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ABSTRACT

In response to the U.S. Geological Survey FY 2009 National Geological and Geophysical Data
Preservation Program (NGGDPP) announcement, the Utah Geological Survey (UGS) proposed a
collaborative project in three internal programs that focuses on three goals of the UGS data preservation
plan. The Utah Core Research Center proposed a continuing project to inventory undocumented rock
core and other sample collections housed within the center. The Geologic Mapping Program proposed to
inventory and create metadata for a portion of the historical geologic maps housed at the UGS. The
Geologic Hazards Program proposed to inventory and create metadata for a portion of the historical aerial
photography housed at the UGS. All three internal programs collaborated as a single NGGDPP project
and all quantities of inventorying and metadata creation stated in the original proposal were exceeded.
Specifically, the UGS inventoried 11,721 boxes of rock core, 209 geologic maps, and 25,472 aerial
photographs and created metadata for 337 wells (consisting of rock core boxes), 209 geologic maps, and
10,065 aerial photographs.

INTRODUCTION
Scope of Project

The Utah Geological Survey (UGS) began geologic data preservation activitiesin the U.S.
Geologica Survey (USGS) National Geological and Geophysical Data Preservation Program (NGGDPP)
with the FY 2007 grant award, and has continued in the program with subsequent awards in FY 2008 and
FY 20009.

In recognition of the value and importance of physical and digital geologic resources, the UGS
has created along-range data preservation plan for inventorying, archiving, and preserving geologic,
geophysical, and engineering data, maps, well logs, and physical samples for future use by government
agencies, industry, academia, and the general public. Thisproject isapart of our long-range data
preservation plan activities.

In response to the USGS FY 2009 NGGDPP announcement, the UGS proposed a collaborative
project in three internal programs that focuses on three goals of the UGS data preservation plan. The
Utah Core Research Center (UCRC) proposed a continuing project to inventory undocumented rock core
and other sample collections housed within the center. The Geologic Mapping Program proposed to
inventory and create metadata for a portion of the historical geologic maps housed at the UGS. The
Geologic Hazards Program proposed to inventory and create metadata for a portion of the historical aerial
photography housed at the UGS. All three internal programs collaborated as a single NGGDPP project
and all quantities of inventorying and metadata creation stated in the original proposal were exceeded.

Utah Core Research Center

The Utah Geologica Survey's, Utah Core Research Center
(http://geology.utah.gov/emp/corecenter/index.htm), established in 1951, and now occupying a 12,000-
sguare-foot warehouse, offers public access to Utah's most comprehensive collection of geological
samples for petroleum-industry research, workshops, geologic short courses, and cooperative industry
and/or UGS projects.

UCRC holdingsinclude oil and gas rock core from more than 875 wells, and subsurface cutting
samples from more then 3800 wells, throughout the state. The UCRC collection aso includes rock core
from major oil shale and tar sand deposits; type oils from al the producing formations in the state; a small



number of geotechnical boring samples; and representative samples from Utah's coal mines, metallic and
non-metallic mineral deposits, industrial rocks and minerals, and geothermal wells. Great Salt Lake
sediment and brine samples are also stored at the UCRC. The UCRC provides service to al interested
individuals, universities, and companies requiring direct observation of actual samplesfor their research
or investigations, and it acts as a repository for irreplaceabl e geol ogic samples that might otherwise be
discarded.

RESULTS

The FY 2009 Utah NGGDPP project consisted of a collaborative project in three internal
programs. The UCRC inventoried recently donated rock core and several other sample collections
housed at the center. While not part of our original proposal, the UCRC created metadata for a substantial
portion of the inventoried rock core. The Geologic Mapping Program inventoried and created metadata
for over 200 historical geologic maps housed at the UGS. The Geologic Hazards Program inventoried
and created metadata for over 10,000 historical aerial photographs housed at the UGS.

Table 1 lists the UGS collections that were part of the FY 2009 Utah NGGDPP project, along with
their respective National Digital Catalog (NDC) collection identification numbers, item quantities
originally proposed to be inventoried and/or create metadata, and the actual number of items that were
inventoried and for which metadata was created. The goals set forth in our original proposa (January 22,
2009) that included the proposed quantities of inventorying and creation of metadata were all exceeded
during the course of this project.

Table 1 - FY2009 NGGDPP Award Progress Summary
Collection Inventory M etadata Creation
Name NDCID | Proposed | Completed | Proposed | Completed
UCRC Core Collection 2360605 | 6700 72l Notpart | g5z 4)g
boxes boxes of award.
Historical Geologic Maps 2203971 200 209 200 209
Historical Aerial Photography | 4777842 ~ 25,000 25,472 10,000 10,065

Also in addition to our original proposal, we inventoried, cleaned, and scanned our collection of
historical (1900-1966) USGS 15- and 30-minute topographic maps for Utah in 2009. The UGS digitally
scanned these maps at 500 dpi, then georeferenced them with 16 points to create GeoT|FF images of each
map. The process generally followed the requirements of the USGS Digital Raster Graphic (DRG) map
format. The images were then transferred to the Utah Automated Geographic Reference Center (AGRC)
for serving on their ImageServer (http://gis.utah.gov/sgid-image-server/vintage-usgs-topo-maps-image-
server-and-ftp) with on-the-fly clipping to produce a seamless map where adjacent quadrangle maps are
available.

Metadata created as part of this project followed the NGGDPP specifications (Data Preservation
Working Group, 2006; USGS, 2008, 2009) and an XML template
(http://datapreservation.usgs.gov/docs/coll ectionM etadataExample.xml) developed by the NGGDPP. The
UGS provided the metadata to the USGS in XML format for upload into the NDC, with one XML file for
each of the three separate internal projects.




Rock Coreand Cuttings Inventory and M etadata Creation

For the FY 2009 NGGDPP collaborative project, the Utah Core Research Center (UCRC) initially
proposed to inventory approximately 6700 boxes of uncurated rock core and cuttings. However, by the
end of the FY 2009 project, UCRC staff had managed to inventory 11,721 boxes of core and cuttings
corresponding to 337 wells. While not part of our original proposal, we also created metadata for the 337
wells and added this datato the NDC. These core and cuttings are now curated within the UCRC Core
Collection as summarized below:

e The Oklahoma Geological Survey (OGS) Coallection —In 2008, the OGS allowed the UGS to
physically transfer historic and geologically significant Utah core and cuttings in their collection
to the UCRC. The Utah core was originally donated to the OGS following the closure of Amoco
Corporation’s Core Center in Tulsa, Oklahoma. The OGS Collection included core and cuttings
drilled by Amoco and other operators, and included samples in Utah counties with no
representation in the UCRC Core Collection. In three days, UCRC staff were able to pull and
prepare about 939 boxes for shipment back to Utah. The OGS Collection was not organized by
well or depth and no supporting data was included. It was necessary to physicaly organize,
inventory, and thoroughly research the entire OGS donation before curation into the UCRC Core
Collection.

o Utah Power and Light Escalante Project — Through the efforts of a UGS board member, the
UCRC obtained 1470 boxes of coa-related core from the Kaiparowits Plateau Coal Field in
Garfield and Kane counties drilled by the Utah Power and Light Company. Also included in the
collection were location data and maps, geophysical logs, strip logs, lithologic data, and related
analytical coal datafor many of the wells.

e Laramie Energy Technology Center Tar Sand Core — The collection includes 1621 boxes of core
drilled by the U. S. Department of Energy’ s Laramie Energy Technology Center between 1971
and 1982 to devel op technology for future recovery of United States tar sand deposits. Most of
the cores were drilled in apilot project test plot located in Uintah County about four miles west of
Vernal, Utah.

e Amoco Sunnyside Tar Sand Collection — The largest collection inventoried includes 6659 boxes
of coredrilled in the 1980s by Amoco Corporation, Synthetic Fuel Development Department.
Tar sand holes drilled and cored within the deposit area were used to construct geologic and
bitumen grade models of tar sand zones and computerized surface mining model scenarios
necessary to develop 25,000 and 50,000 bpd operations. The collection includes core from 59
wells drilled by Amoco Corporation and 18 additional core holes drilled by Mono Power and
acquired by Amoco Power in 1988. Also included in the collection, but not inventoried for the
project, are eight boxes of reports, maps, mining models, and other supporting data.

o Amax Exploration Core — A large collection of 925 mineral core boxes from the Cactus Minein
Beaver County, Utah.

e Western Oil Shale Collection — The collection includes 388 boxes of oil shale cores from the
Western Qil Project Utah EX-1 in Uintah County, Utah.

e WhiteRiver Shale, Oil Shale Project Core — An important collection of 252 boxes of oil shale
core drilled on Bureau of Land Management lands as part of the White River Shale, Qil Shale
Project in Uintah County, Utah.



Getty Qil/Cyprus Plateau Mining Company Collection — A collection of exploratory Wasatch
Plateau Coal Core drilled by Getty Oil/Cyprus Plateau Mining Company in the Muddy Creek
Prospect in Sevier County, Utah. The 168-box collection includes 157 boxes of coa core and 11
boxes of cuttings.

Kern River Project Sediment Cores — This collection includes 73 boxes of sediment cores drilled
by SWCA Environmental Consultants. The core was drilled in conjunction with the Kern River
Gas Pipeline Project in Millard County, Utah.

Silver Creek Sinkhole Borings — The collection includes 57 boxes of sonic drill samples drilled
by the Snyderville Basin Water Conservation District to investigate a sinkhol e that appeared near
Park City, in Summit County, Utah.

USGS/US Bureau of Mines Tar Sand Core — A collection of 37 core boxes from wells drilled at
the Hill Creek and PR Springs tar sand depositsin Uintah County, Utah by the USGS/U.S.
Bureau of Mines.

Ward Abbott Collection — This collection includes 99 boxes of slabbed core mounted as part of a
stratigraphic core teaching set illustrating continental clastic deposition in Utah and Wyoming.

Although not part of theinitial proposal, we determined that the best way to preserve the data

collected during the inventory phase of the project was to generate metadata for inclusion into the NDC.

For this project, the UGS manually collected and entered the metadata into the Integral database.

The UGS devel oped the Microsoft Access Integral database in the early 1990s (based on an earlier
database) to store metadata associated with the UCRC Core Collection for management of the collection.
New metadata that was generated by this project was exported from the Integral database into Microsoft
Excel for conversion into a XML file in conformance with NGGDPP specifications for upload into the
NDC. Thisnew inventory of the UCRC Core Collection resulted in the creation of an additional 337
metadata files representing individual wells.

Metadata within the XML file for the UCRC Core Collection follow the NGGDPP specification

and include the following fields with a description of each field:

Collection ID — A unigue identifier assigned by the NGGDPP for each collection within the
NDC. The USGS assigned an identification of 2369695 to the UCRC Core Callection.

Title—Thetitle field was populated with the combined information of the well operator, well
name, well number, and the oil field/district name, if applicable. Example: Mountain Fuel
Supply Co Cedar Rim 3; Cedar Rim

Alternate Title — The alternate title field was populated with the American Petroleum Institute
(API) number assigned to each well. If no APl number was available for awell, afalse AP
number was used in the Integral database and well metadata for identification purposes.
Example: 43-013-30040-0000 [real APl number used here]

Abstract — The abstract field was populated with a description of the individual record.
Example: Utah Core Research Center, geological sample. 31 boxes core, not continuous.



o DataType— The datatype field was populated with a descriptor from the controlled list that was
most applicable (fluid sample, hand sample, rock core, rock cuttings). Example: Rock Core

e Supplemental Information — The supplemental information field was populated with the UCRC
phone number as a resource to obtain more information about sample holdings. Example:
Phone, (UCRC): (801)537-3359.

e Coordinates — The coordinates field was popul ated with geographic longitude and latitude
coordinatesin the North American Datum of 1983 (NAD83). Example: -110.60219, 40.20762

o Alternate Geometry — The alternate geometry field was populated with the Public Land Survey
System (PLSS) section, township, and range, as an alternate method for locating well bores.
Example: SWNE 19 3S 6W UM Duchesne UT

¢ Online Resource — The online resource field was populated with a URL address of a Web page
describing the UCRC collections. Example: http://geology.utah.gov/emp/ucrc/index.html

o Date—The date field was populated with the date of metadata creation, as the well drilled date
was not available at the time of this project. Example: 2010-04-12

o Dataset Reference Date — The dataset reference date field was populated with the date of the
donation of the geological sample. If no donation date was available, the date of the creation of
the metadata document was used. Example: 1994-01-02

o Vertical Extent — The vertical extent field was populated with sample depth information and
defined as the unit of measurement, maximum value, and minimum value. Example: feet, 8508,
7890

Latitude and longitude coordinates were not initially available for the rock core and cuttings
collections added to the UCRC Core Collection. Sample locations provided in existing metadata were in
the PLSS system. Conversion from the PLSS values to latitude and longitude was performed using
ArcGIS 9 software and existing PL SS data from the AGRC. Polygon centers were located depending on
the hierarchy level of the sub-divisions (i.e., quarter-quarters, sections, quarter-sections, etc.) that were
originally used to locate the well boreholes. Due to the uncertainty of the location data, the longitude and
latitude coordinates provided are approximate locations, which are located as closely as possible based on
the PLSS data available.

Geologic Map Inventory and Metadata Creation

The UGS geologic map database (called MAPBIB) contains an inventory of approximately 2850
geologic maps covering various parts of Utah, that date from about 1890 to present, and that vary from
formally published USGS and UGS Map and Bulletin Series maps, to informal consulting reports and
internal unpublished “sketch” maps. About half of these maps were published in production runsin
which hundreds of copies were printed — most of these maps are still widely distributed and readily
available. However, over 1000 of the maps in our MAPBIB database were produced in only very limited
numbers, are completely out of print, are in obscure or remote libraries, or are limited-distribution “gray”
literature that is very hard to locate. For afew hundred maps —we do not know the exact number —only a
single copy may exist. Our long-term goal isto locate and preserve the best possible copy of all mapsin
the database, and to produce and archive a high-resolution digital copy of each map.



For the 2009 Data Preservation Project, we archived 209 geologic maps (we committed to 200 in
the original proposal). Thisinvolved completing the following steps: (1) assigned priorities to the first
group of geologic mapsin the MAPBIB database — these were geologic maps, mostly 7.5 quadrangles,
produced by the UGS between about 1960 and 2000; priorities were based primarily on scale, detail,
completeness, and “best available” coverage of an area; priority-1 maps were the best maps of a given
areg; priority 5-maps were maps that have limited geologic value, but that do have some historic value;
(2) searched out the best paper or Mylar copies of about 200 of the priority-1 maps; (3) cleaned and
flattened the copies; (4) scanned the copies at 400 dpi resolution on a Contex Chroma HS 42 large-format
scanner that had been carefully cleaned and calibrated; (5) scanned all accompanying plates on the large-
format scanner, and booklets and other text on an Epson 1640XL scanner; (6) imported scans into Adobe
Photoshop software where images were checked for accuracy and clarity, cleaned, and straightened; (7)
georeferenced the maps in ESRI ArcGI S 9.3 software using at least 16 control points (instead of the
minimum of 4) to make sure that high precision was maintained, and saved the georeferenced maps as
low compression JPEG files; (8) imported or digitized the map footprint into a spatial database for future
spatial indexing and locating; (9) created Adobe PDF files of all of the maps and supporting materials to
alow for easier distribution to the public; (10) created metadata that recorded dates, sources, procedures,
and georeferencing information; and (11) prepared files for public distribution. These files are currently
in the UGS review process.

Oncethefiles are reviewed and approved, they will be served to the public by our sister-agency,
the Utah Automated Geographic Reference Center, which is the agency charged with serving Utah
geographic datato the public. Linksto this data are then placed on the UGS Web site using searchable
lists and interactive maps. Most important of all, the archive map files are stored in our UGS digital
archive databank, and copies are sent to State Archives where valuable datais stored and managed. This
latter step assures that the data will be “migrated” forward periodically to make sure fileintegrity is
maintained and map files are preserved for future generations.

Metadata within the XML file for the geologic maps follow the NGGDPP specification and
include the following fields with a description of each field:

e Collection ID — A unique identifier assigned by the NGGDPP for each collection within the
NDC. The USGS assigned an identification of 2203971 to the Geologic Map Collection.

o Title—Thetitle field was populated with the full title of the geologic map. Example: Tertiary
stratigraphy of the Goose Creek district, Cassia County, 1daho, and adjacent parts of Utah and
Nevada.

o Alternate Title— The alternate title field was popul ated with a shortened title containing key
identifying terms. Example: Goose Creek district, Idaho, Utah, and Nevada. Scale: 63360

e Abstract — The abstract field was populated with a brief explanation of the archive map file
contents and purpose. Example: Thisdigital fileis a high-resolution scan or copy of a published
geologic map. It was created to archive a geologic map that could be lost to future generations.

o DataType— The datatype field was populated with a common descriptor from the controlled
list. Example: Maps

e Supplemental Information — The supplemental information field was populated with the
remaining components of aformal bibliographic reference for the map, including authors,



publisher, and plate or figure number. Example: Mapel, W.J,; Hail, W.J., Jr.; Utah Geological
Society, Guidebook to the Geology of Utah no. 11, p. 1-16, fig. 2.

e Coordinates — The coordinates field was popul ated with a cal culated center point of each mapin
longitude and latitude (NAD83). Example: -114,42.0354

e Online Resource — The online resource field was populated with a URL address of a Web page
that contains either the map, or a searchable index or database that will help any future user to
find the digital map files. Example: http://geology.utah.gov/maps/geomap/index.htm

o Date—The date field was populated with the publication date of the geologic map; generally,
thisisonly known to the nearest year. Example: 1956-01-01

o Dataset Reference Date — The dataset reference date field was populated with the date that the
map was scanned for the data preservation archives. Example: 2010-03-31

This metadata provide essential information that will allow anyone who encounters the digital
archive filesto understand how and when the files were created, their purpose, and where they can go to
retrieve the maps or find more information.

Historical Aerial Photography Inventory and Metadata Creation

The UGS Historical Aerial Photography Collection contains aerial photography of Utah
originally taken from 1935 to the present, and includes approximately 50,000 frames and associated
indexes, photomaps, and other materials. Aerial photographs are highly sought after for use in geologic,
geotechnical, and environmental investigations to document geologic hazards, land-use, geomorphologic,
and other changes that may have occurred in a particular area, along with mapping geology, cultural, and
vegetation features. The Geologic Hazards Program inventoried and created metadata on 10,065 frames
in the collection.

As part of the inventory and metadata creation process, the UGS devel oped the |mageryM anager
database system to manage the collection and store associated metadata. The system uses a Microsoft
SQL Server 2008 back-end database and a C# Windows front-end application developed specifically for
storing aerial photography and other imagery metadata. The system was developed using modern
programming tools and methods, and allows for continued expansion of metadata records and future
functionality improvements.

During the inventory and metadata creation process, individual aerial photography frames were
sorted by the origina acquiring agency, project code, and frame number, creating project sets. These
project sets were then assessed for importance in current geologic projects at the UGS and public needs,
and a priority list was developed. Project setsin priority order were then sent to Utah Correctional
Industries (UCI) at the Utah State Prison for digital scanning using a UGS-owned and maintained
scanner. To be as cost-effective as possible, UCI was used for the majority of digital scanning services.
Because UCI uses these types of projects to provide work experience for prison inmates, they are able to
perform the work at a small fraction of commercial rates.

Due to degradation from use, potential for loss and theft, and replacement (high cost or
irreplaceable) issues, agoal of the UGS Geologic Data Preservation Plan isto digitally scan frames for
general use by end-users. This allows end-users access to a high-quality reproduction of the original
paper photograph or film positive/negative that can be printed or used in software applications without



damaging the original. UCI scanned the frames using a color profiled Epson 1640XL scanner with an
Adobe RGB (1998) profile. Grayscale frames were scanned at full-size, with aresolution of 600 dots per
inch (dpi), 8-bit grayscale depth, and saved in TIFF format. Color frames were scanned at full-size, with
aresolution of 600 dots per inch (dpi), 8-bit color depth, and saved in TIFF format. After scanning each
frame, aquality control check at UCI was performed on each digital file to verify the correct filename
based on a pre-defined file naming system, and that the scan was of high quality. Digital filesthat did not
meet the quality control requirements were sent back for rescanning. During file transfer from UCI to the
UGS, a second quality control check was performed to verify correct filenames and file quality. The
UGS found very few digital files produced by UCI that did not meet our quality requirements and that
required subsequent rescanning.

Index maps associated with each project set, where available, were scanned on a Contex Chroma
HS 42 scanner, with aresolution of 600 dpi, 8-bit grayscale depth, and saved in TIFF and Adobe PDF
formats. These index maps were then enhanced in Adobe Photoshop to remove scanning artifacts, dust,
and other defectsin the scanned image. After enhancement, each index map with coordinate data was
georeferenced in ESRI ArcGI S 9.3 software, after which frame center points were digitized if possible
given theindex map format. Each index map was georeferenced using the North American Datum of
1927 (NADZ27), the native map datum, and was then converted to the current NAD83 datum for metadata
entry into the ImageryManager database. Metadata on the index maps was not collected as part of this
project, and datais not included within the metadata XML file uploaded to the USGS.

Metadata within the XML file for the historical aerial photography follow the NGGDPP
specification and include the following fields with a description of each field:

e Collection ID — A unique identifier assigned by the NGGDPP for each collection within the
NDC. The USGS assigned an identification of 4777842 to the Historical Aerial Photography
Collection.

o Title—Thetitle field was populated with the individual aerial frame project year, project code,
and roll number, flight line number, and frame number, where available. Example: Aeria
Photograph: 1937 AAJAAK 10-1-1

o Alternate Title— The aternate title field was popul ated with the name of the original acquiring
agency. Example: Original Acquiring Agency: USDA, Agricultural Adjustment Administration

e Abstract — The abstract field was populated with a standard description of the individual record.
Example: Thisitem represents asingle aeria photography frame that is part of the Utah
Geologica Survey (UGS) Historical Aerial Photography Collection, housed at the UGS offices
in Salt Lake City. Frames may be available from the DNR Library (801) 537-3333.

o Data Type— The datatype field was populated with a common descriptor from the controlled
list. Example: Photographs

e Supplementa Information — The supplemental information field was populated with the location
of the digital file at the UGS. Example: UGS Digital Location: I:\Imagery\1937_AAJAAK\10-
AAJ 1-1.tif

e Coordinates — The coordinates field was popul ated with geographic longitude and latitude frame
center point coordinates (NAD83). Example: -110.60219, 40.20762
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¢ Online Resource — The online resource field was populated with a URL address of a Web page
describing the Historical Aerial Photography Collection. Example:
http://geol ogy.utah.gov/ghp/consultants/aerial _compilations.htm

o Date—The date field was populated with the date of the aerial photograph, as printed on the
frame. Example: 1935-04-12

o Dataset Reference Date — The dataset reference date field was populated with the date of the
digital scan. Example: 2009-01-02
DATA AVAILABILITY
General metadata and other information about the UGS UCRC Core, Geologic Map, and

Historical Aerial Photography Collections are available at the UGS Web site (http://geology.utah.gov/) or
by contacting the UGS at (801) 537-3300 and asking for the Geologic Information Program.

Information about the UCRC Core Collection is available at
http://geology.utah.gov/emp/ucrc/index.html. Interested users may obtain additional information about
the samples and/or to arrange to view the samples by contacting the UCRC at
http://geol ogy.utah.gov/emp/corecenter/index.htm or (801) 537-3359.

Information about the Geologic Map Collection is available at
http://geol ogy.utah.gov/maps/geomap/index.htm and GI S data for some of the mapsis available at
http://geol ogy.utah.gov/maps/gis/index.htm and on the AGRC SGID Database Server
(http://qgis.utah.gov/sgid_connect). Scanned geologic maps are also being distributed by AGRC using
their ESRI ImageServer as reviews are completed. Information about connecting to the ImageServer is
available at http://gis.utah.gov/servers.

Information about the Historical Aerial Photography Collection, along with three published sets,
isavailable at http://geology.utah.gov/ghp/consultants/aerial _compilations.htm. Due to the size of the
scanned aerial photo frames, they are not yet available on the UGS Web site. Interested users may
contact the UGS at (801) 537-3300 to acquire additional information or acquire copiesthat arein the
public domain.

Information about the collection of historical (1900-1966) USGS 15- and 30-minute topographic
maps for Utah is available at http://gis.utah.gov/sgid-image-server/vintage-usgs-topo-maps-image-server-
and-ftp and for connecting to the ImageServer at http://gis.utah.gov/servers.
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