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BACKGROUND

It is incumbent upon all U.S. Geological Survey (USGS) Earth Resources Observation and Science (EROS) Center staff to preserve all records created or acquired for as long as it is deemed necessary.  Regarding remote sensing observational records, that period of time is often deemed to be forever.  While useful philosophically, forever is a bit difficult to mentally grasp when attempting to plan the management for such records.  This plan attempts to breakdown and identify steps necessary to properly manage records, whether they are intended to be kept forever or just a few decades.

This guidance document borrows heavily from the recently completed USGS Community for Data Integration work on creating a Science Data Lifecycle Model (hereafter referred to as the ‘Model’) applicable for the bureau’s science data (http://dx.doi.org/10.3133/ofr20131265).  That Model denotes the data life cycle elements or ‘sections’ used here, illustrates how they relate to each other, and how science data flows through each lifecycle stage.









“Of all national assets, archives are the most precious; they are the gift of one generation to another and the extent of our care of them marks the extent of our civilization.”

Sir Arthur G. Doughty
Dominion Archivist, Canada 1904-1935














AUTHORITIES

44 U.S.C. Chapter 31 
§ 3102. Establishment of program of management
§ 3105. Safeguards
§ 3106. Unlawful removal, destruction of records

OMB Circular A-130 - Management of Federal Information Resources.

36 CFR Chapter XII, Subpart B - Records Management.

OMB Circular A-16 (Revised) – Geospatial Data.

OMB Circular A-16 Supplemental Guidance – Geospatial Data.

USGS Science Strategy Report ("Facing Tomorrow's Challenges – U. S. Geological Survey Science in the Decade 2007–2017", USGS Circular 1309) - Data Integration.

OSTP February 22, 2013 Memo - Increasing Access to the Results of Federally Funded Scientific Research.
Executive Order (May 9, 2013) - Making Open and Machine Readable the New Default for Government Information.
Information Quality Act - USGS Guidelines - Public Examination for Data disseminated by USGS.

Privacy Act of 1974 - Personally Identifiable Information.

Paperwork Reduction Act - Managing Information as a Resource.

SCIENCE DATA LIFE CYCLE MODEL

When we start thinking of the data created or acquired by the US Geological Survey (USGS) Earth Resources Observation and Science (EROS) Center as corporate assets possessing value beyond the immediate project need, the idea of managing data through an entire data lifecycle becomes more relevant. All of the questions of documentation, storage, quality assurance, and ownership need to be addressed for each stage of the data lifecycle, starting with the recognition of a need, and ending with long-term preservation activities.
From the decision to collect or use data until they become obsolete or no longer needed, data will need to be accounted for and managed. Further, like any other assets, USGS cannot justify or afford acquisition of unneeded data. Data should be acquired and maintained only to meet USGS scientific needs, align to the agency mission, and address national interests or priorities.
Management best practices parallel data management best practices in establishing standards and procedures that are documented, defined, and consistent. The goal of this data management plan is to achieve the most efficient and judicious applications of federal funding while also ensuring effective provision and management of the information resources necessary for maintaining effective and successful agency operations while meeting programmatic goals.
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Figure 1. USGS Science Data Lifecycle Model










PLAN

Planning includes documenting the sequence of intended actions to identify and assure resources and gather, maintain, secure, and utilize data holdings that comprise a Data Management Plan. This element also includes the procurement of funding and the identification of technical staff resources and materials for full lifecycle data management. Once the lifecycle data management needs are determined, a system to store and manipulate the data can then be identified and developed. 

Key Points
· Consider if the data you want to collect already exist in other agencies, field offices, and repositories.
· Designate a person responsible the project’s data and for implementing the data management plan.
· Establish how and when the data will be collected, the formats/standards of the data and metadata, as well as the budget for the collection.
· Decide how the data will be checked for quality, stored, and backed up.
· Tools are available to help with data management planning.  See the USGS Data Management site http://www.usgs.gov/datamanagement/index.php or contact John Faundeen (605-594-6092 office, 605-838-7081 cell, faundeen@usgs.gov)

Although we recommend prioritizing application of this data management plan to all new data collecting activities, pre-existing datasets or ongoing data collection activities that pre-date this data management plan can also be gradually accommodated as time and staff resources permit. Document and refine your data lifecycle procedures for existing/ongoing data collection efforts so that they eventually align with or become standardized according to your data management plan. There may be procedures that you already have in place that with a little refinement could become one of your data management standard procedures for all of the project holdings.

Utilizing a Data Management checklist can help address issues that may affect your project.  Two example checklists are below:

· University of Oxford Data Management Planning checklist: http://www.admin.ox.ac.uk/rdm/dmp/checklist/
· University of Minnesota Data Management 101 Planning checklist: https://netfiles.umn.edu/ul/Divisions/AcaProg/PhysSciEng/PSEShared/Instruction/Data%20Management/Public/Data%20Management%20Checklist%20Workshop.pdf

The USGS Manual Chapter 1100.1 - Information Product Planning (http://www.usgs.gov/usgs-manual/1100/1100-1.html) discusses planning for information products, which includes data products:
"Policy: Planning for information products begins as early as possible during the evolution of a project. A written planning document must be developed prior to production for each information product. An information product plan will ensure adequate management and budgeting for all elements of the information life cycle including planning, development, dissemination, documentation, storage, evaluation, and disposition."
Information Product: An information product is the compilation of scientific communication or knowledge such as facts, data, or interpretations in any medium (e.g., print, digital, Web) or form, including textual, numerical, graphical, cartographic, or audiovisual, to be disseminated to a defined audience or customer, scientific or nonscientific, internal or external.
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ACQUIRE

There are four general methods of acquiring data for a project:

· Collecting new data
· Converting/transforming legacy data
· Sharing/exchanging data
· Purchasing data.

This includes automated collection (e.g., of sensor-derived data), the manual recording of empirical observations, and obtaining existing data from other sources.
EROS-OPS-01 Acceptance of Data Collections by the USGS (internal EROS policy released June 8, 2012) policy provides specific requirements for how data from outside EROS is evaluated if the data are to become part of EROS’ long-term (>3 years) data management responsibility.  This policy utilizes the USGS EROS Scientific Records Appraisal Process (internal EROS policy released June 8, 2012) to determine if collections sought by or offered to EROS by other government and affiliated organizations, non-governmental organizations, and commercial firms are appropriate for long-term preservation and access by EROS.  Upon the conclusion of the Scientific Records Appraisal Process, the EROS Director will issue a memo to the EROS Archivist and relevant EROS Senior and Project Managers documenting whether data to be accepted by EROS for long-term preservation and access is in the interest of EROS and USGS.  Collections intended to be part of the National Satellite Land Remote Sensing Data Archive will be reviewed using additional selection criteria.  See http://eros.usgs.gov/archive/nslrsda/ for the specific NSLRSDA “Selection Criteria.”

Data collections must complement or supplement existing EROS data holdings and align to the missions of the Department of the Interior, the USGS, and EROS.  Resources must be identified to support long-term preservation and access costs for any newly acquired data collections. 

The data collections will be evaluated in term of their mission relevancy, policy considerations, attributes, and physical characteristics, the metadata quality and availability, and total cost.

EROS retains the right to not accept data collections or return to offering entities data collections that do not meet EROS acceptance criteria.  Conditions of the data transfer and subsequent distribution generally will be specified in a memorandum of understanding or other written agreement between EROS and the source agency or organization.  EROS must receive formal, written documentation transferring legal ownership to the USGS prior to any physical transfers of data.  All transfers are coordinated and approved by the EROS Archivist.




The EROS Archivist will follow the appraisal process as outlined below:

1. USGS Program Coordinator, Project Manager, or outside entity proposes to the EROS Archivist a data collection for review.

2. Appraisal Team assembled including:
a. Science Staff
b. Project Manager
c. Archivist

3. Archivist documents what is known about the data collection.
a. Using the EROS Records Appraisal Tool http://eros.usgs.gov/government/RAT/tool.php

4. Science team members review the documentation and provide their comments and opinions to the Archivist.  At a minimum, the three questions below must be addressed:
a. Is there another organization within the scientific community that might benefit from or have an interest in these records?
b. What were the original scientific uses for these records?
c. What may be future scientific uses of these records?

5. Archivist briefs the relevant Project Manager.

6. Archivist sends recommendation memo to EROS Senior Staff for review.
a. Archivist memo recommends:
i. Retain or Accept	
ii. Dispose or Reject

7. The EROS Senior Staff pass their comments to the EROS Director.

8. EROS Director accepts, rejects, or modifies the recommendation.
a. EROS Director informs Archivist and Project Manager of his/her decision via a memo.
b. Purge recommendations often result in additional activities to locate an appropriate location.  Destruction is the last resort. 











PROCESS

The third element of the Model, Process, represents various activities associated with preparation of new or previously used data inputs. Processing of input data may entail:

· Data format transformations
· Definition of data elements
· Integration of disparate datasets
· Extract, transform, and load operations
· Calibration activities

This element in the Model reminds scientists that USGS standards and tools are available to help project requirements while also building a Bureau-wide foundation of data for integrated science.  Both raw and processed data must be documented and accompanied by or linked to complete metadata to ensure that results of analysis performed using these data can be duplicated and correctly interpreted. Methods of data processing must be rigorously documented to ensure the utility and integrity of the data.  The outputs of this element are datasets that are effectively ‘clean’ or free of mistakes and errors, standardized, and ready for integration and analysis.  

See the USGS Data Management site http://www.usgs.gov/datamanagement/index.php for more information.
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ANALYZE

This element represents the activities associated with the exploration and interpretation of well-managed, processed data for the purpose of knowledge discovery. Analytical methods might include statistical analysis, spatial analysis, or modeling, and are used to produce scientific results and information that are of value to decision-makers and the public. This element represents the juncture in the project where hypotheses are tested, discoveries are made, and conclusions are drawn. Analysis emphasizes the benefits of data management for improving the efficiency of data enquiry activities, preserving documentation that is critical for scientific integrity, and creating a foundation for future research. The outputs of this element are interpretations, which are often published in machine-readable formats such as GIS layers or numerical simulations.  

See the USGS Data Management site http://www.usgs.gov/datamanagement/index.php for more information.
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PRESERVE

Preservation involves actions and procedures to keep data for some period of time and / or to set data aside for future use, and includes data archiving and / or data submission to a data repository.  A primary goal for the USGS is to preserve well-organized and documented datasets supporting research interpretations that can be re-used by others; all research publications should be supported by associated, accessible datasets.

The USGS Fundamental Science Practices Advisory Committee (FSPAC) Data Preservation Sub-Committee has developed guidance documents related to the preservation of science data.  The first document details the temperature and relative humidity guidelines for specific mediums (see http://www.usgs.gov/datamanagement/preserve.php).  This guidance was developed through consultation with the National Archives and Records Administration (NARA).  That document was released April of 2013 and appears below:

Environmental Guidelines for the Storage and Preservation of USGS Science Records Media

This table contains the recommended temperature and relative humidity for storing USGS science records.  These guidelines apply to any science records intended to be kept for periods longer than five years.  Review media every three to five years and migrate sooner if the storage conditions or environment was compromised to reduce the risk of media instability.  These guidelines support the Bureau’s Records Management requirements implicit in the USGS Scientific Records Schedules.1 

	RECORDS MEDIA
	TEMPERATURE
RANGE
	RELATIVE HUMIDITY

	Paper – including files, maps, charts, drawings, posters2
	50-65oF
	30%-50%

	Magnetic / Electronic Media – computer tapes, disks, video tapes, audio tapes, optical disks2
	50-65oF
	30%-40%

	Black-and-White Photographic Media (non-acetate/non-nitrate) – motion and still picture negatives, film, paper prints, x-rays, and microforms2
	50-65oF
	30%-40%

	Black-and-White Photographic Media (acetate) – motion and still picture negatives, film, x-rays, microforms, diazo, vesicular microfilm2
	0-35oF
	30%-40%

	Color Photographic Media – motion and still picture negatives, film, slides, prints, digitally produced prints (from ink jet, dye sublimation, electrophotographic, thermal)2
	0-35oF
	30%-40%

	Paper – Optimum preservation stacks primarily used in libraries3
	35-65oF
	30-50% (+/-3%)


Sources:
1USGS Scientific Records Schedules https://erosvpn.cr.usgs.gov/gio/irm/,DanaInfo=internal.usgs.gov+fmref2.html
2National Archives and Records Administration (NARA) Temperature and Relative Humidity Standards for Archival Records, NARA 1571 Appendix A, February 15, 2002 and email correspondence with Pamela Najar-Simpson, NARA September 27, 2012.
3National Information Standards Organization (NIST) Environmental Guidelines the Storage of Paper Records, NISO TR01-1995.
NARA 1571.9	What are the temperature and humidity standards?

a.	NARA Appendix A [found in Appendix B of this document] specifies the maximum acceptable temperatures in areas where records are stored, and the maximum acceptable temperature set point for areas where records are exhibited, processed, or used. Appendix A also specifies the acceptable range for relative humidity in areas where records are stored, processed, exhibited, or used. Use cooler temperature and drier relative humidity set points whenever possible, as these conditions extend the life and significantly enhance the preservation of the records. Coordinate the selection of temperature
and relative humidity set points with NWT.

b.	The standards specified in NARA Appendix A must be maintained 24 hours per day, 365 days per year, unless otherwise stated.  Once a set point is programmed, daily fluctuations must not exceed 5° F and/or 5 percent relative humidity.  Relative humidity levels represented in a range indicate minimum and maximum set points.  Seasonal movement between these set points must not exceed 5% per month while staying within the +/-5% daily band restriction.

c.	Seasonal relative humidity drift in actual operation of the system to reconcile energy efficiency and external climate extremes in certain geographical locations and with certain building types may occur.  The building should be designed to accommodate the environmental requirements in a highly energy efficient manner.

d.	Temperature and relative humidity conditions in records areas must be continuously monitored and must be recorded at intervals that are frequent enough, and in a sufficient number of locations to demonstrate and confirm compliance with the standard.  The facility manager must maintain the HVAC systems and integrated monitoring equipment according to manufacturer’s specifications.  The facility manager is responsible for monitoring the temperature and relative humidity conditions in the facility following NWT guidance and specifications, and ameliorating problems as they develop. Report ongoing problems to NWT and NAS.

Since 2011, EROS has been systematically monitoring the EROS Archives using a series of 11 data loggers that capture temperature and relative humidity every 30 minutes.  Based on analyses of the resulting 500,000+ data points from the 11 data loggers, EROS has been able to detect environmental shortcomings and make the necessary facility changes to address them.  Our goal is to attain the ranges provided by NARA and represented in the above table.  Specific data logger performance can be found in Appendix A.

Maintaining Data Copies

Additionally, the EROS-POL-02 Electronic Records Preservation Policy (internal EROS policy released April 4, 2013) provides guidance for data copies and media refresh practices.  Specifically, it is recommended that all permanent science records be maintained in three distinct copies.  The copies can be stored on hard disk, magnetic, or optical media.  On-site copies should be physically separated, i.e., not stored on the same system.  One copy should also be stored off-site, along with the corresponding metadata.  All off-site copies should be identified and coordinated through the Archivist.  

Storage Media Refreshment

Regarding media refresh practices, all hardware, software, firmware, and media need to be refreshed at some point.  Technology changes so fast that it is recommended that all electronic hardware, software, firmware, and media be reviewed for migration or transcription needs within a three- to five-year period. While this short period may be challenging to address, it is incumbent upon all who oversee electronic Federal records to ensure that they are preserved and maintained through their useful lifecycle.  To assist projects in determining what archival media to choose, EROS sponsors an Offline Archive Media Trade Study that us updated every two years.  The studies are available at http://eros.usgs.gov/government/records/tools.php

Very specific, comprehensive facility guidance is provided by NARA through their 1571 Archival Storage Standards.  The document applies to NARA and any facility housing Federal records, including commercial facilities.  The standards can be found in Appendix B.

[placeholder for FSPAC Data Preservation Sub-Committee USGS Guidelines for the Preservation of Digital Preservation Scientific Data (in review)]
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Source: The digital download dream: Physical media is here to stay, thanks to slow internet connections. By Grant Brunner on December 11, 2013 at 10:03 am.  Downloaded February 10, 2014
[bookmark: _GoBack]PUBLISH/SHARE

The ability to prepare and issue, or disseminate, quality data to the public and to other agencies is an important part of the data lifecycle. The data should be media-independent wherever possible, with an understanding that transfer may occur via automated or non-automated mechanisms. We need to ensure that data are shared, but with controls to protect proprietary and pre-decisional data and the integrity of the data itself. Effective data sharing also requires that datasets always be accompanied by and/or linked to their complete metadata.  Metadata allows those who are receiving the data to correctly interpret and understand the data and its limitations.

Data sharing benefits the researcher, research sponsors, data repositories, the scientific community, and the public. It encourages more connection and collaboration between scientists, and better science leads to better decision-making.
Data sharing benefits
· Incentivizes researchers to produce and ensure higher quality data for sharing with peers, the scientific community, and the public
· Enables research sponsors to promote and inspire research within a field
· Encourages collaboration among researchers to share resources, acquire more data, and produce new findings
· Encourages and improves data management practices through shared expertise
· Assists the production of more meta-analyses, which address big picture topics
· Reduces redundancy of data production in scientific research, which saves investment dollars and time
· Helps to better inform planning and policy
Data sharing considerations and responsibilities
· Appropriate use or contextual application of the shared data
· Sensitive or confidential data 
· Subject to the Freedom of Information Act (FOIA))
· Personally Identifiable Information (PII) in data
· Sensitive species or locations in data
· Appropriate acknowledgement or citation for the shared data
· Appropriate protection and timely release of analysis or data results represented in or derived from shared data 
To alleviate data sharing concerns, practice good, professional and responsible data sharing techniques, and provide detailed metadata. 
The USGS Manual Chapter 1100.3 - U.S. Geological Survey Publication Series (http://www.usgs.gov/usgs-manual/1100/1100-3.html) discusses the publication of information products, which includes data products:
"Background: The USGS mission to describe and understand the Earth is not complete until the results of USGS investigations have been published and disseminated to those who need the information. The USGS has proprietary interest in, and is accountable for, the work performed by its employees and contractors."
The USGS Manual Chapter 1100.6 - Use of Copyrighted Material in USGS Information Products (http://www.usgs.gov/usgs-manual/1100/1100-6.html) covers the use of copyrighted material in information products, which includes data products:
"Policy: Copyrighted material will not knowingly be incorporated into any information product prepared by or for the USGS, except with the written consent of the copyright owner.  Purchase agreements should refer to both the material that is copyrighted and the copyright permission because they are distinct and both need to be acquired."
Information Product: An information product is the compilation of scientific communication or knowledge such as facts, data, or interpretations in any medium (e.g., print, digital, Web) or form, including textual, numerical, graphical, cartographic, or audiovisual, to be disseminated to a defined audience or customer, scientific or nonscientific, internal or external.
The USGS Manual Chapter 1100.4 - Use of Outside Publications, Including Abstracts (http://www.usgs.gov/usgs-manual/1100/1100-4.html) addresses the issue of copyright in external publications:
"Policy: Generally, Government information prepared by an employee as part of that person's official duties that is submitted to outside publication is in the public domain and may not be copyrighted.  Questions on copyright in jointly created works should be referred to the Bureau solicitor."



DESCRIBE (METADATA, DOCUMENTATION)

Throughout the data lifecycle process, documentation must be updated to reflect actions taken upon the data. This includes acquisition, processing, and analysis, but may touch upon any stage of the data lifecycle. Updated and complete metadata are critical to maintaining data quality. The key distinction between metadata and documentation is that metadata, in the standard sense of "data about data," formally describes various key attributes of each data element or collection of elements, while documentation makes reference to data in the context of their use in specific systems, applications, settings. Documentation also includes ancillary materials (e.g., field notes) from which metadata can be derived.

Metadata describes information about a dataset, such that a dataset can be understood, re-used, and integrated with other datasets. Information described in a metadata record includes where the data were collected, who is responsible for the dataset, why the dataset was created, and how the data are organized. Metadata generally follows a standard format, making it easier to compare datasets and to transfer files electronically.

Processing, analyzing, and transforming raw data into information can be a lengthy process. Researchers frequently modify and add to data, but rarely are these processes documented adequately. Without documentation on how a dataset was processed, others may not be able to reproduce the results from analyses involving that dataset.

To summarize, a complete metadata record should effectively describe the data (the who, what and where of it), actions taken upon the data throughout the lifecycle, and ways in which the data was processed or processes that the data was subjected to throughout its life. The metadata record may also reference other ‘documentation’ associated with the dataset that includes additional details and ancillary information not easily or already accommodated in standard metadata formats.
The USGS Manual Chapter 502.2 - Fundamental Science Practices: Planning and Conducting Data Collection and Research (http://www.usgs.gov/usgs-manual/500/502-2.html) discusses the requirements for data documentation:
"Documentation: Data collected for publication in databases or information products, regardless of the manner in which they are published (such as USGS reports, journal articles, and Web pages), must be documented to describe the methods or techniques used to collect, process, and analyze data (including computer modeling software and tools produced by USGS); the structure of the output; description of accuracy and precision; standards for metadata; and methods of quality assurance."
Further:
"Standard USGS methods are employed for distinct research activities that are conducted on a frequent or ongoing basis and for types of data that are produced in large quantities. Methods must be documented to describe the processes used and the quality-assurance procedures applied."
The USGS Manual Chapter 502.4 - Fundamental Science Practices: Review, Approval, and Release of Information Products (http://www.usgs.gov/usgs-manual/500/502-4.html) covers the documentation of methodology:
"Methods used to collect data and produce results must be defensible and adequately documented."
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MANAGE QUALITY

Protocols and methods must be employed to ensure that data are properly collected, handled, processed, used, and maintained at all stages of the data lifecycle. This is commonly referred to as "QA/QC" (Quality Assurance/Quality Control). QA focuses on building in quality to prevent defects while QC focuses on testing for and maintaining quality (e.g., detecting defects). QA makes sure you are doing the right things, the right way. QC makes sure the results of what you've done are what you expected and continue to be so through the data lifecycle.
Quality Assurance (QA) can be defined as a set of activities designed to ensure that a product or service meets specified requirements. Examples of Quality Assurance can include project audits and process checklists.
Quality Control (QC) can be defined as a set of activities designed to evaluate a developed work product. An example of Quality Control can be testing products for defects.
Key Points
· QA/QC should occur throughout the data lifecycle.
· Budget time and funds for QA/QC.
· Describe the QA/QC methods in the metadata, including any software tools.
· Record any modifications to the data that result from QA/QC.
· Identify and use the proper metadata standards.
· Have a review of the metadata, performed by someone not familiar with the data and format.
· Have two, but preferably more, people transcribe the same data and compare results; have another set of eyes compare the original record to the transcribed.
· Quality control practices will vary with the data type (including multi-media) and means of collection.
· Use tools and analysis to identify quality issues when possible.
· Have a system to identify or categorize data at different points in the QA/QC process as well as a means to identify and/or correct quality issues.
· Identify QA/QC Best Practices at the beginning of a research project and assign responsibility for follow-through.
· Be aware of potential data contamination from sources outside the study, such as faulty instruments or error introduced during a conversion process.
· Build in quality control measures when possible.
	
	



When do we need QA/QC?
When creating a Plan, decide on the quality level, method(s) for measuring quality, and how often the quality should be evaluated.
When setting out to organize data, establish the data Acquisition acceptance criteria and the acceptance testing process.
When undertaking to Preserve your data, conduct ongoing data improvement.
· Develop a QA/QC plan.
· Document QA/QC procedures and follow them.
· Automate QA/QC where possible but incorporate periodic human checks of automations.
Best Practices
1. QA Before Data Collection
· Define standards prior to collection of the data.
· Format - Decide the format of how the data will be collected.
· Will the data be collected by hand on paper? Electronically via an instrument? If the data are digital, what format will be used?
· Codes and standard vocabularies - Define what each code or word means.
· Specify units of measurement.
· Metadata - Be sure to create metadata in unison with the data to be collected.
· Assign responsibility to a person over quality assurance.
2. QA/QC During Data Entry
· Double entry:
· Have two people independently enter the data (e.g. type it manually into the database); or
· Have two people work together to enter the data; or
· Have one person enter the data and a second person review and compare the original data and the ‘entered data’ for agreement; and/or
· Use a computer to check for agreement between the original data and the ‘entered data’.
· Record a reading of the data and transcribe from the recording.
· Use a text-to-speech program to read the data back.
· Design an efficient storage system for the data.
· Minimize the number of times the data need to be entered. Instead, use reference mechanisms such as a relational database.
· Use consistent terminology (e.g. standard vocabularies and data field labels) and include a key or legend for interpreting them.
· Reduce data to one piece of information per cell.
· Avoid concatenating similar data (e.g. multiple collector names) in a single cell. Instead, accommodate multiples of the same data type in multiple cells or data fields e.g. CollectorName1, CollectorName2.
· Always document any modifications to the dataset. This avoids duplicate error checking.
3. QC After Data Entry
· Make sure data columns and rows line up properly.
· Look for missing or irregular data entries.
· Perform statistical summaries.
· Check for outliers. This is important because if outliers are found, their presence may be due to a mistake from some level of "contamination" from the data collection or data entry. The outlier may not be a mistake at all but it is still important to check and, where necessary, document outliers for quality control and assurance. Use the following methods to look for outliers.
· Graphical methods - Normal probability plots, regression, scatterplots, maps.
· Subtract values from the mean.
· Spreadsheet or tabular review and filtering for unique values (recommended for datasets < 500K records). * A trained/experienced data reviewer can often spot data anomalies by simply scanning a spreadsheet or tabular display of records.





BACKUP & SECURE

Steps must be taken to protect data from accidental data loss, corruption, and unauthorized access. This includes routinely making additional copies of data files or databases that can be used to restore the original data or for recovery of earlier instances of the data. See also Preserve - Maintaining Data Copies (page 12).
Via the Bureau Windows Technical Support Team (BWTST - http://bwtst.usgs.gov): "Except for its dedicated and talented people, the most important asset of the USGS is scientific data. For more than a century, the USGS has collected, computed, and analyzed data; it's a mission resulting from the investment of billions of dollars, the best efforts of generations of scientists and technicians, and even the loss of some lives. The public expects that all practical steps are taken to prevent permanent loss of these valuable data."
Making backups of collected data is critically important in data management and the data lifecycle.  Backups can help save time and money if these failures occur.
Key Points
· Backups help prevent data loss, saving time and money.
· Backups protect against human error, natural disasters, virus attacks, and hardware and power failures.
· Have a backup policy and establish who is responsible.
· Back up metadata along with data.
· Check the copied data after the backup.
· Physical security and computer security are important, especially for sensitive or confidential information.
· Secure sensitive data by sharing metadata only, use codes and encryption, ensure anti-virus and firewall software are up to date, and store data in a physically safe location.
Best Practices
· Understand the existing backup policies within your office, Center, or Mission Area.
· Check with your Science Center or Program IT staff about your backup policies and procedures, as they can vary within the USGS.
· Backups may or may not be part of the data management plan for the group.
· If there is no established policy, create a backup policy.
· Clarify who is responsible for performing backups.
· Specify where the backup data are to be located.
· Establish how to access the files.
· Define how often backups must be done. Again this may be dictated by policy.
· Describe policies for moving the data or how the format may change.
· Perform backups of digital data but also consider digitizing physical documents (ensure that digital copies are of a high, machine-readable quality).
· Automate your backups.
· You can back up single files manually, but it is better to automate the system so that no files are missed and to ensure the backup is performed on a regular schedule. Periodic checks should be performed to ensure that automated backups are performing correctly and occurring on schedule.
· Backup the metadata along with the data.
· Locating the backup data:
· Depending on your branch's policy, you may backup data in a designated repository, on an external disk, or a network drive.
· Do not back up on CD and DVD disks as they can easily break or deteriorate.
· Place backups in a location that is different from the original data source to avoid a double loss.  Consider using an off-site location that meets NARA standards. See Appendix B.
· Checking backups:
· After you back up your data, check the files to make sure the data have been copied and there are no errors in opening the files. 
· Make sure the file dates and file sizes are identical to the original copies.
· Perform a checksum, which is a mathematical calculation that can be compared between the backup file and the original file, to verify that they are identical.
· To learn how to perform a checksum, visit Checksum Exercise - Research Data Management Team - UK Data Archive [PDF] (http://www.data-archive.ac.uk/media/361550/storingyourdata_checksumexercise.pdf)
· Determine how long to keep your backup.
· This will depend upon requirements and needs.
· Identify procedures for and document proper disposal of and final disposition of unwanted backups (including electronic backups)
The USGS Manual Chapter 600.5 - Information Technology Systems Security - General Requirements, November 2007 (http://www.usgs.gov/usgs-manual/600/600-5.html) establishes policies, assigns responsibilities, and prescribes standards and procedures for the management of the U.S. Geological Survey's (USGS) information technology (IT) system security program.
· All USGS IT facilities and equipment shall be protected against loss, damage, theft, and misuse; and all data processed by USGS IT systems shall be protected against unauthorized disclosure, modification, or destruction. The level of protection shall be commensurate with the criticality of the system to the mission of the organization considering sensitivity of the information created, processed, stored, or transmitted by the IT system.
· Compliance with Federal, Departmental, and Bureau regulations and policies pertaining to IT systems is required. Violations of said regulations and policies shall result in appropriate administrative, disciplinary, or legal action against the violators.
· The USGS IT security handbook and/or Web site maintained by the Bureau IT security office is the authoritative guidance source for USGS standards, procedures, and other related IT security requirements.
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Appendix A - EROS Environmental Reports

Through the use of data loggers placed throughout the Archives, EROS maintains an extensive environmental record dating to January 2010.  Each logger provides an averaged temperature and Relative Humidity reading every 30 minutes.  Over 500 such readings per day or nearly 200,000 every year are captured.  Reviewing these data points have identified problem areas, which are then addressed with Facilities staff.

The data loggers are identified by their serial numbers and include:

1976, 1977, 1978, 2237, 2238, 2239, 2240, 4729, 4747, 4809, 4822
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Locations of the data loggers in the USGS EROS Archives.

The following pages provide cumulative and individual summary information for the data loggers.
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1571.1	What is the purpose of this directive?
This directive establishes structural, environmental control, fire safety, preservation, and security standards for appropriate archival storage conditions in NARA archival facilities.

1571.2	What is the authority for this directive? The authorities for this directive are

a.	44 U.S.C. 2109, which makes the Archivist of the United States responsible for the preservation of records or other documentary material transferred to the Archivist’s legal custody.  Appropriate storage conditions are an essential component of a strategy for preservation of archival records.

b.	44 U.S.C. 2112 and 2903, which make the Archivist responsible for custody, control and operation of certain buildings, land, and space.

c.	44 U.S.C. 2112(a)(2), which requires the Archivist to promulgate architectural and design standards for new and existing Presidential libraries.

1571.3	Definitions
For purposes of this directive, the following definitions apply a.	Archival facility means
(1)	A NARA-owned or leased facility used to store archival records;

(2)	A GSA-owned or leased facility used by NARA to store archival records;
or
(3)	A Presidential library acquired by agreement in accordance with 44 U.S.C.
2112(a)(1)(B)(i).

b.	Archival records means

(1)	Federal records, Presidential historical materials, Presidential records, and donated historical materials transferred to the legal custody of NARA; and

(2)	Supreme Court records and the records of Congress that have been deposited in NARA's physical custody.

 (
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c.	Facility manager means the program official who is responsible for facility management activities within that building.

d.	Records area means a records storage area, a designated processing area, an exhibit area, or a preservation (conservation, duplication, microfilm, digital imaging) laboratory. The term covers areas where records may be kept for extended periods.

e.	Records storage area means an area containing archival records that is enclosed by four firewalls, the floor, and the ceiling.  The term includes general stack areas, vaults, and storage areas for exhibits and museum objects, but does not include reference space, staff offices, public spaces (e.g., restrooms and lobbies) or processing areas.

f.	Research room means a room in which researchers may use original records and for which they must be issued a researcher identification card.

1571.4	Responsibilities

a.	Space and Security Management Division (NAS)

(1)	Conducts periodic building condition surveys as outlined in par. 1571.23 and assists the program offices in establishing and maintaining a system-wide facility improvement and renovation program;

(2)	In coordination with other NARA offices, establishes architectural and design standards for all leased and NARA-owned facilities;

(3)	Furnishes professional and technical advice on the design and construction of archival storage facilities; and

 (
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projects.

(4)	Acts as project manager for archival facility design and construction


b.	Preservation Programs (NWT) conducts an integrated, scientific preservation program, including

(1)	Developing and recommending long-range preservation plans and policy for archival records, coordinating with the Office of Presidential Libraries (NL) and the Office of Regional Records Services (NR), as necessary;

(2)       Writing specifications for and providing quality assurance testing of those materials used to prolong the useful life of records (e.g., folders and boxes) and of materials that will be used in the proximity of records (e.g. paint, adhesives and finishes, carpeting, pesticides, and cleaning supplies);




(3)	Monitoring environmental conditions of archival facilities; (4)	Administering integrated pest management programs;
(5)	Providing technical advice and consultant services on specialized storage requirements to NL, NR, and the Office of Records Services – Washington, DC (NW);

(6)	Furnishing professional and technical preservation assistance; and

(7)	Reviewing the design and construction of archival storage facilities for records preservation issues.

c.	Presidential library directors administer the day-to-day facilities management program of the library in coordination with the NL, and major renovation and restoration projects in coordination with NL and the Office of Administrative Services (NA).

d.	Regional administrators and facility directors administer the day-to-day facility management programs of the regions in coordination with NR.

e.	Facilities and Materiel Management Services Division (NAF) is responsible for the day-to-day facility management program of the National Archives Building and the National Archives at College Park (Archives II).

1571.5	To what NARA archival facilities does this policy apply?

a.	This policy applies to all new NARA archival facilities occupied by NARA on or after October 1, 2001, except new space leased for archival programs on a short-term basis while a permanent archival facility is being built or renovated.  Additional facility specifications that are not directly related to appropriate storage conditions for archival records may be included in supplements to this directive.

b.	New space leased on a short-term basis must meet the facility standards for storage of permanent Federal records specified in 36 CFR Part 1228, Subpart K.

c.	To the extent feasible and financially practicable, existing NARA archival facilities should conform to these standards when the facility is renovated or otherwise significantly modified.  If the facility cannot be brought into conformance with every standard, NA and the affected program office determine what mitigating action will be taken to minimize threats to the holdings.  For example, if piping within a storage area cannot be removed, a mitigating action, such as frequent inspections, may be identified.  Mitigating actions must be coordinated with NWT and approved by the Archivist.

d.	All NARA archival facilities must have an Integrated Pest Management program
(see par. 1571.17) and must enforce the facility policies specified in par. 1571.24.




e.	All NARA archival facilities must comply with pars. 1571.14 and 1571.15 when selecting and installing new furnishings and materials, including carpet, in the facility and par.
1571.12 when painting records storage areas.

1571.6	What are the general structural standards for NARA archival facilities?

a.	The facility must be designed in accordance with regional building codes to provide protection from building collapse or failure of essential equipment from earthquake hazards, tornadoes, hurricanes, and other potential natural disasters.

b.	The facility must be constructed with non-combustible materials and building elements, including roofs, walls, columns, and floors.

c.	A floor load limit must be established for the records storage area by a licensed structural engineer.  The limit must take into consideration the weight of the specific type(s) of archival records to be stored, height and type of the shelving or storage equipment, the width of the aisles, the configuration of the space, etc.  The allowable load limit must be posted in a conspicuous place and must not be exceeded.

d.	The architectural and engineering design team for the facility must include and work closely with a preservation specialist, who has experience in developing archival storage facilities and has been approved by NARA.  The plans for the facility must be reviewed by NWT at each submission stage.

1571.7	What standards must be followed to protect against water damage?

a.    Location of facility.  The archival facility must be sited a minimum of five feet above and 100 feet from any 100 year flood plain area, or be protected by an appropriate flood wall that conforms to local or regional building codes.

b.	Roof.  The facility must ensure that the roof membrane does not permit water to penetrate the roof.  Place nothing on the roof that may cause damage to the roof membrane, including equipment.  Do not install skylights or sloped glazed windows in areas where records are regularly present.  Avoid roof penetrations, including vents, over these areas.  However, automatic roof vents, designed solely to vent in the case of a fire, with a temperature rating at least twice that of the sprinkler heads, may be used over records storage areas.

c.	Piping.

(1)	Do not run piping (except fire protection sprinkler piping and storm water roof drainage piping) through records storage areas.

(2)	If drainage piping from roof drains must be run though records storage areas, the piping must be run to the nearest vertical riser and must include a continuous seamless gutter sized and installed beneath the lateral runs to prevent leakage into the storage area.




Vertical pipe risers in records storage areas must be fully enclosed by shaft construction with appropriate maintenance access panels.

d.	Location of records within the facility.

(1)	Do not store records below grade. Cave/underground facilities may be exempted from the requirement to store records above ground if the facilities

(a) Meet the other standards in this directive;




structural threats; and

(b)  Demonstrate long-term low risk to records because of water, fire, or


(c)  Are granted a waiver from a specific standard by the Archivist. (2)	Store records at least 3 inches from the floor surface.
(3)	NWT and NAS must review plans to place records shelving equipment along an exterior wall in advance.

(4)	No fountains, pools, or standing water are allowed over or adjacent to areas where records are stored, processed, used, or exhibited.

e.    Water detection system.  If special considerations indicate concerns with possible water damage in records storage areas, consult with NWT on the advisability of installing a water detection system.

1571.8 What are the general heating, ventilation, and air conditioning (HVAC)
requirements?

a.	Archives storage areas, processing areas, and preservation laboratories must be served from separate HVAC systems.  All other areas of the building may share the same HVAC system.  HVAC equipment must not be mounted on the roof of a new facility.

b.	Air handling units serving records storage and processing areas must provide sufficient air exchanges to maintain requirements for temperature, relative humidity, and pollutant control.  The number of air exchanges are determined by the planned size of the room, volume of records, volatile organic compounds coming off the records, occupancy, etc.

c.      The records storage areas of the facility must be kept under positive air pressure especially in the areas adjacent to the loading dock. Loading docks must have an air supply and exhaust system that is separate from the remainder of the facility.

d.	Areas where records are used, processed, stored, or exhibited must be isolated from sources of pollutants and particulates, such as the loading dock, machine rooms, or areas




where woodworking or painting take place.  Doors to the record areas must not open directly onto the loading dock, machine rooms, locations where woodworking or painting takes place, or other similar areas.  The air intakes and returns must be designed such that lower quality air and environment cannot affect the records areas, and must have direct venting to the outdoors.

1571.9	What are the temperature and humidity standards?

a.	Appendix A specifies the maximum acceptable temperatures in areas where records are stored, and the maximum acceptable temperature set point for areas where records are exhibited, processed, or used. Appendix A also specifies the acceptable range for relative humidity in areas where records are stored, processed, exhibited, or used. Use cooler temperature and drier relative humidity set points whenever possible, as these conditions extend the life and significantly enhance the preservation of the records. Coordinate the selection of temperature
and relative humidity set points with NWT.

b.	The standards specified in Appendix A must be maintained 24 hours per day, 365 days per year, unless otherwise stated.  Once a set point is programmed, daily fluctuations must not exceed 5° F and/or 5 percent relative humidity.  Relative humidity levels represented in a range indicate minimum and maximum set points.  Seasonal movement between these set points must not exceed 5% per month while staying within the +/-5% daily band restriction.

c.	Seasonal relative humidity drift in actual operation of the system to reconcile energy efficiency and external climate extremes in certain geographical locations and with certain building types may occur.  The building should be designed to accommodate the environmental requirements in a highly energy efficient manner.

d.	Temperature and relative humidity conditions in records areas must be continuously monitored and must be recorded at intervals that are frequent enough, and in a sufficient number of locations to demonstrate and confirm compliance with the standard.  The facility manager must maintain the HVAC systems and integrated monitoring equipment according to manufacturer’s specifications.  The facility manager is responsible for monitoring the temperature and relative humidity conditions in the facility following NWT guidance and specifications, and ameliorating problems as they develop. Report ongoing problems to NWT and NAS.

1571.10  What are the limits for air pollutants (particulate and gases)?
Appendix B specifies the maximum allowed levels of particulates and gases in records storage areas, processing areas, exhibit areas, and research rooms.  The facility manager is responsible for monitoring for pollutants in the facility at intervals frequent enough to demonstrate and confirm compliance with the standard, following NWT guidance and specifications.  The facility manager is responsible for maintaining particulate and gas filtration systems according to manufacturer’s specifications and ameliorating problems as they develop.  Report ongoing problems to NWT and NAS.




1571.11  What air handling and filtration systems are required?
The following filtration systems are required in the air handling unit for the records storage and processing areas:

a.	Gas-phase filtration system.  The gas phase filtration system must control effectively gas phase contaminants including, aromatic, aliphatic, oxygenated hydrocarbons, chlorinated hydrocarbons, and inorganic acid/basic compounds. The operation of the air purification system may be a combination of chemisorption, adsorption, and catalytic processes. The system must be designed to allow periodic monitoring of the filter performance by providing sampling ports or access to the filter ports.

b.	Particulate filtration system.  The particulate filtration system for archival records storage and processing areas must have a Minimum Efficiency Reporting Rating (MERV) of 14 or greater based on ASHRAE 52.2, “Methods of Testing General Ventilation Air Cleaning Devices for Removal Efficiency by Particle Size.”  To extend the service life of the system, it may be desirable to install preliminary filters with lower MERV ratings.  A pressure drop measurement system or other equipment must be provided to determine when the filters need to be changed

c.	Humidification control system. The air handling units must be designed for both humidification and dehumidification.  Humidification must be achieved by a clean steam injection system (such as an electronic steam humidifier), an atomized air system using clean water, or equivalent system located down stream of the gas filtration system.  The design of the system must ensure that the system does not generate or harbor microorganisms.

1571.12   What finishes are permitted in records areas?

a.	Use a water-based latex paint for painting walls and ceilings.  All concrete block walls in the storage area must be primed and painted to prevent dust.

b.	Use a low volatile organic compound (VOC) acrylic membrane curing compound for the concrete floors of the records storage areas, after which apply a floor epoxy.  Limit the VOC off-gassing of any epoxy and floor coatings in any area where records are processed, used, stored, or exhibited to less than 0.1 part per million by restricting the use of toluene and xylene in the floor coating mix.

c.	Use a powder-coating system to paint all painted metal shelving surfaces (including map cases, museum cabinets, etc.) used within all records areas.  The powder-coating polymer must be a polyester epoxy hybrid or best equivalent available that passes NWT- conducted or independent lab tests for hardness, coating stability, bending, coating adhesion, and coating durability. The paint must not exceed the off-gassing limits specified in Appendix B.  Do not apply powder coating to the metal surfaces onsite in the storage area.

d.	If ceiling pipe or exterior stack wall metal panels are to be painted, use an acrylic water reducible primer covered by two latex paint coats.




1571.13   What finishing materials are prohibited in areas where records are used or stored?
The following materials are not permitted in the areas where records are used, processed,
exhibited and stored, including vaults, but may be used in other areas of the facility. For renovated facilities, this paragraph does not apply to previously installed or applied materials.

a.	Cellulose nitrate lacquers and adhesives;

b.	Polyurethane products, including paints, varnishes, and foams;

c.	Acid-curing silicone sealants and adhesives;

d.	Sulfur containing materials that could release SO2;

e.	Pressure sensitive adhesives that release VOCs;

f.	Unstable chlorine polymers (PVCs);

g.	Formaldehyde emitting compounds, such as might be found in particle boards;

h.	Vinyls; and

i.	Oil-based paints and varnishes.

1571.14   What materials may be used in records storage areas and records areas, and how is their suitability determined?

a.  Finishing materials, such as paints, finishes, fabrics, carpeting, and floor and wall coverings, used in areas where records are processed, stored, or exhibited for any purpose, must be approved by NWT.  NWT may need to test or direct the testing of materials to determine suitability and render approval.  Sufficient time to undertake testing must be incorporated into planning and construction schedules.

b.   Cleaning supplies used in areas where records are regularly present should be selected carefully to minimize potential damage to records. NWT will provide more specific guidance on how to select appropriate products, and types of products or specific products whose use is restricted or prohibited.

1571.15   Are carpeting and wall coverings permitted?
Carpeting, vinyl tiles, and wall coverings are not permitted in the records storage areas, but may be used in other parts of the archival facility.  Carpeting, vinyl tiles and wall coverings that minimize off gassing of VOCs must be used in areas where records are regularly present.




1571.16   What are the requirements for lighting?

a.   Records storage areas.

(1)	Normal light levels must not exceed 500 Lux measured 36 inches above the floor level.  Ultraviolet (UV) filtration on emergency lighting is required so that UV radiation below 400 nanometers in wavelength does not exceed 75μ W/lumen and 75 μW per square
meter of surface area.

(2)	Where records are not protected by an enclosure:
(a)	UV filtration as specified in subpar. a(1) is required on all lights. (b)	Lights in the storage areas that are not required for safety must be
off when work is not taking place.  Systems (e.g. motion detectors, timers, etc.) should be incorporated to ensure that light exposure to the holdings is minimized.

b.   Processing areas.  Lighting levels for normal office space may be used.  UV
filtration is required so that UV radiation below 400 nanometers in wavelength does not exceed
75μ W/lumen and 75 μW per square meter of surface area.

c.   Exhibit areas.  Lighting must have the capability of full control for light levels 0-
200 lux.  UV filtration is required so that UV radiation below 400 nanometers in wavelength does not exceed 75μ W/lumen and 75 μW per square meter of surface area.

d.   Research rooms.  Lighting levels for normal office space may be used.  UV
filtration is required so that UV radiation below 400 nanometers in wavelength does not exceed
75μ W/lumen and 75 μW per square meter of surface area.

1571.17  What are the requirements for pest and vermin control?
The archival facility must have an Integrated Pest Management (IPM) program as defined in the Food Protection Act of 1996 (Section 303, Public Law 104-170, 110 Stat. 1512).  The facility manager is responsible for monitoring and amelioration of problems as they develop.  Report problems to NWT.

1571.18  What are the general fire-safety requirements for archival facilities?

a.	NARA archival facilities must comply with requirements and recommended practices specified in NFPA 232-2000, Standard for the Protection of Records unless a requirement in this directive is more stringent.

b.	Do not install mechanical equipment containing motors rated in excess of 1 HP
within records storage areas.




c.	Do not install high-voltage electrical distribution equipment (i.e., 13.2kv or higher switchgear and transformers) within records storage areas.

d.	Penetrations in the walls must not reduce the specified fire resistance ratings.

e.	Provide a redundant source of primary electric service, such as a second primary service or an appropriately rated emergency generator to ensure continuous, dependable service to the fire alarm and fire protection systems.  Manual switching between sources of service is acceptable.

f.	Do not store hazardous materials, including records on cellulose nitrate film, in records storage areas.  Records on cellulose nitrate film may include still photographic negatives, still photographic transparencies, x-rays, motion picture film and microfilm.  Nitrate motion picture film and nitrate sheet film may be stored in separate areas that meet the requirements of the appropriate NFPA standard, NFPA 40 (1997), Standard for the Storage and Handling of Cellulose Nitrate Motion Picture Film, or NFPA 42 (1997), Code for the Storage of Pyroxylin Plastic.

1571.19  What are the smoke detection system requirements?

a.	The archival facility must have an approved, supervised automatic smoke detection system providing full-building coverage.  Smoke detection systems must meet the requirements of NFPA 72, National Fire Alarm Code, and must be maintained in accordance with NFPA 72, Part H.

b.	Locate smoke detection devices to provide a 99 percent reliability of detecting the origin of the fire in less than 5 minutes.  Use photoelectric-type detectors in records storage
areas.

1571.20  What are the requirements for automatic sprinklers?

a.	All records storage and adjacent areas must be protected by a professionally designed automatic sprinkler system that is designed to limit the maximum anticipated loss from any single fire event to a maximum of 300 cubic feet of records destroyed.  Sprinkler systems for records storage areas must be separately zoned from other building areas.

b.	A wet sprinkler system, installed in accordance with NFPA 13, Standard for the
Installation of Sprinkler Systems, must be used except as provided in subpar. c.

c.	Clean agent systems that comply with NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems, or pre-action sprinkler systems must be used in cold-storage rooms and other areas subject to temperatures below 40°F, and may be used in records storage vaults and museum storage areas.  These systems also may be used in computer rooms and electrical and telephone closets.




1571.21  What are the security requirements for archival facilities?

a.	The facility must comply, at a minimum, with the security specifications for a Level III facility as defined in the Department of Justice, U. S. Marshals Service report Vulnerability Assessment of Federal Facilities dated June 28, 1995.  A copy of the specifications is provided in Appendix A to 36 CFR Part 1228.  NAS designates facilities that require higher level security specifications.

b.	The facility must have an anti-intrusion alarm system to protect against unauthorized entry.

c.	The facility must enforce controls on access to records storage areas.

d.	Special security measures may be required for records storage vaults to comply with information security requirements or to protect materials of high intrinsic or monetary value.

1571.22  How should the building condition be monitored and maintained?
The facility manager must ensure that

a.	Schedules are developed for maintenance and calibration of control system devices for all major building systems in accordance with manufacturers’ recommendations;

b.	Scheduled maintenance is performed promptly; and c.	Schedules are reviewed and updated annually.
1571.23  How often should building condition surveys be conducted?
To ensure that archival facilities subject to this directive meet the standards, NAS should conduct (or contract for) building condition surveys according to the following schedule:

a.  New facilities.  Once before acceptance of a new archival facility, at two years, and again when 10 years old.  After 10 years, follow the schedule for existing facilities.  If any “punch-list” items are identified in the inspection before acceptance, NAS must monitor correction/completion of those items.

b.  Existing facilities.  Every 5 years.  When an existing facility is renovated or significantly modified, the 5-year cycle begins again in the fiscal year following completion of the renovations or modifications.  A pre-acceptance inspection is performed for building renovations. If any “punch-list” items are identified in the inspection before acceptance, NAS must monitor correction/completion of those items.




1571.24  What other facility use policies contribute to appropriate archival storage conditions?

a.  Prohibit smoking, eating, and drinking in all areas in which records are stored, exhibited, or used.

b.  In facilities that have records processing areas, prohibit processing records and photocopying in the records storage areas.  To ensure that records are subjected to the best environmental conditions available, retain them in processing areas for as short a time as possible.




Appendix A
Temperature and Relative Humidity Standards for Archival Records

Table 1.  Records Storage Areas
	
Records medium
	
Dry Bulb Maximum Temperature
	
Relative Humidity Set Point

	Paper
Textual records including files, cards, bound volumes, computer printout and other papers
Cartographic records including maps, charts, architectural drawings, posters
	65°F*
	35 - 45%* ±
5%

	Photographic media (black and white)
Black and white non-acetate/non-nitrate motion and still picture negatives/ film, photographic paper prints, x-rays, and microforms
	65°F*
	35% ± 5%

	Photographic media (black and white)
Black and white acetate motion and still picture negatives/film, x-rays, and microforms; diazo and vesicular microfilm (not including reference copies)
	35°F
	35% ± 5%

	Photographic media (color)
Color still and motion picture negatives/ film, slides, and prints
Modern digitally produced prints (ink jet, dye sublimation, electrophotographic, and thermal)
	35°F*
	35%± 5%

	Transition/barrier room at “cold” storage stack
	50°F
	35%± 5%

	Magnetic/electronic media including computer tapes and disks, video tapes, audio tapes, optical disks
	65°F*
	35%± 5%

	Other
Artifacts and Presidential library gifts
	65°F
	35 - 45%±
5%



Note to Table 1: Specific microclimates (cases, sealed frames, special housings) may be required for some materials on exhibit and in storage.  Materials may include: parchment, photos, fragile bound volumes, metals, or textiles.  Items loaned from other institutions may require tighter RH control as per loan agreements

*Cooler temperature set points and within the specified range drier relative humidity set points should be used for these media whenever possible in order to improve the preservation of the records. Magnetic/electronic media should not be stored at a temperature lower than 46°F.




Table 2.  Other Areas/Rooms



	Space used for:
	Maximum Dry Bulb
Temperature
Set Point*
	Relative Humidity
Set Point*

	Processing areas/rooms
	70°F ± 5°
	35-45%  ± 5%

	Exhibit areas/rooms (see Appendix A, Note 1)
	70°F ± 5°
	35-50%  ± 5%

	Research rooms
	70°F ± 5°
	35-50%  ± 5%



*Cooler temperature set points and, within the specified range, drier relative humidity set points should be used for these media whenever possible in order to improve the preservation of the records.  Magnetic/electronic media should not be stored at a temperature lower than 46°F.






Appendix B
Air Pollutant Limits

Following are the limits for pollutant gases in records storage, processing, and exhibit areas.  The levels of pollutant gases specified in this appendix are based on the lowest concentrations that can readily be measured and achieved with current air filtration technology.  There are no known “safe” lower limits below which pollutants will not cause damage.

	Type of pollutant
	Maximum permitted after air filtration

	Sulfur dioxide
	1 ppb (part per billion); 2.7 μg/m3.

	Nitrogen dioxide
	2.6 ppb; 5.0 μg/m3

	Ozone
	2.0 ppb; 4.0 μg/m3.

	Formaldehyde
	4.0 ppb; 5.0 μg/m3.

	Acetic acid
	4.0 ppb; 10.0 μg/m3



Note:  Research rooms must have at least office quality air filtration.
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