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Archiving Recommendations and Tips 



In developing an archiving system for a National Greenhouse Gas (GHG) Inventory, it is important to identify different options for storing inventory materials and to develop a system for organizing archived materials (a docket). This document is part of EPA’s National GHG Inventory Toolkit, a supplementary resource to EPA’s Developing a National GHG Inventory System Template Workbook; in particular, this template will supplement the Archiving System (AS) Template. This Toolkit can be used by key members of a national inventory team to help design and develop a sustainable inventory management system. While archiving methods may already be in place, this document will serve as knowledgebase for best practices and additional concepts.

Development of an Inventory Archive 
· An archive should contain all of the resources as used in the development of the inventory. This includes the full documents of citations used, spreadsheets, databases, and any other informational resources that are referenced. The archive serves as the repository for information related to all inventory activities. Additionally, the archive should contain a bibliography of the references used along with other important inventory records (e.g., QA/QC forms). 
· Partly for redundancy, these files should be kept in in both a hard copy format as well as in electronic form. In addition, having an electronic archive of materials will make it easier to duplicate, organize, and share. 
Develop a Tracking System for References/Citations
· Standardize a method for cataloguing, tracking, and organizing the materials. The approach below is recommended.
Step 1. Create a spreadsheet that will serve as the organizational tracking system.
Step 2. In the spreadsheet, develop an entry for the in-text citation as well as the full title of the reference document, and the section/chapter of the document where the citation appears.
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Step 3. Provide markers that indicate the status for each reference (obtained, printed, and filed).
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[image: ]Mark references with a status that indicates in which year the reference was used.
Hard Copy Archiving
Step 1. Identify a safe, secure, and climate-controlled location that can store the printed publication files. Think about future storage needs based on planned GHG inventory publications. 
Step 2. Arrange and sort documents in the same manor that appears in the organizational tracker.
Step 3. Place the document into the hard copy storage location and store out of direct sunlight.
Electronic Archiving
Step 1. Identify the appropriate electronic storage device. Think about future storage needs based on planned GHG inventory publications. 
Step 2. As references are used, store the electronic copy on the archive media format and index with the catalogue system.
Many different formats for electronic archiving exist. Depending on use, some formats may be better suited for large or long term storage options. In reviewing the options below, utilize an electronic archive format that makes the most sense in terms of accessibility, usability, and expandability.
Options for Electronic Archiving
Archiving with a Network Attached Storage Device (NAS) or Network Server
· Network servers or Network Attached Storage (NAS) devices provide the most reliable method of archiving and sharing electronic data. Most server systems are easily expandable and can scale with the users required to access the data.  
· Users can permanently mount a new drive on their local machine which provides access to the server. Additionally, automatic backups of data can be initiated from the user side to capture incremental updates to the archiving materials which can help streamline archiving methods. Most server configurations provide a built in backup option either to an offsite service or to a local backup.
Step 1. Create a folder with the specific archive materials you intend to write to the network drive.
Step 2. Open the network drive and copy over the folder. 
Step 3. Share the path to the drive folder with other users to help streamline archiving of materials on an as-used basis. 
Step 4. Optionally, setup an automatic backup of a local folder to the network drive. As materials are gathered in the local folder they can be automatically archived on a set schedule.

Archiving with an Portable External Hard Disk Drive (HDD)
· Portable external Hard Disk Drives (HDDs) can both be a permanent and portable solution to archiving and data storage. Due to the protective metal casing that encloses the drive, they are particularly resilient to environmental impacts such as sunlight, extreme temperature, and mishandling. In general, HHDs provide greater storage capacity than traditional compact disk, or flash media.
· HHDs have one of the longest shelf lives of available archive media. They are easily storable, stackable, and transferable. They are generally backward/forward compatible with any operating system or data technology.
Step 1. Create a folder with the specific archive materials you intend to write to the hard drive.
Step 2. Plug in the HHD to a power source, if required.
Step 3. Connect the drive to the appropriate connection interface (USB, Firewire, eSATA) on the source computer.
Step 4. As the drive powers up, drivers will likely be installed for the computer to access the drive. This process will be done automatically on operating systems running Windows XP and newer. Older machines may need a driver software that is packaged with the drive (or distributed electronically) and could require a USB/Serial connector to connect to the machine, if a USB connection is not available.
Step 5. Once the drive is mounted, it will appear in the My Computer directory alongside the local hard drive and any CD/DVD drives.
Step 6. Open the drive and copy over the contents of the archive folder by dragging and dropping the materials or copying and pasting.
Step 7. [bookmark: _GoBack]Most external drives offer some programs that can help schedule automatic archiving. If such programs are not packaged with the drive, free software options are available on the internet. Windows 7 and 8 operating systems have built in archiving structures that can also supplement this function.
Step 8. If using the external drive for automatic back-ups on a regular basis, store near the source computer in a ventilated spot. Otherwise, disconnect and store in a cool, dry environment.

Archiving with a Flash/Thumb Drive
· USB Flash Drives (also referred to as thumb drives or memory sticks) provide an economical and space-saving media for archiving and data storage. Flash drives use the USB connection of a computer to transfer data. They consume little power, have no fragile moving parts, and are not impacted by mechanical shock, magnetic fields, or scratches/dust. 
· A wide variety of flash drives exist in different physical and digital sizes. In general, the cost of a flash drive is based on the amount of storage space the drive offers. 
· To archive on a USB Flash drive:
Step 1. Create a folder with the specific archive materials you intend to copy to the flash drive.
Step 2. Insert the flash drive into a USB port on the computer.
Step 3. The operating system should automatically detect the new flash drive and install the appropriate drivers to access it on Windows XP machines and newer. Old machines may require the user to download the driver from the internet or install a driver with a CD the drive provides.
Step 4. Open the flash drive and copy over the contents of the archive folder onto the drive by dragging and dropping the materials onto the drive or copying and pasting.
Step 5. When complete, select ‘Eject Drive’ from the menu pane or from the notification bar in the bottom right hand corner of the screen.
Step 6. When ready, a notification will appear that reads ‘Safe to remove.’ Remove the flash drive.
Step 7. Store the flash drive in a cool, dry environment.

Archiving with CDs/DVDs 
· CDs and DVDs are a common way to archive data. They are easy to create and compatible with most computers and operating systems. Although CDs/DVDs can last more than 10 years under the right conditions, they are easily impacted by extreme temperature, light damage, or physical damage from mishandling. When data on CDs or DVDs is corrupted through physical damage it is frequently unrecoverable. 
· Two disk formats exist, single write (CD-R/DVDR) and re-write (CD-RW/DVD-RW). Single write disks (R) can only be written once and cannot be edited after finalization. Re-writable disks (RW) can be written and erased, or re-edited multiple times. An additional set of formats is available for DVD, including +R/+RW and Dual Layer (+DL), which provide faster read/write speeds and larger space allocation. However, such formats are not backward compatible for older machines.
· To archive materials using a CD/DVD:
Step 1. Create a folder with the specific archive materials you intend to write to the disk.
Step 2. Load the physical disk media into an appropriate CD/DVD writer driver on your computer. 
Step 3. When prompted, select ‘Open writeable CD/DVD.’ Otherwise, open the writeable disk from the drive folder.
Step 4. Copy the contents of the archive folder to the writable folder. Take care to note the maximum size for a CD (740MB) / DVD (4.7GB[R/RW], 7.8BG [DL]) as compared with the size of files in the archive folder. Larger files can be compressed with a zip program (e.g., WinZip) and broken out into zips that can spread out on multiple disks.
Step 5. When complete, select ‘Burn’ or ‘Write Files to Disk.’
Step 6. Monitor the file burning process (this will take a few minutes, depending on file sizes) and eject the disk when complete.
Step 7. Reinsert the CD/DVD into the drive and confirm that the disk is now populated as intended.
Step 8. Make multiple copies of the CD in order to have backups for the GHG inventory archive.
Step 9. Store the CD/DVD in a disk case (preferably in a hard plastic case) in a cool, dry environment, away from a natural light source.
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