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EXECUTIVE SUMMARY 
 

Research at the DOE National Energy Technology Laboratory (NETL) regularly requires 

the use of Earth material samples for analysis.  These include rocks, sediment, microbiological 

samples, soils, liquids such as produced water or petroleum, gases, and certain manufactured 

geomaterials such as well cement, often obtained with great difficulty or at significant expense.  

At present, NETL does not have a management plan for the use and storage of such samples.  

New projects in need of geosamples face challenges discovering existing sample resources.  This 

is a hit-or-miss process that requires talking to the right people to even be aware of the existence 

of potentially useful samples, and results in inefficiencies and duplication of effort.  There are no 

procedures for completed projects to transfer geosamples to other researchers at NETL.  The 

current sample management process is implemented ad hoc by individual researchers, and is 

highly compartmentalized, placing the materials at risk for damage, loss, or being discarded, 

especially as people leave or retire.   

Recommendations by the United States Geological Survey (USGS) and the National 

Research Council (NRC) have called for better management practices at institutions that use 

geologic materials.  On May 9, 2013, the Executive Office of the President (EOP) established 

requirements for the accessibility of data associated with Federally-funded research efforts as a 

Cross-Agency Priority (CAP) goal.  Instituting sample management procedures at NETL will 

meet the requirements of the Executive Order, and improve the utility of existing samples.  

A proposed sample repository at NETL would consist of both physical storage space at 

each lab site and institutional management of the electronic inventory of samples.  Electronic 
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files would include metadata about each sample itself, such as formation, location, date 

collected, etc., along with records detailing the analyses and results obtained from earlier 

projects.  To express the value of the small but useful geosample collection at NETL, the name 

Geoscience and Earth Materials Sample Repository, or GEMS Repository is suggested. 

The GEMS Repository is envisioned to consist of managed physical storage space at 

ALB, MGN and PGH for the actual samples.  Because of varying storage requirements for 

different samples (refrigeration, freezing, avoid freezing, heavy-duty shelving, etc.), each lab 

location is designated to support the storage of specific sample types, while recognizing that 

there will be exceptions.  Thus, the storage “focus” in ALB is on sediment and marine samples, 

on rock outcrop and drill cores in MGN, and fluid/water, geochemical, and biological samples in 

PGH.  All samples will be inventoried digitally in a NETL-wide database, possibly hosted on the 

Energy Data Exchange (EDX) platform.  Metadata on the samples will meet standards for 

location, depth, geologic formation, date collected, etc.  Scientific data collected on samples 

previously by researchers will be linked to the sample inventory database, so researchers can 

discover work already performed and avoid duplication of effort.  The database will be updated 

on a regular schedule as old samples are pulled/used and when new samples come in.  The 

database will be accessible to all NETL personnel, thus ensuring the wide distribution of 

knowledge about the content of the onsite collection in the GEMS Repository. 

Take away statements: 

 The purpose of the GEMS Repository is to help NETL meet mandates to properly 

store and safeguard geosamples, track samples, and make existing samples and 

scientific data sets available to researchers.  

 Physical sample storage will be maintained at all three sites, but information 

about the samples will be maintained in one overarching database.  

 The ultimate benefits to NETL are cost savings and improved efficiency, reduced 

duplication of effort, and access to needed samples for research.  
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INTRODUCTION 
 

Much of the research performed at NETL depends on the analysis and testing of Earth 

materials, also known as geoscience materials, including rock, sediment, soil, water, gas and 

microbiological samples, along with certain manufactured geomaterials such as cement.  The 

samples are used for research spanning NETL’s oil and gas, carbon storage, geothermal, rare 

earth element, coal, and environmental-related investigations.  Examples of such materials 

commonly associated with NETL geoscience research programs are listed below in Table 1.   

 

TABLE 1.  List of geoscience and Earth material samples at NETL 

 Rock outcrop samples 

 Drill cores  

 Drill cuttings 

 Dredged sediment 

 Geochemical samples 

 Thin sections/SEM mounts 

 Minerals 

 Macro- and micro-biology samples 

 Soil 

 Water samples (river or lake water, 

fresh groundwater, produced waters or 

brines, hydrothermal fluids, seawater)  

 Petroleum and natural gas 

 Fluids associated with extraction of 

analytes from other geoscience 

materials 

 Certain man-made materials such as 

cement 

 

A well-developed geologic collection management system assists with the preservation, 

discoverability, and accessibility of both physical samples and associated digital data files.  As 

such, scientific researchers at NETL propose that a formal collection management system be 

implemented to replace the ad-hoc and compartmentalized sample storage processes currently in 

use.  A true collection management system would curate and inventory geoscience and Earth 

materials, greatly increasing their usefulness.  We propose the name Geoscience and Earth 

Material Sample Repository, or GEMS Repository.  Such a repository will support the scientific 

goals of NETL and the broader energy R&D community. 
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Properly maintained collections of geoscience and Earth materials typically have two 

main components: the physical samples stored in the collection, and the scientific research data 

generated from the analysis of those samples.  The physical samples also have an associated data 

set called metadata, which consists of information about the sample itself, such as the location, 

depth, formation name, date collected, etc.  Geoscience and Earth material samples should 

always be associated with appropriate metadata to identify the sample, offer context, and provide 

enough information about the sample to allow it to be used in future analyses. A sample without 

such information is “just a rock,” and of little or no value to a researcher.   

Linking existing scientific research data to geosamples in a database gives future 

investigators some insight into sample properties, and prevents duplicate efforts to re-run 

analyses.  Most scientific research data are in digital form, making these associations fairly 

straightforward.  Scientific research results within the Geology and Environmental Systems 

(GES) directorate at NETL are currently made available through the Energy Data Exchange 

(EDX), which serves as a data collection, management and discovery system.  Thus, hosting the 

sample inventory and metadata on the EDX seems to be the simplest way to link samples with 

existing scientific data already there.  This meets the requirements of a May 9, 2013, Executive 

Order requiring that data resulting from Federally-funded research be archived and shared via 

public, online systems as appropriate.  

Geosample collections can vary widely in size and scope from a few rocks in a lab 

drawer to hundreds of feet of drill core.  According to the USGS Geologic Materials Repository 

Working Group (2015), “a collection is a set of specimens that have been brought together on the 

basis of some common characteristic.”   Collections are typically assembled by individual 

researchers to meet specific project needs, and can consist of a variety of types and quantities of 

geoscience materials.  Collections are often not shared, are commonly stored in individual labs, 

and the investigator who assembled the collection is likely to be the only one who knows what it 

contains.  A facility-wide repository like GEMS managed by a librarian is designed to integrate 

individual collections for broader use, and ensure proper curation of the resource.  A well-

developed collection management system supports tracking, custodianship, discoverability and 

efficient access.   

Geoscience and Earth material samples are important in scientific research to understand 

how engineered systems interact with natural systems.  GES research in particular focuses on the 
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engineering behavior of fossil energy resources, while also investigating the natural system itself.  

An example is the Marcellus Shale, which launched the unconventional gas development boom 

in the Appalachian Basin in 2007.   DOE-funded laboratory analysis of a Marcellus Shale sample 

from an Eastern Gas Shales Project (EGSP) core in 1986 concluded that the natural gas content 

of this formation was much higher than had been previously assessed (Soeder, et al., 1986).  This 

DOE report was reviewed by Range Resources in 2007, and it helped convince them to develop 

the first high-production horizontal gas well in the Marcellus Shale (Soeder, 2012).  EGSP core 

samples have also contributed to studies on carbon storage, geothermal resources, underground 

fluid disposal, and wellbore integrity issues, thus illustrating the value of legacy samples for 

future research. 

Using EDX to link research data from analyses of NETL geosamples to the collection’s 

inventory database would improve ease of access to legacy research data, thereby increasing the 

value of existing samples.  To ensure that both the legacy data and sample metadata are properly 

stored and linked, personnel from the NETL library and the EDX team would be involved in 

setting up the cataloging and dataset storage systems.  

The GEMS Repository would store geosample collections of long-term value after 

research projects are completed.  Each lab site will have its own physical storage facility, varying 

in size as necessary.  The facilities in Albany and Morgantown, because of the volume of the 

larger collections already being stored there, would be larger.  Pittsburgh could have a smaller 

repository designed to fit the lower volume of fluids, gases, and microbiologic collections.  Like 

a library, the GEMS Repository would have the ability for researchers to borrow samples for a 

project, where they can reside temporarily in a lab.  Also like a library, the repository would 

track borrowed samples, and require that both the specimens and all relevant data be returned to 

the repository afterward to maintain proper curation standards.  

CURRENT SAMPLE MANAGEMENT AT NETL 
 

The methods presently in use at NETL for acquiring and handling geosample collections 

are ad hoc and vary greatly between individual researchers.  There are no laboratory-wide 

standards for labeling samples, so only those who work with the collections are familiar with the 

naming scheme.  Likewise, there is no centralized inventory of samples, making tracking or 
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discovery by other researchers nearly impossible.  Researchers are often unaware that relevant 

collections with data may exist in another building or at another site, nor do they know how 

much material is available, the name of the current principal investigator, or where the samples 

are physically located. 

A recent example of this is the coal biogasification project.  A team of microbiologists 

and geneticists are seeking ways to enhance the in-situ production of methane from microbes that 

live in coal seams.  They went to coal mines and drillers to find relevant samples of cores and 

produced fluids to characterize the microbes.  One of the geological researchers assisting on the 

project happened to describe the research to the RP of a lab in Morgantown, and was told there 

were dozens of unused coal cores available on site that might have provided DNA to the project. 

Storage locations for samples are not standardized, and specimens are spread across the 

three NETL lab facilities, as well as with affiliated outside entities such as universities.  Samples 

often reside on shelves or drawers in various NETL laboratories, with their presence known only 

to the PI.  Other samples are housed in the collections of affiliated universities due to a scarcity 

of appropriate storage space at NETL.  Long-term storage of core samples from DOE projects in 

the past has typically been with the U.S. Geological Survey or state geological surveys.  While 

this remains an option for core samples that are no longer relevant to NETL projects, it does not 

address the need to curate and track other sample types of interest, like produced water, or any 

core samples that remain at the labs.  Even finding useful samples at the USGS is challenging in 

the absence of a sample inventory database, if a researcher doesn’t know such samples exist.     

One current method of tracking samples still in development at NETL is a custom-built 

Laboratory Information Management System (LIMS).  LIMS is intended to be a system that 

processes analytical work requests, predominantly for tracking metal alloy samples from one 

laboratory to another.  While there are some similarities between LIMS functionality and a 

number of the GEMS Repository database management goals, LIMS does not address important 

geosample storage and curation needs.   It was not built for this purpose and thus lacks almost all 

of the critical components and features that standard geoscience repository databases require.  

Thus, the use of an off-the-shelf geosample repository curation and tracking system would be 

much more appropriate for the GEMS Repository.  These are robust, complete, and often 

available as open-source software.  The use of such a system would still allow LIMS, EDX and 

any GEMS Repository database to become linked in the future.   
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A recent survey of the geoscience and Earth materials samples housed within eight 

individual labs at ALB, MGN, and PGH indicated that the most common are drill cuttings, rock 

and sediment core, rock outcrop samples, dredged sediment, soil, microbiological samples, water 

samples, produced fluids, natural gas, and synthetic cement.  This was not a complete 

assessment, because a number of researchers were either reluctant to disclose information about 

the geosamples they regularly use, or failed to respond to requests for interviews.  All eight labs 

surveyed frequently use geosamples, often specializing in one or two types and storing them 

within the lab.  The types of samples that predominate are different at different sites.  Most of 

NETL’s rock and core samples are maintained in MGN at the B-17 facility.  Fluids, gases, and 

microbiological samples are primarily, but not exclusively, located in B-84 and B-83 labs in 

PGH.  Sediment samples are mainly housed and utilized in ALB.  Frozen or refrigerated deep sea 

core is currently housed in facilities at the Marine Geology Repository at Oregon State 

University.  Summaries of the interviews are in Appendix 1; estimated geosample volumes per 

site are in Appendix 2. 

FUNCTIONAL REQUIREMENTS OF THE GEMS REPOSITORY 
 

An effective sample management system has two main components: 1) physical storage 

facilities for geosamples, and 2) an inventory and catalog in a digital database, linked to 

metadata and analyses.  A properly designed repository will preserve, curate, and secure the 

sample collections, including samples that require special storage environments.  Ice cores
1
, for 

example, must be kept frozen.  Microbiological and water chemistry samples must often be 

refrigerated.  Sediment cores and shale cores are commonly fragile, and must be handled gently 

and protected from freezing.  Other materials may also require special handling or storage. 

A physical storage facility is needed in MGN for the volume of rock outcrop and drill 

core samples currently on hand and expected in the future.  In particular, space in B-17 has 

become too valuable to clutter up with rocks after R&IC management expressed plans to move 

the Water Resources Lab out of B-25 and into B-17.  Geosample storage in B-17 occupies space 

that could be used for lab equipment being moved in from B-25.  Proposals have been advanced 

to utilize the abandoned Navy facility for the physical part of the GEMS Repository in MGN 

                                                           
1
 Note that ice cores are currently being studied at NETL for methane hydrate research.  
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because of the building’s size and the presence of a loading dock.  Although PGH requires less 

space for dedicated storage, samples currently scattered among the various labs in B-83 and B-84 

would become more accessible if a centralized location was available.  The proposed plan to 

build a new facility at PGH for the REE investigations is early enough in the process that 

perhaps some physical storage space for GEMS could be added to the design without much 

additional cost or effort. 

The digital database portion of the system is an electronic catalog of the physical 

collections and their associated metadata, along with links to existing analytical data.  The proper 

software will allow researchers at all three NETL sites to perform searches, provide tracking and 

inventory of the samples, and offer access to previous results from analyses conducted on a given 

physical collection.  A platform that might be ideal for NETL is called the System for Earth 

Sample Registration (SESAR).  This system uses individual sample identification tags with a 

machine-readable bar code to give each sample a unique identity, called an International Geo 

Sample Number (IGSN), and then links metadata and analytical data with the IGSN in the 

database.  The system is used by the USGS, state geological surveys, institutions like Scripps and 

Woods Hole, the European Geosciences Union, and many others.  One of the desirable aspects of 

SESAR is that NETL does not have to invent and develop it, just adopt the system and adapt it to 

our particular laboratory needs. 

A companion report to this white paper called Geoscience Collections Management 

Systems: A Beginners Guide (Peluso and Bean, 2016) contains more detailed information on the 

requirements for a functional GEMS Repository at NETL, including an overview on how to 

properly create and manage a functional geosamples collections management system, details on 

SESAR, and other best practices for a physical and digital geosample repository.  

ACCOMMODATING FUTURE GROWTH 
 

In planning the construction of one or more GEMS Repository storage locations at the 

three NETL lab sites, it is important to consider the projected future volume of samples and the 

variety of geologic materials used for research at NETL to ensure that facilities are not quickly 

overloaded.  For example, a 10% growth in rock cores over the next five years will impose vastly 

different storage requirements than a 10% growth in produced water samples.  Because samples 
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come into NETL’s possession from projects at erratic intervals, past influxes cannot accurately 

predict future growth.  However, the expected and unexpected influx of samples in the past can 

serve as an indication of how NETL has responded to the addition of geosamples.  

During calendar year 2015, the Morgantown facility has taken in a large volume of drill 

core and other Earth materials samples.  A now-suspended project with FutureGen resulted in 

NETL becoming the unexpected recipient of hundreds of feet of deep drill core from the Mount 

Simon Sandstone and overlying Eau Claire Limestone in Illinois.  Although space in B-17 was 

available for these samples, because of other project work, it was several months before 

personnel were able to catalog and shelve the cores.  In addition, nearly a thousand feet of Pierre 

Shale/Niobrara Formation drill core were received from South Dakota in July 2015.  The plan 

was to scan, log, sample, and eventually return the cores to the South Dakota Geological Survey.  

Thus, no effort was made to catalog them for a geosample collection, and they remain in boxes 

on pallets in the basement of B-17 for shipment in the spring.  Approximately 120 feet of 

Marcellus Shale core from the MSEEL project was received at NETL for CT scanning and other 

logging, and at the request of WVU, this has been retained in B-17 for long-term storage (also in 

the basement).  The new biogasification project has resulted in unexpected quantities of 

produced water and coal cores that quickly filled the refrigerator in the Water Resources lab.  

Many of the water samples are now being stored frozen for future genetic analysis in B-17, using 

legacy chest freezers from the Energy Star testing program.   

Based on these examples, it is clear that even with the best of planning, the NETL sample 

influx is somewhat unpredictable.  One thing that would help is a request in the annual FWP 

planning process for PIs to estimate the types and numbers of geosamples likely to be generated 

over the next year by a project.  Rolling up all of these predictions will give the managers of the 

GEMS Repository a better idea of how to plan annual space needs.  The current volume of 

geosamples estimated to be on each lab site in Appendix 2 can be used as a starting point with 

some reasonable assumptions to assess projected growth of a NETL repository.  Space 

designated for the initial GEMS Repository physical facilities should be robust enough to 

accommodate reasonable projections of future growth, say a few percent a year.  Some more 

detailed assumptions and derivations for estimating this growth rate are included in the 

companion report to this white paper (Peluso and Bean, 2016). 
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BENEFITS OF THE GEMS REPOSITORY TO NETL 
 

The GEMS Repository would benefit NETL by preserving important, rare, and often 

costly geosamples.  It would increase the use of these samples on subsequent projects by 

providing curation, a searchable inventory, metadata, and links to existing analytical data, 

thereby reducing duplication of effort, inefficiencies, and costs.  A repository and associated 

database will also meet the CAP goal from the EOP Executive Order for public access to Federal 

data.  The GEMS Repository would help minimize project delays, and offer a visible, organized 

resource at NETL for safely and securely storing valuable geosample collections.   

For NETL researchers, the GEMS Repository would provide access to samples, the 

electronic inventory and database would improve the discoverability of existing samples for use 

on projects, and a management-backed, mandatory repository procedure would ensure greater 

accountability for geosamples.  Dedicated, managed, and appropriate centralized storage for 

geosamples would be safer and reduce clutter in NETL laboratories.  Nearby research institutions 

and others have already donated or attempted to donate geologic samples to NETL, most of 

which have been simply shelved with the other samples presently on site.  An accessible, 

discoverable, and accountable GEMS Repository would probably receive increased donations.  

NETL has a significant legacy extending back to Morgantown/Pittsburgh Energy 

Technology Center days of the 1980s, and even to ERDA and USBM pre-DOE.  Unfortunately, 

a less impressive part of this legacy has been the long-time failure to properly curate and archive 

samples.  Over the years, many irreplaceable samples were discarded at the end of projects when 

labs were cleaned out and no one was left to speak of their importance, creating a heartbreaking 

loss that could have been avoided if a repository system was in place.  The GEMS Repository 

will help ensure access to metadata and physical samples long after the original researchers have 

left NETL.  Capturing these samples and data will help provide a more complete representation 

of NETL geosamples, and increase its status as a world-class R&D facility. 

CONCLUSIONS 
 

The current collection of geologic samples at NETL’s facilities ranges from a few grams 

of material to hundreds of feet of rock. Sample types are also diverse, as is sample storage.  A 
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survey of NETL researchers revealed that geoscience and Earth material samples are presently 

stored in labs and offices, with related metadata and analytical data stored on network or hard 

drives.  Methods of packaging and tagging differ between researchers, and approaches to 

identification and cataloging samples within laboratories vary.  This makes it difficult for a 

researcher to find existing samples, identify the owner of a sample, and determine the analyses 

that have already been done on the sample.  If the sample owner has retired or left NETL, the 

information may be lost permanently, and the sample is useful only as a doorstop.  

As such, a formal Geoscience and Earth Material Samples (GEMS) Repository is 

proposed.  In addition to dedicated physical storage space for curating samples at all three lab 

sites, such a repository requires the development of an overarching geoscience collection 

management system inside a digital database.  Such a digital system would include an inventory 

of all samples at all sites using universally unique identifiers (barcodes) linked in the database to 

sample metadata and to any existing analytical data on the sample.  Such a database could be 

made available to all NETL research personnel (and others, as appropriate) through an existing 

platform such as the Energy Data Exchange (EDX).  The database would preserve legacy data 

and the repository would ensure ongoing access to samples even after the original researcher has 

left NETL.  At a minimum, NETL should adopt standards for samples, including naming 

conventions, and require use of the universal identifier.  Standardized curation techniques to tag 

and catalog the samples should be implemented.   

Geoscience materials at NETL are critical to the Geology and Environmental Systems 

directorate for ongoing research with coal, natural gas, oil, and geothermal energy, as well as 

environmental studies related to oceans, water resources, air quality, anthropogenic carbon 

dioxide, and strategic minerals.  Safeguarding these valuable geosamples protects their longevity. 

Using a collections management system and database for NETL’s geosample collections 

promotes collaboration in science and education, supports the White House’s public access 

directive, and produces a more efficient way of conducting research.  
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APPENDIX 1 
Interviewing GES Researchers, Documenting NETL’s Current Geosamples Status 

In order to quantify approximately how many samples NETL has in its possession, 

calculate total volume, and learn more about NETL’s current geosamples, a series of interviews 

were conducted at each NETL facility by 2015 Mickey Leland Energy Fellows, Daniel Peluso 

and Andrew Bean. All GES researchers who work with geologic samples were contacted for 

interviews, although not all responded.  Those who were interviewed include the following: 

ALB: Corinne Disenhof, Nicolas Huerta, Kelly Rose, Circe Verba 

MGN: Daniel Soeder, Dustin Crandall, James Poston, Yongkoo Seol, Johnathan Moore 

PGH: James Gardiner, Djuna Gulliver, Bret Howard, Christina Lopano, Alexandra 

Hakala, Harry Edenborn, Yee Soong 

Questions asked during the interview included the following: What are the total number 

of projects with samples (including names of projects, approximate number and/or volume of 

samples)?  What is the location of the physical samples?  What types of physical samples? (e.g. 

core, fluid, sediments, etc.)  Are there storage requirements?  Who is the principal investigator of 

these samples?  Are there digital data from analyses performed?  Where are the digital data? 

What types of analyses were performed?  Is there a current system in place to inventory the 

samples?  It should be noted that the sizes and volumes of samples given for each project from 

each interviewee are approximations. 

Detailed responses from these interviews may be found in the companion report to this 

white paper: Geoscience Collections Management Systems: A Beginners Guide (Peluso and 

Bean, 2016). 
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APPENDIX 2 
Current Storage Estimations 

Table 1.  GEMS –  

Estimated Storage Volume Requirements 

Facility Project Name Sample Type 

Est. # 

of 

samples 

Est. Volume of 

Samples 

Morgantown, 

WV  

Gas Shale Evaluation core ? 1 pallet 

Rare Earth 
rock cuttings, sediment, 

fluid, powder 
? ? 

Presho Core core 100 3 pallets 

Source Rock Analysis 
core, rock cuttings, thin 

sections 
? 10 – 20 ft

3 

Moshannon Groundwater Fluid 50 > 5 L 

EERE Geothermal core 18 > 10 ft
3
 

Enhanced Oil Recovery w/ 

Surfactants 
core 12 - 30 10 – 20 ft

3 

CO2 Relative Permeability core, rock cuttings  4 - 6 pallets 

CO2 Interactions w/ Brazilian Coal core 4 > 10 ft
3
 

CO2 Efficiency Factors core 8 > 10 ft
3 

Well Bore Integrity cement ? ? 

Shale/Seals for CO2 Storage core ? 1 – 2 pallets 

Natural Attenuation 
rock cuttings, sediment, 

fluid 
? > 5 L, > 10 ft

3 

Rock Mechanics core ? ? 

Deep Ocean Samples core ? > 10 ft
3 

CO2 Storage in Basalt rock cuttings, core ? ? 

Efficiency Factors for Brine for 

Sequestration 
core ? 10 – 20 ft

3 

Characterization of Utica Shale core, rock cuttings ? ? 

Estimated total Morgantown volume: 350 ft
3
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Facility Project Name Sample Type 

Est. # 

of 

samples 

Est. Volume of 

Samples 

Albany, OR 

Methane Hydrates Cruise 

sediment core 600 + 200 – 300 ft
3 

sediment core 

subsamples 
2000 + > 10 ft

3
 

XRD Analysis grounded powder > 100 200 grams 

Drilling Fluid Behavior core 12 > 10 ft
3
 

Microbial Cement Precipitation core > 20 > 10 ft
3
 

Shale & Frack Fluid fluid, grounded powder 

10 

bottles, 

20 bags 

> 5 L, > 10 ft
3 

Well Bore Integrity cement, core 30 10 – 20 ft
3 

RE Coal rock cuttings ? ? 

CO2 Cement & Rare Earth cement ? > 10 ft
3
 

CO2 Shale rock cuttings, powder ? > 10 ft
3
 

Unconventional Resources Rock cuttings, powder ? > 10 ft
3
 

Estimated total Albany volume: 400 ft
3
 

Pittsburgh, 

PA 

Unconventional Resources rock cuttings, core ? ? 

CO2 Storage 
powder, cement, rock 

cuttings 
? > 10 ft

3 

Rare Earth 
rock cuttings, sediment, 

fluid, powder 
? ? 

Geothermal powder, rock cuttings ? > 10 ft
3 

Foam Cements cement 
20 – 25 

boxes 
> 5 ft

3 

AMD Gas Well Cements fluid, cement 

32 – 40 

boxes, 

100 30 

mL 

vials 

> 5 ft
3
, > 5 L 

CO2 Brine Rock Interactions core, rock cuttings ? > 10 ft
3 

Produced Water from Shale Gas 

Operations 
fluid 50 5 L 

New Mexico Groundwater Rock rock cuttings ? > 10 ft
3 

Estimated total Pittsburgh volume: 75 ft
3
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Table 2. 

NETL Digital Data Assets - Storage Estimations  

Type Storage Estimation  

Metadata  <10 GB 

Other                                

(e.g. petrographic 

measurements) 

<10 GB 

Photos/Images <1 TB 

SEM <1 TB 

XRD <1 TB 

Unknown Assets <1 TB 

CT Scans <100 TB 

TOTAL <105 TB 

 


