Medium/Formats Accepted by the National Archives and Records Administration for Permanent Records
Prepared:  June 26, 2006

Some general guidelines include:

· Microform
· Textual records – plain ASCII or in Portable Document Format (PDF) format or scanned images.


Scanned images of textual records- the preferred formats are Tagged Image File Format (TIFF) and Portable Network Graphics (PNG). Graphics Interchange Format (GIF) and, Basic Image Interchange Format (BIIF) are also acceptable.

· Data files and databases - convert tables to files with fixed-length fields or fields defined by delimiters.

· Digital geospatial data - Spatial Data Transfer Standard (SDTS) or Geography Markup Language (GML). Preferred formats for these records are evolving, so NARA would have to be contacted for assistance.

· Digital photographic records - Tagged Image File Format (TIFF) or the highest resolution, uncompressed or modified raw file format the camera can produce. File Interchange Format (JFIF, JPEG) is also acceptable.

· Web records - Hypertext Markup Language (HTML) and other formats such as TIFF or PDF that either are embedded in the HTML or referenced by it.
Specific Requirements:
MICROFORM:

 (1) Roll film. 
Source documents:  The formats described in ANSI/AIIM MS14-1996 must be used for microfilming source documents on 16mm and 35mm roll film.  A reduction ratio no greater than 1:24 is recommended for typewritten or correspondence types of documents.  See ANSI/AIIM MS23-1998 for the appropriate reduction ratio and format for meeting the image quality requirements.  When microfilming on 35mm film for aperture card applications, the format dimensions in ANSI/AIIM MS32-1996, Table 1 are mandatory, and the aperture card format "D Aperture" shown in ANSI/AIIM MS41-1996, Figure 1, must be used.  The components of the aperture card, including the paper and adhesive, must conform to the requirements of ANSI/PIMA IT9.2-1998.  The 35mm film used in the aperture card application must conform to film designated as LE 500 in ANSI/NAPM IT9.1-1996.

COM:   Computer output microfilm (COM) generated images must be the simplex mode described in ANSI/AIIM MS14-1996 at an effective ratio of 1:24 or 1:48 depending upon the application.

(2) Microfiche. 
For microfilming source documents or computer generated information (COM) on microfiche, the formats and reduction ratios prescribed in ANSI/AIIM MS5-1992 (R1998) must be used as specified for the size and quality of the documents being filmed. See ANSI/AIIM MS23-1998 for determining the appropriate reduction ratio and format for meeting the image quality requirements

Film stock standards:  Polyester-based silver gelatin type film that conforms to ANSI/NAPM IT9.1-1996 for LE 500 film must be used in all applications.

Processing standards:  Microforms must be processed so that the residual thiosulfate ion concentration will not exceed 0.014 grams per square meter in accordance with ANSI/NAPM IT9.1-1996.  Follow processing procedures in ANSI/AIIM MS1-1996 and MS23-1998.

Quality standards:

Resolution. 
Source documents.  Determine minimum resolution on microforms of source documents using the method in the Quality Index Method for determining resolution and anticipated losses when duplicating, as described in ANSI/AIIM MS23-1998 and MS43-1998. Perform resolution tests using a ISO 3334-1991 Resolution Test Chart or a commercially available certifiable target manufactured to comply with this standard, and read the patterns following the instructions of ISO 3334-1991. Use the smallest character used to display information to determine the height used in the Quality Index formula. A Quality Index of five is required at the third generation level.

COM. Computer output microforms (COM) must meet the requirements of ANSI/AIIM MS1-1996.

Background density of images.  The background ISO standard visual diffuse transmission density on microforms must be appropriate to the type of documents being filmed. The procedure for density measurement is described in ANSI/AIIM MS23-1998. The densitometer must meet with ANSI/NAPM IT2.18-1996, for spectral conditions and ANSI/NAPM IT2.19-1994, for geometric conditions for transmission density.

EXISTING E-MAIL MESSAGES WITH ATTACHMENTS
Requirements supplement 36 CFR 1228.270 for transferring electronic records to NARA. 

In addition to ASCII text formats, NARA accepts transfers of permanent e-mail messages and their attachments (e-mail records) in standard markup language, or in their native formats according to the following: 

-  Transfers of e-mail records must consist of an identifiable, organized body of records (not necessarily a traditional series, e.g., the e-mail records of the Deputy Secretary from the past fiscal year). 
-  E-mail transfers should come from e-mail systems or from a DoD 5015.2-STD certified Records Management Application (RMA).   NARA would need to be consulted to determine if other kinds of systems could be accommodated.
-  For preservation purposes, NARA prefers that agencies transfer e-mail and their attachments in a markup language format that contains: 

-Delimiters to indicate the beginning and end of each message and the beginning and end of each attachment, if any. Each attachment must be differentiated from the body of the message, and uniquely identified. 

-Labels to identify each part of the message (Date, To [all recipients, including cc: and bc: copies], From, Subject, Body, and Attachment) including transmission and receipt information (Time Sent, Time Opened, Message Size, File Name, and similar information, if available). Agencies that use an e-mail system that identifies users by codes or nicknames, or identifies addressees only by the name of a distribution list should include information with the transfer-level documentation, to ensure identification of the sender and addressee(s). 

-  If a markup language cannot be produced, NARA will accept e-mail messages and their attachments in their native formats. Each attachment should be labeled with its filename and the default file extension to indicate the proprietary software used to create the attachment. If attachment file names do not include the default file extension (e.g., .doc, .xls), agencies must provide documentation identifying the proprietary formats used to create each attachment. 

-  Attachments to e-mail messages may be transferred in their native formats, such as PDF, other image file formats, and common office automation formats.

-  For preservation processing purposes, NARA prefers that e-mail transfers be contained within a single uncompressed file on any of the approved media listed in 36 CFR 1228.270(c).

- Agencies may also transfer records on Type IV Digital Linear Tape or through File Transfer Protocol (FTP). FTP transfers currently are limited to a maximum size of five Gigabytes (5 GB). For FTP transfers, the offering agency must provide the following information to NARA:

· IP address for the Agency FTP site, 

· A temporary user name and temporary password for NARA to use in accessing the Agency FTP site, 

· A designated time or time span for NARA to access the records and download a copy to NARA. 

SCANNED IMAGES OF TEXTUAL IMAGES:

Supplements 36 CFR Part 1228.270 for transferring permanent electronic records to NARA.  Does NOT apply to "born digital" images or scanned images of primarily non-textual records (e.g., maps and photographs).

Image File Format:

NARA will accept scanned images in the following file formats:
-  Tagged Image File Format (TIFF), in 'II' format, versions 4.0 (April 1987), 5.0 (October 1988), and 6.0 (June 1992).
-  Graphics Interchange Format (GIF),versions 87a (June 1987), and 89a (July 1990). 
-  Basic Image Interchange Format (BIIF), International Standards Organization (ISO) Standard 12087-5, Part 5 (December 1998).
-  Portable Network Graphics (PNG), version 1.0 (October 1996).
NARA prefers uncompressed images; with prior consultation between NARA and the transferring agency, NARA may accept compressed images created using a lossless compression method (e.g., ITU Group 4, LZW) when it is impractical or technically impossible to transfer uncompressed files (e.g., due to limitations on bandwidth or storage media capacities). NARA will not accept images created using lossy compression techniques because the potential information loss that can result from compression can make such images unsuitable for archival preservation. 

Acceptable Image Quality Specifications:
Scanned images of textual records transferred to NARA must meet the following minimum requirements for scanning resolution and pixel (bit) depth to support archival preservation and continued use.
-  Bitonal (1-bit) scanned at 300-600 ppi.  This is appropriate for documents that consist exclusively of clean printed type possessing high inherent contrast (e.g., laser printed or typeset on a white background). Scanning at 600 ppi is recommended. 

-  Gray scale (8-bit) scanned at 300-400 ppi.  This is appropriate for textual documents of poor legibility because of low inherent contrast, staining or fading (e.g., carbon copies, thermofax, or documents with handwritten annotations or other markings), or that contain halftone illustrations or photographs. Scanning at 400 ppi is recommended. 

-  Color (24-bit RGB [Red, Green, Blue]) scanned at 300-400 ppi.  Color mode (if technically available) is appropriate for text containing color information important to interpretation or content. Scanning at 400 ppi is recommended. 

-  Agencies must transfer scanned images as uncompressed file(s). 

-  Agencies must transfer scanned images as unaggregated file(s). 

-  In addition to the approved transfer media listed in 36 CFR 1228.270(c), agencies may transfer records on Digital Linear Tape (DLT) Type IV or through File Transfer Protocol (FTP). FTP transfers currently are limited to a maximum size of five Gigabytes (5 GB). For FTP transfers, the offering agency must provide the following information to NARA: 

· IP address for the Agency FTP site, 

· A temporary user name and temporary password for NARA to use in accessing the Agency FTP site, 

· A designated time or time span for NARA to access the records and download a copy to NARA.

DIGITAL PHOTOGRAPHIC RECORDS
This expands currently acceptable formats to enable the transfer of permanent digital photographic records to NARA. The specific requirements below build upon the existing requirements for audiovisual records in 36 CFR 1228.266 and 36 CFR Part 1232, which are applicable where appropriate.  Included under this scope are still photographs of natural, real-world scenes or subjects created in support of agency business that are:

· produced from digital cameras (excluding the types of records described below), and 

· scanned images of photographic prints, slides, and negatives. 
Applies to master image files of digital photographs created using medium to high quality resolution settings appropriate for continued preservation.

Does NOT apply to the following digital photographic records:

-  Low resolution photographs typically created for posting on agency web sites (i.e., all files created at less than 2 megapixels, or scanned as less than 2000 line files)
-  Digital photographs captured within office automation applications (e.g., word processing, spreadsheet, and presentation applications)
-  Digital photographic records such as aerial photography, and photogrammetric and satellite imagery
-  Vector-based images, such as records created using graphic arts software or computer-aided design (CAD) applications. 

NARA recognizes that legacy records and records whose disposition is changed from temporary to permanent may present unique circumstances for agencies.  Records that do not meet these requirements will need to be discussed with NARA.
Image File Format
NARA will accept digital photographic records in the following file formats and versions. Additional formats may be added by NARA at a later date.
-  Tagged Image File Format (TIFF), in 'II' format, versions 4.0 (April 1987), 5.0 (October 1988), and 6.0 (June 1992). Default file extensions include .TIFF and .TIF.
-  JPEG File Interchange Format (JFIF, JPEG), all versions compliant with International Standards Organization (ISO/IEC) standard 10918-1: Information Technology -- Digital Compression and Coding of Continuous-tone Still Images (1994). Default file extensions include .JPEG, .JFIF, and .JPG.
NARA prefers that agencies transfer digital photographic records with file names that use the default file extension for each of the above formats. Records may be accepted that are named according to agency-specific naming conventions (e.g., agency acronym or NARA-assigned record group number) provided the corresponding computer files can be opened and the agency has transferred to NARA adequate documentation describing the file name and format of the files.

Image Quality Specifications
-  Records must be provided as continuous-tone gray scale or color raster images, 8-bit or 16-bit per channel.
-  Color images must be produced in RGB (Red Green Blue) color mode as 24-bit or 48-bit color files.
-  Records created using digital cameras must be captured as 2 megapixel files or greater with a minimum pixel array of 1,600 pixels by 1,200 pixels. (Note: image resolution for digital camera files will vary according to the settings of the digital camera and may affect actual pixel dimensions and aspect ratios).

  

Effective January 1, 2005, digital camera files must be captured as 6 megapixel files or greater with a minimum pixel array of 3,000 pixels by 2,000 pixels. Records produced at this resolution and size are comparable in quality to 35-mm film photographs, which is the minimum quality level for still pictures currently accepted by NARA [see 36 CFR 1228.266(b)].
Photographs must be scanned as minimum 2,000 line files to approximate a 2 megapixel file according to the following image size and resolution guidelines. (Note: image resolution for scanned images of photographs will vary according to the size of the source document, which may affect actual pixel dimensions and aspect ratios).
· Scan an 8" x 10" original (print, slide or negative) at 200 dpi to produce a file that is 1,600 x 2,000 pixels.
· Scan a 4" x 5" original (print, slide or negative) at 400 dpi to produce a file that is 1,600 x 2,000 pixels.
· Scan a 35-mm original (print, slide or negative) at 1400 dpi to produce a file that is 1,300 x 2,000 pixels.
Photographs scanned after January 1, 2005, must be produced as minimum 3,000 line files to approximate a 6 megapixel file according to the following image size and resolution guidelines. Records conforming to these guidelines will be comparable in quality to 35-mm film photographs, which is the minimum quality level for still pictures currently accepted by NARA [see 36 CFR 1228.266(b)].
· Scan an 8" x 10" original (print, slide or negative) at 300 dpi to produce a file that is 2,400 x 3,000 pixels.
· Scan a 4" x 5" original (print, slide or negative) at 600 dpi to produce a file that is 2,400 x 3,000 pixels.
· Scan a 35-mm original (print, slide or negative) at 2100 dpi to produce a file that is 2,000 x 3,000 pixels.

Effective January 1, 2005, agencies must ensure that digital cameras and scanners produce records with true optical resolution.  Resizing images or interpolating to a higher resolution from a lower resolution for purposes of transfer will not be permitted.

NARA will accept digital photographs in TIFF file formats that are compressed using a lossless compression method (e.g., LZW, RLE). If available, NARA prefers that agencies transfer uncompressed versions of these files.
NARA will accept permanent digital photographs in the JPEG file format, which uses a lossy compression method, provided the records have been created using at least medium quality compression settings (or better).
Effective January 1, 2005, agencies must create JPEG files using at least high quality compression settings (or better).
Effective January 1, 2005, agencies must transfer to NARA first generation JPEG files that have not been degraded in quality by multiple revisions and re-saving. Making changes to JPEG files (e.g., altering the image size), and then re-saving them, can result in re-compression of the images, leading to additional data loss and degradation of image quality.

Agencies may transfer digital photographic records using any of the approved media or methods listed in 36 CFR 1228.270(c).

· Digital photographic records must not be compressed (e.g., Winzip, PKZIP) or aggregated (e.g., TAR) for purposes of transfer unless NARA has approved the transfer in compressed or aggregated form in advance. In such cases, NARA may require the agency to provide the software to decompress the records [see 36 CFR 1228.270(d)].
DOCUMENTS IN PDF FORMAT:

This supplements current requirements in 36 CFR 1228.270 for transferring permanent electronic records to NARA. This guidance expands currently acceptable formats to enable the transfer of records in Portable Document Format (PDF) to NARA.

This guidance provides transfer requirements for: 

· records in PDF, 

· records converted to PDF from their native electronic formats (e.g., office automation products), 

· records converted to PDF from scanned paper or image formats such as TIFF. 

PDF File Specification for All PDF Records: 
PDF records must comply with PDF versions 1.0 through 1.4 (i.e., all existing PDF versions as of the effective date of this guidance) and meet the requirements outlined below:
General Requirements for All PDF records: 
Security Requirements

-  PDF records must not contain security settings (e.g., self-sign security, user passwords, and/or permissions) that prevent NARA from opening, viewing or printing the record.
-  In addition, PDF records created after April 1, 2004, must have all security settings deactivated (e.g., encryption, master passwords, and/or permissions) prior to transfer to NARA. Deactivating security settings ensures NARA's ability to support long term migration and preservation of the records.
-  Because of the complexities associated with certain PDF features, NARA will review PDF records containing special features on a case-by-case basis when the records are scheduled. Examples of special features include but are not limited to: digital signatures; links to other documents, files or sites; embedded files (including multimedia objects); form data; comments and/or annotations.
Requirements for Records Converted to PDF from Their Native Electronic Formats (e.g., office automation products):
Electronic records that have been converted to PDF from their native electronic formats must include embedded fonts to guarantee the visual reproduction of all text as created. All fonts embedded in PDF records must be publicly identified as legally embeddable (i.e., font license permits embedding) in a file for unlimited, universal viewing and printing.
PDF records that reference fonts other than the "base 14 fonts" must have those fonts referenced in the record (i.e., as a minimum, subsets of all referenced fonts) embedded within the PDF file.
PDF records created after April 1, 2004, must have all fonts referenced in the record, including the "base 14 fonts," embedded within the PDF file. This requirement is met by having, as a minimum, subsets of all referenced fonts embedded within the PDF file.
Requirements for Scanned Paper or Image Formats Converted to PDF:
Scanned images of textual paper records converted to PDF must adhere to the requirements in NWM 02.2003, MEMORANDUM TO AGENCY RECORDS OFFICERS: Expanding Acceptable Transfer Formats: Transfer Instructions for Scanned Images of Textual Records (Scanned Images Transfer Guidance), dated December 23, 2002.

Any agency that has PDF records that have not been scanned according to the minimum image quality specifications would need to be addressed with NARA.

PDF records that contain embedded searchable text based on Optical Character Recognition (OCR) must be identical in content and appearance to the source document. NARA understands that the ability to embed OCR'd text in PDF records enhances access to the records. While NARA will accept PDF records with uncorrected OCR'd text, it will not accept PDF records resulting from OCR processes that either alter the content or degrade the quality of the original bit-mapped image.

NARA will accept PDF records that have been OCR'd using processes that do not alter the original bit-mapped image. An example of an output process that accomplishes this requirement is Searchable Image - Exact.

NARA will not accept PDF records that have been OCR'd using processes that substitute OCR'd text for the original scanned text within the bit-mapped image. Such OCR processes may involve loss of data through imprecise interpretation of scanned characters. Examples of output processes that use this prohibited technique include Formatted Text and Graphics and PDF Normal.

NARA will not accept PDF records that have been OCR'd using processes that use lossy compression to reduce file size (e.g., JPEG). Such OCR processes degrade the quality of the original image and may make such images unsuitable for archival preservation. An example of an output process that uses this lossy compression technique for color and grayscale images is Searchable Image - Compact.

Agencies may transfer PDF records using any of the approved media or methods listed in 36 CFR Part 1228.270(c) that became effective January 29, 2003.

PDF records must not be compressed (e.g., Winzip, PKZIP) or aggregated (e.g., TAR) for purposes of transfer unless NARA has approved the transfer in compressed or aggregated form in advance. In such cases, NARA may require the agency to provide the software to decompress the records [see 36 CFR 1228.270(d)].

GEOSPATIAL DATA RECORDS
This supplements current requirements in 36 CFR 1228.270 for transferring permanent electronic records to NARA.  The specific requirements below build upon the existing requirements for geospatial data records in 36 CFR 1228.270 (d) (3) and (e) (2), which are applicable where appropriate.
NARA understands that legacy records and records whose disposition is changed from temporary to permanent may present unique circumstances for agencies. Any agency having permanent digital geospatial data records that do not meet the requirements in this guidance should contact the NARA appraisal archivist assigned to that agency.
NARA will accept digital geospatial data records that fully implement a non-proprietary, published, open standard maintained by or for a Federal, national or international standards organization.  Digital geospatial data records created and maintained in proprietary formats must be transferred to NARA in an acceptable geospatial data standard.  Examples of acceptable geospatial data standards include, but are not limited to: 

- Spatial Data Transfer Standard (Federal Information Processing Standard 173 and American National Standards Institute INCITS 320-1998). This standard has been incorporated into 36 CFR 1228.270 (d) (3). (http://mcmcweb.er.usgs.gov/sdts/ and http://www.fgdc.gov/standards/status/textstatus.html).

- Geography Markup Language, versions 2 and 3 (Open GIS Consortium). (http://www.opengis.org/docs/02-023r4.pdf).

Agencies may transfer digital geospatial data records using any of the approved media or methods listed in 36 CFR 1228.270(c).

Digital geospatial data records must not be compressed (e.g., Winzip, PKZIP) or aggregated (e.g., TAR) for purposes of transfer unless NARA has approved the transfer in compressed or aggregated form in advance. In such cases, NARA may require the agency to provide the software to decompress the records [see 36 CFR 1228.270(d)].
References to Requirements for Transferring Permanent Electronic Records to NARA

Regulation on additional transfer methods - HTML PDF Published 12/30/02; effective 1/29/03


· Transfer Instructions for Permanent Electronic Records: Web Content Records
Issued 9/17/04


· Transfer Instructions for Permanent Electronic Records: Digital Geospatial Data Records
Issued 4/9/04


· Transfer Instructions for Permanent Electronic Records: Digital Photographic Records 
Issued 11/12/03


· Transfer Instructions for Permanent Electronic Records in Portable Document Format (PDF) 
Issued 3/31/03


· Transfer Instructions for Existing Scanned Images of Textual Records
Issued 12/23/02


· Transfer Instructions for Existing E-mail Messages with Attachments
Issued 9/30/02 


