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1.0 INr1DcTrION 

The acquisition and development of technical data are activities that 

provide the information base from which the Yucca Mountain site will be 

characterized and may eventually be licensed as a high-level nuclear 

waste repository. It is essential that the technical data acquired by 

the Yucca Mountain Site Characterization Project (Project) be made 

available to all participants in a timely and controlled manner. The 

Project Technical Data Management Plan (TDMP) defines technical data 

management requirements and establishes a technical data management 

system for implementing data management controls. The following 

Project Administrative Procedures (APs) implement requirements defined 

in the TDMP: 

1) AP-5.1Q, "Control and Transfer of Technical Data on the Yucca 

Mountain Project" 

2) AP-5.2Q, "Technical Information Flow To and From the Yucca 

Mountain Project Technical Data Base (TDB)" 

3) AP-5.3Q, "Information Flow Into the Project Reference Information 

Base (RIB)" 

1.1 PURPOSE AND SCOPE 

This handbook has been developed as a users guide for implementing 

AP-5.2Q and portions of AP-5.1Q addressing the transfer of data from 

participants to the TDB. The handbook provides general guidance to 

assist participants in: 

1) Identifying how to use the TDB 

2) Submitting data to the TDB (e.g. compiling data into consistent 
data structures and formats) 

3) Retrieving data from the TDB 

4) Modifying data previously submitted to the TDB.  

Participants submitting data to or requesting data from the TDB must 

ensure they meet all procedural requirements established in AP-5.1Q and 

AP-5.2Q.  

1.2 OVERVIEW OF THE TECHNICAL DATA M SYSTEM 

A general overview of the Project's technical data management system is 

provided in this handbook. The overview is intended to assist 

participants in their understanding of the system and to provide 

guidance on how different parts of the system should be utilized when 

submitting data to or requesting data from the TDB. Users of the 

handbook should reference the current TDMP for a more detailed 

description of the technical data management system and its interfaces 
with other Project management systems.
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The Project technical data management system includes the following 

elements: 

1) Project TDB 
2) Project RIB 
3) TDB Quarterly Report 
4) TDB Handbook, Appendix F 
5) Project Technical Data Catalog 
6) Automated Technical Data Tracking System (ATDT) 

7) Technical Data Parameter Dictionary (under development) 

A brief description of each element follows.  

The Project TDB consists of the following data bases: 

1) Site and Engineering Properties Data Base (SEPDB) 

2) Geographic Nodal Information Study and Evaluation System (GENISES) 

3) Geologic and Engineering Properties: Bibliography of Chemical 
Species (GEMBOCHS) 

These three components of the TDB are the repositories for the regional 

and site-specific technical data required in intermediate and license 

application analyses and models. The data contained in the Project TDB 

components are most appropriate for use in calculations where a 

complete range of values must be analyzed, such as in performance 

modeling and sensitivity analyses. A complete description of each TDB 

component is included in Chapters 2, 3, and 4 of this handbook which 

address each component of the TDB.  

The Project RIB is a document consisting of a compilation and 

descriptive summary of fully interpreted Project technical data or 

information. It is subject to change control requirements established 

by configuration management. The information contained in the RIB 

represents a Project consensus on the current state of knowledge for a 

wide range of technical data parameters. The information presented in 

the RIB typically represents a highly-distilled interpretation 

synthesized from available sources (i.e., Project TDB, Project 

publications). As an example, the TB may contain only a 

representative value or accepted range of values for a parameter, while 

the TDB may contain the full data set from which the representative 

value was derived. The RIB is the primary source of approved reference 
information.  

The TDB Quarterly Report (formerly known as SEPDB Quarterly Report) is 

a document identifying the current content of each TDB component.  

Organizations requesting data from the TDB should refer to this report 

to identify data currently available within the TDB.  

Appendix F of this handbook establishes criteria to be used by the 

Project to assist in identifying technical data to be submitted to the 

Project TDB and the appropriate component of the TDB to which the data 

should be submitted. The criteria should be used as guidance by the 

Project and includes both general and specific criteria.
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The Project Technical Data Catalog is a catalog of all technical data 

acquired by the Project as required by the DOE/NRC Site-Specific 

Procedural Agreement for the Geologic Repository Site Investigation and 

Characterization Program. It includes a description of the data; the 

time (date), place, and method of acquisition; and where the data may 

be examined.  

The ATDT is an information management system designed to maintain 

references to and demonstrate traceability of technical data from its 

interpreted form to its reduced and raw origins. It provides a 

centralized resource for determining status information on the 

development of technical data. The Project will use this system as a 

method for identifying and expediting the transfer of technical data 

for performance assessment calculations, design, construction, and 

licensing support. The Project Technical Data Catalog will be 

generated from the ATDT. The TDB Quarterly Report may be merged with 

the Project Technical Data Catalog after reference information related 

to existing data in the TDB have been included in the ATDT.  

The Technical Data Parameter Dictionary (under development) will be an 

organized repository of standard information defined for each technical 

data parameter acquired for the Project. It will define the 

descriptive information and required parameter standards needed to 

provide consistency in the format and structure of technical data 

submittals to the TDB, and define the appropriate TDB component to 

which the data should be submitted. It will replace Appendix F of this 

handbook upon completion.  

1.3 RGANIZATICN OF THE HANDBOOK 

The handbook is organized by chapters for each component of the TDB.  

The three components of the TDB have different functions and 

requirements. While the organization of the chapters is similar, their 

contents vary. Each chapter provides guidance on how to submit data, 

request data, and modify previous submittals of data. The Appendices 

include specific examples for each of the TDB components and sample 

forms.
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2.0 SITE AND EiNEERI PROPERTIES DAM BASE (SEPDB) 

2.1 ONERVIEW 

2.1.1 Description of the SEPDB 

The Site and Engineering Properties Data Base (SEPDB) is being 

developed and operated by Sandia National Laboratories as a component 

of the Project TDB in support of a license application. The SEPDB 

provides the controlled storage and reporting of scientific and 

engineering data generated by site characterization, performance 

assessment and design activities. It primarily contains the geologic, 

hydrologic, and rock property data from core sample testing and field 

measurements, but is intended for essentially all technical data that 

is acquired on the Project that is best stored in tabular form.  

The SEPDB was started in the mid-1980s as the T'UFF data base. In early 

1988, it was changed from a hierarchical to a relational structure and 

given its present name. The relational structure ties the data to the 

exact coordinates of the core samples and field measurements, to the QA 

level, and to the document in which the data were published. The SEPDB 

is an extremely flexible data base which accommodates almost any table 

structure and allows users to specify the format of the output. Its 

relational structure and flexibility make it an excellent source of 

data for use in performance assessment and design.  

INGRES (Version 6.3/03) is the relational data base software used by 

the SEPDB. INGRES is a product of Ask Computer Systems Inc., INGRES 

Products Division. The hardware for the SEPDB consists of a Digital 

Equipment Corporation (DEC) VAX 8200 computer. The computer 

configuration currently consists of 12 Mb of memory, two DEC RA-81 disk 

drives (451 Mb capacity each), and a DEC TU-81 magnetic tape unit. An 

eight-line terminal server provides Sandians access to the system 

through the Sandia Terminal Switching Network. The VAX 8200 operates 

under the standard VAX/VMS operating system (Version 5.3), which 

provides essential system utilities.* 

2.1.2 The SEPDB Handbook 

The purpose of this handbook is to make the use of the SEPDB by all 

Project participants as easy and straight forward as possible. It 

presents guidelines for determining the data that should be submitted 

to the SEPDB and how to submit it, how to request data, and how to 

modify previously submitted data if necessary. These guidelines will 

simplify all interactions with the SEPDB and will improve the time 

required for the SEPDB staff to enter new data into the data base and 

to produce data reports when requested.  

The use of brand, trade or firm names in this handbook is for identification 

purposes only and does not constitute endorsement by the U.S. Department of 

Energy, or impute responsibility for any present or potential effects on the 

natural resources.
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2.1.3 SEFE2 Contacts 

The SEPDB is operated by Sandia's Technical Pr jects Division 6316.  

The primary contacts are: 

Gary Tipton SEPDB Administrator FTS 844-3602/(505) 844-3602 

Rick Orzel System Manager FTS 844-2880/(505) 844-2880 

Paula Adams Data Base Specialist FTS 846-8178/(505) 844-8178 

Gary should be the first point of contact with questions on how to 

submit data and on whether or not data is appropriate for storage in 

the SEPDB. Rick should be the first contact with hardware and software 

questions including how to use the menu driven program currently being 

developed to interact with the SEPDB from a terminal and how other 

systems can be connected to the SEPDB. Paula should be contacted first 

when requesting data reports.  

The SEPDB staff welcomes all questions, concerns, and suggestions for 

improvement. Feel free tc contact uE at any time by phone or in 

writing. Written correspondence should be sent to: 

SEPDB Administrator 
Sandia National Laboratories 
Technical Projects Division 6316 
P.O. Box 5800 
Albuquerque, New Mexico 87185 

2.2 GIDELINES FOR SUBMITTIN M ATO TMHE SEFB 

2.2.1 Types of Data to Submit 

The parameters that are intended for storage in each of the three 

components of the TDB (i.e. SEPDB, GENISES, GEMBOCHS) are currently 

defined by -endix F of this handbook. In general, the parameters 

intended fc -he SEPDB are --hose parameters whose data values are best 

stored in tazular form.  

Table 2.1, which is presented at the end of this Section, can also be 

used as a guide to determine whether or not to submit data for entry 

into the SEPDB. Table 2.1 lists the parameters and topics that 

currently have data values stored in the SEPDB. If you have data that 

is not covered by either Appendix F or Table 2.1 but that you feel 

should be stored in the SEPDB, please discuss the data with the SEPDB 

Administrator.  

As discussed in Section 1.2, the Project Parameter Dictionary is now 

being developed to define all parameters that are required for site 

characterization, design, and performance assessment. For each 

parameter, the Parameter Dictionary will specify to which of the three 

components of the TDB the data should be submitted. It will supersede 

Appendix F when complete in early 1992.
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2.2.2 General Administrative Process for Submitting Data 

The procedure for submitting data to the TDB is defined in Project 

Administrative Procedure AP-5.2Q, "Technical Information Flow to and 

from the Yucca Mountain Project Technical Data Base." Data submittal 

to the SEPDB is a fairly simple process accomplished by the following 

six steps: 

1. Use the guidelines in Section 2.2.1 of this handbook to determine 

whether or not the data should be submitted for entry into the 

SEPDB.  

2. Contact the SEPDB Administrator and discuss the format and scope 

of the data to be submitted.  

3. Compile the data in the format discussed in step 2 (refer to 

Section 2.2.3 and the example in Appendix A) and prepare a Data 

Transmittal Record Package.  

4. Prepare a Technical Data Information Form (TDIF) and obtain the 

Technical Project Officer's signature authorizing submittal of the 

data to the SEPDB.  

5. Enter required TDIF information into the ATDT System.  

6. Submit a copy of the TDIF along with a hard copy of the data to 

the SEPDB Administrator.  

The key step in the process is completing the TDIF (step 4). The 

signed TDIF documents that all records supporting the data are in place 

and that applicable quality assurance requirements have been met. It 

also authorizes submittal of the data to the TDB and allows the ATDT 

system to track in which component of the TDB the data reside.  

General instructions for completing the TDIF are included with each 

form and in AP-5.2Q. Blank TDIFs can be found in Appendix E of this 

handbook or can be obtained by contacting the SEPDB Administrator. An 

example of a SEPDB data submittal including the completed TDIF and the 

compiled data are presented in Appendix A.  

2.2.3 Information to Include when Submitting Data 

In addition to the data values for each parameter, the SEPDB tables 

have been structured to store important supporting information such as 

the location of core samples and field measurements, the test method 

and conditions used to generate the data, and the report in which the
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data are published. It is important to include this supporting 

information when submitting data to the SEPDB. Data entry into the 

SEPDB works best when the data values and supporting information are 

compiled in accordance with the table structures presented in the SEPDB 

Section of the Technical Data Base Quarterly Report. In general, data 

submitted to the SEPDB should be compiled as follows: 

Parameter Information: List all parameters and their associated data 

values. Specify the units for each parameter and report any known 

uncertainties in the data.  

Location Information: Report all information that specifies the 

location of core samples or field measurements. This should include 

the drill hole identifier and coordinates, the drill hole depth, and 

the sample identification number.  

Test Conditions: Describe the test method and list all important test 

conditions such as date, time, temperature, pressure, flow rate, sample 

size, and instrument type.  

The SEPDB data submittal shown in Appendix A is an excellent example of 

how data are best compiled for submittal to the SEPDB.  

2.2.4 How to Submit Data on Floppy Disks or Tapes 

Submittal of data on floppy disks or tapes can speed entry of the data 

into the data base. Since the SEPDB resides on a DEC VAX 8200, a VMS 

Backup tape is the preferred method for this type of data submittal.  

ASCII files in tabular format on tape or on 3.5 inch or 5.25 inch 

double sided, double density floppy disks can also be accommodated.  

Specific instructions must be supplied when submitting data on tapes or 

disks. The instructions should specify the type of tape or floppy, the 

file name(s), the data format (if different than ASCII), and describe 

the structure of the tables including column headings. Remember that a 

hard copy of the data is also required. Submittal of data on floppy 

disks or tapes should be discussed with the SEPDB staff before 

completing the TDIF.  

2.2.5 Verifying Data Entered into t:!e SEPDB 

After receiving a completed TDIF submitting data to the SEPDB, the 

SEPDB staff will enter the data and produce reports showing the 

submitted data as they have been entered into the data base. These 

reports will then be sent to the submitter for verification and 

approval of the data entry. The accuracy of each data entry is 

verified twice by the SEPDB staff. Therefore, the verification should 

focus on the scope and structure of the entered data. After reviewing 

the reports, the submitter must send a letter to the SEPDB 

Administrator documenting any corrections that are required and stating 

whether or not the data entry is approved. Once final written approval 

of the data entry is received, the data will be moved from temporary 

tables into permanent tables in the data base and made available to all 

Project participants.
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G2IDELI&S FOR RETRIEVIN MM FROM THE SEPDB

2.3.1 Technical Data Available from the SEP1B 

Most of the geologic, hydrologic, and rock property data stored in the 

SEPDB are related to a specific drill hole and drill hole depth. As a 

result, one of the strengths of the SEPDB is its ability to provide 

site and engineering data from various sources at specific coordinates 

and depths.  

The data that are currently available from the SEPDB are detailed in 

the SEPDB section of the Technical Data Base Quarterly Report. This 

report provides a comprehensive view of the current contents of the 

SEPDB by presenting the following information: 

1. The parameters stored in the data base.  

2. For each drill hole, a list of the parameters for which data are 

available including the reference report.  

3. For each parameter, a list of the drill holes for which data are 

available including the reference report.  

4. A list of the data available that are not associated with a drill 

hole core sample.  

5. A list of all drill holes for which descriptive data (e.g.  

coordinates, elevations, depth, recovery, etc.) are available.  

6. Details of the structure of each SEPDB table including parameter 

information, location information, test conditions, and tracking 

information.  

This report should be used when requesting data from the SEPDB. A copy 

of the report can be obtained by contacting the Technical Data Manager 

at the Project Office. Table 2.1 at the end of this Section can also 

be used as a guide to the data currently available from the SEPDB. It 

provides a more detailed list of the parameters stored in the data base 

than the Quarterly Report.  

The data that are available from the SEPDB can be reported in a wide 

range of table structures as specified by the user. This is made 

possible by the flexibility of the INGRES software. In addition, the 

relational character of the data base enables many different types of 

data to be reported at specific depths for drill hole core samples and 

at specific surface coordinates for non-core samples. The SEPDB data 

report shown in Appendix C is an excellent example of the ability of 

the SEPDB to provide various types of data in a format that can easily 

be used in performance assessment and design.  

2.3.2 General Administrative Procedure for Retrieving Data 

Data are requested from the SEPDB by simply filling out a Work Request 

form and sending it to the SEPDB Administrator. work Request forms can
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be found in Appendix D of this handbook and in the SEPDB Section of the 

Technical Data Base Quarterly Report or can be obtained by contacting 

the SEPDB Administrator. Requests for data may also be made by making 

a telephone call to the SEPDB staff. In either case, the following 

information must be provided: 

1. The requester's name, organization, address, and telephone number.  

2. A description of the data that are being requested including a 

list of the specific parameters.  

3. The desired format of the data report (a separate page showing the 

desired format including column headings is preferred).  

An example of a completed Work Request in included in Appendix B.  

No special approvals are required by Project participants to retrieve 

data from the SEPDB. However, non-participants must make their 

requests to the Yucca Mountain Project Manager; the YMP Technical Data 

Manager will notify the SEPDB Administrator of the approved request.  

Note that data requesters do not have to fill out a TDIF to retrf'eve 

data from the SEPDB. The TDIF is completed by the SEPDB staff after 

the data request is met.  

The SEPDB staff will review all work requests and determine the 

availability of the requested data. If the data are available, reports 

will be produced and sent to the requester. The data reports will be 

hard copy listings of the requested data to satisfy Quality Assurance 

requirements. The data can also be provided on tape or floppy disk if 

specified (see Section 2.3.3).  

Data from the SEPDB can be cited by referencing the SEPDB Product 

Number and year shown on the data reports and the Central Records 

Facility accession number as follows: 

SEPDB, 19XX, Yucca Mountain Project Site and Engineering Properties 

Data Base Product ! . SEPXXXX, Sandia National Laboratories, 

Albuquerque, NM (Y CRF Accession Number XXXXXXXXXXX) 

The CRF accession number can be obtained by contacting either the SEPDB 

Administrator or the CRF staff.  

2.3.3 Data Transfer on Floppy Disks or Tapes 

The SEPDB data can easily be transferred to other systems on magnetic 

media. A VMS backup tape is the preferred method since the SEPDB 

resides on a VMS based system. However, data have been transferred as 

ASCII files on a TAR tape for use on a UNIX based system and on 3.5 

inch and 5.25 inch floppy disks. Most requests for this type of 

transfer can be accommodated. The requirements must be clearly stated 

on the work request form including the type of system that the data 

will be used on, the type of media desired, allowable field lengths and 

format considerations, and the desired table structure. It is a good 

idea to contact the SEPDB staff and discuss this type of data transfer
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before filling out the work request form.  

2.4 GUIDELINES FPR MIFYINE PREVIOIUSLY SUBMITTED DAMT 

2.4.1 Guidance on Mhat Constitutes a Modification 

A modification is any change to data that were previously submitted for 

entry into the SEPDB under an approved TDIF. Modifications will only 

be made by the SEPDB staff in response to another approved TDIF 

authorizing the changes. Modifications must be made whenever 

previously submitted data are superseded by better data, supplemented 

with additional data, or found to be in error. This applies to all 

data that were submitted for entry including the parameter information, 

location information, test conditions, and tracking information.  

2.4.2 Guidance on Ccmpleting the TDIF 

A TDIF must be filled out to authorize modifications to previously 

submitted data. The TDIF is filled out exactly as for an original 

submittal to the SEPDB except that Part IV, Item 5 of the TDIF must 

also be completed. This item is completed by describing the exact 

changes that are to be made, the reason for the changes, and 

referencing the previous submittal.  

2.4.3 Verifying the Modification 

After receiving a completed TDIF authorizing modifications to 

previously submitted data, the SEPDB staff will make the modifications 

and produce data reports showing the new data. These reports will then 

be sent to the submitter for verification and approval. The submitter 

must then review the reports and send a letter to the SEPDB 

Administrator giving final approval of the changes.  

2.4.4 Notification of Users of the Data 

The SEPDB staff has developed an application program called the 

Internal Tracking System (ITS). One of its functions is to 

automatically identify recipients of SEPDB data that have subsequently 

been modified. Whenever the SEPDB staff modifies previously submitted 

data, the ITS will be used to identify everyone that received the data 

before they were changed. Each of these users will then be notified 

and the new data will be sent to them if requested.
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Table 2.1 SEPDB Parameter and Topic List as of June 1991

Geolog Stratipaphy and Uftloih l 

Stratigraphlc unit 
Lithologic description 
Depth to bottom of Interval 
Interval thickness 
Age (is.e Quaternary, Miocene, etc.) 

Thermal/Mochankcal Strutigraphy 

Thermal/mechanical unit 
Interval top 
Interval bottom 

Goohydroklo 

Pore saturation 
Natural state pore water content 
Volumetric moisture content 
Saturated matrix hydraulic conductivity 
Matrix hydraulic conductivity 
Relative hydraulic conductivity 
Matrix saturation 
Moisture tension 
Vertical flux through matrix 
Saturation @ natural state 
Water content 
Suction head 
Moisture retention 
Depth to water from land surface 
Altitude of water surface above sea level 
Depth correction 
Transmissivity and pumping tests 
Well hydraulic conductivity 
Storage Coeficient 

Rock Matrix Milnralov 

Weight percent of mineral phases 
Normative minerals 

,odal percent phenocrysts and lithics 
eight percent seolites 
sight percent manganese oxide minerals 

- rographic description 

i racflre M Ineralo, 

Weight percent of mineral phases 
Weight percent &eolites 
Weight percent manganese-oxide minerals 

Whole Rock Chemistry 

Weight percent chemical constituents 
Weight percent loss on ignition 
Adjusted oxides - H 2 0 free 
Barth's cations 
Niggli values 

F'ra)tre ChomIstry 

Stable isotopic analysis 
U series isotopic analysis

Geothermal

Average surface temperature 
Bottom hole temperature 
Average geothermal temperature gradient 

Chemical Analysis of Water Samples 

Temperature 
Carbon 13/Carbon 12 ratio (6 1 3C) 

Carbon 14 
Oxygen IS/Oxygen 16 ratio (6 10) 
Deuterium/Hydrogen ratio (61D or 62H) 
pH 
Specific conductance 
Dissolved solids 
Suspended solids 
Total alkalinity as CaCOS 
Total hardness as CaCO 3 
Total hardness (noncarbonate) as C&CO 3 
Sodium adsorption ratio 
Percent sodium 
Constituent concentrations 
Gross alpha 
Gross beta 
Radium as 226Ra 
Strontium 90 
Uranium 
Tritium 

Rock Physical Properties 

Natural state bulk density 
Saturated bulk density 
Dry bulk density 
Grain density 
Saturated weight 
Dry weight 
Matrix porosity 
EfTfective matrix porosity 
Sonic velocity 

Rock Mechanical Properties 

Compressive strength 
Axial strain at failure 
Strain rate 
Young's Modulus 
Poisson's Ratio 
Bulk Modulus 
Confining pressure 

Rock Thermal Properties 

Thermal conductivity 

Faults 

Depth 
Stratigraphic unit 
Strike and Dip
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Table 2.1 SEPDB Parameter and Topic List as of June 1991 (continued)

Foil Flood Data

Depth 
Stratigraphic unit 
Strike and Dip 

Spring Data 

Discharge 
Dissolved solids 
Spciflc conductance 
Altitude 
Temperature 

Drill Hol Data 

Feet cored 
Feet recovered 
Percent recover 
Nevada state plane coordinates, central sone 
Ground elevation 
Top casing elevation 
Completion date 
Survey date 
Total depth 
Total vertical depth 

Underground Nuclar Events 

Event name 
Event coordinates 
Ground elevation 
Depth of burial 
Date 
Station name 
Station coordinates 
Elevation 
Range 
Travel time 

Paleomagnetic Orientation 

Intensity of remanence 
Inclination of sample remanence 
Declination of sample remanence 
Declination of reference mark 
Alternating Field demagnetization level 
Half angle of cone of 96% confidence 
Fisher precision parameter

Maximum discharge rate 
Drainage area 
Altitude range 
Flood characteristics * cross-seoctions 

MeteoroIlo 

Precipitation 

Soil Data 

Pit Bige 
Total borrow material 
Type I or 11 aggregate portion 
Moisture percent 
Density 
Moisture-density relationship (proctor) 
California Bearing Ratio 
Absorption 
LA Abrasion 
Angle of repoee 
Sieve analysis
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3.0 GEORAHIC NOLL INFCO1NICK STUDY AND EVALLWrION SYSTEM (GMIISES) 

3.1 aVE[RIV' 

3.1.1 Description of the GENISES 

GENISES is the geographic information system component of the Project 

TDB and is being developed and operated by EG&G Energy Measurements, 

Inc., Las Vegas, NV (EG&G/EM). GENISES is part of the YMP Technical 

Data Management System and is intended to provide a repository for 

technical data that are best characterized by spatial or geographic 

(map-oriented) features.  

A geographic information system (GIS) is a computer program that links 

a relational data base containing attributes and spatial features to 

computer software programs designed to graphically display and query 

these features and attributes. GENISES provides the participants with 

a capability for geographic query and analysis. Spatial indexing, the 

central element of a GIS, furnishes the coordinate system, the "x-y-z" 

register for length, width and elevation. GENISES also provides the 

basis for queries, manipulation, merging, separation, and all other 

applications required in the analyses of spatial data.  

There are two primary characteristics of map data: 1) the spatial 

information describing the location and shape of geographic features as 

well as their spatial relationships to other features; and 2) 

descriptive information about the features. GENISES stores the 

information as geographic points, lines, and polygons which can be 

graphically presented as maps. The tabular descriptive information is 

stored in a relational data base management system. GENISES links the 

graphic (spatial) and tabular (descriptive) data and maintains the 

relationships between the map features.  

While GENISES facilitates generation of maps at different scales, 

projections and formats, it is not merely a computer system for making 

maps. Most importantly, GENISES is an analysis tool which allows 

spatial relationships between map features to be identified. For 

example, the length of a survey line or the total area of a particular 

soil type can be automatically calculated from stored attributes.  

GENISES provides the functionality to associate the spatial 

relationships between multiple types of information, and to create new 

relationships that can aid in determining site suitabilities, evaluate 

environmental impacts, assist in site selection, etc.  

GENISES is a collection of computer hardware and software designed to 

efficiently capture, store, update, manipulate, analyze, and display 

all forms of geographically referenced data. The hardware for GENISES 

consists of a MicroVAX 3500 and a MicroVAX 3300. Plotting output 

services are provided by two Precision Image (Model C448) 400 dot per 

inch E-size color electrostatic plotters and high resolution film 

recorders. The user interface is by means of six GENISES workstations
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consisting of Tektronix 4208 color graphics terminals, five Calcomp 

digitizing tablets, and high speed nine track magnetic tape. FY91 
system upgrades incl 'e replacing the VAX/VMS system with a UNIX-based 
file server and addi: four SUN SPARC II workstations.  

Efforts are underway to integrate the EG&G/EM YMP Support Office system 

with the EG&G/EM Remote Sensing Laboratory (RSL) GIS system located at 

Nellis Air Force Base. A 56K baud Ethernet link between the Valley 

Bank location and the Nellis facility will be installed during FY91.  

ARC/INFO, a product of Environmental Systems Research Institute (ESRI) 

of Redlands California, is the software used for GENISES. ARC/INFO 

uses the relational data base management system INFO developed by HENCO 

to handle the descriptive (tabular) data. The ARC component was 

developed by ESRI for spatial data processing and manipulation.  

3.1.2 The GENISES Handbook 

The purpose of the GENISES Handbook is to provide general guidance to 

YMP participants on how to use GENISES. This section addresses the 

principal GENISES contacts, administrative and technical guidelines for 

submitting data to the data base, retrieving data from the data base, 

and modifying data previously submitted to GENISES.  

3.1.3 GEIISES Contacts 

GENISES is maintained and operated by EG&G/EM YMP Support Office 

located in the Valley Bank Building, 101 Convention Center Drive, Suite 

1010, Las Vegas, Nevada. The primary contacts are: 

Jim Beckett, GENISES Technical Data Base Administrator, (702) 
794-7448/FTS 544-7448 
Susan Rohde, GENISES Product Coordinator, (702) 295-8625/FTS 575
8625 

GENISES is operated by a staff of spatial information experts. Feel 

free to contact the staff at any time by phone or by writing: 

EG&G Energy Measurements, Inc.  
Remote Sensing Laboratory 
YMP Support Office 
P.O. Box 1912, MS V-02 
Las Vegas, NV 89125 
(702) 794-7448 FAX (702) 794-7469 

3.2 GUIDELINES FM SUBMITTING DMTA TO THE GENISES 

Requirements and responsibilities for submitting technical data to the 

TDB are provided in YMP Administrative Procedure AP-5.2Q "Technical 
Information Flow To and From the Yucca Mountain Project Technical 
Data Base." This section provides some additional information and 

general guidelines for submitting technical data to GENISES.
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3.2.1 Types of Data to Submit 

AP-5.2Q establishes a requirement for identifying candidate data for 

the TDB. Appendix F of this handbook provides specific criteria, 

broken out by parameter categories, for identifying technical data that 

should be submitted to GENISES. A general description of the criteria 

for technical data for inclusion to GENISES includes those datasets 

that are characterized by geographic (map) features and locations. If 

you have data that are not covered by Appendix F but feel should be 

stored in GENISES, please discuss the data with the GENISES Technical 

Data Base Administrator. The GENISES Technical Data Base Administrator 

should be contacted prior to submission to assure compatible formats 

with GENISES and to determine the scope of datasets.  

As discussed in Section 1.2, the Project Parameter Dictionary is now 

being developed to define all parameters that are required for site 

characterization, design, and performance assessment. For each 

parameter, the Parameter Dictionary will specify which of the three 

components of the TDB the data should be submitted. It will supersede 

Appendix F when complete.  

3.2.2 General Administrative Process for Submitting Data 

The following steps describe the flow for submitting data to GENISES: 

1. Use the criteria established in the TDB Handbook, Appendix F to 

determine whether or not the data should be submitted for entry 

into GENISES.  

2. Contact the GENISES Administrator to discuss transmittal media as 

well as the data format and attributes to be submitted. The 

GENISES Administrator will coordinate with participants to ensure 

that data formats and the scope of the datasets are appropriate 

for their intended use.  

3. Prepare a Data Transmittal Record Package, including the Technical 

Project Officer's authorizing signature indicating all 

requirements have been met and the dataset is ready to be 

submitted to GENISES.  

4. Prepare a Technical Data Information Form (TDIF).  

5. Enter required TDIF information into the ATDT.  

6. Submit a copy of the TDIF and a sample hardcopy of the data to the 

GENISES Administrator.  

The key step in the process is completing the TDIF (step 4). The 

signed TDIF documents that all records supporting the data are in place 

and that applicable quality assurance requirements have been met. It 

also authorizes submittal of the data to the TDB and allows the ATDT 

to track in which component of the TDB the data reside. General
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instructions for completing the TDIF are included with each form and in 

AP-5.2Q. Blank TDIFs can be found in Appendix E of this handbook or 

can be obtained by contacting the GENISES Administrator. An example of 

a GENISES data submittal including the completed TDIF are presented in 

Appendix A.  

3.2.3 Technical Considerations for Submitting Data to GENISES 

The following subsections provide additional guidance for compiling 

datasets for submittal to GENISES. There are several supported methods 

for entering data into the GENISES: manual digitization, scanning, 

keyboard entry, use of coordinate geometry to enter legal descriptions 

and traverse data, and conversion and importation of digital data.  

Participants may provide data for submrittal to GENISES as either a 

hardcopy product that will need to be automated or in a digital format.  

Additional information, besides the actual data values, may be requested 

from the participant. A description of the source of the data will be 

required. If ie data come from a technical report, the following 

information, r 6t be provi6 1: title, subtitle, author(s), publisher, 

date, document identifiers, document type, key words and abstract.  

These items are considered minimum requirements for traceability. A 

description of the original mapping scale, geographic location, datum 

reference, and coordinate projection will be required. Positional 

errors can be generated by one or all of these map descriptors if not 

properly reported and entered into GENISES. GENISES supports numerous 

coordinate projections as identified in Table 3.1. A description of the 

data collection methodology, (i.e., surveyed, field mapping, photo

interpreted), and the automation methodology, (i.e., manual digitized, 

scan digitized, digitally recorded, or keyboard entry) are also 

desirable.  

3.2.3.1 Automation of Data Through Digitization 

Although digitally recorded data is preferred, participants may submit 

hardcopy map products to GENISES for automation by digitization. A 

fundamental consideration when d. gitizing maps is that the accuracy of 

the digital data is directly affected by the quality of the original map 

manuscript. Map manuscripts should be in good condition, clean and 

readable, not torn or folded. Map materials such as paper are affected 

by climatic conditions. To minimize distortions, map manuscripts 

ideally should be provided on a stable material, such as mylar, that 

will minimize stretching and shrinking.  

EG&G/EM currently captures points, lines and polygons on a map by 

tracing features using a digitizer tablet. Digitizing can also be 

accomplished using a device which scans a manuscript map in raster 

format and is subsequently converted to vectors.  

3.2.3.2 Data Capture Through Keyboard Entry 

In some cases, data must be captured by keyboard entry. This method is 

slow and tends to generate the largest data error rates. However, 

participants may submit hardcopy listings of tabular data to GENISES for
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keyboard entry. An example of data that could be entered through the 

keyboard is surveyed coordinates for x, y, and z with survey activity 

identification.  

3.2.3.3 Data Entry Through Digital Iuport 

If the participant has automated the data using a system other than 

ARC/INFO, it is possible to convert data to and from a variety of 

industry standard and government-supported formats (Table 3.2).  

When transferring the data to GENISES for submittal, there are several 

media that can be used. Currently, 9-track computer compatible tape at 

1600 or 6250 BPI is the most commonly used and preferred media.  

Facilities exist to accept data on 5-1/4 or 3-1/2" floppy, or 8mm 

cartridge.  

3.2.4 Verifying Data Entered Into GENISES 

The GENISES Technical Data Base Administrator will provide notification 

to the submitting participant when the data have been entered into 

GENISES. EG&G/EM procedures establish an internal review process and 

requires the submitting participant's review and approval. After 

internal review, a transmittal of a hardcopy listing or plot of the 

data will be provided to the participant for review. The participant 

will notify the GENISES Technical Data Base Administrator that the entry 

of the data is technically correct. If the data entry is not 

acceptable, the participant will specify the reason(s) and identify the 

corrections that are required. The GENISES Technical Data Base 

Administrator will initiate an edit process and will resubmit the edited 

results to the participant for review.  

3.3 GUIDELINES FC( RETRIEVING DM FROK GENISES 

3.3.1 Technical Data Available from GENISES 

GENISES contains technical data that are being collected on the Project 

which are best characterized by spatial or geographic (map-oriented) 

features. GENISES also contains descriptive data that are indexed by a 

geographic parameter. Points, lines, and polygons can be presented one 

at a time for a specific value, or mixed and matched to model a 

geographic area. The data that are currently available from GENISES are 

provided in the TDB Quarterly Report. This report should be used to 

determine the availability of data in GENISES.  

3.3.2 General Administrative Process for Retrieving Data 

The data available in GENISES can be provided to participants in either 

hardcopy or digital form. Non-participants should make any requests to 

the YMP Project Manager who will notify the GENISES staff of the 

approved request. Products include: individual thematic data layers, 

copies of existing map products, modifications to existing map products, 

new map products, tabular data listings, and reports. Data are 

requested from GENISES by filling out a GENISES Work Request form and 

sending it to the GENISES Technical Data Base Administrator. GENISES
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Work Request Forms may be found in Appendix D of this handbook and in 

the TDB Quarterly Report or can be obtained by contacting the GENISES 

Administrator. Requests for data may also be made by telephone to any 

of the GENISES staff. An example GENISES work Request form is provided 

in Appendix B. The following instructions provide guidelines for 

completing the GENISES Work Request.  

1. Enter the Requester's name, date of the request, organization name 

and group or office code, telephone number and complete address 

specifying where the product should be sent.  

2. Purpose of Requested Data: Enter a short description of how this 

product will be used (e.g. report figure, presentation, planning, 

scientific study).  

3. Will the product be used in Quality-Affecting work?: 
Enter Yes or No.  

4. Date Due: Enter the required delivery date.  

5. Comments: If the request is for copies of existing maps or reports, 

the requester should provide the EG&G/EM map reference number 

located in the lower right corner of all map products, or the 

product number for tabular and report data. If the request is for a 

new product, the requester should provide a description of the 

product, including the types of data being requested. Indicate any 

constraints, limitations, assumption or general comments regarding 

the product, including: 

a) geographic parameters by name, position, or area, i.e., the 

bottom left and upper right coordinates of an activity area.  

b) data item(s) or name(s) as described in the Project Data Catalog.  

c) period of data, i.e., 14//88 to present.  

d) any details that need to be emphasized, i.e., all secondary roads 

as red lines.  

If the request is for a modification to an existing product, the 

requester should provide a description of any modifications, deletions 

or additions to the previous product in the comments field, also include 
the product number for a map.  

6. Product Format: Enter Hardcopy or Digital. If Hardcopy, identify 

the number of copies of the product, and if the product is a map, 

the size or scale desired. If the product is a digital output, 

identify the Operating System (VMS, UNIX, MS-DOS, etc.), file format 

(e.g. DLG, DXF, ASCII, ARC/INFO Export file, etc.) and the output 

media (e.g. CCT, floppy, etc.).  

No special approvals are required by participants to retrieve data from 

GENISES. However, release of data to non-participants requires prior 

approval from the YMP Project Manager. A TDIF is not required to
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request data from GENISES.  

Map products from GENISES can be cited by referencing the GENISES 

product number shown on the map products as follows: 

GENISES TDB, 19XX, Yucca Mountain Site Characterization Project 

Geographic Information System Technical Data Base Product No. YMP-XX

XXX.X, EG&G Energy Measurements, Inc, Remote Sensing Laboratory, Las 

Vegas, NV 

3.4 GUIDELINES F(O MDIFYING PREVIOUSLY SUBMITTED DITA 

3.4.1 Guidance on %hat Constitutes a modification 

Once a submission to GENISES has been completed and accepted by the 

participant, any modifications will need to be initiated under another 

approved TDIF. A participant may discover errors or necessary changes 

or additions to data contained in a previous data submittal. A new data 

submittal package will be prepared by the participant. The TDIF should 

clearly identify that the submittal is modifying a previous submittal.  

3.4.2 Guidance on Ccmpleting the TDIF 

A TDIF must be filled out to authorize modifications to previously 

submitted data. The TDIF is filled out exactly as for an original 

submittal, except that Part IV Item 5 of the TDIF must also be 

completed. This item is completed by describing the exact changes that 

are to be made, the reason for the changes, and referencing the previous 

submittal.  

3.4.3 Verifying the Modification 

Upon receipt of a complete TDIF authorizing modifications to previously 

submitted data, the GENISES staff will make the modifications and 

produce appropriate products to show the new data (e.g. hardcopy listing 

or plot). These products will be provided to the submitter for review 

and approval. The submitter must notify the GENISES Technical Data Base 

Administrator in writing whether or not the modification of the data is 

acceptable. If the data modification is not acceptable, the submitter 

will specify the reason(s) and identify the corrections that are 

required. The GENISES Technical Data Base Administrator will initiate 

an edit process and will resubmit the edited results to the submitter 

for review, and final approval of the changes.  

3.4.4 Notification of Participants of Dataset Changes 

The recipient of a GENISES product, who requires notification of any 

subsequent errors, omissions, or modifications to that product, will be 

required to provide a letter to the GENISES Technical Data Base 

Administrator and a copy to the YMP Technical Data Manager, requesting 

that the product be made a controlled product. A request will then be 

submitted to the YMP Document Control Center to control the product.  

The GENISES Technical Data Base Administrator will notify the YMP 

Document Control Center when updates, corrections, or modifications to 

the data base would impact the controlled document.
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If a participant has a copy of a data file or product that is not 

controlled, but will be used by the participant in quality affecting 

work, the participant should notify the GENISES Technical Data Base 

Administrator to verify that modifications have not been made.
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Table 3.1 Currently Supported Coordinate Projections.  

Albers conic equal-area 
Azimuthal equidistant 
Bipolar oblique conic conformal 
Chamberlin. trimetric 
Craster parabolic 
Cylindrical equal ame 
Ecke-t IV 
Eckert VI 
Equidistant conic 
Plate Carree or Simple cylindrical 
McBryde-Thomna flat polar quartic 
Galls stereographic 
longitude/latitude (not a projection, but a spherical reference system) 
Onomonic 
Van der Grinten I 
Hamnmer-Aitoff equal-area 
Lambert Azimuthal equal-area 
Lambert conformal conic 
Standard Mercator 
Miller cylindrical 
Mollweide 
Oblique Mercator or Hotine 
Orthographic 
General vertical near-side perspective 
Polar Stereographic 
Polyconic 
Robinson 
Simple conic 
Sinusoidal (Ssnsom-Flamsteed 
State Plane Coordinate System (SPCS) 

East-West zones use LAMBERT, North-South zones use TRANSVERSE 
Stereograhic 
Transverse Mercator 
Two-point equidistant 
Universal Transverse Mercator
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Table 3.2 Currently Supported Conversions.

U.S. Geological Survey (USGS) Digital Line Graph (DLG) files 

USGS GIRAS files 

USGS Digital Elevation Model (DEM) files 

U.S. Bureau of Census DIME and TIGER files 

ETAK MapBase Files 

ERDAS image processing and grid format 

U.S. Department of Interior GRASS raster format 

U.S. Soils Conservation Service MIADS raster format 

IGES exchange files for computer-aided drafting and design files 

AutoCAD Drawing Exchange - .les (DXF) 

U.S. Department of Interior MOSS and AMS (WAMS) files 

Scitex DIGIT and other Scitex binary files for map pnnting and publishing 

Gerber plot files 

National Geodetic Survey (NGS) control point files 

ORACLE tables 

INGRES tables 

Intergraph files using the SIF exchange format (supported by the ARC/SIF product 
from ESRI-Canada).
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4-1

GOLOGIC AND EGINEERING PROPERTIES: BIBLIOGRAPHY OF CHEKICAL SPECIES 

(GTniOeHS) 

(This section to be provided at a later date)



APPENDIX A 

EXAMPLES OF DATA SUBMITTALS/TDIFS

A-i



A-2



c.wPr�R �ITEMTTTAL TDTF

YMP-023-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 
TECHNICAL DATA INFORMATION FORM Page 1 of

PART I Identification of Data and Source 
7/1091 .2.32.71.2No 

Submittal Date: 7/10/91 WBS Number: 1.2.3.2.7.1.2 Is Data Qualified? 

MM/ DDIYY 

Preparer: Robledo Loretta PDA Org.: SNL 
, __ =,_ _ _ 'I -- I.iii l

Last NrarW rFirs 

Principal Investigator: Nimick Frances 
Lamt Name Firht 

Participating Organization Generating Data: N/A 

Automated Recording System Data Source: N/A 

M N/A
rV 1 as i ilull

SNLB. PI Org.: 
INS

Parameter No.:
N/A

Parameter Category: N/A Parameter Category No.: N/A 

Report Number: SAND88-1581 

Title/Description of Data: Linear Thermal Expansion Coefficients for Tuff 

Activity Number: 8.3.1.15.1.2.1 Governing Plan: SCPB 
Aronym 

N/A 
Comments:

AO L29

A-3

(Check one or more): 

C1 DATA RESULTING FROM DATA ACQUISITION (complete Parts I and I/) 
Data Tracking Number (DTN): 

10 DEVELOPED DATA (complete Parts 1, II, and II1) 
Data Tracking Number: SN900000000158.0 0 0 

ED• DATA TRANSFER (complete Parts I/ and IV)
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SEPDB SUBMITTAL TDIF 

YMP-023-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 
TECHNICAL DATA INFORMATION FORM Page 2of

PART II Data Acquisition and Development Information 
IT T'••-'•',• e c""T t-c n

Acquisition/Development Method: 
Tilatometer

n Core Samples Using a Push Rod

Identification N/A N/A 

Number of Test: Sample Number: 

'ýlquisition/Development Location: SNL

Period of Data Acquisition/Development: 11/23/87 --- 1/25/88

MM/DD/YY

A-4

MM/DDIYY

PART III Source Data 

A. If ALL data identified by a previous TDIF(s) was transferred or used to generate developed data, identify the 
DTN(s) assigned to the TDIF(s): 

N/A 

B. If only a portion of the data identified by a previous TDIF(s) were transferred or used to generate developed 

data, identify the DTN(s) assigned to to the TDIF(s): 

N/A

I
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SEPDB SUBMITTAL TDIF

YMP-023-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 
TECHNICAL DATA INFORMATION FORM Page 3 of

PART IV Transfer of Data (Use this page only if data were transferred.)

Date of Transfer: 7/10/91 
MM/DD/YY

A. Complete one of the following: 

TDB3 Component: SEPDB

N/AOther Recipient:

Recipient Organization:

Last Name First Name Intial
N/A

B. Technical Data Base Submittal Supplementary Information: 

1. Format of document containing submitted data (e.g., magnet tape, floppy disc, etc.). Attach any remarks 
regarding special storage format or data organization that might be required. NOTE: A hard copy of the 
submitted data is required.  

Hard copy only 

2. Number of attached pages containing data: 1nQ 

3. Identification number(s) or Local Record Center (LRC) code(s) on each submitted document: 

51/LO1B-2/1/78; 51/LO1B-5/1/80; 51/LO1B-4/2/81; 51/L01B-3/27/82; 51/LO1B-10/7/81; 

51/L01B-9/7/82; 51/L01B-12/2/82; 51/LOIB-2/21/83 

4. Are submitted data published? 1 Yes r-1 No 

Published reference: SAND88-1581 "Thermal Expansion Data for Unsaturated Tuffs 

from Yucca Mountain, Nevada" 

5. If submittal includes a modification (addition, correction, etc.) to a previous submittal, indicate reference 
to previous submittal. Also indicate which data is to be removed or superceded, the data and information 
as it should be in the TDB, and the reason for the modification (include attachments if necessary).  

N/A 

6. The attached data was collected for the Yucca Mountain Site Characterization Project and it is hereby 
authorized for inclusion in the TDB, All appropriate reviews and quality assurance requirements have been 
met.

TPO Signature/Organization

7. For TDB Administrator Use: 

Acceptance Date: 

Rejection Date:

MM/D 0/YY

MM/DD/YY

MM/DD/YY
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SEPDB DATA SUBMITTAL 

TECLAL WCAIISION ECTMhfTS DATA CWILATION TIRMFI TEE? YMQ SEMIS

PART 1, LAI@L LOCATIWI AMD IDE1TIFICAYZCN 

WUet IV Pe rp. A 

meuIL DFim (ft.) 166.0

&WLE ORIGIN UZ-251fl 

TEST 100. 1

PART 2. FAAMZNTERS

TDOTAYURZ RANG? 
DURING KEATING 

LINZAR TKCRAL VCANSION 
cot7ICIENT DURING 
flATING (10-§C*1 )@ 

KITDIHATZD ZFDXMXEWAL 

up CEMTA.ZWYT i-C, 

PM FRESIUNZ (19.e)

PC

COOZNI CUMV DATA 

TEPRTR A C 300-230 350-200 300-150 150-200 10-5 0-35 

DURING COLING 7r 572-482 442-302 302-302 302-212 212-122 122-77 

unWAR TZERAL EXPANISIONq I/C PIC PIC W/C P/C I/C 

GoETTICIENT DURING ___ 

COLN 16-Ia I/A MIA P/A N/A I/A M/A 

ZSTIWLTZO E7UflENTAL 

VM IN 10OC a I/A X/A M/A W/A M/A N/A 

Paz PRESSURE (M&)II 

PART 3. ZxFERMIKT ODIITIOHS 

Z~yPaMEXT TZWI=U Dual Push Rod Oilstomsetr 

LW £M LE LOITS W9. DLA S.MqI. WIDTZ SNQ'L TUIIZS3 ?R.ZTZ.ST WgUI. K XTzST IMQ)J 
(a)(a c)(ca) MASS (a) I MASS (g) 

2.55 I/A 0.5 w/o M/0

nATING RATE CO~OLING RAT? IT?? or I AINED OR Co7IgIwo INITIAL WaMI.Z TyPE or ?w 
(Cm~) (*C/Sin) 1ATHWI.Z UNDRAANED FRZSUNZ Ws~) LATURATION TLuZ 

1MIDO I Ar Undrsin~d 0.1 Nat~ural-state NIA 

PART 4. LVRUZ=C AND S3URT~ 1w0 ow~AT Iop 

QA LZVEI Or DATA- DIL 119 

WKTRIPO ACTMVIT 150 DATA-UrT ID 51/L015-Z/l/78 

IlL DATA RZP=T NW@Ut SAJBID-1551 

T112 OCT CQ1J7rm By Barry 3c0wartz 6313 1/25/06 
News SO'. DLv. Date 

a. To obtain tLbezuaJ expensin coetticleuts in =its of 107169 , multiply by 5/0.  

COMENTS 

N/A " not applicable, N/C " not. cmpLled. PID w no date available, TID - to be determined.  

MAZ #113.  

A- 7

SLATING CURVE DATA _________ 

25-50 50-100 l00-l50 150-ZOO 200-3$0 230-300 

77-123 122-212 212-302 302-302 392-662 4$2-572 

6.5 3.5 13.6 21.6 20.5 I/C 

0.1 0.1 0.1 0.1 0.1 X/A
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GENISES SUBMITTAL TDIF

YMP-023-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 

TECHNICAL DATA INFORMATION FORM Page 1 of_ 

(Check one or more): 

M DATA RESULTING FROM DATA ACQUISITION (complete Parts I and II) 
Data Tracking Number (DTN): 

ED DEVELOPED DATA (complete Parts 1, 11, and IIl) 
Data Tracking Number: GS00000000000 1. 000 

MX• DATA TRANSFER (complete Parts I/I and IV)

PART I Identification of Data and Source 

Submittal Date: 09/06/91 WBS Number: 1.2.3.4 Is Data Qualified? No 

MM/DD/YY 

Preoarer: SMILKO Nancy PDA Org.: USGS

Last Name First Initial 

SMILKO Nancy 
Principal Investigator: 

Lint Nam,"e First Initial 

Participating Organization Generating Data: ';MTLKO Inc.  

Automated Recording System Data Source: N/A 

N/A 
Parameter: Pa 

Parameter Category: N/A Pa 

Report Number: N/A 

Title/Description of Data: Streamflow Measurement Station Uj

PI Org.:
USGS

N/A 

rameter No.: 

irameter Category No.: N/A

pdate

Activity Number: N/A Governing Plan: EMMP 

ACronym 

Comments:

A-9A



GENISES SUBMITTAL TDIF

YMP-023-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 
TECHNICAL DATA INFORMATION FORM

Page 2 of !-__

PART 11 Data Acquisition and Development Information 

AoquishtioNfDevelopment Mthod: Weather Servi.ce Data

Identifloatoon 
Number of Test: N.A. Sample Number: N.A.

AoqutshllorVDevelopment Location: 3600N. 11700W.. 173N. 1150 30W

Period of Data Ao0uIu 1it mv e wrm I . . .
r1 01 R3

MM I DO /YY
01 01 85

MMIDD/YY

PART III Souro Data 

A. I1 ALL data identified by a previous TDIF(s) was transferred or used to generat9 doveleped data, Idrntify the 
DTN(s) assigned to the TDIF(s): 

N/A ..  

B. If only a portion of the data identified by a previous TDIF(s) were transferred or used to generate developed 
data, identify the DTN(s) assigned to to the TDIF(s): 

N/A

A-10
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GENT SES SUBMITTAL TDIF
YMP-023-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 

TECHNICAL DATA INFORMATION FORM Page 3 of 3 
IATI n f t (UseItIiT o y-Tw--e"-F 

PATIV Transfer of Data (1)e this lpoge only If 00ar were trandrerrvd.)

Date of Transfer: 00 nt /1 
MMIDO/YY

A. Complete one of the following: 

TDB Component: NT_... 
.

Other Recipient:_ 

Recipient Organization:

Law Nwme FftNaNw

N. A.

B. Technical Data Base Submittal Supplementary Information: 

1, Format of document containing submItted data (e.g., magnet tape, floppy disc. eic.). APtach any remarks 
regarding special storage formal or data organization that mniht be rewuired. NOTE: A hard copy of the 
submitted data is required, 

2, Number of attached pages oontalning data: 6 

3. Identification number(s) or Local Record Center (LRC) code(s) on each submitted document: 

G1910903010000. 000 

4. Are submitted data published? 7 Yes No 

Pubished reference: National Weather Services (Online Svytiin) 

5, If submittal includes a modification (addition, correction, etc.) to a previous submittal, indicate reference 
to previous submittal. Also indicate which data is to be removed or superoeded, the data and information 
as It shoudl be in the TDB, and the reason for the modification (Include attachments If necessary).  
Modificatlon to YMP-90-058.1, YMP-90-058.1 

YMP-90-45.2, YMP-90-59.1, YP-90-046.2 

YKP-90-060.1 

6. The attached data was collected for the Yucca Mountain Site Characlerization Project and It is hereby 
authorized for inclusion In the TDB, All appropriate reviews and quality assurance requirements have been 
m e t , J / L A . J M I 0

"I;F• S gnature/Orga nizat ion

7. For TDB Administrator Use:

Acceptance Date: 

Rejection Date:
MM/DDI YY

A-li
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GENISES SUBMITTAL LETTER

September 30, 1991 

TO: Jim Beckett 
GENISES Database Administrator

FROM; Nancy Smilko

Please update the following maps with new position and monitoring identifiers, Please 
provide me with updates to these maps as soon as possible.  

Thank you.  

nss
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GENISES DATA SUBMITTAL

* * * .. - * * - ** - * - - - - - * 

I I 

I S 

* I 

I I 

I i 
* U 

I I 
I S 

I I 

I I 

NEVADA I 

I I

I 
I 

I 
I 

I

IC~~ i0 is 1 % MI s 

it lop III CI omtytx

YM~P-9O-058. 1
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GEqfISES DATA SUBMITTAL,,,.,,,
lI1'QO' 

I-

311101

EXPLANATION 

A 10251250 

S10251254

I~ II m Iii L 1 6 

I* 10M I~ MI I 
*l II *ILlOMITlll 

CONTINUOUS RECORD STREAM GAGING STATION 

PARTIAL RECORD STREAM GAGING STATION

YMP-90-045.2
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GENISES DATA SUBMITTAL 

116'30, 1 1'C 0

EXPLANATION

tI M1 IillII 

I1 EI k0MItT I IS

&.FLT MISCELLANEOUS STREAMFLOW MEASUREMENT STATIONS

YMP-90-059.1

A-16
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GENISES DATA SUBMITTAL 

116i 3 01 116 0Ql17'eo� 37�3�i 

37,",

EXPLANATION
S* I, ,i Ii 

I II KILOmET IkS

<•SP PRECIPITATION GAGING STATION

YMP-90-046.2

A-17
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GENISES DATA SUBMITTAL 
116I30'

EXPLANATION

* 2� MILI� 

I I 
* ZI %$LOMSTII�

,MV WEATHER SERVICE NUCLEAR SUPPORT OFFICE 
PRECIPITATION GAGING STATION

YMP-90-060.1

A- 18

11 � 
31'IC

31'O3Q

116 10 0 115'1 0 1



APPENDIX B 

EXAMPLES OF DATA REQUESTS
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SEPDB WORK REQUEST

WORK REQUEST 

TMP SITE & ENGINEERING PROPERTIES DATA BASE (SEPDB)

Send to: 
SEPDB Data Base Administrator Request Numbers _,ýýM Sandia National Laboratories Date Received: 
Technical Projects Division, 6316 Product QA Levels P. 0. Box 5800 Data QA Levels : 
Albuquerque, NX 87185 
Telephone: (505 or FTS) 846-0304 or 846-8178 
TO BE COMPLETED BY REQUESTOR:

Name: i&,Lee

Organization:

Signature:

�NL -4.3/)
-"4--.-

Date:; -//Z!

Telephones SY6 Vf
Work Requested - Attach additional explanations, 
sketches, and example listing, if appropriate: 

,MbA,~ A.- J r91 1 1

Requested 
Data CA Level:

At.o 0 -ol 0~~C' 4''& kn _4,o T t

TO. mET mmATA BAS mP um..m. .... m.......  
TO B COMLETED BY DATA BASE PERSONNEL

Type: Data Entry Product Request 

Accepted By3,ý l'1 A s s i g n e d T o : • -. __ _ , • 
Verified By: _••• • .  

Approved By: ._ 

Product Numbers, or Accession Numbers:

Other

Date: 
Date: 
Dat e: 
Date:

a

File - 6310 41z/l2.3l/1.4//4)• Number of attachments: t.* 

VORK:1/90 
B-3

Address:



GENISES WORK REQUEST

Ems ENERGY MEASUREMENTS 

YMP GENISES WORK REQUEST
SEND TO: 
GENISES Technical Database Admvistrator 

RSL YMP Support Office 

EG&G Energy Measurements, Inc.  

P.O. Box 1912. M/S V-02 

Las Vegas, Nevada 89125 
Telenhone: FTS 544-7448 FAX: FTS 544-7469

To be completed by GENISES'1Dttabaa--Peursornne 
Request No- T 10 10; O 

Job No: 7 /2 -t 
Dats requested:

TO BE COMPLETED BY THE REQUESTOR: 

NAME TO-0 k L idep SIGNATUR E _D o.*-- j5 
ORGANIZATION: ._T 0 • TELEPHONE, V - 7-5" /,6 

ADDRESS: IO Ca O IEJ"/OA J (Tc'*,..- -J ,t , ?/ 25 rr.f 9 ,,l1 

PURPOSE OF REQUESTED DATA: 'S R 1" Ej -%j C

Will the product be used in quality affectir morkt? Al ____ DATE DUE. /- - /

COMMENTS If tne recuest is for Copies of existing maos or reDorts. ,he reouestor should Provide the EG&GEM mao reference numoer located in me lower rigni 

corner of ait maD orocuc-S. If znis is a reouest for a new Product or modi•tcation to an existing product. please aescrioe desired oroauct or modificatton ana include any 

CA recuirements crawins., maDS, or iistn(gs, as aopropriate.)

I

F I1~ EASC 44-op0G~ i%%AT" 5"10 0 M

PRODUCT FORMAT / 4 PL 

HARDCOPY NUMBER OF COPIES. MAP SIZE OR SCALE.  

DIG ITAL: _ _ OS FILE FORMAT: MEDIA: 

To be completed by GENISES:I:Database Personnel 

RECEIVED BY, AE 

ASSIGNED TO, t- - DATE l 

VERIFIED BY.  

APPROVED BY- A NUC21.... ...  

PROCUCT OR ACCESSION NUMBERS;

PINK: Anajyst Copy GOLDENROD: Origiator Record CopyIMSO-001 WHITE Original YELLOW • MRSD Co~y

YMP- I- 03t. ICo? I
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EXAMPLES OF TDB PRODUCTS
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SEPDB PRODUCT 

UB11XIAL AND TRIAXIAL 0TU11TH DATA FOR DRILL WU USW 0-2June 7, 1991 SEDDB PRODUCT NUMER: BEF0093

DEPTH CE 
(ft) SAMPLE ID 

797.00 G2-797.0-1 
797.00 02-797.0-2 
797.00 02-797.0-A 
797.00 02-797.0-2 
818.40 02-816.4-A 
946.40 02-948.4-C 
948.40 02-946.4-A 
946.40 02-946.4-U 
948.40 02-940.4-0 
949.60 02-949.6-C 
969.00 02-969.0-A 
969.00 02-969.0-3 
969.00 62-969.0-D 

1297.60 02-1297.6-A 
1297.60 02-1297.6-5 
1526.30 
1559.00 
1561.30 G2-1561.3-A 
1561.30 02-1561.3-C 
1561.30 02-1561.3-0 
1561.30 02-1561.3-3 
1579.10 02-1579.1-A 
1579.10 02-1579.1-C 

1579.10 02-1579.1-D 
1379.10 02-1579.1-3 
1560.40 
1532.60 
1367.60 02-1567.8-U 
1567.40 02-1587.8-D 
1600.00 
1606.70 
1606.70 
1613.90 
1624.10 
1626.50 
1646.60 G2-1646.8-3 
1646.60 62-1646.8-C 

1659.20 02-1659.2-B 
1659.20 02-1659.2-A 
1725.05 02-1725.05-A 
;723.05 02-1725.05-C 
1748.00 02-1746.0-A 
t746.00 02-1748.0-D 

1746.00 02-1746.0-C 
1746.00 02-1740.0-1 
4746.00 02-1740.0-F

(C) 
COMPIESSIVE AXIAL

STRENGTH POISSONS

(1) 
YOUNG'S AXIAL PBD 
MODU4LUS STRENGTH SAMPLE POROSITY

(m1111) RATIO (GPe) (milli) ID (I) 
- - - - --------..---- ---. ------. --. -----.. -----...

STRENGTH 

143.0 
125.0 
162.0 
130.0 
160.0 
157.0 
167.0 
115.0 
117.0 
220.0 
130.0 
210.0 
157.0 

3.0 
7.0 

85.0 
73.0 
86.0 
61.0 
170.0 
97.0 
175.0 
06.0 

165.0 
155.0 

32.0 
27.0 
53.0 
68.0 
22.0 
29.0 
28.0 
27.0 
23.0 
35.0 
26.0

2.7 
2.2 
3.8 
3.6 
3.3 
3.3 
4.6 
3.0 
3.2 
6.2 
2.6 
4.6 
3.1 
1.4 

2.4 

4.7 
4.1 
4.1 
3.7 
5.6 
6.3 
6.1 
5.6 

6.1 
5.5 

3.6 

5.0 
4.6 
5.3 
3.9 
4.0 
2.5 
3.2 

3.4 
3.5 
4.3

0.28 
0.31 
0.25 
0.26 
0.24 
0.26 
0.30 
0.26 
0.26 
0.19 

0.21 
0.34 

0.11 
0.17 

0.17 
0.16 
0.17 
0.19 

0.20 
0.16 

0.24 
0.10 
0.10 

0.22 
0.23 
0.11

57.1 
59.9 
43.5 
39.6 
37.8 
49.0 
42.0 
41.9 
42.1 
38.6 
68.3 
46.3 
54.7 

22.1 
22.0 
22.7 
23.6 
33.9 
16.6 
31.8 
20.5 

35.9 
35.5 

6.3 
6.5 

14.2 
11.2 
11.0 
11.2 
11.1

2.7 
2.2 
3.6 
3.6 
5.3 
3-3 
4.6 
3.0 
3.2 
6.2 
2.6 
4.6 
3.1 

4.7 
4.1 
4.1 
3.7 
5.6 
6.3 
6.1 
5.6 

6.1 
5.5 

3.9 
4.0 
2.5 
3.2 
3.4 
3.5 
4.3

1 2.00 
2 4.00 
A 4.00 
a 3.00 
A 3.00 

A 8.00 
a 10.00 
D 0.00 
C 7.00 
A 7.00 
B 6.00 
0 6.00 
A 22.00 
3 24.00 

11.46 
16.21 

A 10.00 
C 10.00 
D 10.00 
3 12.00 
A 9.00 
C 14.00 
D 9.00 
1 12.00 

24 19.10 
25 11.60 

a 9.00 

D 7.00 
26 16.70 
276 15.20 
27A 14.20 
28 11.10 
29 11.10 
30 16.00 

A 4.00

DRY 
BULK 

DENSITY 
(gl/u*'3) 

2.350 
2.330 
2.340 
2.360 
2.360 

2.310 
2.280 
2.290 
2.300 
2.330 
2.310 
2.300 
1.940 
1.900 
2.240 
2.120 
2.240 
2.260 
2.260 
2.210 
2.300 
2.150 
2.260 
2.230 
2.106 
2.294 
2.300 
2.330 
2.107 
2.156 
2.191 
2.301 
2.236 
2.206 

2.270

SATURATED 
BULK 

DENSITY 
(I/c 5 1'3) 

2.370 
2.370 
2.380 
2.390 
2.390 

2.390 
2.380 
2.370 
2.370 
2.400 
2,390 
2.380 
2.160 
2.140 

2.340 
2.360 
2.360 
2.330 
2.390 
2.290 
2.370 
2.350 
2.264 
2.390 
2.390 
2.400 
2.270 
2.304 
2.324 
2.402 
2.319 
2.355

2.310

NATURAL 
BULK 

DENSITY 
(&/io**3) 

2.350 
2.260

DOMES: CE SAMPLE ID are the seaele ideatificatione eesocieted with the compressive strength. polsone retio end young'e modulus fields.  
13D SA141PE ID are the eample Identificetione eaeocleted with the porosity, bulk density end grain density fields.  
(C) AXIAL STRENGTH in the auil mtrengtb for oompreseive strength. (E) AXIAL BTRENGT3 Is the exiel strength for poinsone ratio and young's modulus.  
- Indicates no daet wee eubmitted. TUG in Goeologic strtireplhy field setnde for Topopah Spring Member. PSo 1 of I

GAIN 
DENSITY GEOLOGIC 

(8/cm**3) STRATIGRAP PY 

2.400 TSI 
2.430 TS9 
2.440 TSH 
2.430 TSH 
2.430 TSM 

- TSH 

2.510 T31 
2.530 is" 
2.490 Tam 
2.470 TSU 
2.510 TSH 
2.510 TSH 
2.500 TIS 
2.490 TSH 
2.300 TSH 
2.530 TSM 
2.530 TIS 
2.490 TSH 
2.510 TSM 
2.510 TSH 
2.250 TSG 
2.530 TSH 
2.500 TIS 
2.510 TSM 
2.530 TSH 
2.602 TSU 
2.594 TSH 
2.530 TSU 
2.510 TS" 
2,528 TSU 
2.542 TSU 
2.553 TSU 
2.567 TSM 

2.515 TSM 
2.627 TSU 

- TSU 
TSM 

- TSG 
2.360 TSU 

- Bedded Tuff below TSH 
- Bedded Tuff below TIS 
- Bedded Tuff below TIS 
- Bedded Tuff below TSH 
- Bedded Tuff below TIS 
- Bedded Tuff below TS4 
- Bedded Tuff below TUG

THEiIWAL
MECHANICAL 

UNIT 

TSwl 
TSwl 
TSwl 
TSwl 
TSwl 

TSwl 
TSw1 
TSwl 
TSwl 

TSwl 
TSwI 

TSwI 
TSwl 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSW2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw2 
TSw3 
TSw3 
TSw3 
TSw3 

C~nlz 
Canla 

CHnls 
C~nIs 

Ceints



SEPDB PRODUCT
June 6. 1991 SE1D PRODUCT WI09J1: 8EP0093

SUP'POTIN COMPRESSIVE STREMGTH IDATA FPOR DRILL B=-5 USW G]-2

DATA AUTBORIZATION lUMBER.: DA000 
BUBMITTAL CITATION NUMB91: BAND85-0703 

SUDBMITTAL TITLE: Unlulzal and Triaxiel Comseosion Teat. Series on Lhe Topopab Spring 
Yucco Mountain. Nevada 

DkATA Q& LIVML; NQ

DEPTH 
(ft) 

797.00 
191.00 

791.00 
797.00 
616.40 
948.40 
948.40 
948.40 
946.40 
949.60 
969.00 
969.00 
969.00 

1291.60 
1291.60 
1561.30 
1561.30 
1561.30 

A 1561.30 
15719.10 
1579.10 
1519.10 
1579.10 
1517.60 
1587.80 
1646.80 
1646.60 
1659.20 
1659.20 
1725.05 
1725.05 
1746.00 
1746.00 
1748.00 
1748.00 
1145.00

awMn ID 

02-797.0-1 
02-191.0-2 
02-197.0-A 
02-797.0-3 
02-814.4-A 
02-948.4-A 
G2-948.4-3 
G2-945.4-C 
G2-948.4-0 
02-949.6-C 
G2-969.0-A 
G2-969.0-2 
G2-969.0-D 
02-1297.6-A 
02-1297.6-8 
02-1561.3-A 
02-1561.3-C 
02-1561.3-D 
02-1561.3-K 
02-1579.1-A 
62-1579.1-C 
02-1579.1-D 
G2-1579.1-9 
02-1587.8-3 
G2-1557.0-D 
G2-1646.6-3 
02-1646.8-C 
G2-1659.2-A 
02-1659.2-3 

G2-1725.05-A 
02-1725.05-C 

02-1745.0-A 
02-1741.0-C 
G2-1748.0-D 

02-1148.0-1

COPRESSIVl 

(I,•o) 

143.0 
125.0 
162.0 
130.0 
160.0 
167.0 
115.0 
157.0 
117.0 
220.0 
130.0 
210.0 
157.0 

3.0 
7.0 

15.0 
73.0 
86.0 
61.0 
170.0 
97.0 
175.0 
96.0 
165.0 
155.0 
32.0 
27.0 
68.0 
53.0 
22.0 
29.0 
21.0 
23.0 
27.0 
35.0 
28.0

NOTE; The 1ol1o.ing are global values 
TEST TYPE; conatant 

TEST TEMPERATURE: ,a-int 
POS PRES SUIR: ambiemt 

DRAINAGE CONDITION: drained 
SATURATION STATE: satur•ted

AXIAL 
8UTRNGTo 

2.7 
2.2 
3.1 
3.6 
5.3 
4.6 
3.0 
3.3 
3.2 
6.2 
2.6 
4.8 
3.1 
1.4 
2.4 
6.7 
4.1 
4.1 
3.7 
5.6 
6.3 
6.1 
5.e 
6.1 
5.5 
3.8 
5.0 
5.3 
4.6 
3.9 
4.0 
2.5 
3.4 
3.2 
3.3 
4.3

CONFINING 
PRMSUR 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 
10 
10 
0 
0 
0 
0 
0 

0 
0

STRAIN RATE 
DURING TEST 

2o-05 /sea 
1.-0 /.so 

10-05 /sea 
lo-05 /sea 
to-as /@*a 
1h-05 /see 
1o-07 /sea 
10-03 /sea 
10-47 /see 
14-05 /see 
la-0 /eeo 
le-05 /sea 
1e-OS /Deo 
10-0 /eso 
1e-05 /eee 
1*-05 /seo 
1o-05 /see 
1o-05 /see 

10-05 /Boo 1.-0 /eoo 
1.-0 /goo 
10-05 /moo 
1l-0S /a0e 
1.-OS /Iee 

1*-05 /see 
1e-0 /0ea 
10-0 /goo 
10-03 /coo 

10-05 /sea lh-05 /see 
la-0 /goo 
10-0 /see 

1.-07 /sea 
1a-05 /goo 
la-07 /see

SM4Pu 
LENGTH 

101.7 
101.7 -m 

50.9 -w 
50.6 = 
50.6 n 
50.5 = 
50.8 ag 
50.7 as 
50.5 
50.5 

101.7 m 
50.8 aw 
50.9 n 
50.8 M 
30.8 -m 
50.5 -w 
50.6 = 
50.5 M 
50.6 sw 
50.9 M 

50.5 w 

50.8 min 

50.9 as 
50.5 M 
$0.8 as 

50.9 i 50.0 =e 
50.9 M 

$0.0 ass 
50.0 Mm 

50.9 i 50.8 as 
50.9 a 
50.5 -

5MPLE 
DIAMETU 

50.5 M 
50.9 M 
25.3 I 
25.3 i 
25.2 i 
25.3 ag 
25.2 a 
25.3 se 
25.3 
25.3 = 
25.3 am
25.3 m 
50.9 m
25.2 
25.3 m 
25.3 3 
25.3 
25.3 goo 
25.3 se 
25.3 as 
25.3 m
25.2 
25.3 
25.3 = 
25.3 m 
25.3 -m 
25.3 wa 
25.3 m
25.3 m 
25.3 
25.3 
25.3 as 
25.3 -n 
25.3 = 23.3 
25.3 = 
25.3 ,es

Membr from USW 03-2,

PAGE 30 

S17 

9,11 
9,17 
9,17 
9.17 
9,17 
9,17 
9.11 
9,11 

*'17 

9.17 
9.11 
9,17 
9.17 
9,17 
9,17 
9.17 
9.17 

9.17 

9,17 
9.17 
9.17 
9,11 
9.17 
9.17 
9,17 

9,17 

9,17 
9,11

LOCAL atCD 

cunNUMBER 
51/L02-3/30/84 

511102-3/30/04 S1/L02-3/30/84 
51/L02-3/30/24 
51/L02-3/30/84 
51/L02-3/30/84 
51/LO2-3/30/84 
51/L02-3/30/84 
31/L02-3/30/84 
31/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
S1/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
31/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/14 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/04 
31/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
31/L02-3/30/84 
S1/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
511L02-3130/84 
51/L02-3/30/84 
51/L02-3/30/04 
51/L02-3130/84 

51/L02-3/30/04 
51/102-3/30/84 
51/L02-3/30/84

for the entire report: 
strain rate

Pgeo 1 of 1



SEPDB PRODUCT
June 6. 1991 EPDDB PRODUCT NUMBER: SEP0093

SUPPOITING ELASTIC PROPERTIES DATA FOR DRILL OL USW 0-2

DATA AUTHORIZATIO NI K JUER: DA0008 
SUBMITTAL CITATION NUIENR: SAIND85-0703 

SUBMITTAL TITLE: Uniazial sad Triaziel Compresalon Test Series 
Yucca Mountain. Neovad 

DATA QA LEVEL: SQ

on the Topopsh Spring Member from USW G-2.

AXIAL 
FOISSOMS STRENGTH 

RATIO (t1i11)
DEPTH 
(ft) 

197.00 
191.00 
197.00 
191.00 
616.40 
946.40 
940.40 

960.40 
948.40 
969.60 
969.00 
969.00 
969.00 

1561.30 
1561.30 
1561.30 
1561.30 
1561.10 
15371.10 
1579.10 
1571.10 
1519.10 

1561.60 

1725.05 
1711.05 
1166.00 
1166.00 
1160.00 

1166.00

SAMPLE ID 

2-797. 0--1 
02-717.0-2 
62-797.0-A 
62-797.0-3 
02-618.4-A 
02-948.A-A 
G2-946.4-5 
G2-948.4-C 
02-948.4-D 
02-9•9.6-C 
G2-9&9.0-A 
02-969.0-3 
Q2-969.0-0 
02-1561.3-A 
G2-1561.3-C 
G2-1561.3-D 
02-1561.3-3 
02-1579.1-A 
02-1519.1-C 
02-1579.1-0 
02-1579.1-9 
02-1587.8-3 
G2-15187.6

62-1725.05-A 
62-1725.05-C 
a2-1748.0-A 
G2-1766.0-C 
G2-1740.0-0 
02-1748.0-1 
02-1710.0-1

STRAIN RATE SAMPLE SAMPLE 
DURING TEST LENGTH DIAMETER

YOUNG' S 
IWULUA 

57.1 

59.9 
43.5 
39.6 
37.6 
42.0 
41.9 
"49.0 
42.1 
30.6 
68.3 
46.3 
54.7 

22.1 
22.0 
22.1 
23.6 
33.9 
16.8 
31.6 
20.5 
35.9 
35.5 

6.3 
'.5 

14.2 
11.d 
11.2 
11.2 
11.1

101.7 m 
101.7 mm 
50.9 -ms 
50.6 ga 
50.9 ag 
50.6 -e 
50.6 n 
50.6 ag 
50.8 ago 

50.7 ag 
50.0 wo 

50.0 go 
101.7 -a 
50.6 n 
50.8 an 
50.0 owi 
50.0 ows 
50.8 ag 

50.1 ago 
50.1 ass 
50.0 ago 
50.6 a 
50.6 a 
50.0 ag 
50.9 M 
50.6 a 
50.9 ag 
50.61 

50.9 ow 
50.9 ai 50.6 ag

50.8 6w 
50.9 = 
25.3 -w 
25.3 g 
25.2 -w 
25.3 g 
25.2 nn 
25.3 a 
25.3 ag 
25.3 a 
25.3 a 
25.3 goo 
50.9 i 
25.3 
25.3 
25.3 ow 
25.3 i 
25.3 ag 
25.3 -w 
25.2 go 
25.3 n 
25.3 m 
25.3 n 
25.3 owr 
25.3 sw 
25.3 ag 
25.3 
25.3 ow 
25.3 as 
25.3 n

LOCAL -RECOR 
PAGE NO CENTER 11MNER

9.17 91,11 
51,11 
9.11 
9.11 
9.17 
9,17 
9,11 
9,17 
9.17 

9,17 
9.17 

9,17 9.11 9,17 
9,17 
9,17 
9,11 
9,17 
9,17 
9,17 
9,17 
9.17 

9.17 
9,17 

91,17 

9.17 
9,11 
91,11 
91,11

51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/64 
51/L02-3/30/84 
31/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/64 
51/L02-3/30/84 
31/L02-3/30/04 
51/L02-3/30/04 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L,2-3/30/84 
51/LOZ-3/30/84 
51/L02-3/30/0M 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/81 
51/L02-3/30/84 
51/L02-3/30/84

NOTE: The following are global values for t.he stire report; 
TEST TYPE: constant strslan zrt 

TEST TEIPERATURE: ambient 
COX3INING PRESSURE: 0 

PORE PRESSURE: ambient 
DRAINAGE CONDITION: drainod 

SATURATION STATE: aatiuatod
rseo 1 of I

0.28 
0.31 
0.25 
0.26 
0.26 
0.30 
0.26 
0.26 
0.26 
0.19 

0.21 
0.34 
0.11 
0.17 

0.17 
0.18 
0.17 
0.19 
0.20 
0.16 
0.26 
0.10 
0.10 
0.22 

0.23 
0.11

2.7 
2.2 
3.1 
3.6 
5.3 
4.6 
3.0 
3.3 
3.2 
6.2 
2.6 
4.8 
3.1 
6.7 
4.1 
4.1 
337 
5.6 
6.3 
6.1 
5.8 
6.1 
5.5 
3.9 
4.0 
2.5 
3.4 
3.2 
3.5 
4.3

10-05 /sas 
10-03 /A0o 
10-05 /seea 

10-05 /eeo 
10-05 /goo 
1*-05 /ago 

10-07 /sea 
1o-05 /seo 
1-07 /sea 
10-05 /ago 
10-05 /goo 
1*-05 /see 
10-05 /too 
1o-05 /goo 
10-05 /no* 
le-05 /sea 
le-05 /8ee 
1e-03 /goo 
10-05 Aseo 
10-03 /sea 
*-0S /las 

10-05 /sea 
10-0 /les 
1-05 /lse 
1*-05 /los 
10-07 /ago 
10-05 /lao 
10-07 /los 
1-05 /see 
1s-07 /moo



SEPDB PRODUCT
June 6, 1991 r, , FRODUCT NUMBER: 8110093

SUPPORING POROSITY DATA FOR DMILL ROLE tJSW 0-2

AUTHOIZMI ATION NullER
ITTAL CITATION 9 "ER: 

ZUBMTTAL TITLE: 
DATA QA LEVEL : 

FOWSITY 
SAMPLE 10 (1)

DATA 
WUIN 

DEPTH 

797.0 
791.0 
791.0 

813.4 
'48.4 
943.4 
943.4 
949.6 
969.0 
969 a 
$49.0 

1297.6 
1291.6 
1526.3 
1559.0 
1561.3 
1561.3 
1541.3 
1541.3 
1519.1 
1319. I 
1519.1 
1519.1 
1530.4 
1532.6 
15387.8 
I5e).$ 
1600.0 
1603.7 
1603.1 
1613.9 
1624.1 
1623.5 
1659 .2

2.00 
4.00 
4.00 
3.00 
3.00 
3.00 
10.00 
6.00 
7.00 
1.00 
5.00 
3.00 
22.00 
24.00 
11.46 
16.21 
10.00 
10.00 
10.00 
12.00 
9.00 
14.00 
9.00 
12.00 
19.10 
11.60 
9.00 
7.00 
16.10 
14.20 
15.20 
11.10 
11.10 
16.00 
4.00

DA0042 
BAUD3I-081 1 
DOVAitY and Porosity Dote 
TAD 

TEST TYPE 

matrix, 100(SDD-DBD)/1I) 
matrix. l00(SDD-DfkD)/WE1 
mat1rix, 100(SBD-DDD)/WD 
Matrix. 100(SDD-DDD)/WD 
matrix, 100CSOD-DILD)/lI) 
matrix, 100(SDD-DlD)/luu 
matrix, 100(SBD-DRD)/WD 
matrix. 100(SBD-DDD)/lI) 
matrix. 100(SBD-DID)ItWa 
matrix, 100(89D-DBD)/II) 
matrix, 100(SDD-DDD)j/WD 
matrix, 100(SOD-DBD)/II3 
matrix, 100(SID-DBD)/II) 
matrix. 100(SUD-DDD)/WD 
matrix, 10011-(DBD/GD)j 
matrix, 10011-(DRD/GD)i 
matrix. I00(SBD-DRD)/WD0 
matrix. 100(SDD-DRD)/WU 
matrix, I00(S5D-DBI)n n 
matrix, 100(SUI)-D!, 
matrix, 100(SBD-DBD)/IE) 
matrix, 100(sBD-DRW)/Wo 
matrix, IDO(IDD-DDD)/WDI 
matrix, 100(SOD-ODD)/IW 
matrix, 10011-CDBDIGPM1 
matrix,.01-D 

ma~trix, 100(SbD-DDD)/IU) 
matrix, 1001(SD-DBD/GD) 
matrix, 10011- (DBD/D/() 
matrix, 100l1-(DBD/G 3 
matrix, 10011-(DDO/GDq 
matrix, 100Ii-(DBD/GD)I 
matrix, 10011-(DBD/GD)i 

matrix, 100(SAO-DRD)/WD

for Tuft. from Lbe Unsaturated gone at Yucca Mountain. Nevada

TEST 
TEMPERATURE 

amient 
amieant 
amieant 
amient 
amient 
amient 
amient 
amieant 
amieant 
amieant 

amient 
amb i ant 

ambieant 
amieant 
ambient 
ambient 
amient 
amient 
amieant 
amient 
amient 
amieant 
amieant 
ambi eat 
amient 
amient 
amient 
ambient 
amient 
amient 
ambient 
amient 
ami ent

TEST 

ambient 
amieant 
amient 
amient 
amient 
amieant 
amient 
amient 
ambient 
amieant 
amient 
amient 
amient 
amieant 

lamint 
amient 
ambent 
amuient 
___ieant 
amieant 
amient 
amient 
amient 
amient 
amieant 
amient 
amieant 
amieant 
ambient 
amient 
amient 
amient 
amient 
amieant 
amieant

P'AGE NO 

C-'.  
C-'.  
C-3 
C-3 
c-3 
c-5 
C-' 
C-6 
C-7 
C-7 
C-8 
c-A 
C-, 
C-, 

C- 10 
c-11 
c-11 
C-la 
C- 12 
C-13 
C-13 
C-14.  
C- 14 
C- 15 
C-1s 
C- 16 
C- 16 
C-1l 
C-1l 
C- is 
C-1a 
C-19 
C- 19 
C-20

LOCAL RECORID 

51/L02- 3/30/84 
51/1.02-3/30/84 
51AL02-3/30/84 
51/1.02-3/30/84 
51/L02- 3/30/34 
51/L02- 3/30/34 
51/L02-3/30/84 
51/L02-3/30/84 
S1/L02-3/30/84 
51/L02-3/30/84 
51/1.02-3/30/64 
51/L02-3/30/84 
511L02-3/30/84 
51/L02-3/30/84 
51/L03- 9/7/82 
51/1.03-9/7/82 

51/L02-3/30/84 
51/1.02-3/30/84 
S1/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
31/L02-3/30/84 
51/1.02 -3/30/84 
514L02-3/30/94 
31/L03-1/18/85 
S1/LD3-1/18/85 
31/1.02-3/30/04 
51/L02-3/30/84 
51/1.03-1/18/8S 
51/1.03-1/18/85 
51/L03-1/18/05 
51/LO3-1/18/85 
51/L03-1/1I/83 
S1/L03- 1/la/as 
51/L02-3/30/04

NOTE; Sempl Lengthu. Sompl mass and gaupe Diameter pat given for USW 0-2.

A 
a 
A 
A 
a 
D 
C 
A 
a 
D 

A 
3 

A 
C 

2A 
2C 
20 

24 

30 
2a



SEPDB PRODUCT
SEPDS PRODUCT MISR: BFP0093

SUPPORT•NG BULK DENSTIY DATA FOi DRILL H=OLE D 0-2

DATA AUTHORIZATION NIU•ER: DA0042 

SUBMITTAL CITATION ULMER: BAND88-0811 
SUBMITTAL TITLE: Density and Poraoity Data for 

DATA QA LEVEL: TA)

DEPTH 
(ft.) 

797.0 
797.0 
797.0 
797.0 
797.0 
797.0 
797.0 
891.0 
615.4 

948.4 
940.4 
948.4 
948.4 
941.4 

948.4 
949.6 

C 949.6 

969.0 
969.0 
969.0 
969.0 
969.0 
969.0 

1297.6 
1291.6 
1297.6 
1297.6 
1526.3 
1526.3 
1559.0 
1559.0 
1561.3 
1561.3 
1561.3 
1561.3 
1561.3 
1561.3 
1561.3 
1561.3 
1579.1 
1579.1 
1579.1

SAPEID 

1 
1 
2 

2 
A 

A 
D 
3 
A 

A 
A 
A 

A 

A 
A 

D 
D C 

A 

A 

C 

3 
D 
D 

A 
A 
S 

A 

C 
C 
D 
P 
I 
I 

A 

C

SIL DENSITY 
(&/m=03) 

2.350 
2.370 
2.330 
2.370 
2.340 
2.380 
2.360 
2.390 
2.360 
2.390 
2.310 
2.390 
2.280 
2.300 
2.290 
2.370 
2.300 
2.370 
2.330 
2.400 
2.310 
2.390 
2.300 
2.380 
1.940 
2.160 
1.900 
2.140 
2.240 
3.350 
2.120 
2.280 
2.240 
2.340 
2.260 
2.360 
2.260 
2.360 
2.210 
2.330 
2.300 
2.390 
2.150

SATURATION 
STATE 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
satureLad 

dry 
saturated 

dry 
saturated 

dry 
saaturaLd 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
natural 

dry 
natural 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
acturated 

dry 
saturated 

dry

TEST TYPE 

caliper 
callper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 

immerion 
immersion 
imsersion 
iameraion 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper 
caliper

Tuffa frm tbhe Unsaturated Zone at Yucca Mountain, Nevada

TEST 
TEMPERATURE 

ambient 
mbi ant 

ambient 

ambient 
ambient 

ambient 
miamt 
imbent 

ambient 
1i 0st 

ambaint 
ambient 

ambient 

ambient 
ambient 

ibient 
aiamnt 
ambient 
ambient 

dbianL 
emblent 
ambiant 
ambient 

ambient 
ambient 
ambient 

ambient 
ambient 
ambient 
ambient 
ibiant 

ambiant 
ambient 
ambient 
ambi ent 
ambient 
ambient| 
ambient 

amient 

amblent 

amieant

TEST 
PRESSURE 

ambient 
ambient 
ambientL 
ambient 
ambient 

ambient 
ambient 
dl ant 

ambiant 
ambilnt 
ambient 
ambient 
ambent biant 
mbi•nt 
mbieant 

ambient 
mbi ent 

ambient 
ambient 
ambient 
ambient 

ambent.  
ambiant 
embient 
ambiant 

miant 
ambiont 

amient 
amient 
amient 

amient ambient ambient 

ambiant 

ambient 
ambient 
araiant 

mobiont 

ambiant 

ambient

SAMPLE 
HASS 

483.69 5 
489.21 A 
461.58 8 
489.05 8 

59.67 8 
60.71 5 
60.12 a 
60.57 A 
59.89 8 
60.80 5 
58.89 g 
60.84 a 
57.90 A 
60.30 a 
56.40 A 
60.41 A 
50.53 A 
60.36 6 
59.33 8 
61.10 5 
58.86 5 
60.85 3 

475.61 A 
492.62 8 

49.28 A 
54.85 a 
48.66 0 
54.76 A 

73.996 A 
77.620 6 
43.016 8 
46.268 a 

57.01 A 
59.72 A 
57.59 5 
60.12 5 
57.67 A 
60.11 6 
56.70 8 
59.63 8 
56.59 l 
60.81 5 
55.13 A

PAGE NO 

C-4 
C-4 
C-4 
C-4 
C-3 
C-3 
C-3 
C-3 
C-5 
C-3 
C-5 
C-5 
C-6 
C-6 
C-6 
C-6 
C-7 
C-7 
C-7 
C-7 
C-8 
C-8 
C-8 
C-6 
C-9 
C-9 
C-9 
C-9 

C-10 
C-10 
C-10 
C-10 
C-11 
C-l1 
C-11 
C-1l 
C-12 
C- 1 
C-12 
C- 12 
C-13 
C-13 
C-13

WCAI RECORD 
CENTrER ULMER 

51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/64 
$1/L02-3/30/04 
51/L02-3/30/84 
51/1L02-3/30/84 
51/L02-31301/4 
511L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/102*3/30/84 

51/1L02-3/30/84 
511L02-3130/84 
51/L02-3/30/84 
31/1.82-3/30/84 

511.03-9/7/82 
51/L03-9/7/82 
51/1L03-9/7/82 
51/L03-9/1/82 

51/1L02-3/30/84 
51/L02-3/30/84 
51/1L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
511/02-3/30104 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84

W1NT: Ample Length and Sample Diameter not given for USW 0-2.

Poe I of 2
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SEPDB PRODUCT

8UPPRTING BUL K DENSITY DATA FOR DUILL W1.. USW 0-2

DEPTH 

1: 

1319.1 
1579.1 
1579.1 
1560.4 
1560.4 
15342.  
1562.5 
1567.6 
1561.6 
1517.1 
1561., 
1600 M 
1600.0 
1606.1 
1601.7 
160.1+ 

1606.7 
1613.9 
1613.9 
1624.1 
1624.1 
1628.5 
162S.3 

1659.2 
1651.3

UEP0093

C 
D 
D 
5 

24 
24 
35 36 

35 

25 
D 

all 71A 
2173 

276 

29 
29 
30 
30 
A 
A

BULK DENSITY 
(g/cm**S3 

2.290 
2.280 
2.310 
2.230 
2.350 
2.106 
3.214 
2.294 
3.390 
2.300 
3.390 
2.330 
2.400 
2.107 
2.270 
2.191 
2.324 
3.156 
2.304 
2.301 
3.402 
2.236 
2.319 
2.206 
2.355 
2.210 
2.310

MOTS: Semple Length and Smple Diameter not liven for UBW 0-2.

pqa 2 of 2

SATUJRATION 
STATE 

saturated 
dry 

maturated 
dry 

*sLurated 
dry 

satur aled 
dry 

saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated 

dry 
saturated

TEST TYPE 

caliper 
caliper 
caliper 
caliper 
caliper 

Imers ion 

immersion 
immersion 
caliper 
caliper 
caliper 
caliper 

Lasseralon 
immerhioa 
Imersioa 
Lmzereiom 
imiernio
Immersion 
imers iom 
inerelsio 
immeraion 
immersin 
imrsion 
inmrsion 
caliper 
caliper

TEST 
TEHPERATLUR 

ambient 
ambient 
ambient lmilnL 

ambient 
ambient 
ambienL 
ambient =bluat~ 

ambient 
ambient 
ambient, 
ambient 
ambient 

ambient 
"amb'ient 
ambient 
ambient 

ambient 
ambi enlt 
=bleat 
ambient 
ambient 

ambient 
ambient 

iambet.

TEST 
PRESSURE 

ambient 
ambient 

ambienL 
ambient 
ambient 
ambient 
ambient 
ambient 

ambient 
ambient 
ambient 
ambient 

ambient 
ambilent 

amblat, 
ambient 
ambient 

embient 
ambienL 

ambient 
ambienL 
ambLent 

amblemt 

ambient 

mblent 
ambienL 
ambient

SAME 
HAM 

58.80 & 
57.68 5 
50.19 5 
56.92 * 

59.65 5 
47.062 5 
51.067 8 
152.967 5 
159.424 8 

58.70 a 
60.60 6 

59.35 6 
61.23 l 

161.117 5 
173.575 6 
70.609 6 
75.123 5 
66.377 a 
70.914 5 
74.029 | 
62.414 1 
109.724 5 
113.799 l 
131.315 g 
140.110 6 

57.76 5 
56.83 8

PAGE NO 

C-13 
C-14 
C- 14 
C-14 
C-14 
C-15 
C-1I 
C-15 
C-13 
C-16 
C-16 
C-16 
C-16 
C-l1 
C-17 
C-17 
C-17 
C-18 
C-18 
C-l9 
C-18 
C-19 
C-19 
C-19 
C-I1 
C-20 
C-20

LOCAL RECORD 
CENTIER NUMBERS 

51/L02-3/30/84 
51/L02-3/30/814 
31/L02-3/30/84 
51/L02-3/30/814 
51/L02-3/30164 
51/L03-1/18/65 
511L03-1/11/85 
31/L03-1/18/95 
51/L03-1/18/83 
51/1.02-3/30/84 
51/012-3/30/84 
31/L02-3/30/84 
S1/L02-1/30/64 
51/L03-1/16/65 
51/l.03-1/18/85 
51/1.03-1/16/85 
S1/L03-1/11/65 
51/L03-1/18/85 
51/1.03-1/14/85 
51/L03-1/18/85 
51/L03-1/18/85 
51/L03-1/18/85 
51/L03-1/14/85 
51/L03-1/18/85 

1/1L03-1/18/85 
51/L02-3/30/814 
51/1L02-3/30184

01 
cx)



SEPDB PRODUCT
SEP9B PIODUCT NUMBER: SEP0093

SUPPORTING GRLAM DENSTIY DATA 1(3 DRILL EME US G-2 

DATA AUTHORIZATION NUMBER: DA0042 
SUNUITTAL CITATION NIUMER: SAMDSI-0811 

SUBMITTAL TITLE: Density and Porosity Date for Tufft ga m the Unsaturated Zone at Yucca Mountain, Nevada 

DATA QA LEVEL: TSD

DEPTH 
(ft) 

797.0 
797.0 
797.0 
797.0 
818.4 
94..4 
948.4 
"'49.4 
94,.6 
9469.0 
969.0 
969.0 

1297.6 
1297.6 
1526.3 
1559.0 
1561.3 
1561.3 
1561.3 
1561.3 
1579.1 
1579.1 
1579.1 
1579..1 
1580.4 
1582.6 
1587.8 
1507.0 
1600.0 
1600.7 
1608.7 
1613.9 
1624.1 
1620.5 
1659.3

TEST TYPE 

GO - DBD/(C * DID - SD) 
GO - DBD/(C + DAD - SID) 
GO - DBD/(C 4 D8D - SSD) 
GD - DBD/(l 4* DID - WID) 

GD - DBD/(l * DID - SID) 
GO - DID/(C +. DID - SID) 
GO - DID/(l * DID - 50D) 
GOD - DD/(1 + DID - SAD) 
GO - DBD/(l + DAD - SD) 
GOD - DBD/(1 + DID - SAD) 
GO - DID/(l + DID - S0D) 
GO - DID/(l + DID - ORD) 
G - DBD/(I + DID - 5ID) 
GO - DID/Cl + D40 - 51A) 

water pyOnmotear 
water pycnomter

LID 

1 

2 
A 
a 
A 
A 
a 
D 
C 
A 

0 
A 

A 
C 
D 

A 
C 
D 

24 
25 

26 
27A 
273 
28 
29 
30 
A

GRAIN DENSITY 
(&/ouee3) 

2.400 
2.430 
2.440 
2.430 
2.430 
2.510 
2.530 
2.490 
2.470 
2.510 
2.510 
2.500 
2.490 
2.500 
2.530 
2.530 
2.490 
2.510 
2.510 
2.250 
2.530 
2.500 
2.510 
2.530 
2.602 
2.594 
2.530 
2.510 
2.520 
2.553 
2.542 
2.587 
2.515 
2.627 
2.360

SAD) 
SOD) 

530) 
SA) 
am0)

water pyonometer 
water pyanomoter 

GO - DBD/(l + DID - SAD) 
GD - DBD/(l + DID - SAD) 

water pycnmoter 
water pycnmeter 
tater pWcnometer 

water pycnnmeter 
water pycnmetor 
water pycncmeter 

GO - DID/(1 + DAD - SID)

TEST 
TIPEBAIITRI 

ambent 
ambient 
ambi.nt 
ambien 
ambient 
ambient 
ambient 
ambient 

ambleat 
ambient 

ambient 
ambient 

ambiet 

ambient 
ambient 

ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient.  
ambienL 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient

TEST 
PR-SSt= 

ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 

nbloat 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
ambient 
=bient 
ambient 
ambient 
ambient 
ambient

SAMPLE 
IMASS 

44.672 £ 
44.013 8 

26.598 a 
29.897 a

29.131 
26.809 
27.154 
27.204 
28.031 
28.514

LOCAL RECORD 
PAGE NO CENTER NlUMBER

C-4 
C-4 
C-3 
C-3 
C-5 
C-5 
C-6 
C-6 
C-7 
C-7 
C-8 
C-2 
C-9 
C-9 

C-10 
C-1O 
C-11 
C-11 
C-12 
C- 12 
C-13 
C-13 
C- 14 
C- 14 
C-15 
C-13 
C-16 
C-16 
C-17 
C-17 
C-18 
C-I4 
C-19 
C-19 
C-20

5 8 
8 
4 
5 
4

51/L02-3/30/e4 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
5l/L02-3/30/84 

51/L03-9/7/82 
51/L03-9/7/82 

51/L02-3/30/84 
51/L02-3/30/84 
S1/L02-3/30/84 
51/L02-3/30/84 
51/L02-3/30/84 
51/012-3/30/84 
511L02-3/30/84 
51/L02-3/30/84 
51/L03-1/18/83 
51/L03-1/18/8S 
511L02-3/30/84 
511L02-3/30/64 
51/L03-1/18/85 
51/L03-1/18/85 
511L03-1/18/85 
51/L03-1/18/83 
51/L03-1/18/85 
51/L03-1/18/85 
51/L02-3/30/84

MOTE: Smple Length and Semple Diameter not given for USW 0-2.

Page I of 1

June 6. 1991

GO - DID/(l + 
WD - DOD/Cl + 
OD - DID/Cl +.  
WD - DID/C +.  

GO - DUD/(l + 
G - D8D/(l + 
G - DBD/Cl + 
GO - DBD/(I +

DID 
DID 
DAD 
DID 
D3D 
DID 
DID 
DAD
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APPENDIX D 

WORK REQUEST FORMS
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VORK REQUEST 

yMP SITE & ENGINEERING PROPERTIES DATA BASE (SEPDB)

Send to: 
SEPDB Data Base Administrator 
Sandia National Laboratories 
Technical Projects Division, 6316 

p. o. Box 5800 
Albuquerque, NM 87185 
Telephone: (505 or FTS) 846-0304 or 846-8178

Request Number: 
Date Received: 

Product QA Level: 

Data QA Level:

TO BE COMPLETED BY REQUESTOR:

Signature:
Name:

organization: 
Tel 

Address: 

Vork Requested Attach additional explanations,

sketches, and example listing, if appropriate: AA Lev-l 

TO BE COMPLETED BY DATA BASE PERSONNEL ;;M;;'MM;wOther;

Type: Data Entry Product Request -

Date: 
ephone: 

Requested 
flNA Tmv•h

other ----- ---- ----

Date: 
Accepted By: 

Date: 

Assigned To: 
Date: 

Verified By: Dte:_---------

Approved By: 

Product Numbers, or Accession Numbers: 

File - 6310 41/12131/1.4/of 
attachents 

WORK:1/90

D-3
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,ý!ýENERGY

YMPGENtSES WORK REQUEST 
SEND TO: 
GENISES Technical Database Administrator T 
RSL YMP Support Off iceRe es 

EG&G Energy Measurements, Inc. job .:.: 

P.O. Box 1912, M/S V-02 Dstq 

Las Vegas, Nevada 89125 
Telephone: FTS 544-7448 FAX: FTS 544-7469 

TO BE COMPLETED BY THE REQUESTOR: 
DATE: 

NAME .SIGNATURE.  

ORGANIZATION: _ELE PHONE: 

ADDRESS: 

PURPOSE OF REQUESTED DATA: 

WII the product be used in quality afecbtr oric? -D__ ATE DUE: 

COMMENTS !I' :'te reouest is for cooies of existing roads or reDorts. the reouestor snoul, oroviwe the EG&GEM mao reference number located in the lOwer ngnt 
crre, o7 all mao Droaucts. I "is is a recuest for a new oroduct or mocilcation to an existing product. piease oescaoe desirea DrOauCt or mocilicatton ana incluAe any 

CA reou•rements crawngs. maos. or itstings, as aopropriate.I 

PRODUCT FORMAT

HARDCOPY NUMBER OF COPIES. MAP SIZE OR SCALE.  

DIGITAL: OS _ FILE FORMAT- MEDIA: 

To be completed by GENISES Database Personnel.  

RECEIVED 8YV: - :DATE__..._:::._ 
ASSIGNED:TO, : I• r !:+!A =T2===================== :!:: 

VERIFIED 6Y.  
APPROVEDBY: ,,"sý 

•:: •: i!. :..:.  

S.. . . .. . . . . . . . .. . .. " 4.. .... . . . .. . ., .  

PRO-O01T OR ACCESSW ON e YIRa 

IIIMSO-01 WHITE: Original YELLOW MRSD Copy PINK: Anwlyst Copy GOLDE .NROO OD:0.f.V.ignator Re Icro Copy

Tn I



APPENDIX E 

TECHNICAL DATA INFORMATION FORM
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YMP-023-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 
10/21/91 TECHNICAL DATA INFORMATION FORM Page 1 of

or more): 

[E DATA RESULTING FROM DATA ACQUISITION (complete Parts I and II) 
Data Tracking Number (DTN): 

E DEVELOPED DATA (complete Parts 1, 1, and III) 
Data Tracking Number: 

- DATA TRANSFER (complete Parts III and IV)

PART I Identification of Data and Source 

Submittal Date: _ W 
MMIDDIYY 

Preparer: Last Name First 

Principal Investigator: 
Lmt Name 

Participating Organization Generating Data: 

Automated Recording System Data Source: 

Parameter: 

Parameter Category: 

Report Number: 

Title/Description of Data:

BS Number: Is Data Qualified? 

PDA Org.: 
In"ua

First Inrial
P1 Org.:

Parameter No.: 

Parameter Category No.:

Activity Number: Governing Plan: 

ACeonym 

Comments:

E-3
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INSTRUCTIONS FOR PREPARATION OF PARTS I, II, AND III OF THE 
YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 

TECHNICAL DATA INFORMATION FORM 
YMP-023 

If data is being transferred to a TDB component or to fill a request and has yet to be submitted a. :quired or devel
oped data. check both the data transfer box and the box corresponding to the t- v of data being transferred. Com
plete all parts of this form and submit the data and copies of this form, in accoma.ice with this procedure, to the 
Participant Data Archive (PDA) and the requestor or TDB component.  

Part I 

Submittal Date: Today's date.  

WBS Number: WBS number of technical data described by this form.  

Is Data Qualified: Were data acquired or developed under a fully qualified QA program or qualified in accordance witt 
appropriate ProIect procedures? Answer Yes or No as appropnate.  

Preparer Name and Organization: Name of individual providing data for this form and his/her organization.  

Principal Investigator: Person responsible for this activity.  

Participating Organization Generating Data: For example, LANL, SNL, LLNL. etc.  

Communal Recording System Data Source: If submittal is for data resulting from data acquisition and data was 
orginatly recorded by a communal recording system, identify orignal tape or disc.  

Title/Description of Data: Provide descriptive data in no more than 480 characters.  

Activity Number: Provide the Site Characterization Plan Activity Number and governing plan(s) under which this data 
was produced. kNot the TDMP) 

Comments: Provide comments (i.e., any constraints, limitations, or assumptions concerning the data) or write "N/A" i 
the Comments tield.  

PART II 

Deveiooment/Collection Method: Briefly descnbe the -,erall development/collection approach followed or identify 
proceaure unoer which work was done.  

Parameter, Parameter Number, and Parameter Category: Provide the appropriate information from the Technical 
Data Parameter Dictionary.  

Identification Number of Test: Provide the identification Number of the test that was performed to produce this data 
(no more than 26 characters long) or write "N/A" if not applicable.  

Sample Number: Provide the Sample Identification Number or write "N/A" if not applicable.  

Collection Location: Provide, as appropriate, the borehole identification number, the latitude/longitude coordinates, 
etc., or write VN/A" if not applicable.  

Period of Data Acquisition: Provide the date (mrrvdd/yy) or range of dates (mrrvdd/y -irrvdd/yy format) over which 
data was acquired or write "N/A" if not applicable.

E-4



YMP-023-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 

10/21/91 TECHNICAL DATA INFORMATION FORM

PART II Data Acquisition and Development Information 

Acquisition/Development Method:
J

Period of Data AcquisitionxDevelopmeft:

Sample Number:

MM/DD/YY

PART III Source Data 

A. If ALL data identified by a previous TOIF(s) was transferred or used to generate developed data, identify the 

DTN(s) assigned to the TDIF(s):

B. If only a portion of the data identified by a previous TDIF(s) were transferred or used to generate developed 

data, identify the DTN(s) assigned to to the TDIF(s):

AP5.1

E-5

MMI LIU I TI

Identification

I

Identifi~cation 
Number of Test: 

Acquisition/Development Location:

MMIDD / YY



INSTRUCTIONS FOR PREPARATION OF PARTS I, II, AND III OF THE 
YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 

TECHNICAL DATA INFORMATION FORM (Continued) 
YMP-023 

PART ill (Must be completed for developed or transferred data) 

For transferred data, record the DTN(s)' assigned to previous TDIFs used to initially identify this data.  

For developed data, record the DTN(s)" of the acquired or other developed data used in the development of this data.  

If all of the data within a previous segment identified by a OTN was not used or transferred, identify the OTN(s) and 
specifically describe the portion of data used or transferred. If unable to do this, the specific data must be submitted 
with a new TDIF and the 0TN ass•gned to the new TOIF referenced on this TDIF.  

"If TOIF was assigned an accession number, record the accession number instead of the DTN.

E--6



YMP-023-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 
10/21/91 TECHNICAL DATA INFORMATION FORM Page 3 of

PART IV Transfer of Data (Use this page only Nf data were transferred.)

Date of Transfer:
MMIDD/YY

A. Complete one of the following: 

TDB Component:

Other Recipient:
Lat Narme Firs Nary* Ini"al

Recipient Organization: 

B. Technical Data Base Submittal Supplementary Information: 

1. Format of document containing submitted data (e.g., magnet tape, floppy disc, etc.). Attach any remarks 
regarding special storage format or data organization that might be required.

2. Number of attached pages containing data: 

3. Identification number(s) (other than DTNs) on each submitted document:

4. Are submitted data published? - Yes E No 

Published reference: 

5. If submittal includes a modification (addition, correction, etc.) to a previous submittal, indicate reference 

to previous submittal. Also indicate which data is to be removed or superceded0 the data and information 
as it should be in the TDB, and the reason for the modification (include attachments if necessary).  

6. The attached data was collected for the Yucca Mountain Site Characterization Project and it is hereby 
authorized for inclusion in the TDB. All appropriate reviews and quality assurance requirements have been 
met.

TPO Signature/Organization MM/ DDOIYY

7. For TDB Administrator Use:

Acceptance Date: 

Rejection Date:

MM/DD/YY 

MMI DD/YY

Apr, 11
E-7



APPENDIX F 

TECHNICAL DATA BASE CRITERIA
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APPENDIX F

Appendix F establishes criteria to be used by the Yucca Mountain Project to 

assist in identifying technical data to be submitted to the Project Technical 

Data Base (TDB) and to identify the component of the TDB the data should be 

submitted. The criteria should be used as guidance by the Yucca Mountain 

Project and includes both general and specific criteria. The TDB Administrators 

may also assist in identifying technical data for the TDB and the appropriate 

TDB component.  

The general criteria provides high-level guidance for the identification of TDB 

data and the appropriate TDB component. It should be used to initially identify 

data for the TDB when the parameters have not been included in the specific 

criteria. The specific criteria provide more detailed guidance for these 

identifications. The specific criteria are based upon parameter categories 

extracted from ParaTrac. and parameters included in the Technical Planning 

Basis.  

There are currently three components of the TDB: The Site and Engineering 

Properties Data Base (SEPDB), which is administered by SNL; the Geographic Nodal 

Information Study and Evaluation System (GENISES), which is administered by 

EG&G; and the Geologic and Engineering Properties: Bibliography of Chemical 

Species (GEMBOCHS), which is administered by LLNL. If other participant-level 

databases are identified as components of the TDB, this appendix will be revised 

to incorporate them.
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GENERAL CRITERIA

1. Datasets best characterized by their locational or map-oriented features 

should be identified for inclusion to the GENISES. These include 

environmental, socioeconomic, transportation, administrative units, 

surficial geology and hydrology, and seismic line data.  

2. Datasets from geotechnical and related studies at the Yucca Mountain Site 

best characterized by data that are in tabular form should be identified for 

inclusion in the SEPDB.  

3. Thermochemical and thermodynamic data collected by the Yucca Mountain 

Project should be identified for inclusion in GEMBOCHS.  

SPECIFIC CRITERIA 

DAV1'r CA'TFrrCRV TDB COMPONENT

Rock-unit Contact Location and Configuration 
o Hydrostratigraphic Units 
o Stratigraphic Contacts 
o Geohydrologic Units Contact Altitudes 
o Lithology 
o Depth to Hydrogeologic contacts 
o Attitude 
o Color Lithostratigraphic Units 
o Depth 
o Key Marker Beds 
o Geophysical Signature, Lithostratigraphic 

Markers 
o Lateral Continuity of Horizons 
o Magnetic Property Changes 
"o Petrographic Changes 
"o Seismic Velocities 
"o Stratigraphic Sequence 
"o Thickness 

Rock-unit Lateral and Vertical Variability 

o Soil and Alluvium Thickness 
o Rock-unit Surficial Slope and Aspect 
o Soil Texture 
o Stratigraphic Variation of Hydraulic 

Properties 
o Acoustic Velocity 
o Age, Potassium-Argon, Lithostratigraphic 

Units 
o Areal Extent, Exposed Bedrock 
o Density 
o Depositional Characteristics 
o Electrical Conductivity

GENISES

SEPDB-Specific Point 
Sample Measurements 

GENISES-Map Oriented 
Data
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PARAMETER CATEGORY 
TDB COMPONENT 

o Electrical Resistivity 
o Electromagnetic Properties 
o Gravitational Field 
o Hydraulic Conductivity 
o Induced Polarization 
o Lateral Continuity 
o Lateral Extent 
o Lithic Fragments, Concentration, Variation, 

Subunit Contacts 
"o Lithophysal Zone Concentrations 
"o Magnetic Field Intensity, variations 
"o Magnetic Susceptibility 
"o Porosity 
"o Pumice Characteristics 
"o Pumice Clasts 
o Rock Characteristics 
"o Seismic Velocity 
"o Rock-unit Thickness 
"o Transport History 

Fracture Distribution 
GENISES 

"o Fracture Density 
"o Fracture Spacing 
"o Fracture Frequency 
"o Fracture Networks 
"o Seismic Properties, Relation to 

Fracture Properties 

Fracture Orientation 
GENISES 

Fracture Aperture 
GENISES 

Fracture Length 
GENISES 

Fault Location 
GENISES 

"o Fault Trends 
"o Structural Domains 
"o Tectonic Style 
"o Structural Rotations 

Fault Orientation 
GENISES 

o Fault and Fault-zone Attitude 
o Structural Rotations 

Fault Length and Width GENISES 

Fault Displacement 
GENISES 

"o Strike-slip Faults 
"o Structural Domains 
"o Tectonic Styles 
"o Slip Rate and Recurrence Interval 
"o Rate of Tilting 
"o Strain Rates and Strain Changes Due to 

Faulting
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TDB COMPONENT 

GENISES
PARAMETER CATEGORY 

Seismicity - Historical and Current 
"o Earthquake Location 
"o Earthquake Magnitude

Uplift and Subsidence 
Lateral Crustal Movement 
Folding 
Volcanic-center Distribution and Characteristics 

o Map of Magma Bodies 
o Map of Topographic Changes Caused by an 

Eruption 
o Map of Volcanic Centers 
o Age Dates of Volcanic Centers 
o Petrology and Chemistry of Volcanic Centers 
o Volcanic Center Geomorphic Data 
o Magma Body Characteristics 
o Eruption Characteristics of Volcanic Center

Geography Data 
Topographic Characteristics 

"o Topographic Contour Maps 
"o Isopach Maps of Overburden 

Above Repository Horizon 

Rock-unit Physical Properties 
o Porosity 
o Grain Size Distribution 
o Grain Density 
"o Bulk Density 
"o Dry Bulk Density 
o Depositional Environment 
"o Lithologies 
"o Pore Si7• Distribution 
o Curie -erature 
"o Demagr ation 
"o Gamma- -ation Intensity 
"o InduceQ zolarization 
o Magnetization

GENI SES 
GENISES 
GENI SES 
GENISES-Map Oriented 
Data 
SEPDB - Specific 
Point Sample 
Measurements

GENISES 
GENI SES

Thickness

SEPDB

Rock-unit Mineralogy/Petrology and Rock Chemistry 

o Mineral Phase Identification 
o Mineral Phase Petrology 
o Mineral Phase Chemistry 
o Mineral Phase Stability 

Fracture Physical Properties 
"o Unstressed Aperture 
"o Radon Emanation Rate 
"o Half Closure Stress 
"o Normal and Shear Stiffness 
"o Joint Cohesion 
"o Friction Coefficient

SEPDB

SEPDB
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PARAMETER CATEGORY 
TDBCOMPONEN 

o Joint Wall Compressive Strength 
o Residual Wall Roughness coefficient 
o Residual Friction Angle 
o Fracture Surface Profile 
o Shear Stress at Onset of Slip 

Fracture-filling Mineralogy/Petrology and Rock Chemistry SEPDB 

o Mineral Phase Identification 
o Mineral Phase Petrology 
o Mineral Phase Chemistry 
o Mineral Phase Stability 

Fault-zone Mineralogy and Physical Properties SEPDB 

o Unstressed Aperture 
o Half closure Stress 
o Shear Stiffness 
o Joint Cohesion 
o Friction Coefficient 
o Joint Wall Roughness Coefficient 
o Joint Wall Compressive Strength 
o Residual Friction Angle 

Surface-water Flood and Runoff Characteristics GENISES 

o Magnitude 
o Location 
o Duration 
o Frequency 
o Volumetric Flow of Surface Water to 

Water Bodies 

Surface-water Debris-transport Characteristics GENISES 

Surface-water Drainage-basin and Channel GENISES 

Characteristics 
o Hillslope and Channel Erosion, timing 
o Drainage-basin and Channel Geometry and 

Morphology 
o Surficial Deposits, Distribution, and 

characteristics 
o Seepage Rates, Percolation Rates, and 

Transmissivity of Near-surface and 
Subsurface Materials 

Surface-water Chemistry and Temperature SEPDB-Specific Point 
Sample Measurements 

GENI SES-Map Oriented 
Data
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PARAMETER CATEGORY 

Unsaturated-zone Transmissive Properties 
o Recharge Locations, RAtes, and History 
o Hydraulic Conductivity 
o Permeability 
o Fracture Connectivity 
o Pneumatic Conductivity 
o Transmissivity 

Unsaturated-zone Storage Properties 
o Porosity 
o Moisture Retention 

o Pore-size Distribution 
o Storage Coefficients 

o Storage Properties, Gas Phase 
o Storativity, gas 

o Flux-related, Matrix Hydrologic Properties 

of Geologic Samples

Unsaturated-zone Dispersive Properties, 
o Dispersivity 
o Tortuosity 
o Fracture Constrictivity

Aqueous and Gas

TDB COMPONENT 

SEPDB 

SEPDB 

SEPDB

Unsaturated-zone Diffusive Properties 
o Diffusion Coefficients 

Unsaturated-zone Fluid Characteristics 
o Temperature 
o Water Quality 
o Pore-Gas Composition 
o Composition of Formation Gases 
o Thermal Potential 
o Radioactive-isotope Activity 
o Stable zotope Activity 
o Stabl* :tope Ratio Analyses 
o Water----K Chemical Interaction and 

Geochemical Evolution of Water 
o Fracture Water Hydrochemical Properties 
o Pore Water Hydrochemical Properties 
o Perched Water Hydrochemical Properties

Unsaturated-zone Moisture Conditions 
o Moisture Loss 
o Soil Moisture Content 
o Moisture Content 
o Water content 
o Water-Vapor Content 
o Pressure Head, Profiles 
o Hydraulic Head

SEPDB-Specific Point 
Sample Measurements 

GENISES-Map Oriented 
Data
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PARAMETER CATEGORY TDB COMPONENT 

unsaturated-zone Fluid Flux GENISES 

o Infiltration Locations, RAtes 
o Recharge Locations, Rates, and History 
o Vegetative Cover, Type, and Density 
o Evapotranspiration Rates 
o Flow Velocities 
o Water Flow Direction, Flux, and Travel Times 
o Vapor Flux 
o Hydrogeologic Unit Definition 
o Fracture and Fracture-Set Densities and 

Spacings 
o Discharge 
o Flow Paths 
o Fluid Flow 
o Gas-Flow Field 
o Moisture Flux 
o Gas Flow Direction, Flux, and Travel Time 

Saturated-zone Transmissive Properties SEPDB-Specific Point 

o Hydraulic Conductivity Sample Measurements 

o Transmissivity 
o Permeability GENISES-Map Oriented 

o Storativity Data 

o Porosity 
o Average Linear Velocity 
o Hydraulic Gradient 
o Hydraulic Head 

Saturated-zone Storage Properties SEPDB 

o Porosity 
o Storage Coefficient 
o Aquifer Compressibility 
o Barometric Efficiency 
o Dilatational Efficiency 
o Specific Storage 

Saturated-zone Dispersive Properties SEPDB 

o Dispersion Coefficients 
o Dispersivity 

Saturated-zone Water Characteristics SEPDB 

o Water Temperature 
o Radioactive-Isotope Activity 
o Stable-isotope Activity 
o Radiometric Ages 
o Hydrochemistry 
o Stable-isotope Ratios
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PARAMETER CATEGORY 
TDBCOMPONENT 

Saturated-zone Groundwater Flux GENISES 

o Discharge Locations and Rates 

o Recharge Locations and Rates 

o Evapotranspiration Rates and Areal 

Distribution 
o Groundwater Flux 
o Hydrologic Boundary Conditions 

o Average Linear Velocity 

o Ground-water Flow Path Directions 

and Gradients 

Geometry and Lithology of Quaternary Deposits GENISES 

and Soils 
o Lithostratigraphy of Marsh, Lake and 

Playa Deposits 

Paleontology of Quaternary Deposits and Soils SEPDB-Specific Point 

o Paleontology in Marsh, Lake, and Playa Sample Measurements 

Deposits 
o Soil Morphology and Distribution GENISES-Map Oriented 

o Soil Physical Properties 
Data 

o Dust Physical Properties 

o Morphology of Calcite-Silica Deposits 

o Paleontology of Calcite-Silica Deposits 

Mineralogy and Geochemistry of Quaternary Deposits SEPDB 

and Soils 
o Clastic Sedimentology of Marsh, Lake, and 

Playa Deposits 
o Chemical Sedimentology of Marsh, Lake, and 

Playa Deposits 
o Major Element Analyses of Bulk Sediments 

o Carbonate and Non-Carbonate Mineralogy of 

Bulk Sediments 
o Stable Isotope Analyses of Bulk Sediments 

o Soil Chemical Properties 
o Dust Chemical Properties 
o Trace Element Geochemistry in Eolian and 

Alluvium Deposits 
o Mineralogy of Calcite-Silica Deposits 

o Chemistry of Calcite-Silica Deposits 

o Petrology and Petrography of Calcite-SIlica Deposits 

o Isotopic Concentrations of Calcite-Silica 
Deposits 

Age of Quaternary Deposits and Soils SEPDB 

o Ages of Playa, Lake, and Marsh Deposits 

o Ages of Soils and Surficial Deposits 
o Ages of Eolian Deposits 
o Ages of Calcite-Silica Deposits
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