed Nuclear
Information subject to Section 148 of the
(DOE G 1430.1D-1,11,4.1.13.2,1c: Atomic Energy Act of 1954, as amended
5650.3A) (42 U.S.C. 21-68). Approva! by the_ Department
OPTIONAL: The marking of Energy prior to release is required.
UNCLASSIFIED CONTROLLED o .
NUGLEAR INFORMATION Distribution authorized to the Dep.artment of
Energy and DOE contractors only; other
can also be placed at the top and -
. requests shall be approved by the cognizant
bottom of the cover, title page, and
DOE Departmental Element.
back cover.
Reviewing Officials at Sandia After document has been determined by a
are specifically trained and designated Reviewing Official to be UCNI, use this legend:
as such. They determine whether a
document Contains, does not Contain, or UNCLASSIFIED CONTROLLED NUCLEAR
no longer contains UCNI. They are
granted authority by a formal INFORMATION
memorandum from the Sandia NOT FOR PUBLIC DISSEMINATION
Classification Officer. ~ | Unauthorized dissemination subject to civil
and criminal sanctions under Section 148 of
the Atomic Energy Act of 1954, as amended
(42 U.S.C. 2168).
Reviewing Official:
(Name/Title)
Date:
Distribution authorized to the Department of
Energy and DOE contractors only; other
requests shall be approved by the cognizant
DOE Departmental Element.
UNCLASSIFIED CONTROLLED INFORMATION (Continued) ®
Sample 3-7 (continued).
Cover and Title Page Distribution
Limitation (place in top block under the
SAND No.
Name of ) and Legend to be Placed on Cover and
Notice Required Markings (shown in all Title Page; deviations are noted.
caps; place as indicated).
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UNCLASSIFIED CONTROLLED INFORMATION, Continued

Specified Specified Dissemination SPECIFIED DISSEMINATION Only those

Dissemina- recipients listed under “Distribution” are

tion authorized to receive copies of this report.
NOTE for Review & Approval form: They are not authorized to disseminate the
In Section 4 of the Review & Approval information further without permission from
Form, request the SPECIFIED the originator or the agency that required the

DISSEMINATION category, and provide | distribution restriction.
a letter of justification addressed to
the R&A Desk Coordinator from the
agency or the Sandia/DOE Project
Office that requires the distribution
be limited. Classification and Sensitive
Information Dept. 7447 will review the
letter and ensure the appropriateness of
the use of the Specified Dissemination
category.

Note: The report’s Distribution list
begins as follows:

SPECIFIED DISSEMINATION:
Note: If the Specified Dissemination

distribution list does not include DOE,
do not send report to DOE/OSTI.

Work Note: If an unclassified Work For Others document is to be sent to DOE/OSTI, but is not
For DOE-funded, use “UC-000" on the R&A Form (Section 3) for the DOE Distribution Category
Others Number. “UC-000” should not appear on the cover or title page.

(WFO)

Funding statement: On the report cover, use the contract or agreement number (instead of
the DOE contract number) of the funding agency that sponsored the work. Example of a
funding statement: “This work was supported by under Contract

Distribution list: Authors are encouraged to include a Distribution list with their Work For
Others report, containing at least the “housekeeping” copies (see Sample 3-9).

Sample 3-7 (continued).

CLASSIFIED DOCUMENTS (DOE G 1430.1D-1,11,4.1.13.3)

Classified documents have levels of classification: TOP SECRET (TS), SECRET (S), and
CONFIDENTIAL (C). They also have categories of classification and other limitations: RD,
FRD, NSI, NWD, Sigmas, CNWDI, U.S. Only, U.S. and ____ Only, and US/UK, and Specified
Dissemination. These levels, categories, and other limitations may be used in various
combinations. For example: SRD, SFRD, CRD, SNSI.

LEVELS: All classified documents must be
marked with the classification level:
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Marking:
TOP SECRET
-IS—O(F;) If you have a Top Secret
ECRET document, contact
Classification & Sensitive
Information Dept. 7447 for
marking requirements.
Marking:
SECRET SECRET
Place at the top and bottom
of each page in bold letters at
least one-eighth-inch high.
Marking:
CONFIDENTIAL
CONFI- Place at the top and bottom
DENTIAL of each page in bold letters at
least one-eighth-inch high.
%_E s These markings are placed near the bottom of both the cover and the title page.
RESTRICTED| RESTRICTED DATA This document Classified By: _ (ADC's Name), (Title)
DATA (RD) contains Restricted Data as defined in (Org.Name), (date)
the Atomic Energy Act of 1954. Derived From: _ (Classification Guide)
Unauthorized disclosure is subject to (Date of Guide)
Administrative and Criminal Sanctions.
FORMERLY | FORMERLY RESTRICTED DATA Classified By: _ (ADC's Name), (Title)
RESTRICTED| Unauthorized disclosure is subject to (Org.Name), (date)
DATA (FRD) | Administrative and Criminal Sanctions. Derived From: _(Classification Guide)
Handle as Restricted Data in Foreign (Date of Guide)
Dissemination. Section 144.b, Atomic
Energy Act, 1954.
CLASSIFIED DOCUMENTS (Continued) ®
Sample 3-7 (continued).
Cover and Title Page Distribution
Limitation (place in top block under the
SAND No.)
Name of T T and T T ‘Legendto be Placed on Cover and
Notice Required Markings (shown in all Title Page; deviations are noted.
caps; place as indicated).

CLASSIFIED DOCUMENTS, Continued

CATE-
GORIES
(cont.):

National National Security Information NATIONAL SECURITY INFORMATION
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Security Unauthorized disclosure subject to
I(rlllfglr)matlon Administrative and Criminal Sanctions
***See Classification Office, Org. 7447 - . , .
(Technical Communications Classified By: (gDC s Name), d(Tltle)
Dept. 8815 at SNL/CA) for guidance. (Org.Name), (date)
Derived From: _(Classification Guide)
(Date of Guide)
Declassify On: _ (Date, Event, or Exemption)
Al dd thi tice to th
Socgver a:dr]tiotllef?)a(;e®e Further dissemination to other than DOE and
DOE contractors only as directed by the
cognizant DOE Departmental Element;
(Distribution Statement F requester must possess appropriate security
' clearance, need-to-know, and facility
DOE G 1430.1D-1,11,4.1.13.3) approval by the DOE Office of Security
Affairs for classified documents.
ACCESS
LIMITATION
DESIGNA-
TORS:
NWD Nuclear Weapon Data - Sigma __ NOTE: Certain dissemination limitations are to be
used for certain Sigmas.
NOTE: A Sigma number must appear on On the report cover and title page, insert the
any NWD report. . . . :
appropriate Sigma legend (choices are listed on
the next page) based on your report’s Sigma
number, classification, and category.
(DOE G 1430.1D-1,11,4.1.13.3)
CLASSIFIED DOCUMENTS (Continued) ®
Sample 3-7 (continued).
Cover and Title Page Distribution
Limitation (place in top block under the
SAND No.
Name of ) and Legend to be Placed on Cover and
Notice Required Markings (shown in all Title Page; deviations are noted.

caps; place as indicated).

CLASSIFIED DOCUMENTS, Continued

Information on Sigma
legends:

For SRD Sigma 1, 2, 11, 12, & 13
documents, add this legend to the

cover and title page.
_—

Further dissemination to other than DOE and
DOE Weapon-Complex contractors only as
directed by the DOE Office of Military
Application; requester must possess final
SECRET clearance, RD access authorization,
need-to-know, and facility approval by the

130
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Note: For Sigma 12 ONLY, add this
WARNING to the previous Sigma
legend.

For all RD Sigma 3, 4, 5,9, & 10
documents, all CRD Sigma 1, 2, & 11
documents, and all non-Sigma RD
documents, add this legend to the
cover and title page.

For all FRD Sigma 3, 4, 5, 9, & 10
documents, and all other FRD and NSI
documents, add this legend to the
cover and title page.

DOE Office of Security Affairs.

SIGMA 12 WARNING % LIMITED
ACCESS

This document contains Sigma 12
information relating to nuclear directed
energy weapons. This document may only
be read by persons whose names appear on
the approved Sigma 12 access list.

Further dissemination to other than DOE and
DOE contractors only as directed by the
cognizant DOE Departmental Element;
requester must possess appropriate security
clearance, Restricted Data access
authorization, need-to-know, and facility
approval by the DOE Office of Security
Affairs.

Further dissemination to other than DOE and
DOE contractors only as directed by the
cognizant DOE Departmental Element;
requester must possess appropriate security
clearance, need-to-know, and facility
approval by the DOE Office of Security
Affairs for classified documents.

CLASSIFIED DOCUMENTS (Continued) ®

Sample 3-7 (continued).

Name of
Notice

Cover and Title Page Distribution
Limitation (place in top block under the
SAND No.)

and
Required Markings (shown in all
caps; place as indicated).

Legend to be Placed on Cover and
Title Page; deviations are noted.

CLASSIFIED DOCUMENTS, Continued

Nuclear Weapon Data -
15)

Sensitive Use Control Information
Access Restricted

Sigma (14 or

Check that all recipients are on the
Sigma 14/15 access list maintained
by Use Control Systems & Stockpile
Support Dept. 2123. Applies to a
minimum classification of Secret.

Pending revision of DOE Directive
5610.2, use legends for SRD or FRD
Sigmas, described previously, as well

SENSITIVE USE CONTROL
INFORMATION

ACCESS RESTRICTED

This document contains sensitive use
control design information. Further
dissemination of this information must be on
a strict need-to-know basis and authorized by
either the SNL Sigma 14/15 Facility
Coordinator, the program manager, the use
control access list, or the DOE Headquarters
Deputy Assistant Secretary for Military
Applications and Stockpile Support.
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as the Sigma 14 or 15 legend.

CNWDI Critical Nuclear Weapon Design CRITICAL NUCLEAR WEAPON DESIGN
Information INFORMATION
When the document is to be (or may be) DoD DIRECTIVE 5210.2 APPLIES
distributed to DoD, the above limitation
should be placed directly under the NWD
line.
U.S. Only U.S. Only NOT RELEASABLE TO FOREIGN NATIONALS
OR THEIR REPRESENTATIVES
U.S. and U.S. and Only NOT RELEASABLE TO FOREIGN NATIONALS
(specify country or countries) OR THEIR REPRESENTATIVES EXCEPT
(specify THOSE FROM
country or (specify country or countries)
countries)
Only
CLASSIFIED DOCUMENTS (Continued) ®
Sample 3-7 (continued).
Cover and Title Page Distribution
Limitation (place in top block under the
SAND No.
Name of ) and Legend to be Placed on Cover and
Notice Required Markings (shown in all Title Page; deviations are noted.

caps; place as indicated).

CLASSIFIED DOCUMENTS, Continued

US/UK

US/UK Atomic Information

US/UK ATOMIC INFORMATION

This document contains US and UK Atomic
Information exchanged by the Governments
of the United States and the United Kingdom
in accordance with the “Agreement for
Cooperation on the Uses of Atomic Energy
for Mutual Defense Purposes.” This
document will be handled in the same
manner as documents containing either
United States or United Kingdom ATOMIC
markings under the terms of that agreement.

Specified
Dissemina-
tion

Specified Dissemination

NOTE for Review & Approval form:

SPECIFIED DISSEMINATION Only those
recipients listed under “Distribution” are
authorized to receive copies of this report.
They are not authorized to disseminate the

132
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In Section 4 of the Review & Approval information further without permission from
Form, request the SPECIFIED the originator or the originator’s designated
DISSEMINATION category, and provide representative.

a letter of justification addressed to
the R&A Desk Coordinator from the
agency or the Sandia/DOE Project
Office that requires the distribution
be limited. Classification and Sensitive
Information Dept. 7447 will review the
letter and ensure the appropriateness of
the use of the Specified Dissemination
category.

Note: The report’s Distribution list
begins as follows:

SPECIFIED DISSEMINATION:
Note: If the Specified Dissemination

distribution list does not include DOE,
do not send report to DOE/OSTI.

NOT

Sample 3-7 (continued).
ES FOR SAMPLE 3-7:

PHYSICAL PROTECTION OF DOCUMENTS

Physical Protection of Unclassified Limited-Access SAND Documents

Maintain physical control of document at all times while working on it. Never leave it
unattended in an uncontrolled area.

Store document in a secure container (locked desk or equivalent) or controlled office area or
facility (vault) when not in use.

Destroy working papers in such a manner that they cannot be reconstructed. (Use a shredder,
for example.)

Use cover sheet SF 1008-UCN (for UCNI) or SF 1008-UCA (for UCI) on document at all times.

Physical Protection of CLASSIFIED Documents

Make sure that all personnel with access to classified documents have the appropriate security
clearance and a need-to-know.

Maintain physical control of document at all times. Never leave it unattended in an
uncontrolled area.

Store CLASSIFIED documents in DOE-approved locked safe or vault when not in use.

Destroy working papers in such a manner that they cannot be reconstructed. (Use a shredder,
for example.)

Use properly marked front and back cover sheets on each copy of the draft document and on
the masters: for SECRET, use Form SF 704 for the front cover and Form SA 2900-HE or
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-HEA for the back cover; for CONFIDENTIAL, use Form SF 705 for the front cover and
Form SA 2900-HEA for the back cover.

Sample 3-7 (concluded).

Contents
EXECULIVE SUMIMAIY ....uiiiiiiiiiiiiiiiie s nnnnnnne 7
NOMENCIATUIE ...ttt nnes 8
INEFOTUCTION  ..eeiiiiiiiieee et nnes 9
PUI D0 .. e et ettt e e et e e e e e eeaaas 10
o S 0] o 11
T o] o PRI 13
GEOIOGIC ASPECTS.... . 14
L] = A Y = | - RSP 15
o Y70 [ 0] oo | 2 15
L= o1 o1 PR 23
SAlt 26
SPR System CONSIAEratioNS ..........oooiiiiiiiiiii e 30
Cavern CoNFIQUIATIONS ........cii it e e e e e e e e e e e e e eeeeees 30
SPR CAVEIMS ...ttt n 30
CaVvern INTEGIILY ISSUBS .......uiiiiiiiiiiiiiiiiieeeeeee et nnnnnnne 35
RETEIEINCES oo nne 53
APPENDIX A-Bayou Choctaw Regional Geologic HiStory..........cccoovvviiiiiiiiiiiiiiieeeeeees 59
APPENDIX B—Bayou Choctaw Well Data ............ccouuiiiiiiiiiiiiecii e 63
Figures
1 Well locations and Cross SECTION INUEX ........uuuururieririiiiiiiiiieieeneeeeeeeeeeeeeeeneeeeeneenenennes 15
2  Salt stock configuration, (a) Isometric view and (b) Contour of top
OF QA s 18
3 StrategiC petroleum reSErve CAVEINS. ........uuuuueriiiiiiiiiiiiiiiiisiieeneeeiereeeeeeeeneeeneneneennnnes 33
Tables
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1 Stratigraphic nomenclature and geologic COluMN ..............euviiiiiiiiiiiiiiiiiiiiiiinis 27
2 Geotechnical data; strategic petroleum reserve CavernsS.........ccccccceeeeieeeeeeeeennnnnnn. 32
Comments:

Format. Present the contents listing in a format that clearly distinguishes the organization of the
report. One way to do this is to insert a space above major divisions and indent subheads
appropriately. Another is to use bold print for the major divisions, as is done here.

Figure numbers. Use only number designators in the number column. Do not use letter suffixes
(a, b or A, B). Rather, use a composite figure title and include the (a) and (b) (or A and B) subtitles
as part of the composite as in the Figure 2 listing above.

Figure captions. Use only the actual caption. Do not include descriptive text. Although copying the
full caption with descriptive matter is faster and easier for the author, the extra text prevents quick
and easy identification of the main figure topic.

Sample 3-8. Contents page.
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The following “housekeeping” copies should appear at the end of each SAND

Report distribution list:
UNCLASSIFIED Unlimited Release Documents: 2

1 MS 9018 Central Technical Files, 8940-2
5 0899 Technical Library, 4916
2 0619 Review & Approval Desk, 12690

For DOE/OSTI

UNCLASSIFIED Limited Release Documents:* 2

Internal Distribution Only

1 MS 9018 Central Technical Files, 8940-2
5 0899 Technical Library, 4916
1 0619 Review & Approval Desk, 12690

All Other Limited Release Documents

1 MS 9018 Central Technical Files, 8940-2
5 0899 Technical Library, 4916
2 0619 Review & Approval Desk, 12690

For DOE/OSTI

CLASSIFIED Documents:*?
(List at the end of external recipients)

1 MO0800 Central Technical Files, 8940-2

(List at the end of internal recipients):

%
5 MS 0899 Technical Library, 4916
2 (micro- 0899 Technical Library, 4916°
fiche)
1 0619 Review & Approval Desk, 12690 <

<—

For unclassified reports, use
both Mail Stops and Org.
numbers. Mail sent without
Mail Stops will be delayed.

For SNL/CA classified reports
use Mail Channel and Org.
number ¥ not Mail Stop.

This copy is for DOE/OSTI,
after Org. 12690 processes it.

L |f the document has a “Patent Caution” or “Patent Interest,” always include one copy for
Org. 11500 (Patent and Licensing Office). The format for an Org. 11500 entry is as follows:

At the END of the housekeeping copies, add %
1 0161 Patent and Licensing Office, 11500

2 For CRADA documents, add the following to the END of the housekeeping copies:

1 1380 Technology Transfer, 4212

3 The Print Shop is now creating two microfiche copies of each technical report for the Technical
Library. Security procedures require that these microfiche copies be identified in the distribution

lists of classified documents; the microfiche copies do not have to be identified in the distribution

lists of unclassified documents.

Sample 3-9. Sandia/NM'’s distribution list “housekeeping” copies.
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Example of an UNCLASSIFIED distribution:

DISTRIBUTION:

2

12

Samples

Los Alamos National Laboratory

Attn: J. C. Stevenson, WDP-WD
M. George, M4

P.O. Box 1663

Los Alamos, NM 87545

Lawrence Livermore National Laboratory
Attn: R. F. Chatham, L125 (2)
A. B. Palmen, L394
P.O. Box 808
Livermore, CA 94550

University of Waterloo

Distribution List order:
1. Non-Sandians (external recipients).

2. Foreign recipients.

3. Sandia/CA and Sandia/NM recipients.

AA~:L Oan

Author decides how entries are grouped:
alphabetically, geographically, by type of
organization, etc.

Foreign addresses can be listed in
alphabetical order by country.

In unclassified reports, Sandia/CA

and Sandia/NM entries are intermingled
and listed by increasing Mail Stop
numbers.

Dept. of Stat. and Actuarial Sciences
Attn: B. D. Johnson

Waterloo, Ontario N2L 3G1
CANADA

/ Place name of country (in all caps)
— on the last line of the address.

For foreign recipients:

MS 0314
0574
0827

L. G. Grant, 9811
D. R. Jones, 5941

J. R. Dallas, 1502
Attn: R. Collier

A. T. Walker, 6503

E. R. Farmer, 3340
Attn: D. G. Anderson, 3341

J. S. Kendall, 8417
Central Technical Files, 8940-2
Technical Library, 4916

Review & Approval Desk, 12690
For DOE/OSTI

0832
0841

9106
9018
0899
0619

0161

’ of this entry in the classified

Patent and LicenSing Ofﬁce, 11500 <— Patent |nterest' add this entry_

Use both Mail Stops and Org.
numbers.

Mail sent without Mail Stops will be
delayed.

Sandia/CA entry, intermixed with
Sandia/NM entries. (Note location

example, next page.)

If report has a Patent Caution or

Example of a heading for a continued (to next page) unclassified distribution:

DISTRIBUTION (continued):

* Include “housekeeping” copies in all unclassified reports as indicated (see Sample 3-9 on
previous page for complete list).

Sample 3-10. Sandia/NM:'s distribution list pages, L@%fﬂgﬁwga @ﬁ}ﬂé@%gﬁﬂé@t all Mail
Example of a CLASSIFIED distribution:

DISTRIBUTION:

July 1997

hannels are au current.

Distribution List order:

1. Non-Sandians (external recipients).
Author decides how entries are
grouped: alphabetically,
geographically, by typfsp;
organization, etc.

?2. Sandia/CA recinients.




Samples

2 M3669

3 MO0830

6 MO0701

1 MO0800

1 MO0800
*1 MO0800

5 MS 0314

1 0574

8 0827

1 0832

1 0841
*5 0899
* 2 (micro- 0899

fiche)

*1 0619
*3 0161

Los Alamos National Laboratory
Attn: J. C. Stevenson, WDP-WD
M. George, M4

P.O. Box 1663

Los Alamos, NM 87545

Lawrence Livermore National Laboratory
Attn: R. F. Chatham, L125 (2)

A. B. Palmen, L394

P.O. Box 808

Livermore, CA 94550

US Department of Energy
Attn: Maj. Gen. W. W. Hoover
Washington, DC 20545

J. S. Kendall, 8417

P. R. Walker, 8417

Central Technical Files, 8940-2 <——

L. G. Grant, 9811
D. R. Jones, 5941

J. R. Dallas, 1502
Attn: R. Collier

A T. Walker, 6503
E. R. Farmer, 3340
Attn: D. G. Anderson, 3341
Technical Library, 4916
Technical Library, 4916 .

&«~—

Review & Approval Desk, 12690 <

Patent and Licensing Office, 11500 |

Note location of this Sandia/CA entry in
the unclassified sample, previous page.

Use Mail Channel and Org. numbers, not
Mail Stops, for Sandia/CA and external
classified mail.

For SNL/NM, use both Mail Stops and
Org.
numbers. Mail sent without Mail Stops

wanll A AAlaviAA

See footnote ° in Sample 3-9.

This copy is for DOE/OSTI, after
Org. 12690 processes it.

If report has a Patent Caution or
Patent Interest, add this entry.

Example of a heading for a continued (to next page) classified distribution:

DISTRIBUTION (continued):

* Include “housekeeping” copies in all classified reports as indicated.

UNCLASSIFIED Unlimited Release Documents: *'?

Sample 3-10 (concluded).

Sandia/ CA: The following “housekeeping” copies should appear at the end of
each SAND Report distribution list:

3 MS 9018 Central Technical Files, 8940-2
4 0899 Technical Library, 4916
138

/

For unclassified reports, use
both Mail Stops and Org.
numbers. Mail sent without
Mail Stops will be delayed.
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1 9021 Technical Communications Department, 8815/
Technical Library, MS 0899, 4916
2 9021 Technical Communications Department, 8815

For DOE/OSTI

UNCLASSIFIED Limited Release Documents:* 2

Internal Distribution Only

3 MS 9018 Central Technical Files, 8940-2
4 0899 Technical Library, 4916
1 9021 Technical Communications Department, 8815/

Technical Library, MS 0899, 4916

All Other Limited Release Documents

3 MS 9018 Central Technical Files, 8940-2

4 0899 Technical Library, 4916

1 9021 Technical Communications Department, 8815/
Technical Library, MS 0899, 4916

2 9021 Technical Communications Department, 8815

For DOE/OSTI

(Classified Documents are on the next page )

L |f the document has a “Patent Caution” or “Patent Interest,” always include one copy for
Org. 11500 (Patent and Licensing Office). The format for an Org. 11500 entry is as follows:
At the END of the housekeeping copies, add %

1 0161 Patent and Licensing Office, 11500

2 For CRADA documents, add the following to the END of the housekeeping copies:

1 1380 Technology Transfer, 4212
_—

Sample 3-11. Sandia/CA’s distribution list “housekeeping” copies.
Sandia/CA

CLASSIFIED Documents:*?

The first entry on a classified distribution list should be:

(0238B) U.S. Department of Energy
Office of Scientific and Technical Information
Attn: Weapon Data Index
P.O. Box 62

Oak Ridge, TN 37830
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(List at the end of external recipients)
1 MO0800 Central Technical Files, 8940-2 <

For SNL/CA classified reports
use Mail Channel and Org.
number ¥ not Mail Stop.

(List at the end of internal recipients):

5 MS 0899 Technical Library, 4916
. . . This copy is for DOE/OSTI,
2 (micro- 0899 Technical Library, 4916° it
fiche) 7 after it is processed.
1 9021 Technical Communications Department, 8815

L |f the document has a “Patent Caution” or “Patent Interest,” always include one copy for
Org. 11500 (Patent and Licensing Office). The format for an Org. 11500 entry is as follows:
At the END of the housekeeping copies, add %

1 0161 Patent and Licensing Office, 11500

2 For CRADA documents, add the following to the END of the housekeeping copies:
1 1380 Technology Transfer, 4212

3 The Print Shop is now creating two microfiche copies of each technical report for the Technical
Library. Security procedures require that these microfiche copies be identified in the distribution
lists of classified documents; the microfiche copies do not have to be identified in the distribution
lists of unclassified documents.

Sample 3-11. (Concluded).
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Document Title, 24 point
(22 point, if title is long) Helvetica Bold

Chapter Title, 20-point Helvetica Bold

Level 1 Sidehead,
18-point Helvetica Bold

Thisis an example of 12-point Times
New Roman text. Creative Arts uses 12-
point Times New Roman (or Century
Schoolbook) for standard SAND Reports.

These first two paragraphs illustrate a
ragged right margin.

Level 2 Sidehead, 14-point
Helvetica Bold

This is an example of 12-point Times
New Roman text. Creative Arts uses 12-
point Times New Roman (or Century
Schoolbook) for standard SAND Reports.

These second two paragraphsillustrate
ajustified margin.

Level 3 Sidehead, 12-point Helvetica
Bold Italic

Thisis an example of 12-point Times
New Roman text. Creative Arts uses 12-
point Times New Roman (or Century
Schoolbook) for standard SAND Reports.

Level 4 Sidehead, 11-point Helvetica
Bold

Thisis an example of 12-point Times
New Roman text. Creative Arts uses 12-
point Times New Roman (or Century
Schoolbook) for standard SAND Reports.

Level 5 run-in heading, 10-point
Helvetica Bold. Thisisan example of 12-
point Times New Roman text. Creative
Arts uses 12-point Times New Roman (or
Century Schoolbook) for standard SAND
Reports.

Level 6 run-in heading, 11-point New
Century Schoolbook, Italic. Thisisan
example of 12-point Times New Roman
text. Creative Arts uses 12-point Times
New Roman (or Century Schoolbook) for
standard SAND Reports.

Sample 3-12. Text fonts and text sizes for standard SAND Reports prepared

in the Creative Arts Department.
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1" to 1-1/4"
(2 returns)
1" to 1-1/4" MAIN HEADING
(2 returns)
Second-level heading.

(1 return)
Third-level heading.

(1 return)
Fourth-level heading.

OR
MAIN HEADING.
Second-level heading.
Third-level heading.
etc.

OR

Any consistent combination that is logical.

Sample 3-13. Margins and headings.
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Reduced

Samples
Sample

Design Guidelines for Human-

Document title,
24-pt. Helvetica

Computer Dialogues

Chapter title, 20-pt. Helvetica|  |Ntroduction

Purpose

Level 1, 18-pt. Helvetica

The growing role of computersin Sandia
systems such as the Command and Control
Systems and the Safeguard Systems places
increasing importance on the design of effective
human-computer dialogues. Critical concerns for
the software designer are the anguish and
frustration of users, the degraded user
productivity, the potential for human errors, the
increased training costs, and the need to redesign
and reimplement the user interface. These
problems can be avoided, or at least minimized,
through knowledge of their causes and remedies.
This report provides guidelines for designing
effective interactive dial ogues.

Emphasisis limited to the human-computer
didogue asit isrelated to software design.
Issues related to the design of computer
hardware, keyboard layout, display quality
assessment, workstation arrangement, etc., are
explicitly excluded. However, assumptions
concerning the hardware, such as use of eec-
tronic visud displays as the medium for human-
computer interaction, the use of such words as
ENTER, CANCEL, and NEXT PAGE, and the
use of akeyboard areimplied for smplicity in
discussion.

Principles of Human-
Computer Dialogue Design

“User friendly” isaterm used frequently in
describing human-computer dialogues. User
friendly dialogueis easy to use, smpleto learn,
not likely to produce errors, and intrinsically

satisfactory to the user. To achieve these
gualities, the software designer should consider
the following principlesin user psychology:
compatibility, consistency, flexibility and
control, brevity, feedback, and operator
workload (Williges and Williges, 1984).

Level 2, 14-pt. Helvetica

Compatibility

The presentation of information and input
requirements should be compatible with the
user’s expectations. For example, word proc-
essor operators should not be required to under-
stand system messages meant for programmers
in troubleshooting problem areas. When auser is
required to process the information in any
fashion, errors are likely to occur. The designer’s
goa should be to avoid the need to trandate,
transpose, or interpret information displayed on
the screen.

Consistency

Display formats, language, labels, and
operation of the computer system should be
cons stent throughout the course of the dialogue.
This permits the user to develop a concept of the
system and thus operate the system in a
predictable manner.

Flexibility and Control

The reaction of many novice usersto
computer systems is fear and frustration. Such
behavior often results from inability to decide
what to do, when to do it, or how to do it. If the
system isflexible, the intended users should be
able to operate it effectively.

Sample 3-14. Example of a double-column format.
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Sam9|es Reduced
Sample

|
Design Guidelines for Human- | bocumenttite,

) 24-pt. Helvetica
Computer Dialogues

Introduction Chapter title, 20-pt. Helvetica

Purpose | Level 1, 18-pt. Helvetica

The growing role of computers in Sandia systems such as the Command and Control Systems
and the Safeguard Systems places increasing importance on the design of effective human-computer
dialogues. Critical concerns for the software designer are the anguish and frustration of users, the
degraded user productivity, the potentia for human errors, the increased training costs, and the need to
redesign and reimplement the user interface. These problems can be avoided, or at least minimized,
through knowledge of their causes and remedies. This report provides guidelines for designing
effective interactive dial ogues.

Emphasisis limited to the human-computer dialogue asiit is related to software design. Issues
related to the design of computer hardware, keyboard layout, display quality assessment, workstation
arrangement, etc., are explicitly excluded. However, assumptions concerning the hardware, such as
use of electronic visua displays as the medium for human-computer interaction, the use of such words
as ENTER, CANCEL, and NEXT PAGE, and the use of a keyboard are implied for smplicity in
discussion.

Principles of Human-Computer Dialogue Design

“User friendly” is aterm used frequently in describing human-computer dialogues. User
friendly dialogueis easy to use, smpleto learn, not likely to produce errors, and intrinsically
satisfactory to the user. To achieve these qualities, the software designer should consider the following
principles in user psychology: compatibility, consistency, flexibility and control, brevity, feedback,
and operator workload (Williges and Williges, 1984).

Compatibility Level 2, 14-pt. Helvetica

The presentation of information and input requirements should be compatible with the user’s
expectations. For example, word processor operators should not be required to understand system
messages meant for programmers in troubleshooting problem areas. When a user isrequired to
process the information in any fashion, errors are likely to occur. The designer’s goa should be to
avoid the need to trandate, transpose, or interpret information displayed on the screen.

Consistency

Display formats, language, labels, and operation of the computer system should be consistent
throughout the course of the dialogue. This permits the user to develop a concept of the system.

Sample 3-15. Example of a single-column format.
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Samples

Landscape Orientation, Landscape Orientation,
Left-hand page Right-hand page

Figure 12-13. Software products associated with activities
and processes in the standard software life cycle
Figure 12-13 (continued).

30 31

Portrait Orientation, Portrait Orientation,
Left-hand page Right-hand page

Figure 12-13. Software products associated
with activities and processes in the standard
software life cycle. Figure 12-13 (continued).

31

Sample 3-16. Figure orientations (landscape and portrait).
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Send Service Orders involving forms to Dept, 16102, MS 0612, far approval,

Sample 3-17. Service Order form for graphics.
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Samples

When ordering artwork, think about the size you would like the text to be in your final
report, and be sure the callouts are large enough to bear the reduction you have in mind.

The following table will help you visualize various reductions.

Reduction

Point To 75%

Size Original Size (Most microfiche) To 50%
22 |ORIGINAL SIZE | REDUCED SIZE | repucep size
20 | ORIGINAL SIZE REDUCED SIZE REDUCED SIZE

REDUCED SIZE
18 ORIGINAL SIZE REDUCED SIZE (smallest legible
size)
16 | ORIGINAL SIZE REDUCED SIZE REDUCED SIZE
14 | ORIGINAL SIZE REDUCED SIZE REDUCED SIzE
12 ORIGINAL SIZE REDUCED SIZE REDUCED SIZE
(Normal type) (smallest legible size)
10 ORIGINAL SIZE REDUCED SIZE REDUCED SIZE

Sample 3-18. Print sizes and typical reductions.

Table 1. Example Table
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(Ope
Major Sources of Funding FY85*
Department of Defense 159.0
Other Federal Agencies§ 16.2
Nuclear Regulatory Commission 321
All Other** 0.7
Total Work for Others Than DOE 208.0
Percent of Total Operating Funding 22

* The first year . . .

" Increased costs affected the amount . . .

* The most recent figures . ..

S Other federal agencies included . . .
** Start doubling up on the symbols at this p

rating BA in $M)
FY86' FY87'
181.5 147.0 A spanner line
16.3 25.0 should be used over
38.4 38.0 subheads that have
0.6 1.0 a common heading.
236.8 211.0
25 19

Standard order for
footnotes. Number
or letter footnotes
are also acceptable.
Whatever is used
should clearly stand

oint. out as a footnote.

Table 4-2. Enhanced-Field Switching vs. Uniform-Field

Switching

Enhanced-Field
Switching

Uniform-Field
Switching

Second
Enhanced-Field
Switching

Arc is generated early
in the charge cycle.
Because the field
stress is low, initial arc
velocity is low. The
pulse-forming line
(PFL) charges as the
arc propagates across
the gap.

Arc generation time is
small, minimizing
variations in arc
generation time.

Pins 0.6 cm in diam-
eter are placed . . .

Arc is generated late
in the charge cycle.
Because the field
stress is high, initial
arc velocity is high.
The PFL charges
very little as the arc
propagates across
the gap.

Pins 5 cm in diam-
eter are placed . . .

Arc is generated
early in the charge
cycle. Because the
field stress is low,
initial arc velocity is
low. The pulse-
forming line (PFL)
charges as the arc
propagates across
the gap.

Pins 0.6 cm in diam-
eter are placed . . .

Sample 3-19. Example tables from published reports.

Table 4. Computed flow at the center of elements illustrated in Figure 8

Flow Rates (10 > m3/day) for

Ratio of Vector Magnitudes for
Various Cases

148
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Center (1) 2 (3) (4) (%) (6) (7)
of Case 1* Case 2 Case 3 Case 4 Case 2/ Casel/ Case 1/
Element H,r v H V H V H V Case 1 Case 3 Case 4

43 0.0 0.46 0.0 0.45 0.0 0.57 0.029 0.62 0.99 0.80 0.74

44 0.0 0.42 0.0 0.41 0.0 0.52 0.017 0.64 0.99 0.81 0.65

45 0.0 0.37 0.0 0.36 0.0 0.48 0.027 0.66 0.98 0.77 0.56

46 0.0 0.29 0.0 0.27 0.0 0.42 0.049 0.69 0.96 0.69 0.41

74 0.037 1.3 0.038 1.3 0.047 1.5 0.058 1.7 0.99 0.85 0.74

75 0.051 1.2 0.054 1.2 0.040 1.4 0.053 1.8 0.99 0.83 0.68

76 0.083 1.1 0.087 1.1 0.066 1.3 0.075 1.8 0.98 0.81 0.61

77 0.13 0.91 0.14 0.88 0.13 1.2 0.12 1.8 0.97 0.77 0.50

105 0.12 0.99 0.12 0.99 0.11 1.1 0.055 1.2 1.00 0.91 0.82

106 0.16 0.97 0.17 0.97 0.13 1.1 0.052 1.2 1.00 0.93 0.82

107 0.26 0.97 0.27 0.96 0.22 1.0 0.063 1.2 1.00 0.95 0.83

108 0.43 0.99 0.45 0.99 0.45 1.0 0.069 1.2 1.01 0.98 0.90

* Cases are described in Table 2.

“H™connotes horizontal component of flow; “V” connotes vertical component of flow.

Table 5. Volumes of water entering a drift for the drift analysis

Flow Through Drift

Ratio of the Flow
Entering Drift to
the Influx* for the

Case Description (m3/day) Modeled Area (%)

1 Vertical emplacement of waste packages—drift 92 10" 0.55
located in welded tuff (Sample 19) and backfilled
with clay.

2 Vertical emplacement of waste packages—drift 82 10°%° 0.0
located in welded tuff (Sample 19) and backfilled
with sand.

3 Vertical emplacement of waste packages—drift 43 107 0.26
located in welded tuff (Sample 19, ks increased) and
backfilled with clay.

4 Vertical emplacement of waste packages—drift 287 10° 17

located in welded tuff (Sample 19, ks decreased) and
backfilled with clay.

*Influx = 1.671 " 10™*m%day

July 1997

Sample 3-19 (concluded).
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SECTION 4

Reproduction and Distribution
of SAND Reports
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Reproduction of SAND Reports

The final processing of a SAND Report consists of (1) preparing the masters to be sent to
the Print Shop, (2) sending the master pages, cover, and Service Order to the Print Shop, and
(3) preparing and submitting the Record of Origination & Distribution of Publication form, a
copy of the Distribution list, a copy of the Service Order used to order Print Shop services, and
the mailing labels that Document Processing will need to process the report for distribution.

Using Creative Arts’ “Report Prep Service”

Authors can either prepare their own SAND Reports to be printed and distributed
(asummary of instructions follows) or use the “Report Prep Service” offered by Creative Arts
Dept. 12620 (MS 0619, Bldg. 894, Room 201). Creative Arts normally charges authors about
four hours to complete the work, but costs vary depending on which parts of the service are
used.

Report Prep Service:

After the Review & Approva Form is signed off through Section 10, the R& A Desk
verifies that the report is ready for printing—that all Sandia and DOE report
requirements were met and all required report changes and corrections were made.
(These changes and corrections were described by a Creative Arts reviewer in Section
10 of your Review & Approva Form.)

Creative Arts completes the necessary paperwork, including a Service Order form
(after getting requirements from the author) to request the Report Prep Service (which
includes the report cover) and Print Shop services. The Record of Origination is
completed. Copies are made of all the paperwork and distributed to the appropriate
offices.

The author’ s secretary is provided with the information needed to prepare labels for
the report.

The report cover is prepared, then proofed by the author.
The report, cover, and Service Order are delivered to the Print Shop.

For more information on the Report Prep Service, call Irene Silva at 845-8261.

Authors who want to prepare their own reports for printing and distribution should use the
following instructions.
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Preparing Report Masters for Printing

Steps for preparing the master package for printing are as follows:

1. Incorporate comments from the Review & Approval Form (Section 10), if any were
specified.

2. Order report covers and legal notice masters from Creative Arts Dept. 12620 (NM) or from
Technica Communications Dept. 8815 (CA) (Figure 4-1). These masters must be included
in the package going to the Print Shop. (Be sure to remove any temporary cover and legal
notice pages you have been using on draft copies.)

3. Check masters carefully for the following:

Seguentia page numbering.

Appropriate page numbering. For example, for two-sided printing, check that all right-
hand pages have odd numbers and al left-hand pages have even numbers.

No blank pages except those falling at the end of a section or at the end of the document.

Report title page and Distribution page(s) are included.

(More comprehensive checklists for afinal check of the masters for unclassified and
classified reports are shown in Figures 4-2 and 4-3.

4. Carefully proof the cover; if corrections are needed, return cover to Creative Arts
Dept. 12620.

5. Put the cover and legal notice masters with the other masters.

Y ou are now ready to send the report, along with a Service Order form (Figure 4-4),
to the Print Shop, Dept. 12630, Bldg. 802, Room B50 (NM) or to Technical Communications
Dept. 8815, MS 9021.

Note: Submit SAND Reports to the Print Shop with a copy of your completed Review &
Approva Form (SF 1008-RA), signed off through Section 10.

How to Order SAND Report Covers
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Make your request on a Service Order form (Form  SA 1820-A)(3-97, sample below.
Attach to the Service Order:

(1) A copy of your title page, carefully checked for completeness and accuracy (see Figure 4-2
or 4-3 for title page requirements), and

(2) A copy of your Review & Approval Form (SF 1008-RA), signed off through Section 10.
On the Service Order, show the total number of pages in the document.

Mail or hand-carry the request to Creative Arts Dept. 12620, Bldg. 894, Room 201 (NM) or to
the Technical Communications Department (CA). If a classified title page has a classified
title or abstract, be sure to use a red and white striped envelope.

Proof your cover after you receive it; you are responsible for its correctness.

Covers are processed within 24 hours

P CREATWE ARTS
[ LABORATORY COMMUNICATIONS _9dains =+ s i
Service Order | omerna DE 1247
D Vidwd Services D Printing & Duplicating E Craatihv AFtS
TR T b mERE
B 1 T oL —— T
St i M- p . e

18 -5a-T2R]
Hepswd T Owim
S -la-971

Detver Tor [ oot ke piciens i Bandin Bgrvican, ME 3108 e [ — [ i e
O . & B P | A 1 -y
=] e
e U Gy, iy grpomony
1 Efm.-_ﬂmuﬁl.ﬁﬁﬁ?ﬂlﬂj—
i Y 'Du‘h:]--'- i CovWERY,
I:F\.I'lﬁ'l
ﬂun.l\.* pll Waygis.n lI!I. ﬂ.ﬁﬁﬁm} Eattne)
T T
COMBLETE TON CLASSTIED WOHRE,
=17 TTaaaders oo Ths Taw o T} =1
Clsan. i Ry I
RECEIFT FOR CLASSIFIED: = s s TS R P T T
Farwy g L] Sy Cmis
F HEL FILLE g 1| FE L !
! b3 | mwmng Voua
Estimaie Of Job By Service Conter Persormal
|
Ankigas 1 e Al b |
[ Comueswa o8 Pgusn U B
N e T . Cew |

Sand Sarvics Oroars mwolveg toms 1o Depl 15002, M5 3812 Tor approval.

Figure 4-1. Ordering covers from Creative Arts (NM)
or Technical Communications (CA)
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___Does Review & Approval (R&A) Form include
all approvals?

Cover
Is all information on the cover prepared by
Department 12620 correct?

Check that the following cover items agree with
the title page:

___Report number(s) and DOE Distribution
Category (UC) number (except for Internal
Distribution Only and Work for Others reports
that do not have housekeeping copies)

Release information and print date
Report title

___Author(s), preferably first name, initial, and
last name of each; check spelling carefully

___lLegends

___Does cover include additional legends
indicated on R&A form, but not required on
title page (e.g., Patent Caution and ECI)?

Does cover have “Prepared by . . .” statement?

Legal Notice (Disclaimer)
___Does legal notice appear on page 2?

If Unlimited Release, is the price information
included below the legal notice:
“Available at..."?

Is the price code number correct?

Title Page

Does title page have the following information?
Report number

Distribution limitation (Unlimited Release,
Patent Caution, or other statement as
indicated on R&A form)

Print date (month and year without comma)

____Is the DOE/OSTI distribution category
(UC-XXX) in the upper right-hand corner?
(Internal Distribution Only and some Work for
Others do not require a distribution category)

Full title of report

___Author(s), preferably first name, initial, and
last name of each; check spelling carefully

Name of author(s)’ organization(s ¥ but not
the organization number

____Company name and address, including zip
code (87185 for Sandia/NM)

Body of Report

____|s page numbering correct? Check for the
following:

Page numbers in proper location
No skips in sequence

____Are the title page and the first page of body of
report (the page with Introduction,
Background, or similar headings) right-hand
pages?

____Do Contents listings (including figures and
tables) agree with the text, and are page
numbers listed correctly?

___Are graphics of good, reproducible quality?

Distribution

Are names, organizations, and mail stops up
to date?

Are housekeeping copies correct?

Revisions Reprints
____The word Revised appears after SAND# on cover ___On cover, the reprint date replaces the previous
and title page unless a new SAND# is used. print date.

The supersession statement, with a blank line On title page, the previous print date is retained and
above it, appears below the Printed (date) line on cover the reprint date is added below it.
and title page. The statement reads the same whether it

is for SANDxx-xxxx Revised or a new SAND#. It is: On distribution page, the original distribution is

retained, followed by a blank line or two, then “Second
(etc.) Printing, (date):” which is followed by another
blank line and the new distribution. No housekeeping
copies required.

“Supersedes SANDxx-xxxx dated (month & year).”

Figure 4-2. Checklist for Unclassified report masters.
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___Does Review & Approval (R&A) Form include
all approvals?

Cover

__Is all information on the cover prepared by
Department 12620 correct?

__Is the cover numbered page 1?

Check that the following cover items agree with
the title page:
Report number(s)

___Nuclear Weapon Data & Sigma # or other
limitations; no DOE/OSTI Distribution
Category Number (C#)

___Print date

____Report title with classification in
parentheses

___Author(s), preferably first name, initial,
and last name of each; check spelling
carefully

___lLegends

___Does cover include additional legends
indicated on R&A form, but not required on
title page (e.g., Patent Caution and ECI)?

If report is going to outside recipients, does the
notice “Reproduction of this document . . .”
appear as last item on cover?

Does cover have “Prepared by . . .” statement?

Does documentation block appear on cover?
Is the total number of pages correct?

Legal Notice (Disclaimer)
___Does legal notice appear on page number 2?
____No price blurb appears

Title Page
Does title page have the following information?

____Report number

___Limitation statement(s) as marked on the R&A
form (such as Nuclear Weapon Data - Sigma)

____Print date (month and year without comma)

___Distribution Category (C-#)

____Full title of report followed by classification
[e.g., (U) or (SRD)]

___Author(s), preferably first name, initial, and
last name of each; check spelling carefully

Name of author(s)’ organization(s)—but not
the organization number

____Company name and address, including zip
code (87185 for Sandia/NM)

___Does classification [e.g., (U) or (SRD)] follow
the word Abstract?

Are all classification markings and legends
included?

Body of Report

____Is page numbering correct? Check for the
following:

Page numbers in proper location
No skips in sequence

____If Secret or Confidential, all blank pages
state Intentionally Left Blank

___Is the last page of report (which should be
a blank left-hand page) numbered and
does it say Intentionally Left Blank

____Are the title page and the first page of body of
report (the page with Introduction,
Background, or similar headings) right-hand
pages?

____Do Contents listings (including figures and
tables) agree with the text, and are page
numbers listed correctly?

____Are graphics of good, reproducible quality?

Distribution

Are names, organizations, and mail stops up
to date?

Are housekeeping copies correct?

Figure 4-3. Checklist for Classified report masters.
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Revisions Reprints
____The word Revised appears after SAND# on cover ____On cover, the reprint date replaces the previous
and title page unless a new SAND# is used. print date.
____Onttitle page, the previous print date is retained and
____The supersession statement, with a blank line the reprint date is added below it.
above it, appears below the Printed (date) line on cover ___ On Distribution page, the original distribution is
and title page. The statement reads the same whether it retained, followed by a blank line or two, then “Second
is for SANDxx-xxxx Revised or a new SAND#. It is: (etc.) Printing, (date):” which is followed by another
blank line and the new distribution. No housekeeping
“Supersedes SANDxx-xxxx dated (month & year).” copies required.

Figure 4-3 (concluded).

Sending Masters to the Print Shop (Bldg. 802)

DOE regulations state that all printing of camera-ready SAND Report masters must be
done through the Sandia Print Shop (Sandia/lNM Dept. 12630, MS 0104).

1. Prepare a Service Order, Form SA 1820-A (Figure 4-4).
Note: Retain acopy of the Service Order. You will need to send it to Document
Processing (M S 0100) later, along with the Record of Origination and mailing labels.

2. Mail or hand-carry the report masters and the Service Order form to Print Shop Dept.
12630 (MS 0104). If you hand-carry the masters to the Print Shop, your Service
Order will be date-stamped, and you can request a copy. If you mail the mastersto
the Print Shop, make a copy of the Service Order form and retain it for your records.

Note: Submit SAND Reports to the Print Shop with a copy of your completed
Review & Approva form (SF 1008-RA), signed-off through Section 10.

If you have indicated on the Service Order that the printed copies are to go to Malil

Services, Document Processing will intercept the reports in the mail room and process them
for distribution. See the following section for Document Processing procedures.
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Distribution of SAND Reports

If you indicated on the Service Order form that the SAND Report copies are to be sent
to Mail Servicesfor distribution, Document Processing Dept. 7613-2 will intercept the copies
there and prepare them for distribution. To do so, they need several items from the line
organization.

Submitting Required Items to Document Processing

Immediately after the masters go to the Print Shop, take the following action to give
Document Processing the information needed to process the reports for final distribution.

1. Prepare Record of Origination & Distribution of Publication Form (SA 2900-FBB)
(see Figure 4-5).

Instead of listing addressees as requested on the form, smply type
“SEE ATTACHED” and go to step 2.

2. Attach acopy of the Distribution list from your report.

3. Attach a copy of the Service Order form that was used to order Creative Arts (cover)
and Print Shop services.

4. Make self-adhesive address labels (1) for all internal and external
addressees who are to receive unclassified reports, and (2) for all
internal addressees who are to receive Confidential or Secret reports.
The Mail Services Team will supply labels for external addressees who
are to receive Confidential or Secret reports. If your report is Secret,
also prepare RCIs (for all Secret reports) and RITs (if the Secret report
is going outside of Tech Area I).

5. Encloseitems 1 through 4 in an envel ope addressed to Document Processing,
Dept. 7613-2 (MS 0100).

Distributing the Reports

Mail Services distributes the reports after Document Processing has prepared them.
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Figure 4-5. Record of Origination & Distribution of Publication,
form SA 2900-FBB.
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SECTION 5

Presentations and Conference Papers,
Journal Articles, Book Chapters,
and Brochures
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Presentations and Conference Papers

Presentations

Oral presentations made at conferences or at public meetings need to be approved
before they are presented. Document your oral presentation with notes or an outline, and get
approval from your organizational or project Authorized Derivative Classifier (ADC) or from
the Classification Department. If documentation is not available, at least discuss the
presentation with your ADC or with the Classification Department, and document the
authorization in Sections 1-6 of the Review & Approval Form.

When the full conference paper is developed, it must go through the Formal Review &
Approval process (see Section 1).

Conference Papers

Definition

Conference papers are presented to professional societies. A professiona society such
as |EEE NSREC requires that all presentations be accompanied by reproducible masters to
be included in a*“proceedings’ document. Some conferences require an abstract; an extended
abstract or summary, usualy 2 to 4 pages,; and the full paper.

Conference papers must have a SAND number (see SAND Numbers in Section 1).
The SAND number is used to track the paper and does not appear on the paper when the
masters are submitted to the conference.

Approvals

Each form of the conference paper (abstract, extended abstract, or the full paper) must
be formally reviewed at Sandia (see Section 1). The Review & Approval Form must be
accompanied by three copies of the conference paper when the R&A package is sent to
Creative Arts.

Draft copy

Many professional societies require that drafts of papers be submitted for consideration
by the society review committee. Such adraft must go through the R& A process. If the
draft is accepted, then the author is usually required to furnish camera-ready masters so that
the paper can be included in the “ proceedings’ of the conference.
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Masters

The sponsoring society usualy furnishes guidelines for preparation of the masters
(how to prepare them and when they must be submitted). Sample pages of atypica
conference paper are shown in Figure 5-1.

The SAND number for a conference paper will not appear on the masters, but it will be
used for tracking the paper during the review process and for other recordkeeping purposes.
The SAND number suffix for a conference paper is“C.” Example: SAND97-1132C.

DOE (or other) funding statement on conference papers

All conference papers must include a funding statement (also referred to as a * support
statement,” or “sponsorship statement”). This can appear on the title page, footnoted to
“Sandia Nationa Laboratories’ below the name(s) of the author(s) or to thetitle of the
document, as appropriate (see Figure 5-1). It can also appear on the last page of the
document.

If all the work was funded by the DOE, the DOE-Sandia funding statement must appear
on the first page of a conference paper and credit the current contract number.
If some other government agency or company contributed all or part of the funding,
appropriately indicate that information as well. The DOE-Sandia funding statement is as
follows:

Sandia is a multiprogram laboratory operated by Sandia Corporation,
a Lockheed Martin Company, for the United States Department of
Energy under Contract DE-AC04-94AL85000.

Distribution limitations
When the R& A form shows a distribution limitation, such as Export Controlled
Information, include the appropriate legend in the conference paper, immediately after the

abstract (see legends for distribution limitations in Sample 3-7). Also, be sure that the
proceedings in which the paper will appear have alimitation as stringent as the limitation of

your paper.

Copyright transfer

If the conference asks for a copyright transfer, see Appendix D, page 224.
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R&A and how to submit your conference paper for the Web

For information on

the Review & Approval Process for conference paper, and
submitting your conference paper for the Web,

see pages 32-33 and page 52.
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The ASSESS Outsider Analysis Module

Alfred Winblad, Mark Snell, Sabina Erteza Jordan
Sandia National Laboratories,* Albuquerque, New Mexico, U.S.A.

Brad Key, Bryan Bingham, Scott Walker
Science & Engineering Associates, Inc., Albuquerque, New Mexico, U.S.A.

ABSTRACT

The Outsider Analysis (Outsider) module is part of the
Analytic System and Software for Evaluating Safeguards
and Security (ASSESS). Outsider and the ASSESS
Facility Descriptor (Facility) module together supersede
the Systematic Anaysis of Vulnerability to Intrusion
(SAVI) software package. Outsider calculates P(l), the
probability that outsiders are interrupted during an attack
by security forces at the facility, and P(W), the
probability of security system win, and has other features
not found in SAVI. Analysts can select intruders from a
set of ten reference threats, ranging from well-equipped
terrorists to intruders with no equipment at al. New
analysis algorithms run 60 to more than 100 times faster.
New reports detail how safeguards are defeated at each
element in a path and give other data critical to effective
upgrade decisions. Outsider takes as input a facility
security system defined in Facility and produces
intermediate results for the ASSESS Collusion module.

INTRODUCTION

The Outsider Analysis (Outsider) module is part of the
Analytic System and Software for Evaluating Safeguards
and Security (ASSESS) developed under contract to the
U.S. Department of Energy [1].

Outsider calculates the vulnerability of facilities defined
in the ASSESS Facility Descriptor (Facility) module to
intrusion by outsiders [2]. Other ASSESS modules ana
lyze facility security against other kinds of threats [3,4].
All ASSESS modules run on IBM-PC compatible
computers within Microsoft Windows™, a graphical user
interface.

Outsider and Facility together supersede the Systematic
Analysis of Vulnerability to Intrusion (SAVI) software,
developed in 1987 by Sandia National Laboratories and
Science & Engineering Associates, Inc. [5,6]. Along with
an improved user interface based on Microsoft Windows,
Outsider has new modeling and reporting capabilities

* Sandia is a multiprogram laboratory operated by
Sandia Corporation, a Lockheed Martin Company,
for the United States Department of Energy under
Contract DE-AC04-94AL85000.

that make it faster and easier to set up and run intrusion
analyses, to determine specific areas of vulnerability,
and to identify and test potential upgrades.

THE OUTSIDER ANALYSIS MODULE

Outsider analyses are based on the SAVI mode of
timely detection, with major improvements in threat
definition, algorithm performance, and deceitful intru-
sion modeling [7]. SAVI and Outsider both calculate the
probability of interruption, P(l). P(l) is the probability
that the security force at a facility can respond to an
alarm and interrupt intruders before they complete their
mission. Outsider also calculates P(W), the probability
of system win. P(W) is defined as the product of P(I)
and P(N), where P(N) is the probability the response
force can neutralize the intruders once interruption
occurs. Outsider can get P(N) from the ASSESS Neu-
tralization Analysis module [8] or directly from the
analyst. For more about how Outsider calculates P(I)
see Reference 7.

The value of P(I) for a given path is determined by
locating the last point in the path, called the Critical
Detection Point (CDP), where an aarm can cause the
response force to deploy with enough time left to stop
the intruders. Protection elements before the CDP
provide detection; those after the CDP provide delay.
Thus, in calculating P(1) for each path, delay safeguards
in protection elements before the CDP and detection
safeguards after the CDP are not effective. Outsider can
find the ten most vulnerable (lowest P(l)) paths for a
range of ten response force times (RFT).

Outsider is a Microsoft Windows application. As such,
it looks and works like other Windows applications,
such as Facility and Microsoft Excel. Figure 1 shows
the Outsider application as it might look after an
analysis has been completed. A Control Panel displays
and sets threat and analysis settings, and three support
windows, Diagram, Results, and Graphs, display
analysis information. Each support window can be
moved and sized independently inside the main
window. Outsider provides both mouse and keyboard
control.

Figure 5-1. Sample of a conference paper.
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Figure 1. The main Outsider Analysis screen

After starting Outsider, an analyst can load a physical
protection system description created in Facility or a
previously saved analysis. The protection system, in the
form of an Adversary Sequence Diagram (ASD), appears
in the Diagram window. The analyst can then choose
threat and response force settings using the Control
Panel, and run the chosen analysis. After the analysis is
finished, the Control Panel is used to select any path and
see it highlighted on the Diagram. A detailed textua
description of the path including intrusion methods and
individual safeguard performance values is shown in the
Results window. The Graphs window displays user-
selectable information about sets of paths, including a
graph of the protection system’s sensitivity to response
force deployment time. After reviewing the analysis
results, the analyst can save them to afile, print reports,
create a collusion analysis support file, or modify settings
and reanalyze.

Control Panel

The Control Panel shown in Figure 2 displays al of the
settings that control an Outsider vulnerability analysis.

When an Outsider analysis is completed, the most
vulnerable intrusion paths through the facility
protection system are accessed through the Control
Panel’ s Path Matrix. Outsider can display up to 100 of
the most vulnerable paths based on the number of
requested paths and response force times. The Path
Matrix columns represent the most vulnerable intrusion
paths. The analyst may request that up to 10 of the most
vulnerable paths be identified. Each row of the matrix
represents a single response force time from the
specified range, which may also have as many as 10
RFTs. Therefore, the Path Matrix can be as large as 10
by 10. The Path Matrix controls indicate the number of
requested paths and RFTs as well as the current
highlighted path in the matrix. All data associated with
the highlighted path is displayed automatically in the
Diagram, Results, and Graphs windows. Using these
controls, the analyst can efficiently review the
vulnerability of al pathsin the matrix.

Figure 2. The Outsider Analysis control panel

2

Figure 5-1 (concluded).
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Journal Articles

Definition

Journal articles are manuscripts submitted to professional journals, either in draft form
(following the journa’ s specifications for the draft) or on camera-ready masters.

Journal articles must have a SAND number (see Section 1). The SAND number is used
to track the article at Sandia and DOE; it does not appear on the journal article that is
submitted to the publisher.

Approvals

Each form of ajourna article (abstract or final draft) must be formally reviewed before
it leaves Sandia. See Section 1 for R&A instructions. The R& A must be accompanied by
one copy of the journal article when the R& A package is sent to Creative Arts.

Draft copy

A draft copy, usually double-spaced and in near-final form, is sent to the journal. If the
article is accepted, the journal will send instructions for preparation of the final manuscript
and submission of artwork. A SAND number is needed for ajournal article but is not put on
the document. The SAND number suffix for ajournal articleis“J.”

Example: SAND97-2334J.

DOE (or other) funding statement on journal articles

The funding organization must be given credit in the article. Thisis usually done in the
acknowledgment section near the end of the article.

If al the work was funded by the DOE, the DOE-Sandia funding statement (also
referred to as a “ support statement” or “sponsorship statement”) should appear in the
acknowledgment section of the journal article and credit the current contract number.

If some other government agency or company contributed all or part of the funding,
appropriately indicate that information as well. The DOE-Sandia funding statement is as
follows:

Sandia is a multiprogram laboratory operated by Sandia Corporation,
a Lockheed Martin Company, for the United States Department of
Energy under Contract DE-AC04-94AL85000.

Distribution limitations
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When the R& A form shows a distribution limitation, such as Export Controlled
Information, include the appropriate legend on a cover sheet. Also, be sure that the journal in
which the article will appear has alimitation as stringent as the limitation of your article.

Copyright transfer

If the publisher asks for a copyright transfer, see Appendix D.

R&A and how to submit your journal article for the Web

For information on

the Review & Approval Process for journal article, and
submitting your journal article for the Web,

see pages 34-36 and 52.
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Book Chapters

Book chapters must have a SAND number (see Section 1). The SAND number is used
to track the chapter at Sandia and DOE and does not appear on the chapter that is submitted
to the publisher.

Approvals

The manuscript for a book chapter must go through the Formal Review & Approval
Process.
Draft copy

Instructions for preparation of the chapter are supplied by the publisher.

Distribution limitations

When the R& A form shows a distribution limitation, such as Export Controlled
Information, include the appropriate legend on a cover sheet or insert it in the chapter as
directed by the publisher. Also, be sure that the book in which the chapter will appear has a
limitation as stringent as the limitation of your chapter.

Copyright transfer

If the publisher asks for a copyright transfer, see Appendix D.
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Brochures

Definition

Brochures are |eaflets or booklets that have special formats and frequently contain color
photographs and special displays. If they are prepared for distribution within the federal
government or for marketing purposes, they usually are “dick” publications that fal into the
category of Public Communications. A sample of a master for a simple brochure appearsin
Figure 5-2.

Brochures must have a SAND number (see Section 1). The SAND number is used to
track the brochure at Sandia and it should appear on the brochure.

Approvals

Brochures that are “Public Communications,” or that use color printing and will be
distributed outside Sandia, or that use color printing for two or more colors and will be
distributed internally, must be approved by DOE. To initiate the procedure for DOE approval:
As soon as a complete draft copy is available, contact the R& A Desk Coordinator,

(505) 845-8220 in NM, or the Technical Communications Department, (510) 294-2388 in CA.

Masters

For assistance in the design and layout of masters for brochures, contact one of the
graphic design specialists in Creative Arts Department 12620.
Distribution limitations

All appropriate distribution limitations (as shown on the R& A Form) must be reflected
in the brochure in some appropriate manner.
Funding credit

If al the work was funded by the DOE, the DOE-Sandia funding statement (also
referred to as a “ support statement” or “ sponsorship statement”) should appear on the
brochure and credit the current contract number. 1f some other government agency or

company contributed all or part of the funding, appropriately indicate that information as
well.
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The DOE-Sandia funding statement is as follows:

Sandia is a multiprogram laboratory operated by Sandia Corporation,
a Lockheed Martin Company, for the United States Department of
Energy under Contract DE-AC04-94AL85000.

If you need to separate the funding statement to put it into two locations on the brochure,
divide it asfollows:

This work was supported by the United States Department of Energy
under Contract DE-AC04-94AL85000.

Sandia is a multiprogram laboratory operated by Sandia Corporation,
a Lockheed Martin Company, for the United States Department of
Energy.
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Central Receiver Test Facility located southeast of Albuquerque, New Mexico

Operated by Sandia National Laboratories for the US
Department of Energy (DOE), the Central Receiver
Test Facility (CRTF) is a major test facility for
developing technology to produce electricity from the
heat of the sun — energy that someday will be
commercially competitive with other energy sources.

The primary goal of the CRTF is to provide
experimental engineering data for the design,
construction, and operation of unigue components
and systems in proposed solar thermal electric plants
planned for large-scale power generation.

As the nation’s prime test resource for the DOE
program to develop solar thermal electric power, the
CRTF also serves other researchers, including
government contractors and agencies, research
institutes, universities, and private companies.

Key features of the CRTF are its flexibility and broad
capability. Specifically, it is designed and instrumented
to provide test facilities for a variety of solar receivers
and heliostats. It is used for evaluating materials, for
testing other energy conversion techniques (such as
photovoltaics and parabolic dishes and troughs), and
for developing unique chemical and metallurgical
processes.

For technical details about the CRTF contact:

CRTF Supervisor

Division 6222

Sandia National Laboratories
Albuguerque, NM 87185
(505) 844-2280

For details of the national program to develop the
Central Receiver concept contact:

Solar Central Receiver Department 8450
Sandia National Laboratories

Livermore, CA 94550

(415) 422-2566

SAND97-3408

Sandia is a multiprogram laboratory operated
by Sandia Corporation, a Lockheed Martin
Company, for the United States Department of
Energy under Contract DE-AC04-94AL85000.

Sandia National
Laboratories

Central
Receiver
Test
Facility

(a) First (front) sheet of brochure

Questions Frequently Asked by CRTF Visitors

How do Central Receiver power
plants produce electricity from the
heat of the sun?

Briefly, a central receiver system consists of a
field of individually guided mirrors, called
heliostats, that redirect the sun's energy to a
receiver mounted on top of a tower. In the
receiver, the radiant solar energy is absorbed in a
circulating fluid and then is either transferred to a
storage system for use during a later period or
used directly to power a conventional steam
turbine/generator.

How much electricity could the
CRTF produce?

The CRTF field contains 222 heliostats that can
direct up to 5 megawatts of solar radiation onto the
receiver or other experimental objects. If we were
to convert the 5,000,000 watts of heat to electricity,
we could get about 1,500,000 watts — enough to
power about 750 homes.

How big is the CRTF tower?

The CRTF tower is 200 feet tall and its 8-foot-thick
foundation is 50 feet below ground. A total of 150
truckloads of concrete was required to complete
the structure. The tower’s large elevator can lift test
items weighing up to 200,000 pounds to the top or
to any of the north-facing test bays.

How much land does the CRTF occupy?

The CRTF occupies about 9 acres — the heliostats are
situated on about 8 acres (the size of 7 football fields),
and the tower and its utilities occupy about 1 acre.

How much did the CRTF cost?

When completed in 1978, the CRTF cost just over $21
million. In a Central Receiver power plant, the heliostats
and their computer control systems account for almost
half the total cost; the tower, solar receiver, and thermal
storage systems for about one fourth; and the electric
power plant for the remainder. Specifically, the CRTF
heliostats, including the computer control systems, cost
about $35 thousand each. Costs have decreased, and
will continue to decrease, as further technical
improvements are made and as production quantities
increase. Heliostats for the Solar 1 power plant near
Barstow, California, for example, cost about $15
thousand each. Similarly, the computers, which
accounted for about 5% of the total cost of the CRTF,
will represent ony 2% to 3% of plant costs in future
central receiver systems.

Is a Central Receiver power plant eco-
nomical?

Not yet. For a Central Receiver power plant to become
competitive with other types of power plants, costs for
heliostats, receivers, and other solar components must
be further reduced. With sufficient utility and industry
interest, such facilities should be economical before the
turn of the century.

Is the US the only country developing a
Central Receiver system?

France, Spain, ltaly, Switzerland, Israel, Germany,
Japan, and Russia are also working on central receiver
concepts. Most of these countries are involved in the
design and operation of test facilities like the CRTF and
in conducting experiments associated with the facilities.

Sun-tracking heliostats collect and concentrate
the solar energy. Each CRTF heliostat contains 25
glass mirrors, each 16 square feet, which are
focused and aligned to produce a single
concentrated beam of solar radiation at a selected
location on the tower.

How do the heliostats move?

The 25 mirrors (facets) are mounted on a frame that is
tipped up and down and rotated east to west by small
motors much like those used in electric clocks. The
motors are controlled by a computer that figures out
how to position each heliostat so that its reflection hits
the receiver at any time of the day and any day of the
year.

What are the CRTF mirrors made of?

The mirrors are made of two layers of glass with
reflective silver between the glass layers. The quality of
the glass is like that in your windows at home. The silver
in one heliostat (25 mirrors) weighs only about 1 ounce.

Does rain, snow, dust, or hail hurt the
mirrors?

Rain, snow, and other natural forms of moisture
actually help keep the mirrors clean by washing away
accumulated dust. Hail and dust storms have not
harmed the mirrors. Only hail over 1 inch in diameter is
likely to break the mirrors.

How hot is the solar beam at the
CRTF?

If we put an uncooled object in the beam, we can
generate temperatures of over 4000°F. The metal
tubes in a solar receiver reach only 1000°F to 1500°F
because the fluid inside carries most of the heat away.

Can the solar beam be used as a “star
wars” weapon?

No! We are unable to target on fast moving objects
and it is impractical to highly focus the sun at very long
ranges. Even if we could overcome these technical
difficulties, we would have only a “fair weather”
weapon.

Has any testing at the CRTF had
practical results?

The CRTF developed the receiver and heliostats in
use at Solar 1, a 10-megawatt electric solar power
plant now in routine operation near Barstow, California.

Advanced heliostats tested at the CRTF are now being
used in Spain at an international central receiver facility
and in California at a facility that supplies steam for
enhanced oil recovery.

The molten salt and sodium working fluids tested for
receivers, storage, and steam production are now the
leading candidates for the commercial development of
central receiver systems.

July 1997

(b) Second (back) sheet of brochure

Figure 5-2. Master for a simple brochure.
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(c) The folded brochure

Figure 5-2 (concluded).
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APPENDIX A

Style, Usage, and Grammar

Introduction

As stated in the introduction to this document, we make no attempt to present an
exhaustive guide to style, usage, and grammar. Because excellent references are available to
cover these subjects, we limit our treatment to topics that seem to cause the most trouble and
to Sandia’s preference when two or more choices are offered by standard references.

Definitions
Style

Styleisapersonal thing. It istheway awriter or author phrases things. It might be
highly idiosyncratic, such as very formal and erudite; it might be very clipped, with short
sentences and abrupt transitions¥z yet correct and acceptable for some audiences; or it might
be affected. Thelist isendless.

The style that should be used for SAND Reportsis amore neutral style that
communicates the author’ s information without distracting idiosyncrasies. That also alows
the work of several authors to be included in one report without heavy rewriting.

Usage and Grammar

Usage and grammar are closely related. Usage describes the choices we make among
the various words and constructions available in our language¥s between formal and informal
expression and standard and nonstandard expression: “Am | not invited?’ or “Ain't |
invited?” This example is extreme, but it makes the distinction clearly. Grammatically, ain’t
works well as a verb, but usage has determined that it is nonstandard. On the other hand,
“Aren't | invited?’ has become an acceptable phrase in speech, but not in writing. It
combines a singular subject and a plural verb, which is certainly not grammatically correct.
Three dictionaries agree on this usage of ain’t: The American Heritage Dictionary, Random
House, and Webster. Webster tends to be more lenient than the other two in accepting ain’t
in literary writing for its shock value, especially when used in common spoken phrases such
as“Ain’t that something!”

Another example, common in the technical world, is the current trend to use that to
introduce a restrictive (essential) clause and which (with the clause bracketed by commas) to
introduce a nonrestrictive (nonessential) clause. Either of these words is grammatically
correct, but technical usage dictates a separation of the uses as described in the previous
sentence.
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Grammar iswhat is structurally correct; it isfairly static. Usage hasto do with the
appropriateness of the choices we make based on current acceptance.

Preferences

In the following pages we include, mostly in tabular form (for quick reference), some
information about grammar and currently preferred usage (or Sandia’s choices). They appear
in the following order:

Clauses % Use and punctuation (“aswell as’ is not a conjunction and therefore
does not use a plural verb when teamed up with a ssmple, one-element subject).

Verbs (the substitution of simple, direct verbs for weak and wordy ones).

Substitutions for formal and incorrect terms (such as “consensus’ for “consensus
of opinion”).

Terms most frequently used as one word (*aboveground” as an adjective, for
example).

Prepositions¥s which to use.

Prefixes (which are written solid), suffixes (which are hyphenated),
and some confusing singulars and plurals.
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CLAUSES%4 Their types, the words that introduce
or connect them, and how they are punctuated

A clauseisagroup of words that has a
subject and averb.

Independent clauses

An independent clause expresses a
complete thought. Two independent
clauses in the same sentence are connected
by a coordinating conjunction or a
conjunctive adverb. (See these headings
for alist.)

Note: Frequently ideas are expressed
in two independent clauses, implying that
they are of equal importance, when ideally
one of them should be expressed in a
dependent clause to represent the
information correctly.

Punctuation of independent clauses.

If the independent clauses are joined
by a coordinating conjunction, acommais
used before the coordinating conjunction.
Example: “I just received the job from Al
Smith, and | hope to have his estimate
ready soon.”

If the independent clauses are joined
by a conjunctive adverb such as however, a
semicolon is used before the conjunctive
adverb and a comma after it. Example:
“The tests must be finished by Friday;
however, the results won't be available for
another month.”

Exception: No commais needed after
then, thus, or hence, unless a strong pause
iswanted at that point. Example: “Then
they decided to start over.”
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Dependent clauses

A dependent (or subordinate)
clause contains a subject and averb, but it
does not express a complete thought. [t
merely adds information to the
independent clause of which it isa part.

A dependent clause may be essential
or nonessential to the thought expressed
in the independent clause of whichitisa
part. An essential (restrictive) clause adds
information that is essential to the meaning
of the independent clause.

A nonessential (nonrestrictive) clause
adds interesting but nonessential
information to the independent clause.

Adjective dependent clauses.
An adjective dependent clause modifies a
noun or pronoun in the independent
clause. Words that introduce adjective
dependent clauses (and link the dependent
clauses to independent clauses) are either
relative pronouns (such as that, which,
who, whose, and whom) or adverbs (such
as when and because).
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That vs. which

In technical writing, adistinction is
made between the use of that and which to
introduce adj ective dependent clauses.

That introduces essential clauses.

Example of an essential clause:
“The component that was damaged
was returned to the manufacturer.”

(Since there were several
components, the adjective clauseis
essential to explain which one was
returned to the manufacturer. Notice
that essential clauses are not set off by
commeas because they are essentia to
the complete meaning of the sentence.)

Which introduces nonessential clauses.

Example of a nonessential clause:
“The component, which was damaged,
was returned to the manufacturer.”

(Since there was only one
component, the adjective clause is not
essential to explain which component
was returned to the manufacturer.
Notice that nonessential clauses are set
off by commas because they are
parenthetical information. The basic
meaning of the sentence would be
complete without them.)

182
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Conjunctions

Conjunctions connect words, phrases,
and clauses. Their usein thisfunctionis
discussed in the following paragraphs.

Coordinating conjunctions

Coordinating conjunctions connect
things of equal value. The most common
coordinating conjunctions:

and but
or nor

and sometimes —
SO yet

A subset of coordinating conjunctions
iscorrelative conjunctions, which are
coordinating conjunctions that come in
pairs, such as.

either .. . or,

neither . . . nor,

not only . . . but also,
both . . . and,
whether . . . or.

Coordinating conjunctions can
connect words, phrases, independent
clauses, or subordinate clauses.

Examples:

Words: Scientists and engineers
attended the conference.

Phrases: The author’s story reveded a
childhood of great hardship and of
intense disappointments.
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Independent clauses. The results of the
test were inconclusive, but they
provided valuable background.

Subordinate clauses: The test results
showed that the experiment was well
conducted and that it provided valuable
information.

Conjunctive adverbs

A conjunctive adverb is an adverb
that is part of the independent clause that
it introduces. It isaconjunction because it
connects that independent clause to the
independent clause preceding it.

The most common are:

accordingly moreover
also S0
besides therefore
consequently then
however thus
Examples:
“The test results showed that the

experiment was well conducted and
that it provided valuable information;
however, it was not conclusive.”

“The test provided valuable but
inconclusive information; consequent-
ly, the project leaders were forced to
conduct further teststo get a
conclusive result.”
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Subordinating conjunctions

Subordinating conjunctions connect a
dependent clause to the main clause. They
are used to present information that is
secondary to the main clause. It may be
essential to the meaning of the main clause
(called an essential or restrictive clause),
or it may be merely additional information
that is not essentia to the meaning (called
anonessential or nonrestrictive clause).
See punctuation of these clauses on the
following page. The most common
subordinating conjunctions are:
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although that
after then
as through
because unless
before when
if where
since whereas
Examples:
“The test results showed that the

experiment done on May 12 was
inconclusive because the equipment

was faulty.”

“Unless the faulty equipment is
repaired, no tests can be conclusive.”
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VERBS

The following list suggests smple, direct verbs that can be substituted for the
more wordy versions in the first column. Applying some of the suggestions listed will

help you be brief and concise.

Weak and Wordy Phrase

The Simple, Direct Verb

achieve purification

analyses were made

are found to be in agreement
are known to be

are of the opinion that

arrive at adecison

bring to a conclusion

carry on the work of developing

connection is made

carry out, has been carried out

carry out experiments
carry out mixing
carry out purification
failed to find
give an indication of
give proof of
give aweakness to
institute an improvement in
is applicable
is characterized by,
has the character of
isfound to be
isindicative of
IS suggestive of
make:
a study of
adjustments to
an approximation of
an exception of
mention of
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purify

anayzed

agree

are (except in rare cases)
think that, believe that
decide

conclude, complete, end, finish
continue developing
connects

(avoid unless something is physically carried)
experiment

mix

purify

did not find

indicate

prove

weaken

improve

applies

be, have

resembles, looks like

is

indicates

suggests

study

adjust
approximate
except
mention
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(Continued)

Weak and Wordy Phrase The Simple, Direct Verb
obtain an increase or decrease in temp. raise or lower the temperature
perform an examination of examine

proceed to separate Separate

present a report report

present a summary summarize

put out alist list

succeed in doing, making, etc. do, make, etc.

take cognizance of note, notice, heed

take into consideration consider

was seen, was noted (these phrases are sometimes unnecessary)
undertake a study of study
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SUBSTITUTIONS FOR
FORMAL AND INCORRECT TERMS

The following list contains common offenders that are formal, ungrammatical, or

redundant.

Instead of using:

Consider using:

aforesaid

at this point in time

attendee

center around

consensus of opinion

dueto

equivalent as far as acceptability
is concerned

firstly, secondly, etc.

idea

in the case of

irregardiess

it would be reasonable to suggest

orientate

pertaining to

preventative

prior to

recent

share (something) in common
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participant

stated previously
now, at present, at thistime

center on, in, or at; revolve around
consensus
because of

equally acceptable

first, second, etc.

intention, impression (if that is what you mean)

in

regardless

it may be

orient

on, about

preventive

before

in the past year (usually)

share, or have (these things) in common
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TERMS USED MOST FREQUENTLY AS ONE WORD

aboveground (adj.)
antimissile

boiloff (adj., noun)
burnout (adj., noun)
cutoff (adj., noun)
database
deenergize
downhole
electronvolt
flowchart

flyby (adj., noun)

indepth (adj.)

offload

phaseout (adj., noun)
pulldown (adj., noun)
railcar

servomotor

setup (adj., noun)
startup (adj., noun)
walkthrough (adj., noun)
workplace
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PREPOSITIONS¥2WHICH TO USE

abhorrence of athing
abhorrent (disgusting) to a person
abide by adecision

abide (dwell) with a person
abounds in or with

absolve from responsibility
absolve of crime

accede to

accountable for actions
accountable to a person
accused by a person
accused of a deed

acquaint with

adapt to a Situation

adapt for a purpose or need
adapt from the original form
adept in

affinity between

agree to a proposal

agree with someone
agreeable to (with is permissible)
angry at athing or condition
angry with a person

approve of actions

argue for or against a policy
argue with a person

based on or upon (on is preferred)
beneficia to

compare to the mirror image (assert a
likeness)

compare with the reverse side
(analyze for smilarities or
differences)

comply/compliance with

concur in (to indicate consensus)

concur with a person

confer on or upon (give to)

confer with (talk to)

conform to (in conformity to or with)

consist in (existsin)
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consist of (make up of); comprised of is
incorrect when used in this sense
credit for

deal in goods or services

deal with someone

depend or dependent on, but
independent of

despite (takes no preposition)

differ from (of two things)

differ with another person

differ about, over an issue

differ on amounts, terms

different from (not than or to)

disagree on an issue

disagree with a person

discrepancy between two things

discrepancy in one thing

dispense with

employ for a purpose
expect from things
expect of people
expert in

familiarize with
foreign to

identical with

in spite of

independent of (not from)
infer from

necessary for an action
necessary to a state of being

occupied by things, people
occupied with actions
opposite of qualities
opposite to positions

plan or planning to (not on)
proceed with a project
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proceed to do something (begin)
profit by things
profit from actions

qualify as a person
qualify by experience, actions
qualify for a position, award

respons bility for, of
retroactive to (not from)

speak to (tell something to a person)

speak with (discuss something with a
person)

surrounded by people

surrounded with things

talk to agroup
talk with a person (discuss)
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PREFIXES

Prefixes seldom require a hyphen. Unless you have a specific reason to use a hyphen
after a prefix (see exceptions below), write the word solid.

Exceptions:
- The prefixes ex- (when it means former), quasi-, and self- aways require a
hyphen: ex-champion, quasi-professional, and self-starter.

Prefixes before proper names require hyphens. anti-Communist.
Prefixes that end with an a or i and the base word begins with the same letter:

ultra-active, anti-inflammatory. (Note: Prefixes ending in e or o followed by a
base word starting with the same letter are not hyphenated: electrooptic,
coordinate.)

A hyphen may be needed to retain the clarity of aword, asin re-cover
(to cover again), multi-ply (more than one ply), and un-ionized (not ionized).

Examples of prefixes written without a hyphen:

electro: electromagnetic post: posttest, postdate

multi: multidimensiond pre: pretest, predate

non: nonnuclear pro: pronuclear

out: outperformed, prot: protagonist
outsized, proto: prototype
outpatient psych: psychasthenia

over: overrated, overloaded psycho: psychometrics

under: undercut, underpaid
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SUFFIXES

Suffixes seldom require a hyphen.

Exceptions:

Always use a hyphen before the suffix -elect : President-elect.
Use a hyphen to avoid tripling a consonant: bell-like.

SOME CONFUSING SINGULARS AND PLURALS

Sandia National Laboratories (SNL) is . . .

Sandia Nationa Laboratories, New Mexico (SNL/NM) is . . .

Sandia National Laboratories, California (SNL/CA) is . . .

... the Laboratoriesis . . . (when referring to SNL)

... thelaboratories are . . . (when referring to two or more other |aboratories)

dataare . ..

appendixes (indexes, etc.) are . . . (Note: use the English plurals for words of Latin origin
when such plurals exist.)

anumber are ... thenumberis. ..
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APPENDIX B

Equations
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Intentionally Left Blank
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EQUATIONS

The rules presented here are based on the American Institute of Physics Style Manual
and the American Mathematical Society Mathematics into Type. Equation styles vary with
different disciplines. If your organization already has an established format, follow it.

Accuracy and Consistency

Accuracy is extremely important in equation typing. Resolve uncertaintiesin the draft,
input accurately, and check your work carefully¥4 typos can easily dip through.

Use the same style and format consistently throughout a single report. Consistency of
format and usage is one mark of a professional-looking product.

Explanatory Charts
The following charts appear at the end of this section:

Definitions of Parts of Speech (knowing how symbols function as parts of speech will
help you understand spacing).

Abbreviations of Functions.
Signs and Symbols.
Greek Alphabet.

Procedures for Inputting from Handwritten Copy

Read all the draft before you start typing to spot problem areas.
As you read through the draft, mark problem areas. Pay specia attention to

superscripts and subscripts.
look-alike characters:

aa,M; b,d; w,w (omega notscriptw); GT; h,n; k,k; g,l; mu;
n,u,v; i,; r,p; x,z; t,t; c,x.

continuity of equation numbers¥s not all equations require numbers, but the ones that are
numbered must be in unbroken sequence.
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Formatting Equations
Line spacing
The spacing of lines in equation typing depends on the type of equipment you have:

Use single-spaced text if your equipment prints subscripts and superscripts within the
1-line space.

Use 1-1/2-line spacing if it does not.

Use double-spaced text only if nothing else works.

The final product should be easy to read, but not spaced out excessively.

Centered, indented, or flush left

Whether you center, indent, or flush-left equations on the page depends on severdl
factors: your equipment, the column width (line length), and certain specified formatting
requirements.

Centered equations are dightly preferred by many organizations. However, on some
equipment, centering is so time consuming that you might consider indenting all displayed
expressions by a standard paragraph indent or even starting them flush with the left margin.
Any of these practicesis quite acceptable.

Specia formatting requirements may be specified by your organization or by a
particular professional society.
Equation number

Enclose the equation number in parentheses and place it flush with the right margin,

either even with the last line of the equation (the fastest method) or even with the center line
of the equation.
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Punctuation

Two styles of punctuation are acceptable: text style and open style.

Text Style: To punctuate in the text style, read the displayed equation as if it were text

and punctuate it accordingly. A displayed mathematical expression is often the continuation
or completion of the text that introduces it, as in the following example.

...This solution resulted in

| = |TT 1+ pp,
97T 1 b,
=T, - p, cosq
T+
=log P
T-p
where
T = time
Po = perpendicular, and
ppo = perpendicular pitch.

Open Style: To punctuate in the open style, use no comma or periods at the end of any
equation line (although you may use them within the line).

Spacing within the equation

Refer to Definitions of Parts of Speech (page 203) if you are not familiar with the
grammatical function of expressions in equations (that is, nouns, verbs, collectives, etc.).

Use no space in the following instances:

Between a number and the symbol it multiplies or between two or more symbols
that multiply each other: 3b; 5aB; 3dxy

Before or after superscripts and fences:

3x,.,d; exp(y- 1)/ (z+n)]
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Within subscript or superscript expressions. b™ limge o

Use one space as follows (indicated by ):

198

Before and after verbs: a = b; y 3 8z
Before and after conjunctions; a + b; (b™* + 2bx)

Before but not after +, -, or + when they are used as adjectives:

-x(a+h) = -3 x=4%£3

After commas. Y1, V2, ..., Yn

Before and after sigma-class symbols:

¥
agxdy limg inff§ f@()Il ah
n-p

Before and after the following functions:

gn:a sn x; lim: limg, infp; tanh: 2 tanh q
log: log x; exp: exp d loglog: log log x

Exception: If any of the above functionsis preceded or followed by a
superscript or subscript, parenthesis, brace, or bar, then the space between them is
eliminated: [(x - y)logX] (2snx) sn(a- x)

Before and after a vertical rule that appears singly or acolon that isused as a
mathematical symbol: &b as:al A A =(x%P)

Before aback inferior (a subscript placed before aterm), as the 2x in this example:
a 2Xb b 1X28h.

Before and after ds, dp, dx, and similar combinations of d and another symbol
following: 0f(x) dx 000 dr dg dr
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Superscripts and Subscripts in the Same Expression

When superscripts and subscripts are used together, align them consistently (either

stacked or staggered). If the terms have several characters, you can change the form asin the
third column below.

Superscripts

and subscripts Staggered Changed form
X7 X"
Xa—b ab
c Xm (Xc)a—b
an X mn
ay ay (Xay)mn
Fractions

Use dashed fractions in text and in superscripts and subscripts; in display, use barred
fractions (or a combination if that adds clarity¥s see In Display).

Slashed Fractions in Text

Use slashed fractions in text to avoid unattractive, spread-out lines.

Slashed Fractions in Superscripts and Subscripts

Use dashed fractions (1/8, 1/4) in superscripts and subscripts. The single-key fraction
(%, %) may betoo small to read, and the barred, or stacked, fraction is too awkward.

This Not this:
%
xV/8 X
b/ a+b
Note use of parentheses to retain clarity %> Y@y y
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Because authors usually focus on the information rather than the format when they
write, they often use stacked fractions within the text. To change stacked fractions to slashed
fractions, follow the guidelines below:

Stacked

a+1
b

a
(x + 1y°

sin —

In Display

Replace with this:

(a+21/b

a(x + 1)°

sin(a/x)

Or this: Not with:
(a+ bt a+ 1b
ax + 1)°

sn alx

Use stacked, or barred, fractionsin display.

Exception: The appearance of multilevel stacked fractions can often be improved by
changing the stacked portion in the numerator to a dashed fraction, and the same in the
denominator. See the following example:

Stacked

sna
X

I

(b- o

1
—F (y,k,
P (uk,q)
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Replace with one of these:

(sna)/x

alx®

ab - ¢

TF(uk,a)/T 1

sn alx

ab- c)*

(TIMFCu, k,q)
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The Exponential Function

Thetermse [asin €] and exp [asin exp (x* - 1)] mean the same thing and can be
interchanged as necessary to accommodate space. Consistency in the form used is not
necessary; both forms can be used within the same sentence or display.

Instead of: Use:
2.
To avoid double superscript: eX 1 exp(X*- 1)
a-b
= ¥ - b s
To avoid fractions in the superscript: gc+d exp§+ q % or

exp((a - b)/(c + d))

Matrices and Determinants

Always set matrices and determinants in display. Set them in columns and rows and
enclose them with brackets, parentheses, or lines:

é 2 30 1 2 3
A23H 1 2 3
g 2 3j 1 2 3

Line Breaks

When an equation istoo long for one line, break it according to the following rules:
Break before a verb that does not occur within fences (see page 203 for definitions).
Break at any other space (see “spacing”), except

- after acollective sign, do not break until there is an operator outside of fences

- dter anintegral sign ( 0), do not break until ad occurs; then break after the next
punctuation, or before a verb.
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When a set of fencesis followed directly by another set of fences, break between them
and insert asign of multiplication (xor “ ) before the carried-over set of fences.

Exception: Thisrule does not apply if the fences are preceded by a sigma-class symbol
or if they have a dash between them.

Alignment of Line Breaks

If asingle expression contains a series of equal signs, break at the equal sign and align
the expressions vertically on the equal signs. See example on page 197, “Punctuation, Text

Style.”

When breaking at a point other than an equal sign, align subsequent lines of the
equation with the first character following the equal sign:

ds _795° 10® 1 p

_ 8sin“q (2T, +1)  2(5T* +2TT, +3
dE,dW 8137 E, p,

P, D, P, D,

2

pl- Bl 4T L
+ +
Q°D;, p;D, PP,

4T sin’q |3Ek - p2T|
p; D,

“Copying” Equations
A common practice in word processing is to copy similar equations and change the
variables within the new equation. This practice isagreat time-saver. However, when you

“copy,” carefully proof each character and each symbol in the new verson. Common errors

arefailing to change signs (+ to -) or incorrectly modifying one character within aterm:
3np[M - 1] to 3np[M - 1].

Proofing Equations

When you proof your own output, check each character. Pay special attention to:

symbols such as < and >
superscripts and subscripts
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fences (Does each opening fence have a closing fence?)

Definitions of Parts of Speech

Operators:
Verbs: = < > £3 <=1 ET '"19°9 %»® -~ b U U I
Conjunctions: + - ~ *# E ¢ U U . - A A

Fences:

{LCCHE YOI

Nouns: itdic, Greek, German, and Hebrew letters, numerals %

a a 3 3ab

Sigma-class symbols:

Collectivesignss. & O E C U U A A
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Abbreviations of Functions

The most commonly used abbreviations for functions and operators are
defined below:

ad adjoint limsup [imit superior
arg argument Inor log logarithm

Coker Cokernel lub least upper bound
cos cosine max maximum

cosh hyperbolic cosine min minimum

cot or ctg cotangent mod modulus

coth hyperbolic cotangent P Property

det determinant PL Piecewise Linear
dim dimension Re Red

exp exponential an sine

GL Genera Linear sinh hyperbolic sine
hom homology SL Specia Linear
Im imaginary tan tangent

inf inferior tanh hyperbolic tangent

ker kernel tr trace

lim limit wr wreath

lim inf limit inferior
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Signs and Symbols

+ Plus . Multiplied by
i Minus : Ratio
Multiplied by O Squareroot
, Divided by 3/ Cuberoot
= Equal to a Summation of
+ Plus or minus le) Product sign
F Minus or plus D Pi (3.1416)
° Identical with, congruent E Union sign
1 Not equal to C Intersection sign
» Nearly equal to ! Factoria sign
@  Equalsapproximately i s an element of
< Lessthan i Is not an element of
> Greater than D Ddlta
£ Less than or equal to K Nabla: del
3 Greater than or equal to u Variation
I Included in ¥ Infinity
E Excluded from h h/2p
R .
Perpendicular to 1  Patid differential
Y3/ Parald to o Integral
b Angle
P Contour integrad
\ Hence, therefore 0 >
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Identity
alpha (a)
beta (b)
gamma (g)
delta (d)
epsilon (e)
zeta(z)
eta (e)
theta (th)
iota (i)
kappa (k)
lambda (1)
mu (m)

nu (n)

Xi (X)
omicron (0)
pi (p)

rho (r)
sigma (s)
tau (t)
upsilon (u)
phi (ph)
chi (ch)
psi (psi)
omega (0)

Greek Alphabet

Lower Case

Q

- X T O o N O o « T

T O X S 3

o —Hh

s <

Capital

Qo T O X Z2 22 X O INMOOG T >

s <0 Tmc
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APPENDIX C

References
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Intentionally Left Blank
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References

Any reference style that adheres to an established form is acceptable because SAND
Reportsfall into so many different disciplines and because often each discipline has its own
reference style. The mgjor criteria are that

the style used must be consistent within a report
the reference must contain complete publication data (publisher, city, date)
The following examples show a simplified reference style that you may want to use.

For examples of a more abbreviated form that can be used when readership islimited to a
small group who are extremely familiar with the sources cited, see page 220.

Ways to Cite References

The two ways to cite references are

by sequential numbers, the most standard way until recent
years.

by author-date, becoming widely used in technica fields

because it has no sequence problem and gives the reader more
information in the text.
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Sequentially Numbered References

Citing in the text

Citing multiple
references

Citing a reference
the second time

Placing references
relative to
punctuation marks

Listing in the
Reference section

210

Cite numbered references in text by using sequential Arabic
numbers, either superscripted or on the line in brackets.
Example: .. .theory.l or ...theory[1].
When the citation is an integral part of the sentence, use the
following form:  Reference 1 contains...  or

. .. contained in Reference 1.

When areference in the superior-numbered styl e could be
confused with a mathematical exponent (13 cm), put the reference
on the line asfollows: ...at 13 cm (Ref. 2).

Use one of the following forms to cite multiple references.

Examples:
Two in sequence: theory.1.2 or [1,2]
More than two in
sequence: model1- 6 or [1-6]
Nonsequential: Laboratory.1438 or [1,4,8]

A combination: Laboratory.148-12 or [1,4,8-12]

To cite areference the second time, repeat the number originally
assigned to it.

Place superior-numbered citations after all marks of punctuation
except the dash.

Place citations that are enclosed by brackets or parentheses before
all marks of punctuation except quotation marks.

Numerical references are entered in numerical sequencein the
Reference list. Examples of Reference lists appear on pages 218
through 220.
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Author-Date References

Advantages

Citing in the
text

July 1997

APPENDIX C

An advantage of the author-date style is that an author can add or
delete areference at any time without affecting other citations since no

sequence is involved.

Another advantage is that in multiple-author reports, each author can
work independently without affecting the citations of other authors.

Cite in text by author and date:

one author:

one work with two
authors:

one work with more
than two authors:

more than one
work cited:

a citation that is part
of the sentence:

specific parts of
a cited work
indicated:

more than one work
by the same author
in the same year:

Examples:

. Dickson apparatus (Seyfried 1979)

.. had been determined (Seyfried
and Thornton1980)

.. in the sediment (Seyfried et al.
1980) (Note: In the reference

list, show all authors.)

.. in the sediment (Seyfried 1979;
Krumhansl 1982; Bischoff and

Seyfried 1982).

. and as Seyfried (1979)

maintains, . . .

. (Seyfried 1979, vol. 2)

. (Seyfried 1979a, 1979b)
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Author-Date References (continued)

Placing Place references before al marks of punctuation. Example:

references ... A series of experiments with a titanium-lined thermal gradient

relative to apparatus was begun in FY81 (Seyfried and Thornton 1981).
punctuation

marks

Listing in the In the Reference section, list author-date style referencesin
Reference alphabetical order. Hang indent is preferred (see pages 219 and 220).
section
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Listings in the Reference Section% Sequential Style

Book, multiple
authors

Book, multiple
editors

Book, general
editorship

Book chapter

Multiple-volume
works:

general title

individual title
for each
volume

Journal article:

submitted

accepted
but not
published

July 1997

R. L. Smith, R. M. Thompson, J. D. Doe, and T. J. Jones,
Computer Modeling of Gas Lasers. Plenum Press, New Y ork,
1978.

F. A. Hopf, Amplifier Theory, in Physics of Quantum Electronics,
S. F. Jacobs, M. Sargent I11, and M. O. Scully, ed., vol. I, pp. 77-
176. Addison-Wesley, Reading, MA, 1974.

Blasters Handbook, 17th ed. E. |. duPont de Nemours and Co.,
Wilmington, DE, 1977.

Manuscript Preparation and Copyediting, in The Chicago Manual
of Style. The University of Chicago Press, Chicago, IL, 1982.

A. B. El-Kareh and J. C. J. El-Kareh, Electron Beams, Lasers, and
Optics, vol. | and II. Academic Press, NY, 1970.

Conrad O. Jones, Operation Plowshare, vol. 111 of Studies in
Peaceful Uses of the Atom. The Isolation Press, Los Alamos, NM,
1978.

D. B. Haidvogdl, A. R. Robinson, and E. E. Schulman, The
Accuracy, Efficiency, and Stability of Three Numerical Models
With Application to Open Ocean Problems. Sandia National
Laboratories report SAND86-1052J (submitted to Journal of
Computational Physics).

G. L. Weatherly and P. J. Martin, On the Structure and Dynamics
of the Oceanic Bottom Boundary Layer, Sandia National
Laboratories report SAND87-2213J (to be published in Journal of
Computational Physics).
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Listings in the Reference Section¥% Sequential Style (continued)

Journal article:
(continued)

published

Conference paper:

unpublished

published in
proceedings

Report,
unclassified

Report,
classified

Thesis

Foreign title

Translation

214

F. Schreiner, S. Fried, and A. M. Friedman, Measurement of
Radio-nuclide Diffusion in Ocean Floor Sediment and Clay, in

Nuclear Technology, vol. 59, pp. 429-38, 1982.

G. L. Weatherly and P. J. Martin, On the Structure and Dynamics
of the Oceanic Bottom Boundary Layer. Sandia National
Laboratories report SAND87-2213C. Fifth Annual NEA-Seabed
Working Group Meeting, Bristol, England, March 3-5, 1987.

G. L. Weatherly and P. J. Martin, On the Structure and Dynamics
of the Oceanic Bottom Boundary Layer, in Fifth Annual NEA-
Seabed Working Group Meeting, held in Bristol, England,

March 3-5, 1987. Sandia National Laboratories, Albugquerque,
NM, 1988. (Note: The name of the company or society
publishing the proceedingsis listed as the publisher. In this case
it was Sandia.)

Seabed Programs Division 6334, The Subseabed Disposal
Program: 1983 Status Report, SAND83-1387. Sandia National
Laboratories, Albuquerque, NM, October 1983.

Author, Report Title (U), SANDxx-xxxx. Sandia Nationa
Laboratories, Albuquergue, NM (SRD), August 1988.

C. W. Young, Depth Prediction for Earth-Penetrating Projectiles.
PhD thesis, University of New Mexico, 1980.

Ch’en Shich-ch'i, Ming-tai shou-kung-yet ti yen-chiu. (Studies
on government-operated handicrafts during the Ming dynasty).
The Mandarin Press, Hong-Kong, 1978.

V. L. Bouch-Bruevich, Electronic Theory of Heavily Doped
Semiconductors. American Elsevier Publishing Co., NY, 1966,
trandation.
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Listings in the Reference Section¥% Sequential Style (continued)

Corporate author

Unpublished data:

memorandum,
unclassified

memorandum,

classified

interview

speech

letter

Professional paper

Standard

Newspaper article

July 1997

American Nationa Standards Institute, Scientific and Technical
Reports: Organization, Preparation, and Production. ANSI
Z39.18-198-X. American National Standards Institute, Inc., 1430
Broadway, NY, 1989.

D. G. True, Penetration of Projectiles Into Seafloor Soils, Sandia
National Laboratories memorandum to D. R. Anderson,
December 10, 1982.

D. G. True, Penetration of Projectiles Into Seafloor Soils (title
classification), Sandia National Laboratories memorandum
(RSXxxx-xx-xxx) (memorandum classification) to D. R. Anderson,
December 10, 1982.

Statement by C. J. Osgoode, solar energy engineer, in personal
interview at Barstow, CA, November 13, 1979.

Opinion expressed by Conrad O. Jones, engineer, in an address “Is
solar power cost effective?’ at the University of New Mexico,
Albuquergue, NM, December 31, 1978 (tape on file at the Sandia
National Laboratories Reference Library).

Letter from Conrad O. Jones, Division Supervisor, Engineering
Division 0001 of Sandia National Laboratories, December 31,
1978.

W. H. Bradley, Origin and Microfossils of the Oil Shale of the
Green River Formation of Colorado and Utah. U.S. Geological
Survey Professional Paper 168, 1931.

Calibration Techniques for the Calorimeter Assay of Plutonium-
Bearing Solids Applied to Nuclear Materials Control, ANSI
N15.22-1975. American National Standards Institute, Inc., New
York, 1975.

Study Labels Alcohol Fuel As Threat to Food Supply, Dallas
Times Herald, March 16, 1980, Sec. A, p. 14.
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Listings in Reference Section¥ Sequential Style (continued)

Legal document 43 CFR 192.14. - (Code of Federal Regulations)
21 F.R. 623. - (Federa Register)
New Mexico Revised Statutes, Title 24, Article 7.

U.S. Congress, Uranium Mill Tailings Radiation Control Act of
1978. Public Law 95-604, 95th Congress, November 8, 1978.
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Listings in the Reference Section¥ Author-Date Style

Author-date style The author-date style in the Reference section differs from the
sequentia-number style in only three respects:

The order of listing is alphabetical.
Hang indent is used if that format is available.
The date is placed immediately after the authors' names:

Example: S. D. Maksimovic and J. R. Lipscomb, 1982, Sealing Openings in
Abandoned Mines by Pneumatic Stowing, RI8730. U.S.
Bureau of Mines, Pittsburgh, PA.
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Examples: Listings in the Reference Section—
Sequential-Numbering Style

1. F. L. Oetting, M. H. Rand, and R. J. Ackerman, in The
Chemical Thermodynamics of Actinide Elements and Compounds,
Part I: The Actinide Elements. International Atomic Energy
Agency, Vienna, Austria, 1976.

2. M. Hansen, Constitution of Binary Alloys. New Book Co.,
1958.

3. F. A. Shunk, Constitution of Binary Alloys, Second
Supplement. McGraw-Hill Book Co., New Y ork, 1969.

4. A.N.Vol'skii and Y. M. Sterlin, The Metallurgy of Plutonium,
Trandated From Russian. Jerusalem, Israel, Program for Scientific
Trandations; available from the U.S. Dept. of Commerce,
Clearinghouse for Federa Scientific and Technical Information,
Springfield, VA, 1970.

5. W. G. Moffatt, The Index to Binary Phase Collections. General
Electric Co., Schenectady, NY, 1979.

6. J. G. Parr and A. Hanson, An Introduction to Stainless Steel.
American Society for Metals, Akron, OH, 1965.

7. D. F. Bowersox and J. A. Leary, The Solubilities of Selected
Elementsin Liquid Pu. [l. Titanium, Vanadium, Chromium,
Manganese, Airconium, Niobium, Molybdenum and Thulium, in
J Nuc Mat Vol. 27, No. 2, pp. 181-86, February 1968.
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Examples: Listings in the Reference Section of Report—
Author-Date Style

M. Hansen, 1958, Constitution of Binary Alloys. New Book Co.

W. G. Moffatt, 1979, The Index to Binary Phase Collections.
General Electric Co., Schenectady, NY.

Nevada Department of Conservation and Mineral Resources,
1979a, Regulations for Drilling Water Wells. Carson City,
NV, 36 p.

Nevada Department of Conservation and Mineral Resources,
1979b, Regulations and Rules of Practice for Drilling Oil and
Gas Wells. Carson City, NV, 26 p.

F. L. Oetting, M. H. Rand, and R. J. Ackermann, 1976, The
Chemical Thermodynamics of Actinide Elements and
Compounds, Part I: The Actinide Elements. International
Atomic Energy Agency, Vienna, Austria.

J. G. Parr and A. Hanson, 1965, An Introduction to Stainless
Steel. American Society for Metas, Akron, OH.

F. A. Shunk, 1969, Constitution of Binary Alloys, Second
Supplement. McGraw-Hill Book Co., New Y ork.

A.N. Vol'skii and Y. M. Sterlin, 1970, The Metallurgy of
Plutonium, Translated From Russian. Jerusalem, Isragl,
Program for Scientific Trandations; available from the U.S.
Dept of Commerce, Clearing-house for Federal Scientific and
Technical Information, Springfield, VA.
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Listings in the Reference Section of Report—
Abbreviated Style

The Reference list in a publication that will be distributed only to a
select group of readers, al of whom are familiar with the subject of
the report and the references listed, may be done in abbreviated
style, that is,

do not italicize title or enclose it in quotation marks

initial-cap first word only of a single-volume publication
(such as abook or report)

initial cap al maor words of ajournal
use abbreviated style for journal volume and page (22:131-39)

Examples:
J. H. Adlam and J. N. Burcham, 1964, in J Sci Instrum, 43:93.

or if you are using sequential-number style:

(vol.:pp.)
J. H. Adlam and J. N. Burcham, in J Sci Instrum, 43:93- 96
(1988).

M. Hansen, 1958, Constitution of binary aloys. New Book Co.

W. G. Moffatt, 1979, The index to binary phase collections.
General Electric Co., Schenectady, NY.

Nevada Department of Conservation and Mineral Resources,
19793, Regulations for drilling water wells. Carson City, NV,
36 p.

Nevada Department of Conservation and Mineral Resources,
1979Db, Regulations and rules of practice for drilling oil and gas
wells. Carson City, NV, 26 p.
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APPENDIX D

Trademarks, Copyrights, and
Permission to Use Another’s Work

Trademarks

A trademark is a symbol, word(s), or name that identifies a company’s specific product.
Authors are responsible for verifying whether products they mention in their SAND Reports
have been trademarked. If so, these products need to be identified.

If anon-Sandia product is registered with the United States Patent and Trademark
Office and is mentioned in a Sandia SAND Report, the author should acknowledge the
trademark by using the ® symbol following the trademarked product’s symbol, word(s), or
name. The author should also identify the owner of the trademark in afootnote or within the
text of the report. An example footnote might be “Macintosh® is aregistered trademark of
Apple Computer, Inc.”

A trademark can also be established by use aone, without registration. If atrademark
has been claimed but has not been registered, use the ™ superscript. Aswith the registered
trademark, the author should identify the owner of the unregistered trademark in a footnote
or within the text of the report. An example footnote might be “ProductZ™ is a trademark
of ABC, Inc.”

With few exceptions, the names of products generated within Sandia should not be
followed by the ® or the ™ symbols because Sandians usually do not apply for trademarks.
If you want to describe a Sandia product as a trademarked product, Sandia's Legal
Department (in Patent and Licensing Center 11500) asks that you clear your wording with
them. Legad’s hotline number is 845-9536. One of the attorneys will be happy to perform a
prompt search of a database to seeif the word you want to trademark is available for use by
Sandia

It isimportant to use trademarks correctly in your reports. According to Judith A.
Tarutz, in Technical Editing, The Practical Guide for Editors and Writers, keep in mind the
following two suggestions when writing about products with trademarks:

1. A trademark modifies a product category (for example, Macintosh computer,
Crayolacrayons). The product category should be in lowercase, so that it does
not compete with the trademark for prominence.

2. Spell atrademark according to how it isregistered. For example, if the product’s
official nameisin dl caps, spell itin al capsall the time. If the trademark is
registered in a particular typeface or style (such asitalics), take care to display it
accordingly.
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Copyrights

Copyright instructions in DOE Order 1430.2B,V111,2b(2) for open literature
publications state, “. . . In submitting the manuscript to the publisher, the author must include
the following statement (the same language shall be used on the copyright transfer form if the
publisher sends the author a transfer form):

“The submitted manuscript has been authored by a contractor of the U.S.
Government under contract No. (insert the contract number). Accordingly, the U.S.
Government retains a nonexclusive, royalty-free license to publish or reproduce the
published form of this contribution, or allow othersto do so, for U.S. Government
purposes.”

Should ajourna or other publisher insist on atransfer of copyright, discuss the
situation with Sandia's Legal Department.

Permission to Use Another’s Work

To use work from a copyrighted source, obtain written permission of the copy-righting
publisher. If the work is not copyrighted, obtain written permission from the author. If you
have other questions, call your Information Specialist at the Library or the Legal Department
(Center 11500).

The following summarizes information furnished by various members of the
Library staff and the Legal Department.

Anytime you are reproducing another person’s work%z even if it isonly
a sentence, an illustration, or that person’s idea¥s you should obtain
the author’s permission, if possible. You aso must give credit to the
author, cite the source, or both. Use words such as “ Reproduced with
permission from (and give the source information, including the
publisher).” See “Figures and tables (graphics)” on

page 81, and “ Citing non-Sandian source of graphic” on page 102.

If you are planning to reproduce material protected by copyright, you
may need permission from the publisher, even if the author isa
Sandian. If in doubt, write for permission.

Government reports and publications prepared by U.S. government
employees are considered “public domain” materials and are not
subject to copyright laws. Therefore, they can be reproduced¥ but be
sure to cite the author and source.
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Copyright duration for work done for a corporation such as Sandia (called
“work made for hire”) is 75 years from the date of first publication, or 100
years from the date the work was first created.

Permission to reproduce material protected by copyright must be obtained in writing.
A letter to the publisher should contain the following information:

Title, author and/or editor, and edition of materials to be duplicated.

Exact materia to be used, giving amount, page numbers, chapters and,
if possible, a photocopy of the material.

Number of copies to be made.
Use to be made of duplicated material.

Form of distribution (newdletter, SAND report, classroom materials,
etc.).

Whether the material isto be sold.
Type of reprint (photography, offset, typeset, etc.).

Send the request, along with a self-addressed return envelope, to the permissions
department of the publisher in question (Figure D-1).

The Technical Library, Org. 4916, will assist you in getting the publisher’ s address if
you do not haveit.

The process of granting permission may require time for the publisher to check the
status of the copyright and to evaluate the nature of the request, so it is advisable to allow
sufficient lead time¥a six weeks at least. Some publishers may charge afee for granting this
permission. In other cases, permission may be given, provided that proper credit isgivenin
the reproduced material.
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Sandia National Laboratories
Albuquerque, NM 87185-XXXX
March 14, 1997

(Note: Text in italics indicates information that will vary.)

Permissions Department
Scientific American

415 Madison Avenue
New York, NY 10017

Permissions Department:

On behalf of Sandia Corporation, this is a request for permission to reproduce the
following:

Unnumbered figure “Four offshore oil platforms are compared schematically with
two onshore structures of comparable height” on pages 40-41 of Ellers, Fred S.,
Advanced Offshore Oil Platforms, Scientific American, V. 246, no. 4, 1982.

A copy of the figure is attached.
The figure will be used in a Sandia report entitled

SAND97— . This is an internal report that will be available to the public through
NTIS after its initial distribution to approximately individuals.

Full credit will be given to Scientific American.

Sandia Corporation is a subsidiary of Lockheed Martin. Sandia Corporation operates
Sandia National Laboratories on a no-profit, no-fee basis for the U.S. Department of
Energy.

Your prompt consideration of this request will be greatly appreciated.

Sincerely,

John J. Doe

Title (if appropriate)
Org. Name and Number
MS ##H#H#

Figure D-1. Example of a letter to a publisher of copyrighted material
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conference abstract: 165, 166
funding statement for: 30
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