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AbStRAct: The U.S. Geological Survey (USGS) Earth Resources Observation and 
Science (EROS) Center has legislative charters to preserve and make accessible land 
remote sensing records important to the United States. This essay explains the appraisal 
process developed by EROS to ensure the science records it holds and those offered to 
it align with those charters. The justifications behind the questions employed to weed 
and to complement the EROS archive are explained along with the literature reviewed 
supporting their inclusion. Appraisal results are listed by individual collection and 
include the recommendations accepted by EROS management.

background

The U.S. Geological Survey (USGS) Earth Resources Observation and Science 
(EROS) Center was created in 1972 to acquire, preserve, and provide access to the 
American Landsat satellite images. In addition, EROS acquired aerial photographs 
taken since the 1930s and satellite photographs imaged by the National Aeronautics 
and Space Administration (NASA) missions. These images exist electronically or on 
film. The film types include black-and-white panchromatic, natural color, black-and-
white infrared, and color infrared. The digital data total over one petabyte in volume, 
and the film archive occupies over 100,000 rolls of varying dimensions. More than 16 
million images, captured worldwide, are managed. Before EROS’s appraisal process 
became a standard practice in 2005, EROS was maintaining 78 collections that de-
scribed the earth. EROS recognizes its mission as a public archive to preserve earth 
science records to meet future science and societal needs with an emphasis on land 
remote sensing images through the creation of a consistent and objective process to 
manage the archive.

Need for Appraisals

Many organizations offer their collections to EROS because it has a charter to acquire, 
preserve, and provide access to large volumes of earth observation data. This charter 
includes the Land Remote Sensing Policy Act of 1992, which directs the secretary of 
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the interior to “provide for long-term storage, maintenance, and upgrading of a basic, 
global, land remote sensing data set” and to “follow reasonable archival practices to 
assure proper storage and preservation of the basic data set and timely access for par-
ties requesting data.” The legislation went on to suggest that consideration be given 
to “data which may be duplicative in terms of geographical coverage but which differ 
in terms of season, spectral bands, resolution, or other relevant factors.”1 The archival 
responsibility portion of the legislation was delegated to the USGS and further to 
EROS. The legislation also established the National Satellite Land Remote Sensing Data 
Archive, which is a permanent archive of observational records of the earth. Typically, 
all U.S. federal records of long-term value, whether science or administrative, become 
part of the National Archives and Records Administration (NARA). This legislation, 
somewhat unique to federal agencies, dictates that the records forming this archive are 
to be permanently maintained by the USGS. More recently, the U.S. National Space 
Policy of 2006 reinforced this role by declaring “the Director of the U.S. Geological 
Survey, shall collect, archive, process, and distribute land surface data to the United 
States Government and other users and determine operational requirements for land 
surface data.”2

With such a charter, many organizations offer their collections to EROS. Their 
reasons vary from a commitment to see their records properly taken care of to want-
ing to eliminate their records management responsibilities and costs. Requests from 
external sources occur several times a year. While we did possess general acceptance 
guidelines that were first established in the 1980s, they were often not followed, which 
led to several collections being accepted over the last 30 years that perhaps should 
not have been. In essence, we did not have an adequate means to say “no” to an offer.

This century has also seen operational budgets decline for many U.S. federal civilian 
agencies. Around 2003 to 2004 EROS senior management held discussions of how 
scarce resources should be applied. With our archives growing in size, our management 
questioned whether we possessed the right collections. Smaller budgets reinforced the 
need to review our holdings, confirm that resources were being spent on the collections 
that match our mission, and dispose of ones we no longer planned to support.

A series of reorganizations from 2002 to 2006 at the agency headquarters and 
EROS levels also had the effect of leaving some collections without programmatic 
sponsorship. Referred to internally as “orphans,” these collections continue to have 
records management requirements but possess no base of support. These data needed 
to be evaluated based on their uniqueness and societal needs, then either integrated 
into or weeded from the archive. Many collections existed within boxes sitting on 
pallets. Little intellectual control had been obtained, leaving them undiscoverable and 
of questionable value. Several orphan collections were identified that were taking up 
valuable archive space, and no acknowledged sponsor was willing to make the records 
accessible and usable.

Last, a federal archive advisory committee, called the National Satellite Land Remote 
Sensing Data Archive Advisory Committee, was established to provide advice on our 
archival practices. The Land Remote Sensing Policy Act of 1992 specifically directed 
the Department of the Interior to seek advice from records management experts and 
experienced users of remotely sensed collections.The committee provided specific 
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recommendations on collections that EROS should acquire and those it should dispose 
of.3 The committee also provided criteria we could use to evaluate collections. Unfor-
tunately, we lacked procedures necessary to adequately carry out those recommenda-
tions. This disconnect was the result of the lack of review processes being in place.

A New Approach taken

Institutions not managing science records can relate to at least some of the factors 
outlined above. Those factors led us to develop appraisal procedures from which we 
could provide documentation showing how our decisions were made. Collections that 
had resided in our facility for several decades were disposed of and ended up in institu-
tions that have the mission and the desire to preserve them and provide access to them.

This effort began by doing literature searches on appraisal methods being em-
ployed elsewhere. The work presented by Frank Boles provided an excellent history 
of appraisal techniques and theories.4 The methodologies discussed did not directly 
address science records, so all strategies, even those used primarily for administrative 
or physical artifacts, were examined. The literature search made clear the importance 
of adherence to one’s institutional mission. Barbara Craig used the example of the 
Concordia University Archives selection for reformatting audiovisual materials, which 
included the question, “Does the document relate to the mission statement?”5 Robert 
Chen presented the Socioeconomic Data and Applications Center selection criteria for 
appraisal of long-term archive data. The eight main criteria included “Relevance to 
LTA [long-term archive] Mission,” which stated the data “currently endorsed or ap-
proved by community interested in human interactions with the environment.”6 Based 
on the widespread use of mission statements in appraisal procedures, this became an 
important piece of our process. 

Closely linked to the mission statement, but often more specific, were the numer-
ous references to incorporating collection policies as part of an appraisal process. The 
Wisconsin Historical Records Advisory Board formalized a best practice on collection 
policies called Creating a Collection Development Policy for Historical Records. This 
work states: “Each institution, no matter how large or how small, must decide which 
records to actively collect, which records to accept if offered for donation, and which 
records to decline. A written collecting policy is an important tool that will help you 
make these decisions.”7 The National Archives of Scotland (NAS) published its Policy 
on Selection of Government Records, stating, “The increase in quantities of government 
records produced from the 1970s onwards requires the NAS to introduce a stringent 
selection policy.”8 Under the topic of appraisal, the Archives Association of Ontario 
includes the guidance, “All records in your holdings should reflect your mandate and 
should be created by or pertain directly to your organization.”9 These endorsements 
led EROS to create a collection policy for the first time in its more than 35-year history. 
Thus, while the archival literature may not have provided direct, actionable guidance 
for the problems EROS faced, it did provide an important incentive and also helped 
frame many of the areas that were eventually included in the policy. The new policy 
has been instrumental in guiding both potential donors and EROS.
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In addition to relying upon our mission statement and establishing a collection policy, 
EROS determined that a formal appraisal process was needed to evaluate both our cur-
rent collections and those offered to us. Because our collections are science related, we 
wanted to involve scientists who had direct or related experience with the collections 
being reviewed. Our science staff and senior management supported this strategy. As 
Larry Hackman and Joan Warnow-Blewett point out, “most archival repositories make 
their appraisal/acquisition decisions without substantial and systematic consultation 
with records creators, users, other experts and especially parties whose interests might 
be affected by disposition decisions.”10 Their sentiments supported our approach to 
include scientists in the appraisal process. These scientists are directly affected by the 
outcomes of the appraisals, so their inclusion has been a critical component.

Description of the USGS EROS Appraisal Process

Each collection reviewed has an established appraisal team. In addition to the 
scientists, each team is led by the archivist and includes records management staff 
responsible for compiling facts and opinions of collections. At least four documents 
are generated per appraisal: the records appraisal tool output, which captures what is 
known about a collection; a summary presentation; an archivist’s recommendation 
memo; and a memo from senior management indicating acceptance or rejection of the 
archivist’s recommendation. The emphasis upon documentation is intended to help 
justify the decisions that are made and to assist in potential reappraisals.

The records appraisal tool output is based upon a list of 45 questions obtained 
from literature searches and our past experience accepting collections. The ques-
tions are arranged into “Mission Alignment,” “Access and Distribution,” “Additional 
Characteristics,” “Physical Characteristics,” “Metadata Characteristics,” “Economic 
Characteristics,” and “Film Characteristics” sections. As mentioned earlier, both our 
mission statement and collection policy were deemed important elements, and ques-
tions related to those appear in the “Mission Alignment” section. This section also 
asks how significant, different, or unique the records being reviewed are to the sci-
ence community served. Research significance is the first factor listed by NARA in 
its 2007 appraisal policy strategy. That strategy states: “The future research potential 
of records is the most difficult variable to determine. Nevertheless, it is important to 
consider this question in making appraisal decisions.”11 NARA has explicit oversight for 
all U.S. federal agencies, so its comments are directly related to our efforts. F. Gerald 
Ham asks, “How significant are the subjects or topics documented in the records as 
defined through the repository acquisition policy?”12 Theodore Schellenberg affirms 
the importance of identifying records’ uniqueness by relaying, “The term ‘uniqueness’ 
as applied to information, means that the information contained in particular public 
records is not to be found in other documentary sources in as complete and as usable a 
form.”13 In a related vein, Barbara Reed asks “[how the records] relate to other records 
already in custody,”14 which underscores why we included a portion on significance 
or uniqueness in our appraisal process. Determining the significance of a record can 
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be subjective, but its uniqueness can often be demonstrated. This quality was found 
to be very useful in our appraisals. 

The “Access and Distribution” section begins by asking how the record’s authenticity, 
reliability, integrity, and usability can be determined. These concepts may overlap with 
other characteristics, but were included separately after reviewing the International 
Standards Organization (ISO)15 Records Management recommendation and noting 
how the United Nations Educational, Scientific, and Cultural Organization (UNESCO) 
explicitly included these principles. UNESCO’s 1984 work, The Archival Appraisal of 
Machine-Readable Records: A RAMP Study with Guidelines, predates the ISO recom-
mendation but has a clear point reinforcing the ISO recommendation. The UNESCO 
study states: “Scientific and technical data are selected for permanent preservation 
if they are unique, usable, and important. If these data are accurate, comprehensive, 
and complete, if they can and are likely to be applied to [a] wide variety of research 
problems, they can also be considered to have passed the test of usability.”16 The prin-
ciples of authenticity, reliability, integrity, and usability match well with our desire to 
understand where a collection has come from, what its current state or condition is, 
and how easy it is for researchers to find and use the collection. 

EROS also recognizes the importance of understanding any legal obligations involv-
ing collections, so information in that area that affects how the access to and distribution 
of a collection may occur is documented. Janet Gertz reinforces the need to understand 
legal implications while discussing preservation and digitization projects by asking two 
questions: “Do we have the legal right to create a digital version?” and “Do we have the 
legal right to disseminate it?”17 EROS has some experience with collections containing 
copyrights and realizes that, while our goal is to always strive for public domain status, 
we may need to understand complicated legal points involving collections. 

The “Additional Characteristics” section contains the most varied questions and 
begins with noting where the records fall on the earth and during what time periods. 
Both of these criteria are critical to understanding imagery of the earth. Our holdings 
are commonly used to determine what has changed and during what time period the 
change occurred. Knowing precisely where a record occurs on the earth and the date 
it was created supports this use. Who created the record and for what use adds context 
to the appraisal. F. Gerald Ham might call these the “functional characteristics.”18 As 
an example, aerial photographs originally created to update paper maps often serve 
secondary environmental and legal purposes because the original purpose entailed 
stringent collection procedures. Information collected in this section often provides 
more context, helping us get a better understanding of a collection.

Documenting the provenance of a collection provides additional context, but doing 
so can also help determine if any access or distribution issues need to be addressed. 
Determining the provenance may also lead to discovering other entities that possess 
the collection. Attentiveness to the mission of these entities could avoid duplication or 
lead to an agreement, resulting in research communities being better served.

The “Physical Characteristics” section covers such items as the levels of processing 
applied to the collection and opinions as to the best preservation level. Understanding 
any compression techniques used on electronic records and the naming convention 
of the individual files helps to gain intellectual control. Few sources in our literature 
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search included such factors, but Robert Chen’s “Technological Accessibility” (feasi-
bility) statement, “received in format meeting technical criteria for the Service Level 
designated for the resource,”19 may relate to some of these physical characteristics 
that we have found to be important. Grasping the physical volume and condition of a 
collection is key to understanding the magnitude of the work involved in accepting or 
maintaining a collection. The media a collection resides on may require immediate 
preservation work or entail significant effort to provide reasonable access.

While these questions can apply to multiple media, they have been particularly im-
portant to us regarding electronic records. To date, EROS has employed migration to 
preserve electronic records. The questions addressed in the “Physical Characteristics” 
section can significantly affect how preservation efforts are carried out.

The “Metadata Characteristics” section is based upon the knowledge that metadata 
provide the means for intellectual control and the foundation for our access activi-
ties. Some examples of the metadata fields include the acquisition or creation date, 
the latitude and longitude of the record, the amount of cloud cover present, and an 
overall quality (visual value expressed numerically) of the record. Not surprisingly, 
several sources specifically include metadata as part of their appraisal process. The 
National Geospatial Data Archive is made up of a consortium of universities and has 
the objective to form a network to archive geospatial data and imagery. Its “Collec-
tion Development Policy” has a section on metadata recommendations that states, 
“It is important to collect as much metadata as is feasible.”20 Many other sources use 
the word “documentation,” which may include metadata. Our intent is to capture the 
amount, quality, level, and availability of metadata, especially at the individual record 
level. Support for ISO and Federal Geographic Data Committee metadata standards is 
our goal. Whether the metadata are available in an electronic form is also important, 
because that will affect our ability to provide full and complete access to a collection. 
Our reliance upon metadata is extensive, to the point that we consider some records to 
be nearly useless without them. To illustrate this point, consider discovering a picture 
taken from an airplane. Without knowing when it was taken, where it was taken, on what 
type of film, and other important information, the picture has primarily aesthetic value.

The “Economic Characteristics” section attempts to identify program sponsors 
who would be expected to provide long-term preservation and access support and to 
estimate costs for accessioning, deaccessioning, processing, preservation, and access 
activities. Annual maintenance costs are sought, too, so that a more complete financial 
obligation can be part of the decision to retain or accept a collection. Formal rough 
orders of magnitude estimates can be done, but often the expense to do these falls 
outside our budget limitations. While certainly not as useful, the relative terms of high, 
medium, and low cost are substituted, especially in areas in which we have significant 
experience. An example would be in making a collection accessible, which is part of 
our legislative charters. Our experience relates directly to the perceived level of effort 
required to process metadata for finding aids. 

Cost as an appraisal factor was listed by many sources. Frank Boles and Julie 
Marks Young developed an extensive Costs-of-Retention Module that included the 
categories of storage, processing, conservation, and reference.21 Several sources also 
used phrases like the “feasibility of maintaining” in their approaches. F. Gerald Ham 
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specifically suggested doing a cost-benefit analysis.22 Clearly, cost should be addressed 
in some fashion. While the USGS agrees with and includes cost information as much 
as possible, it has found this area to be the hardest to address. Conducting complete 
cost-benefit analysis on the accessioning, deaccessioning, processing, preservation, 
and access elements of a collection is typically beyond the means of the appraisal team.

The final section, “Film Characteristics,” is used for collections that exist on film 
or paper media. It is important for us to understand the film generation, whether 
it is black-and-white versus color-infrared, the amount of cloud cover present, and 
whether the records exist on a roll or are separate frames. We also want to know if 
any scratches, tears, or dirt is present on the film. Lastly, any information about the 
storage environment, such as the temperature and humidity levels, could assist us in 
preservation planning for the collection.

Our Results
Since 2005, EROS has appraised 41 science collections that were under its man-

agement or offered to the agency. About 40 percent of those appraisals resulted in 
recommendations to dispose of or to not accept the collection. This is a huge cultural 
change for an organization that had previously accepted data with little rigor, often 
with little or no documentation. Table 1 lists the collections appraised and the recom-
mendations put forward to our senior management, along with summarized reasons 
for the recommendations. To date, our management has endorsed all of the recom-
mendations put forward.

Table 1. List of USGS EROS science collections appraised

Collection Name Recommendation

Apollo Photography Dispose

Shuttle Hand-Held Photography Dispose

Gemini Photography Retain

Large Format Camera Photography Retain

Purdue/Environmental Research Institute of Michigan 
Helicopter Photography Retain

Advanced Very High Resolution Radiometer (AVHRR) 10-
Day Global Composites Retain

Shuttle Imaging Radar A-Band Images Dispose

AVHRR Level 0 Stitched Orbital Segments Retain

Shoreline Mask Retain

Land-Sea Mask Retain

AVHRR Single Scenes Retain

AVHRR 7- & 14-Day Conterminous U.S. Composites Retain
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Collection Name Recommendation

AVHRR 7- & 14-Day Alaska Composites Retain

AVHRR Northern Great Plains Composites Retain

1990 Conterminous U.S. Land Cover Images Retain

Conterminous U.S. & Alaska Companion CD-ROM Dispose

1990 Conterminous U.S. Land Cover Prototype CD-ROM Dispose

AVHRR 1-KM 10-Day North America Composites Dispose

AVHRR Level 1-B Stitched Orbital Segments Dispose

AVHRR Global 1-KM NDVI June 1992 CD-ROM Dispose

Fish & Wildlife Service Region 3 Photo Packs Not Accept

Global Land Cover Test Sites Dispose

Aircraft Radar Multifunction (APQ-version 97) Images Retain

Landsat Return Beam Vidicon Film Retain

Bureau of Reclamation Aerial Photographs Not Accept

Shuttle Imaging Radar C-Band Images Retain

AVHRR Conterminous U.S. & Alaska CD-ROM Dispose

North American Land Characterization Images Retain

Advanced Spaceborne Thermal Emission and Reflection 
Radiometer Images Retain

Slant Range Radar Images Retain

Side-Looking Airborne Radar Images Retain

Digital Orthophoto Quads Retain

Digital Raster Graphics Retain

Digital Line Graphs Retain

Digital Elevation Model Tiles Dispose

1986–1998 French SPOT Satellite Images Retain

NASA Skylab Photography Retain

USGS Paper Maps and Imagery Retain

Digital Orthophoto Quad County Products Dispose

ARC Digitized Raster Graphics Dispose

Controlled Image Base Graphics Dispose



	 gEoLogICAL	SURVEy	 15

Realizing that many of these collections will not be recognizable and that the rationale 
leading to the recommendations would be useful, several case studies are presented 
from the completed appraisals.

case Study 1: Apollo Photography

The NASA Apollo film collection at USGS EROS included 85 rolls, or 25,842 pho-
tographs, from missions beginning in April 1968 and ending in July 1975. For reasons 
we have not been able to discover, photographs from various missions in that date range 
were not provided to USGS EROS. A major justification for the USGS to originally 
obtain the collection from NASA was the belief in the 1970s that the Apollo collection 
would enhance our holdings of earth imagery. NASA was interested in providing the 
collection to the USGS for distribution purposes, as our infrastructure was better able 
to serve researchers and the public.

Through the documentation phase of the appraisal it was discovered that NASA 
had provided around 20 copies of the Apollo photographs to various organizations, 
including the USGS. These copies were considered second-generation, with the NASA 
originals being the best or first-generation. Most of the photographs covered the moon 
or space with the frames showing the earth not being very detailed and lacking suf-
ficient geographic information to be easily incorporated into on-line finding aids. The 
EROS second-generation copy was in good shape with preservation costs considered 
to be minimal, but the research demand had been almost nonexistent due primarily 
to few researchers realizing the USGS possessed space-looking photography. That 
confusion was understandable as the USGS EROS mission is to serve researchers 
seeking information about the land portions of the earth. Much of this collection was 
outward, space looking. So, while this collection had significant space-based research 
importance and intrinsic value to our nation, it did not fit well with our institutional 

Figure 1. Apollo photographs. These two images are typical of the Apollo collec-
tion. Note the view of the entire earth on the left, which provides little information 
to our agency for land-based research. The image on the right is taken form the 
moon looking back to the partial earth. Again, it does not contain much informa-
tion for our uses. 
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mission. NASA was the creator of the collection and still possessed the original film. 
Other organizations also continued to provide copies of the collection to requestors. 
Based on metadata challenges, the lack of science support, a better generation still 
being maintained by the creator, and multiple copies in existence, the collection was 
disposed of, with NASA’s concurrence, to a university that had expressed interest and 
had an institutional mission to serve space-based photographs.

case Study 2: Large Format camera Photography

The NASA Large Format Camera payload consisted of a camera system mounted 
inside the Space Shuttle Challenger cargo bay for mission STS 41-G. The film magazine 
contained five different types of 9-by-18-inch film, including color infrared, natural 
color, and three types of black-and-white film. The mission acquired 2,135 frames 
of photography between October 5 and October 13, 1984. The camera used in this 
project was described as a wide-angle cartographic instrument designed to produce 
stereoscopic photography producing scales of photography between 1:1,213,000 and 
1:783,600. Approximately 60 percent of the photos had relatively low cloud cover, 
which made them more usable, but around 30 percent of the frames were considered 
to be either out of focus or contain vibration smear.

The scientist reviewing this collection believed that the images both complemented 
and supplemented our other holdings. Based upon the scientist’s recommendation, 
strong alignment to our institutional mission, the overall good condition of the film, 
the fact that the collection contains some areas on the earth that are not covered by 
any other collection, and the fact that USGS EROS has the original film and a second-
generation backup, the recommendation to retain the collection was put forward. 

Figure 2. Large Format Camera photographs. Both of these images contain large 
amounts of land-based information, including glacier locations and extents as well 
as drainage patterns and terrain information. The image on the left covers part 
of the Himalayas while the one on the right includes a portion of the Red Sea.
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case Study 3: Digital Orthophoto Quads

A digital orthophoto quadrangle (DOQ) is created by scanning a photograph taken 
by a plane and removing the distortion associated with the camera. These records were 
created by the USGS between 1987 and 2006 to update topographic maps. With the 
distortions removed, many secondary uses such as base maps for geographic informa-
tion systems, urban transportation planning, and emergency route delineation have 
overshadowed the original use. The coverage area includes the 48 conterminous U.S. 
states and a small amount of Alaska and Hawaii.

Complete metadata exist in electronic form, and a programmatic sponsor continues 
to support all preservation and access needs for the collection. The records match the 
mission of EROS well by providing consistent earth observations similar to our other 
holdings. Based upon those findings, a recommendation to retain the collection was 
supported. 

Figure 3. Digital Orthophoto Quads. These images also reveal a significant amount 
of land-based information. Urban density, transportation patterns, waterways, and 
water-borne sedimentation are easily visible. The image on the left is of Chicago, 
with downtown St. Louis on the right.

Work Ahead

The appraisal process developed and employed by USGS EROS since 2005 has 
evolved through our experience of applying the technique to scientific records, which 
had little note in the literature searches conducted. Prior to that time, little rigor or 
documentation was found justifying why some collections were initially accepted. 
The intention is to use the appraisal process for all of our existing collections as well 
as those offered to us.

The on-line tool used to gather information about collections undergoes an annual 
review by pertinent staff. Our Collection Policy has also been updated to reflect cur-
rent direction from our management. Because of the subjective nature of appraisals, 
we continue to seek means that document and justify our decisions.
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Figure 4. On-line tool. A portion of the Records Appraisal Tool containing some 
of the questions from the “Mission Alignment” section is portrayed. The site is 
located at http://eros.usgs.gov/government/ratool/view_questions.php.

Summary

The USGS EROS Scientific Records Appraisal Process developed from the need to be 
accountable to our mission and advisory committee recommendations and to respond 
to declining budgets, reorganizations, and many requests for archive services. As 
Ross Harvey states, “an appraisal or selection policy that clearly sets out the processes 
and the basis for making selection decisions is necessary.”23 Several of the appraisal 
elements discovered in literature searches were directly incorporated into the USGS 
EROS appraisal process. Our procedures now allow us to better defend our retention 
decisions while providing foundations from which reappraisals can occur in the future. 
And while Terry Eastwood notes that “nothing can or ever will be completely certain 
in the exercise of appraisal,”24 we could consider, as Robert Sink proposes, to agree 
on the process of appraisal from which shared experiences can occur.25 Verne Harris 
states that “appraisal is an impossible challenge. But they [archivists] tackle it with 
passion, believing in the impossible.”26 While appraisal is certainly a challenging area, 
much hinges upon our decisions, making it worthy of our fervent attention.
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