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INTROXJCTION

The acquisition and development of tecnn•,-al data are activities thlat 
provide the information base from which the Yucca mountain Site will be 
characterized and may eventually be licensad as a high-level waste 
repository. Consequently, it is vital that technical data be controlled and 
managed to ensure that these data are available for subsequent Yucca Mountain 
Site Characterization Project (YMP) use. The Project Technical Data Base 
(TDB) is the repository for the regional and site-specific technical data 
required in intermediate and license application analyses and models. The 
TDB Quarterly Report provides the mechanism for identifying technical data 
currently available from the Project TDB.  

Due to the variety of scientific information generated by YMP activities, 
the Proje-.t TDB consists of three components, each designed to stort spec,2.fic 
types of data. The Site and Engineering Properties Data Base (SEPDB) 
maintains technical data best stored in a tabular format. The Geographic 
Nodal Information Study and Evaluation System (GENISES), which is the 
Geographic Information System (GIS) component of the Project TDB, maintains 
spatial or map-like data. The Geologic and Engineering materials 
Bibliography of Chemical Species tGokBOC1S) data base maintains 
thermodynamic/geochemical data neeced to support geochemica& reaction models 
involving the waste package and repository geochemical environment. E'ch of 
these data bases are addressed independently within the TDB Quarterly Report.  

The TDB Quarterly Report is divided into sections for each TDB component 
and includes appendices within each section, as appropriate. The structure 
of each section varies due to the differing needs of each TM comoent.  
However, as a minimum, each section identifies technical data currently 
available within the respective TDB component. Other optional information 
included within each section has been detetmined by the appropriate TDB 
component staff to be pertinent for individuals requesting data.  

The Technical Data management System on the ymp is currently undergoing 
significant development and expansion that will enable it to evolve into a 
more efficient system to meet the needs of the Project. Future plans include 
a TDB Handbook, TDB Parameter Dictionary, and an Automated Technical Data 
Tracking (ATnT) System. The TD6 Handbook will provide guidelines to assist 
participants in the sulftision of technical data to, retrieval of technical 
data from, and modification of previcusly submitted data in the TDB. The TDB 
Parameter Dictionary vill define specific structures and formats of data to 
be subeitted to the TM to ensure consistency in the reporting of data, and 
it will identify attribute- associated with the data to ensure entries in the 
data base are meaningful. Additionally, the TDB, Parameter Dictionary will 
define the component of the Trz in which the data will reside. The ATDYI 
system is an Information Management System designed to trac- the development 
of all technicdl data 3cquired by the Project and to maintain the link 
between the information stored in the ATDT Systen and the actual records of 
technical data maintained by the records system.



A Project Data Catalog, identifying all technical data collected by the 

Project, will te prepar!ed from *he AKDT System. The TOB Quarterly Report 

will eventually be merged with .e F: ct Data Catalog once all of the 

information about the existing .echni. data In the TDB has been included in 

the ATDT System.  
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-. '~ -SEPDB QUARTERLY REPOPT 

".1.0 INTRODUCTION 

This Site and Engineering Properties Data Base (SEPDB) Quarterly Report : 
sýsummarizes the current status of the SEPDB and lists 5andia's major 
activities and accomplishments in the devei:-=ment and cperati=n of the data 
'base during April, May and June of 1991. The report presents the data that 
-is currently available in the SEPDB and gives instructions for submitting and 
.retrieving data. An example of how data should be compiled for submittal to 
.the SEPDB, a sample data retrieval (SEPDB product), and a blank work request 
form are also included.  

T:. he. SEPDB is being developed and operated by Sar.nia Nat ional Laboratories as 
acoriponent of the Project Technical Data Base in support of a license 
'application. The SEPDB provides the contr.lled storage and reporting of 
scientific and engineering data generated by site characterization, , performance assessment and design activities. primarily c.3ntains the 
: eologic, hydrologic, and rock property data from core sample testjnQ and 
f ield -measurements, but is intended for essen!-j.iJ.1Y a:! tzhr~ical data that 
is being acquired on the project and is best st.-rA :n tabular form.  

240 .SEPDB ACTIVITIES AND ACCOMPLISHIMENTS FROM A.PR I L -Ji 

A. The SEPDB staff started a major effort t- complete data entry for all 
"data which has been submitted but has nrt yet been entered. This 
effort resulted in a significant expansi.;n .,t. the data base during 
this quarter. The following data was entered and has teen approved by 
the submitter, making it available for project use: 

New Data Available for Project Use 

-DA0001; DA0003C,D,E,G,J,L; DA004A,B,C,F,H,I,J; DAC030: Extensive 
data from the chemical analysis of water samples from fifteen 
drillholes (USGS submittals) 

- DA0026: Hydraulic conductivity data from r- k troperty analysis, 

UE-25a 1l core (USGS submittal) 

- DA0028: X-ray analysis of selected samples and fracture fillings 
4.' .from USW G-4 (USGS submittal) 

•. - DA0055: Air permeability data for tuff samples from Calico Hills 
and Prnw Pass (SNL submittal, SAND89-22"10) 

,i,: B. The following data was also entered into the data base and is pending: 
approval of the submitter: 

.. ... SEDB-1 
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SEPDB Prc::-cts (Data Reports)

- Hard c,:-., and tape (ASCII files) of all SEPDB tables for G.  
Bodvarsson (Lawrence Berkeley) 

- Hydraulic conductivity and '-.6Aclcgy data report for Pat;! Whiltnev 
(Battelle, PNL) 

- Compressive strength data report for Steve Bauer (SNL) 

- Pore saturation data repcrt for Franz Lauffer (SNL)

D. The followinc ,a was submitted for entry into the SEPDB:

SEPDB Data Submittals 

- DA0156: Manganese-oxide minerals in fractures of the Crater Flat
tuff in drill core USW G-4 (LANL submittal) 

-DA0059-0149: Various data from fifty three different USGS reports: 
(USGS submittals)

E. The initial draft of the SEPDB Handbook was completed. 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.  

F. The initial version of the Internal Tracking System (ITS) application §', 
for the' SEPDB was completed. The application automatically tracksi-.•' 
recipients of SEPDB data and the exact data they received. This willt:.  

._,allow fast notification if errors in the data are discovered at•a•: 
later date.

Data Entered and Pending Approval: 

- DA0010; DA0011; DAG012; DA00!3; DA0014; DA0015; DA0016; DA0017; 
DA0019; DAO021; DA0022; DA0023; DA0025; DA0050; DA0054: Hole 
history data (Fenix & Scisson submittals) 

- DA0018: Drill hole surface coordinates and elevations (Hoiies & 
Narver submittal) 

C. The use of SEPDB data by project participants is increasing. The 
following SEPDB products (data reports) were issued during this 
quarter:

SEPDB-2
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G. The parameters stored in the SEPDB were identified and categorized.  
This information will be used as inpi;t to the Technical ' ata Base 

Parameter Dictionary currently being developed.  

H-:.. H The development of an interface between the GENISES and SEPDB systemrs 

was started. Work is proceeding to establish the ability to transfer 
SEPDB ASCII files to the GENISES system where they can -e integrated 

with the graphical data.  

I. On May 16 and 17, Paula Adams participate-- in a working neeting with 

EG&G (GENISES system) to identify and reso.ve discrepancles ir. drill 

hole names and location data between the ýEFDB a-d GE•:IES A work 

plan was developed and is proceeding.  

3.0 DATA CURRENTLY AVAILABLE FROM THE SEPDB 

"the data that is currently available from the SEPZDB is detailed by n-.-e 

'different reports presented in Appendix A. These repcrts p-ovi..e a 

, comprehensive view of the current contents !-f the 3 EPDB. T.e :n-..:r a_1o, 
T,: presented in each report and the corresponding page numiers are as fcilows: 

A. Types of data currently stored in the SED- (pages Al-A2).  

'B. For each drill hole, the parameter- for which data is a.a:;r..  
including the reference report (pages A3-A10).  

C. For each parameter, the drill holes for which dat3 is available 
S-including the reference report (pages All-AI?).  

D. The data available that is not associated with a dr4il hole core 
sample (page A18).  

E. The drill holes for which coordinates (Nevada State Plane, Central 
Zone) are available (pages A19-A20).  

F. The drill holes for which bottom hole information (i.e. bottom hole 
coordinates, total depth, total vertical depth) is available (pages 

. .A21-A22).  

. G. The drill holes for which core information (i.e. length of cored 
interval, percent recovery) is available (page A23).  

H. The hole history reports that have been submitted to the SEPDB from 

which the drill hole data has been taken (page A24).  

I. A complete listing of the reference reports for the data contained ir 

the SEPDB (pages A25-A28).  

4. 0 INSTRUCTIONS FOR SUBMITTING DATA TO THE SEPOB 

The procedure for submitting data to the Technical Data Base is defined in 

"project Administrative Procedure AP-5.20, "Technical Information Flow to and

1

SEPDB-3
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from the Yucca Mountain Project Technical Data 
report and Appendix C of the Technical Data Mana 
determine whether or not data should be submitte 
The SEPDB Administrator may also be contacted to 
of the data to be submitted.  

5 0 INFORMATION TO INCLUDE WHEN SUBMITTING DATA 

In addition to the data values for each paramete 
structured to.store important supporting informal core samples and field measurements, the test mel 
generate the data, and the report in which the d• 
important to include this supporting information 
SEPDB. The structures of the SEPDB tables are pi 

i ;"These should be used as guides when compiling dat 
SEPDB. The general structure is as follows: 

iParameterInformation: List all parameters and t 
Specify the units for each parameter and report 
the-data.  

Location Information: Report all information that 
!core samples or field measurements. This should L .. ,and coordinates, the drill hole depth, and the sa 

Test Conditions: Describe the test method and lis 
conditions such as date, time, temperature, press 
and instrument type.  

Tracking. Information: If the data is published, 
information for the publication. Report the QA I 
wasucollected, the CRF accession number, the Loca 
identification number, the SCP activity number, a 

The SEPDB data compilation shown in Appendix C is 
I'•;r':•":"' data is-best compiled for submittal to the SEPDB.  

6.0 INSTRUCTIONS FOR RETRIEVING DATA FROM THE SE 

Data is. requested from the SEPDB by simply fillin 
, .and sending it to the SEPDB Administrator. Blank 

found in Appendix C of this report. Requests for (.. making a telephone call to the SEPDB staff (see S 
contacts). In either case, the following informa 

I A. The requester's name, organization, addre 
B. A description of the data that is being r the specific parameters., 

. C._The desired format of the data report (a 

desired format "including column headings 

S EPDB-4 
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ITNO special approvals are required by Project participants to retrieve data 

k tfrom. the'SEPDB. However, non-participants must obtain approval from the 
2 e 1~chnicalData Manager at the-Project Office who will then notify, the SEPDB -.:-'::}-7• 

dmýinistrator-of the approved request. Note that data requesters do not have .K-': 

66,1 -1tilbout a TDIF, to retrieve data from the SEPDB. The TDIF is completed by : 

t•iihe: SEPDB staff , after the data request is met.  

-Thedata that is 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 used by the SEPDB. In addition, the 

. relational character of the data base enables many different types of data to A 
be4eported at specific depths for drill hole core samplesand at specific 

ý-surfacie6,co0rdinates for non-core samples. The SEPDB data report shown in 
. C is. nC excellent e of ability of the SEPDB to provide,,, 

aY atoustypes of data in a format that can easily be used in performance 
1 ..assessment and design.  

7.0,. *0. ,,SEPDB CONTACTS A' 
The :SEPDB..is operated by Sandia's Technical Projects Division 6316. The 
primary. contacts are: 

Gary Tipton SEPDB Administrator FTS 844-3602, 
Rick Orzel . System Manager FTS 844-2880 

-,Paula Adams Data Base Specialist FTS 846-8178 

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

dataand don whether or not data is appropriate for storage in the SEPDB.  

Rck,:shoul4d be the first contact with hardware and software-questions , .  
tin1iuding how to use the menu driven program currrrently being developed"to'_ 

i',nteractwith the SEPDB from a terminal and how other systems can be 
connected to, the SEPDB. Paula should be contacted first when requesting data,, a:' 

:reports.  

.i. Th SEPDB staff welcomes all questions, concerns, and suggestions for 

A.mprovement. Feel free to contact us at any time by phone or.in writing 
"-ritten'-correspondence should be sent to: 

SEPDB AdministratorA 
Sandia National Laboratories 
, Technical Projects Division 6316 
P.O. Boxc 5800 

".Albuquerque, New Mexico 87185 :"-:.1 . , B x 8 0•:

I .!-::
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DATA CURRENITLY STORED IN THE SEPDB

DESCRIFTION

BOTTOM HOLE COORDIMDTES 

BULK DENSITY 
BULK MODULUS 
COMPRESSIVE STRENGTH 

CORE INFORMTION 

CURVE FIT 

DRILL HOLE COORDINATES 
DRILL HOLE WATER CHEMISTRY 

ELASTIC PROPERTIES 

FLOOD PREDICTIONS 

GRAIN DENSITY 
HYDRAULIC CONDUCTIVITY 

LITHOLWGIC UNITS 
MATRIX POTENTIAL 

HWEASURED FLOODS 
MINERAL.OGY 

PALEOMAGNETIC 
PERMEABILITY 
PORE SATURATION 
PORE WATER CONTENT 

POROSITY 
PREDICTED FLOOD LOCATION.  

RELATIVE HYDRAULIC CONDUCTIVITY 

SAMPLZ LOCATINS 
SONIC VELOCITY 
SPRIIiG WATER CHEMISTRY 

STORAGE COEFFICIENT 

STRATIGRAPHIC 
THER1AL CONDUCTIVITY 

TRANSHISS IVITY

Nivada Plane Coordinates for Bottom of 
Surveyed Drill Holes 
Julk Dandty Values and Test Conditions 
Pulk Modulus Data and Test Conditions 
Compressive Strength Data and Test 
Conditions 
Core Information, Intervals and Percent 
Recovery 
Saturation Curve-Fit Parameters and Test 
Conditions 
Drill Hole Locations. Surveys and Status 
Water Chemical Constituent Values for 
Drill Holes 
Elastic Properties (Poisson's Ratio & 
Young's Modulus) 
Flood P'redii:tions (ICO y?. 500 yr & 
Regional Maximum) & Locations 
Grain Density Values and Test Conditions 
Hydraulic Conductivity Values and Test 
Conditions 
Lithologic Unit Depths in Drill Hole 
Matrix Potential Data and Test 
Conditions 
Parameters for Measured Floods 
Mineralogical Stmples and Test 
Conditions 
Paleomagnetic Dat, and Test Conditions 
Permeability and Test Conditions 
Pore Saturation and Test Conditions 
Natural-w'ate Porevater Content 
Percentages 
Porosity •alvee and Test Cond.tions 
Cross Section Locations fao Predicted 
Floods 
Relative Hydrsulic Conductivity & Test 
Conditions 
Location Coordinates for Surface Sanples 
Laboratory Sonic Velcity Measuremenet 
Water Cheuical Values for Sprir~s & 
Pon.Drill Hole Wells 
Storage Coefficient Values for Well 
Tests 
Thermal/Mechanical Stratigraphic Units 
Thermal Conductivity Data and Test 
Conditim•s 
Transmiesscy Data and Pumping 
Conditions

SEPDB-AI

PARdWETER
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VATIR LEME 

WATER PRODUCTION 

VM HMYDRAULIC CONiUCTIVITY

Water Elevation and Depths, Dates of 
easurewmntl 

Percent Water Production in Drill Role 
intervals 
Wall Test Hydraulic Conductivicy 
measuiresnts

SF'.PDB-A2



DATA CURMMY AV&1LALtE OICAIZED BY DRILL HOLE

TYPE OF DATA

Water Elevations and Depths. Dates of Measurements

Hineralogical Samples and Teot Conditions 
Water Elevations and Depths. Dates of ftasuraments 
Water Chemical Constituent Values for Drill Holes

EFEREONCE CITATION 

USCS WRIR 84-4197

LA-11497-1S 
USGS WRIR 84-4197 
USGS OFR 85-484

bulk Density Values and Test Conditions 
Grain Density Values aud Test Conditions 
Hydraulic Conductivity Values and Test Conditions 
Lithologic Unit Depths in Drill Hole 
Mineralogical Samples and Test Conditions 
Pore Saturation and Test Conditions 
Natural-.stato Porovator Content Percentages 
Porosity Values and Test Conditions 
Laboratory Sonic Velocity Measurements 
Transuissivity Data and Pumping Conditions 
Well Test Hydraulic Conductivity Heasurements 
Water Elevations and Depths-.Dates of Heasurements 
Water Chemical Constituent Values for Drill Holes 

UE. 6d 

Water Elevations and Depths, Dates of Measurements 
Water Chemical Constituent Values for Drill Holes

USGS WRIR 83-4171 
USGS WRIR 83-4171 
USCS WRIR 83-4171 
USGS WRIR 83-4171 
LA-11427-MS 
USCS WRIR 83-4171 
USeS VRIR 83-4171 
USeS WRIR 53-4171 
USGS WRIR 83-4171 
USGS WRIR 83-4171 
USCS WRIR 83-4171 
USGS VRIR 84-4197 
USGS OFR 85-4t 
USGS WRIR 83-4171 

USGS 1543.3 
USGS 1543-3

UtE-16f

Water Elevations and Depths, Dates of Measurements 
Water Chemical Constituent Values for Drill Holes

USGS 1543-3 
USeS 1543-3

UE- l7a

Water Chemical Constituent Values for Drill Holes USGS 1543-4

UE-25 WT f12

Water Elevations and Depths. Dates of Measurements USCS WiRIR 84-A417

UE-25 WT fI3

Vatr Elevations and Depths, Dateu of Measurements USGS WRIR C4-4197

SKPDB-A3

HOLE 
J 

ii J-1
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J-13



DATA CUREILY AVAILABLE ORGANIZED BY DRILL HOLE

TYPE OF DATA REFERENCE CITATION

UE-25 WT 014 

Water Elevations 

UE-25 VT #15 

Water Elevation& 

UE-25 WT #I6 

Water Eleva.ions 

UE-25 WT 917 

Water Elevations 

UE-25 WT 93 

Water Elevations 

UE-25 VT #4 

Water Elevatiot.j 

UE-25 WT #6 

Water Elevations 

UE-25a #l

and Depths. Dates of Keasurements 

and Depths. Dates of Measurements 

and Depthb. Dates of Measurements 

and Depths. Dates of Measurerents 

and Depths. Dates of Measurements 

and Depths. Dates of Keasuremento 

and Depths. Dates of Keasuremance

USGS WRIR 84-4197 

USCS WRIR 84-4197 

USCS WRIR 84-4197 

USGS HEIR 84-4197 

USGS WRIR 84-4197 

USGS WEIR 84-4197 

USCS V.IR 84-4197

Bulk Density Values and Test Conditions 

Grain Density Values and Test Conditions 

Mineralogical Samples and Test Conditiona 

Perositv Values and Test Conditions 

LAboratory Sonic Velocity Measurements 

Thermal/Mechanical StratLgraphic Units 

UE-25a 94 

Therual/Mechanical Stratigraphic Units 

UE-25a #5 

Therual./Mechanical Stratigraphic Units

SO O88-0811 
USGS OFE 81-1338 
SANDSS-0811 
USGS OFi 81-1338 
LA-11497-KS 
SAND88-0882 
USGS OFr. 84-491 
SAND88-0811 
USGS OFR 81-1338 
USCS OFR 81-1338 
SAND•S48-1076 

SAND84-1076 

SAND64-1076

SEPbB-A4

HOLL
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DATA CURRENTLY AVAILABLE ORGANIZED BY DRILL HOLE

TYPE OF DATA RIEFE MCE CITATION

Thermal/Mechanical Stretigraphtc Units

Thernal/Mechanical Stratigraphic Units

SAND84-1076

SAND894-1076

UE-25b #l

Bulk Density Values and Test Conditions 
Gr-tn Density Values and Test Conditions 
b eulic Conductivity Values and Test Conditions 
L ologic %.sit Depths in Drill Hole 
M_.:aralogical Samples &nd Thst Condiclins 

Pore Saturation and Test Conditions 
Natural-state Poreowter Centent Percentages 

Porosity Values and Test Conditions 
Therual/Hechanical Stratigraphic Units 
Transaissivity Data and Pumping Conditions 
Well Test Hydraulic Conductivity Measurements 
Water Elevations and Depthi, Dates of Measurements 

Water Chemical Co.utituent Values for Drill Holes

USGS WKIR 84-4253 
USGS WRIR 84-4253 
USGS WRIR 84-4253 
USCS WRIR 84-4253 
IA-11497-KS 
USGS BMLL-1777 
USGS WRIR 84-4253 
USGS OFR 83-855 
USGS WRIR 84-4253 
U3GS WRiR 84-4253 
SANDC4-1076 
USGS YRIR 84-4253 
USGS WRIR 864-4253 
USUS WRIR 84-4197 
USGS WRIR 84-4253 
USGS OFR 83-855 
USGS OFR 85-484 
USGS WRIR 84.4253 
USGS WRIR 84-4267

tT.-25c #l

Water Elevations and Depths, Dates of Measurements 
Water Chemical Constituent Values for Drill Holes

USGS WRIR 864-4197 
USGS OFM 85-4864

UE-25c #2

Water Chemtcal Constituent Values for Drill Holes USGS OFI• 5-484

TE.-25c #3

Water Chesical Constituent Values for Drill Holes USGS O0lt 85-484

UE-25p #1

LitholoSic Unit Depths in Drill Hole 

Mineralogical Samples and Test Conditions 
Tran.•siseivity Data and Pumping Zonditions 
Water tltvations and Depths. Dates of teasurements

USGS OMF 84.450 
USGS OM 86-175 
LA-11497-MKS 
USGS WRIR 8A-424a' 
USGS OFR 84-4A0 
USGS I•RI 04-4197

SEPDJI-A5

HOLE
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UE.25a #7



DATA CURENTLY AVAILAJLE ORGANIZED BY DRILL HOLE

TYfPE OF DATA RFERECE CITATION 
- . ..... . . . .me

USeS 
USGS 
USeS

Water Chunical Constituent Values for Drill Holes

Water Elevations and Deptts. Dates of Measurements 
Water Chesical Constituent Values for Drill Holes

IRIR 64-4248 
OFR 85-484 
WRIR 84-4248

USGS OF 864-142 
USeS OFR 84-142

Water Elevations and Detths. Dates of Measureuents 
Water Chesical Constituent Values for Drill Holes

USeS 
USeS 
USGS 
usGs

OMl 84-142 
OM 84-142 
OFR 85-484 
VRTR 84-4267

USu C-1

bulk Density Values and Test Conditions 

Saturation Curve-Fit Ptrameters and Test Conditions 
Grain Density Values and Teat Conditions 

Hydraulic Conductivity Values and Test Conditions 
Lithologic Unit Depths in Drill Hole 
Matrix Potential Data and Test Conditions 
Kineralogical S=ples and Test Conditions 

Porosity Values and Test Conditions 

Thermal Conductivity Data and Test Cnnditions 
Yhermal/ahchanical Stratigraphic Units 
Eater Elevations and Depths., Dates of Heasureuenta

SAfND87.2380 
SAND88-0811 
UC•o-53602 
UCLR-53645 
SAND87-2380 
SAND8o-0811 
UCLR-53645 
SAND87-2380 
USGS OFl 81-1349 
SAND87-2380 
LA-114971-S 
SANDS8-0882 
USeS BULL-1777 
USGS OFR, 81-1349 
USGS OFR 864-491 
SANDSS-0811 
UC1A-53602 
UlA.-53645 
SANDBS-0624 
SAND84-1076 
USGS URIR 84-4197

U$S U-2

Bulk Density Values and Test Conditions 
Compressive Strength Data and Test Coand' tiona 
Elastic Properties (Poisson's Ratio 6 Ycung's Modulus) 
Grain Density V,.Ius and Test Conditions 
Lithologic Unit Depths In DrIll Hole 
Mineralogical Staples and Test Conditions

SANDS88-0811 
SANMS -0703 
SAND •5-0703 
SAND88-0811 
USGS 0FR 83-732 
IA-11497-KS 
SASDb8-0882 
USGS BULL-1777 
USGS OFR 83-732

SF.PDB-&6
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Y)ATA CURRENTLY AVAILABLE ORGANIZED BY DRILL HOLE

HOLE TYPE OF DATA

Porosity Values and Tes. Conditions 
Thermal Conductivity DOt& and Test Conditions 
Thermal/Aachanical Stratigraphic Units 
Water Elevations. and Depths, Dates of measurements

REFERECE CITATION( 

USCS OFR 84-491 
SAID88-0811 
SA.DSO-0624 
SANDS4-1076 
USGS WRIR 84-4197

1,SW C-3

Bulk Density Values and Test Conditions 
Grain Density Values and Teat Condicions 
Lithologic Unit Depths in Drill Hole 
Mineralogical Samples and Test Conditions 
Porosity Values and Test Conditions 
Laboratory Sonic Velocity Measureaents 
Water Elevations and Depths. Dates of Measurements

USGS 
USGS 
USeS 
USeS 
USuS 
USeS 
USeS

OFR 8M-552 
OFM 84-552 
OFR 84-491 
OFM 84-491 
OFM 84-552 
OFR 84-552 
WRIR 84-4197

USW .-4

Bulk Density Values and Test Conditions 

Saturation Curve-Fit Parameters and Test Conditions 
Grain Density Values and Test Conditionz

Hydraulic Conductivity 
Lithologic Unit Depths 
Matrix Potential Dat% 
Mineralogical Samples

Values and Teat Conditions 
in Drill Hole 

and Test Conditions 
and Test Conditions

Porosity Values and Test Conditions 

Laboratc j Sonic Velocity Keasurements 
Thermal Conductivity Data and Toot Conditions 
Thermal/Hochanical Stratigraphic Units 
Tramuaissivity Data and Pumping Conditions 
Well Test Hydraulic Conductivity Measuromem•t 
Water Slevations " Depths. Dates of Keasursuents 

Water Chemical Constituent Vailas for Drill Holes

SAND87-2380 
SAND8S-0811 
UCLR-53795 
USeS OFM 84-552 
SAND87-2380 
SANDS8-0811 
UCLR-53795 
USeS OFM 84-552 
SAND87-2380 
USeS OF 84-063 
SAND87-2380 
IA-10927-KS 
LA-11497-KS 
SAND•S.-0882 
USGS BULL-1777 
USeS OF• 84-789 
SAND8S-0811 
UCLA-53795 
USGS OFR 84-552 
USGS OMF•84-552 
SANDS8-0624 
SAND84-1076 
USCS URIR 86-4015 
USGS URIR 66-4015 
USGS OM 84-063 
USeS VRI. 84-4197 
USGS OFR 84-063 
USGS OM 85-484

USW GU-3

Bulk Density Values and Teot Conditions SAND 87-2380 
SANDO8-0811

SEPDD-A7



DATA CaRRENTLY AVAILABLE ORGAIZED BY DRLLL HOLE

ROLE TYPE OF DATA 
....... 0e....

Saturation Curve-Fit Parmetra and TesL Conditions 
Grain Density Values and Test Conditions 

Hydreulic Conductivity Values and Test Conditions 
LLchologic Unit Depths in Drill Hole 
Matrix Potential Data and Test Conditions 
Min•aralogical Samples and Toot Conditions 

Paleomagnetic Data and Test Conditions 
Porosity Values and Test CondtLions 

Laboratory Sonic Velocity Measurements 
Thermal Conductivity Data and Test Conditions 
Ther•al/Mechanical Stratigraphic Units 

USW H-1 

bulk Density Values and Test Conditions 

Grain Density Values and Test Conditions 

Hydraulic Conductivity Values and Test Conditions 
Lthologic Unit Depths in Drill Hole 
Matrix Potential Data and Test Conditions 
Pore Saturation and Test Conditions 
Natural-state Poraewater Content Percentages 
Porosity Values and Teat Conditions 

Relative Hydraulic Conductivity & Test Conditions 
Storage Coefficient Values for Well Tests 
1termal/Mechanical Stratigraphic Units 
Transuissivity Data and Pumping Conditions 
Well Test Hydraulic Conductivity Measurements 
Water Elevations and Dapths, Dates of Measurements 

Water Chemical Constituent Values for Drill Noles

REFEIENCE CITATION 

USGS OFR 84-5j2 
SAND87-2380 
SAND88-0811 
USGS OFR 84-5j2 
SAIDI7-2380 
USGS OFR 84-491 
SAND87-2380 
LA-11497-KS 
SAND8i8-0882 
USGS OFR 84.041 
USGS OFR 65-48 
SAND88*-V11 
USGS O 84-5r2 
USCS CFl Z4-552 
SAF138-0624 
SAHN84-1076 

USGS WKIR 84-4032 
USGS WRIR 84-4193 
USGS WRIR 84-&032 
USGS bVR 84-4193 
USGS WRIR 84-4032 
USGS VRIt 84-4032 
USGS VRLt 84-4193 
USGS WRIR 84-4032 
USGS WRIR 84-4032 
USGS IWRIR 64-4032 
USGS WRIR 84-4193 
USGS WRIR 84-4193 
USGS IRIR 84-,.032 
SANDBA- 1076 
USGS WRIR 84-4012 
USGS VRIR 84-4032 
USGS WRIR 84-4032 
USGS VRIS 34-4197 
USGS VRIR S8-4032 
USGS WRIR 84-4267

USW H-3

Lithologic Unit Deptbs in Drill Hole 
Mineralogical Samples and Test Conditions 
Storage Coefficient Values for Well Tests 
Thermal/Mechinical StratiSraphic Units 
Transmiesivity DaUta and Pumping Conditions 
Well Test Hydraulic Conductivity Heasureunts 
Water Elevations and Depths. Dates of Xeasuresents 
Water Chemical Constituent Values for Drill Holes

USGS WRIR 84-4272 
IA-11497-KS 
USGS WRIR 84-4272 
SAND84-1076 
USGS WRIt 84-4272 
USGS MIR 84-4272 
USGS WRIR 84-4197 
USGS OFR 85-484

SY.PDB-A8



DATA CURE1NTLY AVAIIELE ORGANIZED BY DRILL HOLE

TYFE OF DATAHOLE 

USW H-4

REFERENCE CITATION

Lichologic Unit Depths in Drill Hole 
Mineralogical Samples and Test Conditions 
Ferctnt Water Production in Drill Hole Intervals 
Thermal/Machan&cal Stracigraphic Units 
Transitssivity Data and Pumping Conditions 
Wall Teat Hydraulic Conductivity Measurements 
Water Elevations and Depths, Dates of Heasirements 

Water Chemical Constituent Values for Drill Holes

USGS gRID 85-4030 
IA-11497-KS 
USGS YRIR 85-4030 
SAND-84-1076 
USGS VRIR 85-4030 
USeS ,RIIR 85-4030 
USCS WRIR 84-4197 
USCS WRIR 85-4030 
USCS OF 85-484 
USGS WJRIR 85-4030

USV H-5

Lithologi- Unit 'eptha in Drill Role 
Kineralc il Samples and Test Conditions 
Themal/P nanical Si.acigraphic Units 
W'cer Elevations and Depths, Dates of Measurements 

Water Chemical Constituent Values for Drill Holes

USGS OFM 83-853 
IA.11497-KS 
SAND84A-1076 
USGS OF. 83-853 
USGS WRIR 83-4171 
USGS WRIR 84-4197 
USGS OFM 83-853 
USGS OFM 85-481

USH H-6

Hingralogtcal Samples and Test Conditions 
Therual/Mechanical Stratigraphic Units 
Water Elevations and Depths, Dates of Keasurements 

Water Chemical Constituent Values for Drill Holes

IA-11497-KS 
SAND84-1076 
USGS OFR 83-856 
USGS gRIR 84-4197 
USGS OFM 83-856 
USGS OMR 85-484

USW VH-I,

Lithologic Unit Depths in Drill Hole 
Water Elevations "nd Depths Dates of Measurements 
Water Chemical Constituent Values for Drill Holes

USCS 
USGS 
USGS 
USGS 
USGS

OfI 82-457 
WRIR 84-4197 
OM 85-484 
WRIR 84-4267 
WRIR 86-4359

USV VH-2

Lithologic Unit Depths in Drill Hole 
Water Elevations and Depths. Dates of Keasureoents

USGS OFM 85-475 
USGS WRIR 84-4197

USV WTV-

Mineralogical Samples and Test Conditions 
Water Elevations and Depths. Dates of Neasureuents

IA-11497-KS 
USGS WRIR 84-4197

SltDB-A9



DATA CURRTLY AVAILABLE ORGANIZED BY DRILL HOLE

TYPE OF DATA REFERENCE CITATION

USi WT-10

Water Elevations and Depths. Dates of Measurements USGS VRIR 84-4197

USu VT-Il

Water Elevations and Depths. Dates of Heasureuents USGS WRIR 84-4197

USV WT-2

Kineralogica: S&nple and T- . r ndittons 
Water Elevations and Depth. ces of Keasurements

IA-11497-KS 
USGS WRIR 84-4197

USV WT-7

Water Elevations and Depths. Dates of Measurements USeS WRIR 84-4197

Bulk Density Values and Test Conditions SAND88-Odll 
Bulk Modulus Data and Test Conditions SAND86-1131 
Compressive Strength Data and Test Conditions SAND86-11?l 
Elastic Properties (Poisson's Ratio & Ycung's Kodulus) SAND86-1131 
Farameters for Keasured Floods USGS VRIR 83-.U01 
Cross Section Locations for Predicted Floods USGS WRIR 83-4001 
flood Predictions (100 yr. 500 yr & Regional Ka.,isni) USGS WRIR 83-4001 
Grain Density Values and Test Conditions SANDSB-OSl0 
Lithologic Unit Depths in Drill Role SAN.-89-2270 
Mineralogical Samples and Test Conditions SAND86-1121 

SANDS8-0882 
USGS OFa 84-49l 

Permeabilicy and Test Conditions SAND89-2270 
Paleomagnetic Data and Test Conditions USCS OfM 85-48 
Porosity Values and Test Conditions SAND8S-O811 

SAND89-2270 
Lacation Coordinates for Surface Sampies SANDW6.ll31 

SANDS8-0811 
SANDD8S-2270 
USeS OFR B4-491 
USGS OFR 85-46 

Water Chemical Values for Springs & Ron-Drill Hole Wells USGS WRIR 84-4267

SKPDB-AIO
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DATA CUMEWTLY AVAILABIE SEP01 0RWAIZED BY PARWETI

Bulk Density Valuies and Test Conditions:

J-13 
UE-25a f1 

!.-2Sb fl 
USW G-1 

UswJ 0.2 
USUI C-3 
USi C-4 

USI? GU-3 

Usvw H-1 

non-core samples

USGS VRT3. 83-4171 
SA.NDSS-O11 
USGS OFR 81-1335 
USGS WIRIR 94-4253 
sANDS7-2380 
SANDB -0811 
UCLR -53602 
UCI.R-53645 
SANDS -811O i 
USGS OMl 84-552 
SAND87-2 380 
SAND8S -0511 
UCLR- 53795 
USGS OMl 64.5 
SAN87 -2380 
SANDBS-0811 
USGS Ofl 64-552 
umG VRIR 64-4032 
USGS IRIR 84.4193 
SAND8S-OP' I

Bulk Modulus Data and Teit Conditi~.as:

non-care samples SAND86 .1131

Compressive Strength Data and Test Conditiorns:

USV 0-2 
non-core samples

sAND85-0703 
SANS6- 1131

Saturation Curve-Fit Parameters and Test Conditions:

USW G-1 
USI; 0-4 
UiSW GU0-

SAND67.2390 
SANDS? -2380 
SAND87 -2310

Elastic Properties (Poifson's R~atio & Youn$'s Modul.us):

USV G-2 
noni-care &aMyles

SA.NbN:-0703 
!SANW-~.1. 11

FeraiL.ters for Measured Floods:

non-core tauples USG3 WRIt. 83.4001

Cross Section Locations for Predicted Floods.

non-care samples USGS WIRIR 83-4001

SKPDII -AI I
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DATA CKWRRflRY AVAILBLE. SUPDS ORGANIZED BY PAPAKEER 

Flood Predictions (100 yr. 500 yr & Regional Maxim=a) & Locations:

non-cars samples USGS IIRIR 83-4001

J-13 
UE-25& #1 

UE-25b l 
UsI? G-1 

USI? G-2 
usw c.3 
UsW 0-4 

USli CU-3 

USw M_-I 

non-core wamples

USGS WRXR 83-4171 
SANJ)88-08il 
USGS OnR 81-1338 
USGS WRIR 84-4253 
SANDB8 .08 11 
UCLR- 53645 
SANDOO-0611 
USGS OEl 84-552 
SAND88 -0811 
UCLR- 53795 
USGS UFR 84-552 
SANDBI -0811 
USGS OFR 64-552 
USGS WVII 84.4032 
USGS IJRIR 84-4193 
SAND88-0B11

Hydraulic Conductivity Values and Test Conditions:

J .13 
UE-25b 0l 
135w C-i 
USW1 C-4 
Usli GU-3 
Usli H-1

USGS VRII 83-4171 
USGS 'JR1R 64-4253 
SArAhB7-2380 
SAND8 7-23 80 
SAND87-2380 
USGS WRIB. 84-4032

Lithologic Unit Depths in Drill Hole:

J -13 
UE-25b ill 
UE-25p #1 

USVw 012 
USv U-2 
USV C-3 
USV G-4 
USW GU-3 
uSW H-1 
USv H-1 
USV U1-4 
USW Hi-S 
1351 V11-1 
US51 VH-2 
non-cor: samples

USGS 11111 83-4071 
USGS WRII 94-4253 
USGS OMI 84-450 
USGS OMl 66-175 
USGS OMl 61-1349 
USGS OMl 63-732 
USGS Oil. 84.491 
USGS OMl 84-063 
USGS OMl 84-491 
USGS WRII 84-4032 
USGS WRIRl 84-4271 
USCS VIII 85-4030 
USGS OER 83-853 
usos OM 62-457 
USos onR 55-475 
SAND8 9-2270

SvKpv1 Al?

Grain Density Values and Test Conditions:
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DATA CURREMYI AVAILABLZ SEPDB ORGANIZED BY 1ARAKPTER

Katrix Potential Date. and Test 

USW G-1 

USW GU-3 
USV H-1

C'Jiditions:

SANDS7-2 380 
SAND97-2 380 
SA&"'87 -2380 
USGS UthIR 84-4193

Kineralogical Samples and Test Conditions:

J-12 
J-*13 
UE.25a #1 

UE-25L il 

UE-25P E1 
USW G-1.  

USU G-2 

LJSW G-3 
USlI G-4 

USWI GU-3 

USI? H-3 
USY H-A 
USV H-S 
USIv 1-6 
USV UT-1 
USV UT-2 
non-care samples

IA- 11497-KS 
IA-11497-KS 
LA-11497-MS 
SANDISO-0882 
USGS OFR 84-491 
IA-1 149 7-KS 
USGS BULL-''77 
LA- 11497-HS 
LA- 11497-MS 
SANDS8 -0882 
USGS BULL-1777 
USGS OMl 81-1349 
USGS OFR 64-491 
LA-11497-MS 
SANDSS-0882 
USGS BULL-1777 
USGS OM 83-732 
USGS On' 84-491 
USCS OFR 84-491 
IA- 10927 -ME 
IA. 11497-KS 
SANDS. -0862 
USGS BULL-1777 
USGS 0OM 84-789 
IA- 11497-KS 
SANDSS-0882 
USGS 01K 84-491 
IA. 11497-MS 
LA-1i 97-MS 
IA- 11497-KS 
IA- 11497-KS 
IA- 11497-KS 
LA- 11497-KS 
SAND86S-1131.  
SANDal -0882 
USGS 013. 84-491

V'srieabillty and Test Conditions:

non-core, samples SAND89-2270

SUMVI-A I
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DATA CURRENLY AVAIW~LE SEMD ORGANIZED BY PARAJIETU4

Percent Water Production in brill Hl~oe Intervals:

USW H-4 USCS WRI~n 85-4030

Paltopagnecic Date, and Test Conditions:

USW GU -3 
non-core samples

USGS OFR 85-48 
USGS OFR 85-48

?or* Saturation and Teot Conditions:

J .13 
13E-25b 01 
USW; H-1

USGS 
USCS 
USGS

WRIR 83-4171 
WRIR 84-4253 
WRIR 84-4032

Natural-state Forevater Content Percenta~ges:

UE-25b #1 

;JSU H-1

USGS 
USCS 
USGS 
USGS

WRIX 83-4171 
OFR 83-855 
Vft'JR 84-4253 
WRIK 64-4032

Porosity Values and Tesnt Conaiticus:

J .13 
UE-25a #1 

UE-25b f1 
USWi G-1 

USV G-2 
USV G-3 
USW C-4 

USWI CU-3 

USW H-1 

non-core samples

USGS WRIl. 83.4171 
SAW88 -0811 
USGS OFR 81-1 38 
USGS WRIR 84-4253 
SAKDOO -0811 
UCLR- 53602 
UCLK-53645 
SANtBIS-0811 
USGS OFR 84-552 
'ANDBS -OS11 
UCLR-53793 
USGS M'F 84-552 
SAnDs8O8211 
USGS OFR 84-552 
USGS WRIK 64-4032 
USGS WRIR 84-41930 
SANDOB-0611 
SAND89-2270

Relative Hydraulic Conductivity & Test Conditions.

US'J H- I USGS IJRIR 84-4193

Location Coordinates for Surface Samples:

non-core samples SAN86 -1131 
SA2Th88 -0811 
SAID89 -2270 
USGS DIR 84-491.

hubPlI-AI 4
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DATA CUI1WET1 AV&IIJJLE SEPDB ORGAN.ZED SY PARAMETER

USGS 6MR 95-48

Laboratory Sonic Velocity Measuiremenits:

J-13 
UE-25a #1 
USV C-3 
L'SW C-4 
USV CU.)

USGS 
USGS 
USGS 
USGS 
USGS

W1RIR 83-4171 
OnR 81-1338 
OFR 24-552 
OM 84-552 
OFR 84-552

VWtpr Chepical Values for Springs 6 Won-Drill Hoic Wall&:

non-core samples

Stor&Se coefficient Values for Well Tests: 

USH H-1 
USW H1-3 

Thermal Conductivity Data and Test Conditions: 

IJSw G-1 
USW G-2 
11SV G-4 
USW CU-3 

Th~rualfliachanical Stratigraph&.- Units:

UE-25a #1 
UE-25a #4 
UE-25a #5 
UE-2Sa #6 
UE-25a #7 
UE-25b #1 
USwI C-1 
USV C-s 
USw C-4 
U.Sw GU-3 
USIW 1-1 
USW H-3 
USW` H-.4 
USW H1-5 
3SV 11-6

USGS WRIR 84-4267

USGS WIRIR 84-4032 
USGS WRIR 84-4272

SANDBOS-0624 
SANDS)B-0.624 
SANDhSO-0624 
SANDSS8-0624

':AND8A -1076 
ANDS4.1O7b 
kD4-~61 0/O6 
ANDS4. 1076 

SAjqD84 -1076 
SANL,84 -1076 
SAND84-10. 6 
SAKD84 -1076 
SANDIA -1076 
SAID84 -1076 
SAND84- 1076 
SAND84 -1076 
SANDSL.-1076 
SAND84-1076 
SAND84- 1076

Transmimsivity Data and Pumping Conditions:

J31) 
UE-25b, #1 
UE-25ýp El1 
USI? G-4 
us**, "-I 
USI? H-3 
USI 11-4

USGS 
USGS 
USGS 
USCS 
USGS 
USGS 
USGS

URIR 
WI~Ri 
WRIR 
WRIR 
VRIR 
gRIR 
IJRIR

83-4171 
84-4253 
84-4248 
866-4015 
84-4032 
84- 4272 
85-4030

' " 'PDI)I- A 15~



DATA CURRERLY AVAILABLE SEiDI ORGANIZED BY PAPA1ETER

Well Test Hydraulic Conductivity tHeasureikents;

J-11 
J-12 
J-13 
UE- 164 
IE -16£f 
UE-25 VT 012 
UE-25 WT 913 
UE-25 VI 9F14 
UE-25 WT 015 
UE-25 WT #16 
UE-25 VT 917 
UE-25 VT #3 
UE-25 WT 94 
UE-25 VT #a 
UE-25b f1

USGS 
USGS 
USGS 
USGS 
USGS 
USGS

WRII 
WRIRh 
11111 
1ITRID 
WRIR 
WRIl

83-4171 
84-4253 
96-"015 
84-4032 
64-4272 
85-4C'30

USGS WRIR 64.4197 
USCS VRII 84-4197 
USGS WRII 84-4197 
USGS 1543-3 
USGS 1543-3 
USGS WRII A4-4197 
USGS WRIRi 84-4197 
USGS WRII 84 4197 
USGS URII 84-4197 
USG V.RIR 84-4197 
USC J"Ill 84.4197 
USGS VRII 64-4197 
USGS WRil 14-4197 
USGS VRII 84-4197 
USGS WRII 84-4197 
USGS WRIR 84-4253 
USGS URIR 84-4197 
USGS OM. 84-450 
USGS VRII 84-4197 
USGS VRISR 84-4248 
UJSGS ORV .-142 
USGS Or' .142 
USGS VP 4-4197 
USIGS WI4  34-4197 
USGS WLIP. 84-4197 
U!SCS OFl 84-063 
USGS WRil 94-4197 
USGS VRII 84-4032 
USGS URIR 84-4197 
USGS VRII 84-4197 
USGS WtRIR 84-4197 
USGS WRil 85-4030 
USGS OFR 83-853 
USGS VRII 13-4171 
USGS VRII 84-4197 
USGS Oil 83-856 
USGS 6RIR 84-419ý7 
USGS WRII $4-4197 
USGS 1VAIR 64-4197 
USGS Will 84-4197 
USGS WKIl 84-4197 
USGS WVII 84-4197

U

SrPDH)11-M6

U

3.-1' 
UE-25b E1 
USW G-4 
USW H-1 
USW H1-3 
USWI H-4

Water Elevations and Depths, Dates of Keasurement:

UE-25c 
UE-25p

#1 
41

UE.29a #1 
UE-29* f2 
05W G-1 
0511 G-2 
0511 C-1 
USW 0-4 

USW H1-1 

USwI H-3 
U5W H1-4 

USW 11-5

USU H1-6

USW 
05W 
USW 
USV 
USIJ

VII-l1 
vI- 2 
VT-i 
WT-10 
VT-l1



DATA CURMiETLY ALVAItABLE SEP03 ORGANIZED BY PARAMtETER

USW UT-2 USGS VRIR 84-4197 
UJSW VT-7 USGS WRIR 94-6197 

Water Cheotcol Con~stituen~t Values for Drill Holes:

J.12 
J-13 

UE- 16d 
UE-16f 
UE- lit.  
UE.25b #1

;I11~AllI

USCS 0F'. 85-484 
USGS OMR 85-484 
USGS WRIR 63-4171 
USGS 1543-3 
USGS 1543-3 
USGS 1543-4 
USGS OFR 83-855 
USDC5 OFR 85-484 
USGS WRIR 84-.4253 
USGS WRIR 84-4267 
USGS OMR 15-494 
USGS OMR 8S-484 
IPSGS OFR 85-484 
USGS OMR 85-484 
USGS WI'IR 84-4248 
USGS OMl 84-142 
USGS OFR 84-142 
USGS OMR 85-484 
USGS WRIR 84-4267 
USGS OFR 84-063 
USGS OFR 85-484 
USGS WRIR 84-4~032 
USGS VRIR 84-4267 
USGS OIFR 85-484 
USu1 ' OFR 85-484 
USGS WLIR 85-4030 
USGS OFR 83-853 
USGS OFR 85-494 
USGS OFR 83-856 
USGS OFR 85-484 
'USGS OFR 85-484 
USGS WRXR 84-4267 
USGS WRIR S6.4259

lYE- 2 c 
UE-25c 
UE-25c 
UE-25p

El 
92 
#3 
El

U!..-29a 01 
UE-29a #2 

USU G-4 

USV H-1 

USI? H-3 
USWl H-4.  

us%; H-5 

USII H-6 

USW vm-x



*** flSt* * S -n **C9 't4d 'JtttL ahi

TYPE OF DATA 
......... t..  

Bulk Donsl lalues and Test Conditions 
Bulk Modul Data and Test Conditions 
Compressive Strength Data and Test Conditions 
Elastic Properties (Poisson's Ratio & Young's Modulus) 
Parasmeera for M-asured Floods 
Cross Section Locations for Predicted Floods 
Ftood PredIctions (100 yr, 500 yr & Regional Hax&a.um) 
Locations 
Grain Density Values and Test Condition., 
Lithologic Unit Depths in Drill Hole 
Mineralogical Samples and Test Conditions 

Perm* Sility and Test Conditions 
Paleomaenancic Data and Test Conditions 
PorosLty Values and Test Conditions 

Location Coordinates for Surface Samples 

Water Chemical Values for Springs & Non-Drill Hole 
We lls

REFERENCE CITATION 

SAND88-0811 
SAND8u-l131 
SAN'DS•-1131 
SAND86-1131 
USGS URIR 83-4001 
USGS URIR 83.400) 

& USGS VRIR 83-4001 

SANDO8-0811 
SAND89-2270 
SAND86-1131 
SANDSR-0882 
USGS OF, 84-491 
sTND89-2270 
USGS OFR 85-48 
SAND88-0811 
SAND89-2270 
sAND86-1131 
SANDO-S0811 
SAND89o2270 
USCS OFR 84-491 
USGS OFR 85-48 
USGS IRIR 84-4267

a
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DRILL H01ZS FOR WHICH COO.JiINATES ARE AVATILAIl

USV Boles

* 135W ES-I.  
* 135W ES.2 

135w C-1 
USu C.1 
USW C-3 
UAW 0-4 
uSW r.A- I 
USW CU- 3 

* USI. Cx 
* 135W CT 
usv~ H1.  
US! H1.3 
1351 H.4 
L'SW H-5 
USI: 1-6 
*USW H-WEST 
USIIe SA 
USW St 53 
U.11 IUZ-l 
Usli UZ-13 

* USViI UZ.2 
* IISV UZ-3 
* USW IJZ.4 
* 1351 UZ-5 
USV UZ-6 

* USH UZ.6.A 
1351 UZ-64 
1351 liZ.? 
1351 UZ-S 

* us1 IIZ.Hl 
USWa iZ-N24 
USwl UZ-N25 
135W UZ-N26 

*USW UZ-113 
USW1 UZ-N40 
tSW UZ.1Z41 
usv UZ-?'142 
US1W UZ-N43 
USWa UZ-N44 
USV UZ-N..5 
USWa UZ-N46 
US1J UZ-1147 
USI? .Z-1~44 
USWa UZ-N49 
USI? UZ-H5O 
1351 vZ-N5l 
1351? 55 
USWa UZ-1165 
uSWa uz-Ns66

liE Holes

UE-16d 
UE-16f 
UE-17& 

"* UE-25 C-5 
UE-25 5' #1.  
UE-25 Ri 910 
UE-25 RF O11 
UE-25 Ri f2 
UE-25 ii f3 
UE-25 RF 933 
UE-25 RF 914 
UE-25 RI #5 

"* UE-25 RF 96 
UE-25 Ri f7 
UE-25 RF f7A.  
VE-25 RF 48 
UE-25 RF 99 
UE-25 TC 91 
UL-25 TC 92 
UE-25 TC 93 
UE-25 TC 04 
UE-25 TCI. #1 
UE-25 TCL 92 
UE-25 TC1 73 
UL-IS MCI #4 
UE-25 UZ f4 
UE-25 UZ #5 
UE-25 LZN #1 
UE-25 UZN 910 
UE-25 UZN 912 
UE-25 UZN M1 
UE-25 UZM4 914 
UE-25 UZN #18 
UE-25 UZN 919 
UE-25 13N 734 
UZ-25 UZN 920 
UE-25 UZN 921 
UE-25 UZKI 022 
UE-25 UZI4 f23 
UE-15 UZN 292 
13E-25 UZN 929 
UE1-25 UZ23 93.  
UE1-25 ULN 930 
UE-25 UZk4 94 
UE-25 U3W 95 
UE-2% UZN 956 
UL1-25 UflI 96 
131-25 UWN 960 
UE1-25 13W 97

Seismic Holes

U3-25 Seismic #1 
U3-25 Seismic #10 
U3-25 Seismic #11 
U-25 Seismic #12 
U3-25 Seismic M1 
U-25 Seismi.c 914 
U3-25 Seismic #15 
U3-25 Setismic 916 
U3-25 Seismic #17 
U3-25 Seismic #18 
U3-25 Seismic 919 
U3-25 Seismic 92 
U3-25 Saismic 920 
U-25 Seismic #21 
U-1b Seismic 922 
U3-25 Seismic 923 
13.25 Seismic #24 
U3-25 Seismic 93 
U-.25 Seismic 94 
U3-25 Seivaic f5 
U3-25 Seismic 96 
U3-25 Seismic #7 
U3-25 Seismic 48 
U3-25 Seismic 99 
U3-26 Seisult 91 
U3-29 Seismic 41 
U3-30 Seismic #1 
U3-30 Seismic 92 
U-5 Seismic 01 
U-S Seismic 92 
US5-25 Seismic #1 
US5-25 Seismic 910 
IJS-25 Seismic 911 
US5-25 Seismic 912 
US5-25 Seismic 913 
US5-25 Seismic #14 
1JS-25 Seismic 915 
US5-25 Seismic 916 
US-25 Seismic 917 
US5-25 Seismic #18 
US-25 Seismic 919 
US5-25 Seismic 92 
US-25 Seismic 920 
13S.25 Seismic 921 
US-5.2 Seismic #3 
US-25 Seismic #4 
US-5.2 Seismic #5 
US5-25 Seismic 96 
US5-25 Seismic f7

* 
* 
* 

* 
a 
* 
* 
* 
* 
a 
* 
* 
* 
* 

* 
* 

* 
*

Other Holes 

J-11 
3-12 
J -13 
PS CAROLYN 
PS SAND~Y 
lost Hale #1 
Test Hole 9 10 
Test Hole #11 
Test Hleci 912 
Test Hlole #1) 
Test Hole 9 14 
Tet. Hole 915 
Test Hal* 92 
Test Hole #3 
Test Hole 94 
Test Hole 95 
Test Hole #6 
Test Hole 97 
Test Hole 98 
Test Pit #1 
Test Pit 92 
Test fit #3 
Test Pit 06

* Layout [)rill-hbol
SKI'I)- A 11
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DRILL HOLES FO)R WHICH COORDINATES AKE AVAILABLE

USWi Holes

USI? UZ-N6? 
USI? UZ-N68 
USI? UZ-N69 
USII UZ-NO 
USI? UZ-N71 
USI? UZ-N'2 
USWi UZ-N73 
USW UZ-M7a.  
IJS.J LZ-N75 
USI? UZ-N76 
USI? UZ-N77 
USWV IZ-N78 
USV UZ-N79 
USW IJZ-N8O 

USW UZ-u52 
USW UZ-N53 
USW UZ-N64 
IJSW UZ'tJ16 
USLI UZ-N87 
u USJZ-KSS 
USI? UZ-t119 
USU UZ-N90 
USW UZ.N93 
USW 13Z-N94 
IJSV UZ-?N95 
USW UZ-N96 
USWi UZ-N98 

"* USI? UZ4N-2 
" USW UZaH-4 

"* USWU LZ4N.S 
uswJ VH.1 
USV VII.2 

"* USV VP-3 
USwW T- I 
Usw Wr-10 
USW WT-11 
USI? W-T2 

"* USW WIT-21 
"* USUW IT-22 

USWi WT-7 
" *i V1~ Il-a 
"* USI? Wl3-9

UK Holes

UE-25 UZN #8 
UE-25 UZN #85 
UE-25 tizz #9 
UE-25 UZN #97 
UE-25 UZNC f1 
UE-25 UZNC t'2 
UE-25 VT #12 
L'E-25 WT #13 
UE-25 WT f14 
UE-25 VT #15 
UE-25 VT #16 
UE-25 WT #17 
UE-25 VT #18 

"* UE-25 VT 419 
"* UE-25 VT 420 

LJE-25 WT 03 
UE-25 WT 04 
U9:-25 Va' #5 
UE-?S VT #6 
UE-25a #1 

"* UE-25# #2 
UE-2Sa #3 
UE-25s. J4 
UK-IS. f5 
UE-25s 06 
UE25s. V7 
U!2-25b #1 

"* UE-25b #2 
UE-25c #1 
UE-25c 02 
UE-23c #3 
UE.25h, #1 
UE-25P #1 

"* UE-25pa 91.A 
"* UE-25pa #13 

UE-29 urN #91 
UF-29 UZN #92 
UE-29a fl 
UE-29& #2

seismic H~oles 

US-25 Seismic is 
US-25 Seismic #9

Ot:her Holes

* Lsyout brill-hole

0

I.
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SJK.LL nuLl-b rK WHACK BOTTOM H OLE INFVLM&TIOt IS AVAI LABLE 
(bottact 1401. Coordinatos. '.-pth)

Seismic Holes Other Holes

USI; G-1 
US': G-2 
USV G-3 
135W G-4 
135w GA-I1 
135W 01-3 
135w H-1 
1.7W H-.3 
135W 0I-4 
USlI H1*5 
us': H-6 
u US':131 
135W UZ-13 
u US' 3-6 
135W 132.6.  
u US' 3-7 
USV 132.8 
135W 132-124 
115W 132-125 
135W UZ2.126 
135W UZ-N440 
135W 132.141 
135W 13z442 
USW liZ-lU43 
135W liZ-NU.' 
135W 1JZ.N45 
135W UZ.1446 
WJV I32-1447 
UsII UZ-N448 
115W 132-149 
Usli 132-1150 
135W uz-l51 
Us': UZ-1452 
us': UZ-1465 
US': 132-166 
135W 132-167 
us': 132.146 
135W u32.169 
US': 132-N10 
13W 132-1171 
1351 132-172 
1351 132-113 
USH UZ-1174.  
US': UZ-1175 
Us': UZ-N76 
U35' 132-177 
1JSII VZ.178 
US': UZ-1179 
u US' 3-1180 
laS': 13-N11

E-1 6d 
UE-16 t 
UE-17a 
UE-25 RU f1 
UE-25 RF 010 
VE-25 IFE 611 
UE-25 P.' 92 
UE-25 RF 43 
UE-25 IT1 #31 
UE-25 ITF 04 
UE-25 I.E #5 
UE-25 REF 97 
L'E-25 RE 97A 
13E-25 ELF 08 
UE-.25 RF 99 
135.25 liZ 0'4 
UE5-25 UZ 05 
131-2S UZN fl 
UE-25 UZN 010 
uE.25 1321 f12 
11E-25 UZU 913 
13E.25 132 14 E' 
UE5-25 1321 #18 
UE4-5 1321 019 
135-25 VZN 02 
UE-.25 U321 #20 
UE-.25 1321 021 
UE-.25 UZ21 022 
UE1.25 UZN #23 
UE-.25 1321 028 
UE1-25 UZN f29 
UE1.25 UZU 03 
U1.25 1321 030 
13E.25 UZ21 94 
UE1-25 ULN #5 

UE1.25 1321 06 
Ul1-25 U3Z1 060 
131.25 UZI 970 
115-25 1321198 
UE-.25 1321 f8t 
135-25 UZN #95 

135-25 UZN #97 
UE5-25 UZZIC #1 
115.25 UZNC 02 
UZ-25 VT 912 
UL1-25 UT 013 

135.25 Vr 915 
UE-.25 VT 916

U3-25 Seismic #I 
U-.25 Seismic #10 
U-25 Seismic #l1 
13-25 seismic #12 
U3-25 Seismic #13 
U3-25 Seismic 914 
U-25 Seismic 015 
U3.25 Seismic 016 
U3.25 Seismic W1 
13-25 Seismic #18 
U3-25 Seismic 919 
U3-25 Seismic 02 
t, 25 Seismic 020 
U3.25 Seismic 021 
U3-25 Seismic #22 
U3-25 Seismic #23 
U-.25 Seismic 924 
U,.25 Seismic 01 
U3-25 Seismic #4 
U3.25 Seismic #5 
U-.25 Seismic 06 
U3.25 Seismic f7 
U-25 Seismic #8 
U3.25 Seismic 19 
U3-26 Seismic 01 
13.29 Seismic #I 
U-.30 Seismic 01 
U3.30 Seismic 02 
U.5 Seismic #1 
U.S Seismic 92 
135-25 Seismric 01 
US5-25 Seioxic 01.0 
135-25 Seiststc 011 
US-.25 Seisuic 012 
US5-25 Seismic 913 
US5-25 Seismic #14 
%)6-2s seismic #1s 
US5.25 Seismic 016 
US5-25 Seismic 917 
US5-25 Seismic #18 
US5-25 laismic 019 
US-25 Seismic #2 
135-2S Seismic #20 
135-25 Seismic 021 
135-25 seismic 0V 
US-25 Seismic 94 
US-25 Seismic 05 
135.2S Seismic 96 
US-25 Seismic 07 
135-25 Seismic 05

3rIWDI5 -A2 1
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(bottom Hole Coordinates. Dapth)

Other HolesUSW Holes UE Holes Seismic Holes 
............  

US-25 Seismic 09Usti 
usw 
1.*SW 
usw 
usw 
usw 
usw 
usw 
uSv 
usw 
usw 
usw 
usw 
usv 
uSv 
usw 
usw 
usv 
usw 
usw

uZ-N'
UZ-Na-.  
M-Ne" 
UZ-Ngfi 
UZ-N67 
ul-Nas 
UZ. 499 
uz-N90 
UZ-09? 
UZ-N94 
uZ-"95 
UZ-N96 
UZ-N98 
VH-1 
vH-2 
WT-1 
WT-10 
WT- I I 
wT-2 
WT- I

Ut-25 
UE-25

vr 
w r

017 
#Is 
.3

UE-25 Vr #6 
'UE-25& #1 
UE-25a #3 
UE-23a #4 
UE-25a #5 
UE-25a #6 
UE-25a #7 
UE-25b 01 
UE. 25c #1 
UE-25c 42 
UE-25c #3 
UE-25h #1 
UE-25P #1 
UE-29 UZN #91 
UE-29 UZN #92 
UE-29* #1 
UE-29a #2
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DRILL HOLES FOR WHICH f~f)KL INOREMATION 15 AVA1IAZLk.

(CORLE INTERVALS. PERCEN~T AND RECOVERY a~

USW Holes 

usI? C-i 
USW C-2 
USV C.3 
US', C-4 
IiSv GA-i 
USW CU-3 
USV H-1 
usV X1-3 
USV M-.4 
USII H-5 
USV H1-6 
usw uz-lI 
US', uz -1 
usw UZ-6 
US', UZ-6s 
USV UZ-7 
1jsw U&11
US', UZ-lN24 
US', UZ1125 
USV UZ-1126 
US', UZ-140 
USU UZ-N41 
USW UZ-N42 
USV UZ-1443 
USV UZ.N44 
USU UZ-NL.5 
USU UZ-N4& 
liSV VZ-NM7 
USWI UZ-N48 
US', UZ-tN49 
USV UZ-1F7O 
USV UZ-1174 
USW UZ-N75 
ujs' UZ-119o 
usW uz-1198 
115' VH-1 
USV VUI-2 
us', VT-1 
USV WT-10 
USV Vt-li 
USV lfl.? 
US', WT-7

XT9 Holes Seismic Holes Other Knlet

UE-25 P1 El1 
UE-25 31 fl0 
UE-25 lIT #11 
UE-25 RI' f2 
UE-25 FT #3 
UE-25 ILF f3B 
UE-25 ILF #4 
UZ-2S ILT #5 
UE-25 RF EV 
LIE-25 FT V7A 
UE-25 RF ES 
UJE-25 ILF #9 
UE-25 UZ 04 
UE-25 UZ 05 
UE-25 UZN El 
UE-25 UZN #10 
VE-25 UZN #19 
UE-25 UZN E21 
UE-25 UZ2N 422 
UE-25 U7.! 423 
UE-25 UT.N Mk 
UE~-25 1121 f29 
"'E-25 UZ.N 430 
A-25 UZN 485 
UE-25 UZN 497 
UE-25 VT 412 
LIE-25 WT 03) 
UE-25 WT f14 
uE-'5 VT 415 
UE-25 WT 416 
UE-25 WT 018 
UE-25 WT #) 
UE-25 WT 44 
UE-25 UT 46 
UZ-25a #4 
UE.25a 05 
UE-25a 46 
UE-25a #7 
UE-25b #1 
UE-25c #1 
UX-25c 42 
UE-25c 43 
UE.4Sh El 
UL-23P #1 
UZ.29 UZNi 491 
UE-29 UZI 492 
UE-29a El 
UE-29a 42
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HOLE HISTORIES SUBMITTED TO THE SEPDS

HI4WSI Hole Historian U.E-25 VT #3. VE-25 WT #4. 1VE-25 VT 05. LE-25 WT #6. 12E-25 
WT #12. UE-25 WT #13. UE-25 WT #14, UE-25 WT 015. UE-25 WT J16. tUE 25 WT 917.  
UE-25 WT #18. 135W WT-i, uSW vT-2. USW WT7.7 usw 1.7.10. L'swW T-11.  
DOE/H4V/10322- 10 

I~NVVSI Hole Histories t'E-25 RF #I. UE-25 ITF #7. LE-25 RF f3. VE.25 RF 0J3S. L'-25 
RE 04, UE-25 RE 45. UE-15 RE #7. LE-25 RE #7A. UE-25 RF 09. CE-25 RE 09. UE-25 
RF #10. UE-25 RI #11. DOE/NV/10322I11 

?*NWS1 Hole Histories UE.29a #I, UE.29a #2. DOE/NV/1O322-12 

NNWSI Hole History UE.25b fl. DOE/NV/10322-13 

NNVS1 Hole Histories L'E-25c #I, UE-?5c #2, UE-25c #3. DOE/NV/l0a22-14 

NNWSI Hole History UE-25h #I. t'OE/KV/10322-15 

HNWWST Hole Hlistory 1.'t>25p 01. DoEfNV/10372-16 

JNNWVS hI Hle1 Historius USW VH-1, USW Ai-2., DOE,'IJV.10322-17 

NNWS: Pole, Histories 135W H-1. L'SW H1-3. VSW H.-'. L'SW H.5. USW H 6, 
DOE/1V4/10322.118 

Nii¶SI Hole Histories 135W G-.1 1351 G-2. 135W C-3, 135W C.'.. USWI CA-i. L'SW 013.3, 
DDE/NV/10322. 19 

NNWSI Hole Histories USW UZ-1. UE-25 L'Z#4. UE-25 UZ 95. USW UZ-6. L'SV US-6s.  
USW UZ-7, USW UZ.8, USW UZ* 13, DOE/NV/10322.20 

1NNWSI Hole. Historiea, Unsaturated Zone -Neutron Holes, 76 Boreholes drilled 
betvven Kay 1984 and February 1986. DOENv/1O32.Z.21 

?NNVS1 51 Setsmic Hole His~ortax. DOE/MV.,'103?2 .15 

.NVSI Hole Histories L'E-25a 91, UE-25a. #I. VE-25* 4,. tE*25a 0S. UE-25& fb, 
"%E-25a1'. DOE'MV10322-q
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BULK DENSITY

TABLE DESCRIPTION: Bulk Density Values and Test Conditions 

PARAMETERS 
SBulk density value for the sample 
- Unit of measure for bulk density data (g/cm**3) 

LOCATION INFORMATION 
- Drill hole name for the data 
- Sample identification number 
- Depth in hole from which sample originates 

U Unit of measure for depth (ft. a) 

TEST CONDITIONS 
° Test rnmber of multiple tests on the same interval or sample 
- Testing method used to determine parameter value 
- Sample temperature and units of measure during test 
- Sample pressure and units of measure during test 
- Sample length and units of measure of sample tested 
- Sample diameter and units of measure of Lample tested 
- Sample mass and units of measure of sample tested 
- Saturation state of sample during test 

SEPDB TRACKXING INFORMATION 
- QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  

TBD indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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BULK MODULUS

TABLE DESCRIPTION: Bulk Modulus Data and Test Conditions 

PARAMETERS 
- Numerical value for bulk modulus 
- Unit of measure for bulk modulus data (OPa ... ) 

LOCATION INFORHAT:3JN 
- Drill hole name for the data 
- Sample identification number 
. Depth in hole from vhich sample originates 
- Unit of measure for depth (ft. m) 

TEST CONDITIONS 
- Test number of multiple tests on the same interval or sample 
- Testing method used to determine parameter value 
. Sample temperature and units of measure during test 
. Sample length and units of measure of sample tested 
. Confining pressure of sample during test 
- Sample diameter and units of measure of sample tested 
". Drainage condition of sample during test 
- Pore pressure conditions of sample during test 
. Saturation state of sample during test 
- Strain rate during test (per sec....) 

SEPDB TRACKING INFORMATION 
. QA level of the data-gathering activity under approved YKP/QAPP (QA or NQ).  

TBD indicates no QAPP was In place.  
. Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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IWA'OMG HOLE COORDINATES

ZTASLZ DESCRXITION: Nevada Pesv• Coordinates for Bottom of Surveyed Drill Holes 

PARAMETERS 
- Total depth of hole in feet 
o Total vertical depth of hole in feet (vill be <- total depth) 

WCATION lINFr ,VATION 
oNevada state-plane coordinates for bottou of hole or sample (measured in 
feet) 
N Nevada state-plans coordinates for bottom of hole or sample (measured in 
feet) 

TEST CONDITIONS 
ft Date of survey 
- Bottou hole survey type 

SEPDB TRACKING INFOLRATION 
- QA level of the data-gatherinrg activity under approved YMP/QAPP 'QA or NQ).  

TID indicates no QAPP vas in place.  
- Data authorizatLon number assigned each TPO data submittal 
- Page nAmber where value appears in reference document
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COMPRESSIVE STRDG'TH 
TABLE DESCRIPTION: Compressive Strength Data and Test Conditions 

PARAMETER~S 
o Numerical value for compressive strength 
- Unit of measure for compressive strength data (MPa.  

LOCATION INFORMATION 
* Drill hole name for the data 
* Sample identification number 
* Depth in hole from which sample originates 
- Unit of measure for depth (ft. a) 

TEST CONDITIONS 
- Test number of multiple tests on the same interval or sample 
- Testing method used to determine parameter value . Sample temperature and units of measure during test - Sample length and units of measure of sample tested 
- Sample diameter and units of measure of sample tested w Confining pressure of sample during test - Pore pressure conditions of sample during test 
* Drainage condition of sample during test 
- Axial strain at which sample failed 
- Unit of measure for axial strain data (milli ... ) * Strain rate during test (per sec....) 
. Saturation state of sample during test 

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved Y.P/QAPP (QA or NQ).  TBD indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal - Page number where value appears in reference document - Specifies location of reference in participant's data archive (PDA)
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CORE INFORMATION

TABLE DESCRIPTION: Core Inforuation. Intervals and Percent Recovery 

PARAMETES 
- Length of cored interval 
. Units for cored, recovered. and interval fields 
- Percent of recovered core to cored length (Z) 
- Length of actual recovery of core in interval 

LOCATION INFORMATION 
- Drill hole name for the data 
- Location of top of cored interval (measured in feet) 
- Location of bottom of core interval (measured in feet) 

TEST CONDITIONS 
- Identification number for section of core 

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YHP/QAPP (QA or NQ).  

TBED indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of refvrsnce in participant's data archive (PDA)
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CURVE FIT

TA-B DESCRIPTION: Saturation Curve-Fit Parameters and Test Conditions 

PARAMETERS 
. van Genuchten curve-fit parameter, alpha 
- Unit of measure for alpha data (per meter ... ) 
* Standard error for alpha 
- van Cenuchten curve-fit parazeter, beta 
. Standard error for beta 
- Residual saturation of sample 
- Standard error for residual saturation 

LOCATION INFOR4ATION 
- Drill hole name for the data 
- Sample identification number 
- Depth in hole from which sample originstes 
- Unit of measure for depth (ft. a) 

TEST CONDITIONS 
. Number of points in sample 
- Analysis method used to determine parameter value 

SEFDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YKP/QAPP (QA or NQ).  

TBD indicates no QAP? was in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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ELASTIC PROPER.TIES

TABLE DESCRIPTION: Elastic Properties (Poisson's Ratio &Young's Modulus) 

PARAMETERS 
*Poisson's ratio for the sample (no units) 
H umerical value for Young's modulus 

*Unit of measure for Youngs Modulus data (CPa, lb/sq ft..) 

WCATION INFORMATION 
- DrIll bola nane for the data 
. Sanple identification number 

Depth in bole from which sample originates 
*Unit of measure for depth (ft. a) 

TEST CONDITIONS 
Test number of multiple tests on the same interval or sample 

* Testing method used to determine parameter value 
-Sample temperature and units of measure during teat 
*Sample length and units of measure of sample tested 
*Sample diameter and units of measure of sample tested 
-Confining pressure of sample during test 
- Pore pressure conditions of sample during test 
*Drainage condition of sample during test 
*Axial s#train at which sample failed 

Unit of measure for axial strain data (/sec) 
Strain rate during test (per sec....) 
Saturation state of sample during test 

SEPDB TRACKING INFORMATION 
QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  
TBD indicates no QAPP was in place.  

-Data authorization number assigned each TPO data submittal 
Page number where value appears in reference document 
Specifies location of reference in participant's data archive (PDA)
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MEASURED FLOODS

TABLE DESCRIPTION: Parameters for Measured Floods 

PARA.•ETERS 
M Haximum discharge of water 

- Unit of measure for maxLmum discharge data (ex. cfs for cubic feet per 
second) 

LOCATION INFORMATION 
- Location of flood event measurement 
- Latitude of zxsection (oz. 36 do& 3 Bin) 
. Longitude of xsection (ox. 116 deg 24 min) 

TEST CONDITIONS 
- Date of actual flood event 
- Range in altitude of drainage basin. usually the feet above sea level (ex.  

3000 - 6080 ft) 
- Drainage basin area above location 
- Unit of measure for drainarea (ex. mi**2 for square miles) 

SEPDB, TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YHP/QAPP (QA or NQ).  

TBD indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal 
w Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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FLOOD PREDICTIONS

TABLE DESCRIPTION: Flood Predictions (100 yr. 500 yr & Regional Maximumi & 
Locations 

PARAMETERS 
- Estimated peak discharge 
* Unit of measure for estimated peak discharge data (ex. cfs for cubic feet 

per second) 
- Mean velocity of flood event (ex. 7.2 ft/sec 

LOCATION INFORMATION 
- Unique name for each cross-section location 
SNae of river bed or wash 

- Latitude of x section (ex. 36 deg 3 &in) 
- Longitude of x section (ex. 116 deg 24 min) 

Mean elevation of contributing drainage basin 

TEST CONDITIONS 
- Type of flood (100 yr. 500 yr. regional max ... ) 
- Cross-sectional area below water surface (ex. 11.000 sq. ft) 
- Cross-secticral dtstance between channel banks at water surface (ex. 1.530 

ft) 
- Vertical distance from water surface to deepest point in cross-section (ex.  

4.1 ft) 
- Contributing drainage basin area above cross-section (ex. 256 mi*-*2 for 

square miles) 
* Analysis method for calculating predictions (ex. fortymile wash study.  

statewide relations. SCS method. 482 x (drainatea**0.565), 2200 x 
(drainarea**0.571). Crippen & Bue boundary curve ... ) 

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YwP/QAPP (QA or NQ).  

TBD indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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GRAIN DENSITY 

TABLE DESCRIPTION: Grain Density Values and Test Conditions 

PARA[ETERS 
- Grain Density value for the sample 
. Unit of measure for grain dansity data (&/cm**3) 

LOCATION INFORMATION 
- Drill hole name for the data 
* Sample identification number 
- Depth in hole from which sample originates 
- Unit of measure for depth (ft. a)

TEST CONDITIONS 
Test number of multiple tests on the same interval or sample 
Testing method used to determine parameter value 
Sample temperature and units of measure during test 
Sample pressure and units of measure during test 
Sample length and units of measure of sample tested 
Sample diameter and units of measure of sample tested 
Sample mass and units of measure of sample tested

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YMP/QAPP (•A or NQ).  

TBD indicates no QAPP vwa in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA) 
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DRILL HOLE COORDINATES

TABLE DESCRIPTION: Drill Hole Locations. Surveys and Status 

LOCATION INFORMATION 
* Drill hole name for the data 
-m Nevada state-plane coordinates for top of hole (measured in feet) 

Nevada state-plane coordinates for top of hole (measured in feet) 
S Elevation above sea level of drill-hole 
" Elevation at top of casing (measured in feet) 

TEST CONDITIONS 
- Date of survey 
- Status of drillhole's construction 

SEPDB TRACKING INFO'•MATION 
- QA level of the data-gathering activity under approved YHP/QAPP (QA or NQ).  

TBD indicates no QAPP vas in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document
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HYDRAULIC CONDUCTIVITY

TABLE DESCRIPTION: Hydraulic Conductivity Values and Test Conditions 

PARAMETERS 
- Hydraulic Conductivity for the sample 
- Unit of measure for hydraulic conductivity data 

LOCATION INFORMATION 
- Drill hole name for the data 
- Sample identification number 
- Depth in hole from which sample originates 
- Unit of measure for depth (ft. a) 

TEST CONDITIONS 
Test id if multiple tests on the same interval or sample were taken 

- Testing method used to determine parameter value 
. Sample temperature and units of measure during test 
. Direction of measurement (horizontal. vertical) 

Sample pressure and units of measure during test 
- Confining pressure of sample during test 
. Sample length and units of measure of sample tested 
. Sample diameter and units of measure of sample tested 

SEPDB TRACKING INFORMlATION 
. QA level of the data-gathering activity under approved YKP/QAPP (QA or NQ).  

TBD indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal 
- Pago number where value appears in reference document 
. Specifies location of reference in participantos data archive (PDA)
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LITHOWGIC UNITS

TABLE DESCRIPTION: Lithologic Unit Depths in Drill Hole 

PARAMETERS 
. Stratigraphic unit nanm or rock type with the name of the stratigraphic 

unit above it for the interval described (ex. Bedded Tuff below Prow Pass 
Member) 

- Depth in hole to top of lithologic-unit interval 
- Depth in hole to bottom of lithologic-unit interval 
- Unit of measure for the interval (ft or a) 

LOCATION INFORMATION 
- Drill hole name for the data 
- Sample identification number 

SEPDB TRACKING I OMRHATION 
- QA level of the data-gathering activity under approved YTP/QAIP (QA or NQ).  

TBD indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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MATRIX POTENTIAL

TABLE DESCRIPTION: Matrix Potential Data and Test Conditions 

PARAMETERS 
- Katric Potential Value for the sample 
- Unit of measure for matric potential data 
- Range of the amount, such as >, <, trace or interval top, if amount is 

given as a range of values, for the matricpot value 

LWCATION IlPORI(TION 
* Drill hole name for the data 
- Sample identification number 
- Depth in hole from which sample originates 
- Unit of measure for depth (ft. m) 

TEST CONDITIONS 
- Sample temperature and units of measure during test 
a Test number of multiple tests on the same interval or sample 
a Sample pressure and units of measure azing test 
- Testing method used to determine parameter value 
- Quantity of vater present in the voids 
- Sample length and units of measure of sample tested 
. Sample diameter and units of measure of sample tested 
- Unit of measure for quantity of water present in voids - (d for 

dimensionless) 

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  

TBD indicates no QAPP vas in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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KINERAtIN, 

'ýTABLE DESCRIPTION: Mineralogical Samples log4 Teat Conditions 

Nae. of the mineral, oxide or constittISIt reported 
Numerical amount of the constituent 

- nft.1tthat-,constituentIs reported t Jý 
Uncertainty in reported data value 

TIONfo theTI 
;''Drill hole name frtedata 

- ample identification number 
*Depth in hole to to omiealogy.4ý interval 
* ephin hole to bottom of mineralog lijt~t Interval 
Depth. in hole from which sample arta fe 

*Unit of measure for depth (ft..a) 

CT ONDITIONS "* Teast number of multiple teats on the fill interval or sample 
' Type of analysis 

.,Cross-ereference to the comments In 01npieralsep table 
o Tsting method used to determine partifl i~r value 

*Type of material tested (mineral. vthol rI6ock, ..  

*Comments on material or various teata 

4 EPDB .TRACKING.INOM? ION 
QA level of the data-gathering activtjV under approved YKP/QA.PP (QA or 1QQ).  t ,TBD Indicates no QAP? was In place.  

*Data ý:a'uthorization numbe r assigned .4~ h'O data submittal 
4r Page, number where value appears in g41110nee document 

*Specifies location of reference In pAl Nipant's data archive (PDA) 
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PE1LNSEAB I LI TY

TABLE DESCRIPTION: Permeability and Test Conditions 

PARAKETERS 
- Permeability of the sample 
- Unit of measure for permeability data 

LOCATION4 INFORMATION 
. Drill hole name for the data 
- Sample identification number 
- Depth in hole from which sample originates 
- Unit of measure for depth (ft. m) 

TEST CONDITIONS 
. Test Id if multiple tests on the same interval or sample were taken 
- Testing method used to determine parameter value 
- Sample temperature and units of measure during test 
- Sample pressure and units of measure during test 
- Sample length and units of measure of sample tested 
. Sample diameter and units of measure of sample tested 
. Direction of measurement (horizontal. vertical) 

SEPDB TRACKING INFORMATION 
. QA level of the data-gathering activity under approved YhF/QAPP (QA or %,Q).  

TED indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal 
. Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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WATER PRODUCTION 

TABLE DESCRIPTION: Percent Water Production in Drill Hole Intervals 

PAMTERS 
. Percent water production value for the interval 
* Unit :of measure for percent water production data 

LOCATWIO INFORMATION 
i , Drill hole name for the data 

-Sample Identification number 
-_' Top of dapth interval which measurement represents 
.'. bottom of depth interval which measurement represents 

Unit of measure for the interval (ft or a) 

WESTCONITIONS 
a Test number of multiple tests on the same interval or sample 

" Testing 'ethod used to determine parameter value 
-. .'Date measurement was performed 

. Amount of deviation from best fit of test analysis 
" Amount of water pumped for the test 

1.. . ate at which water was pumped from the test well 

. SEPDB TRACKING INFORMATION 
. .- 4A -level of the daa.gathoering activity under approved YMP/QAPP (QA or NQ).  

-TBD indicates no QAPP vas "• place.  
'- Data authorization number assigned each TPO data submittal 

- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA) 

I.'.:.  
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PALEOHAGNETIC 

TABLE DESCRIPTION: Paleomagnetic Data and Test Conditions 

PARAMETERS 
o Average declination of remanence (water reference mark) 
- Numerical value for Intensity of remanence 
- Average inclination of remanence (water reference mark) 
- Inclination of remanence relative to reference mark 
- Unit of measure for the average declination and inclination data (degrees.  

-Unit of measure for the intensity data (Amp/& ... ) 
- Declination of remanence relative to reference mark 
- Unit of measure for the declination and inclination data (degrees ... ) 

LOCATION INFORMATION 
. Drill hole name for the data 
- Sample identification number 
- Depth in hole from which sample originates 
- Unit of measure for depth (ft. m)

CONDITIONS 
Declination of the reference mark 
Test number of multiple tests on the same interval 
Alternating field demagnetization prior to test 
Paleomagnetic orientation of the reference mark 
Half angle of the cone of 95% confidence 
Alternating field demagnetization levels used 
Fisher precision parameter 
Testing method used to deteruine parameter value

or sample

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YM4P/QAPP (QA or NQ).  

TBD indicates no QAPP was in place.  
- Data authorization number assigned eac1 TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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PORE SATURATION 

TABLE DESCRIPTION: Pore Saturation and Test Conditions

PARAMETERS 
- Value for the natural state pore saturation of the sample 
- Unit of measure for the pore saturation data (Z)

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  

TBD indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal 

P fage number vhere value appears in reference document 
- Specifies location of reference in participant's data archive (PDA) 

SEPDB-BI9

LOCATION INFORMATION 
- Drill hole name for the data 
. Sample identification number 
- Depth in hole from ahich sample originates 
- Unit of measure for depth (ft. m) 

"TEST CONDITIONS 
T Test number of multiple tests on the same interval or sample 

- Testing method used to determine parameter value 
- Sample temperature and units of measure during test 
- Sample pressure and units of measure during test 
- Sample length and units of measure of sample tested 
- Sample diameter and units of measure of sample tested



PORE WATER CONTENT 
TABLE DESCRIPTION: Natural-state Porevater Content Percentages 

PARAMETERS 
- Natural-scate vater content for total sample - Unit of measure for the natural state vater content data (cc/cc. vol X. vc S 2 ) 

LOCATION INFORMAT'ION 
. Drill hole name for the data 
- Sample identification number 
- Depth In hole from vhich sample originates 
- Unit of meaure for depth (ft. a) 

TEST CONDITIONS 
- Test number of multiple tests on the same interval or sample - Testing method used to determine parameter value . Sample temperature and units of measure during test Sample pressure and units of measure during test Sample length and units of measure of sample tested o Sample diameter end units of measure of sample tested 

SEPDB TRACKING INFORMATION 
QA level of the date-gathering activity under approved YHP/QAPP (QA or NQ).  TID indicates no QAPP vas in place.  

- Data authorization number assigned each TPO data submittal Page number vhere value appears in reference document - Specifies location of reference in participant's data archive (PDA)
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PC"-,SITY 

TABLE DESCRIPTION: Porosity Values and Test Conditions 

:PARAMETERS 
- Porosity value for the sample 
"* Unit of measure for porosity data (t. ) 

WMCATION INFOR,,ATION 
- .Drill hole name for the data 

- Sample identification number 
* Depth in hole from vhich sample originates 
- Unit of measure for depth (ft. a) 

TEST CONDITIONS 
* Test number of multiple tests on the same interval or sample 

Testing method used to determine parameter value 
, Sample temperature and units of measure during test 

S Sample pressure and units of measure during test 
. Sample length and uilts of easure 0of sample tested 
• Sample diameter and units of measure of sample tested 
S :Sample mass and units of measure of sample tested 

.ýSEPDB TRACKING INFORMATION 
* h - level of the data-gathering activity under approved YMP/QAPP (QA or S.1Q).  

TBD indicates no WPA Vas Ii place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document Specifies location of reference in participant's data archive (FDA)
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KELATIVE HYDRAULIC CONDLCTrVITY

TABUL DESCRIPTION: Relative Hydraulic Conductivity & Test Conditions 

PARAKu MS 
* Re.ative Hydraulic Conductivity Value for the sample 
- Unit of measure for relative hydraulic conductivity data 

LCATION INFOLRMATION 
- Drill hole name for the data 
- Sample identification number 
- Depth in hole from which sample originates 
- Unit of measure for depth (ft. a) 

TEST CON4DITIONS 
- Test number of multiple tests on the same interval or sample 
- Testing method used to determine parameter value 
* Sample temperature and units of measure during test 
- Sample pressure and units of measure during test 
- Sample length and units of measure of sample tested 
* Sample diameter and units of measure of sample tested 
- Direction of measurement (horizontal. vertical) 

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YHP/QAPP (QA or NQ).  

TBD indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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SAMPLE LOCATIONS 

TABLE DESCRIPTION: Location Coordinates for Surface Samples 

LOCATION It0"ORMATION 
SSample identification number 

S Location of sample 
.- 'tNevadaSate Plane Coordinates (easting) (measured in feet) L Nevada.State Plane Coordinates (northing) (measured in feet) 

Altitude above sea level of the sample 
S Unit. of measure for the altitude (ft. m or gl for ground level) 

.TEST.CONDITIONS 
- Date sample vas taken 

M- ethod of obtaining the sample's location 

-SEPDB TRA~CINC INFORMATION " QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  
TID indicates no QAPP yas in place.  

- Data authorization number-assigned each TPO data submittal in vhich the 
sample WU a first reported.
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SONIC VELOCITY 

TABW! DESCRIPTION: Laboratory Sonic Velocity Measurements 

PARAMETERS 
- Sonic Velocity Value for the sample 
- Unit of measure for sonic velocity data 

LOCATION INFORMATION 
- Drill hole name for the data 

- Sample identification number 
, Depth in hole from which sample originates 
* Unit of measure for depth (ft, m) 

TEST CONDITIONS A 
-Test number of multiple tests on the same interval or sample 

- Testing method used to determine parameter value 
- Sample temperature and units of measure during test 
"- Sample pressure and units of measure during test 

¶ - Sample length and units of measure of sample tested 
* Sample diameter and units of measure of sample tested 
- Direction of measurement (horizontal, vertical) 

S:SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  

o TBD indicates no QFPP vas in place.  
* Data authorization number assigned each TPO data submittal 
- Page number where value appears In reference document - Specifies location of reference in participant's data archive (PDA)
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THELMAL CONDUCTIVITY 

TABLE DESCRIPTION: Thermal Conductivity Data and Test Conditions 

PARAMETERS 
- Numerical value for thermal conductivity 
- Unit of measure for thermal conductivity data (W/mK, .. ) 

LOCATION INFORMATION 
- Drill hole name for the data 4 
- Sample identification number 

- Depth in hole from which sample originates 
. Unit of measure for depth (ft. an) 

TEST CONDITIONS 
. Test number of multiple tests an the same interval or sample 
. Testing method used to determine parameter value 
. Sample temperature and units of measure during test 
. Sample length and units of measure of sample tested 
w Sample diameter and units of measure of sample tested 
. Pore pressure conditions of sample during test 

Pore fluid used for sample saturation 
. Confining pressure of sample during test 
. Saturation state of sample during test 

SEPDB TRACKING INFORMATION A 
- QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  

TBD indicates no QAPP was in place. "i, Z 
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)
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LfttL-AML WVUCTUuVLV1

TABLE DESCRIPTION: Thermal Conductivity Data and Test Conditions 

PARAMETERS 
- Numerical value for therual conductivity 
- Unit of measure for thermal conductivity data (W/mK...) 

LOCATION INFRM(AT ION 
"* Drill hole name for the data 
* Sample identification number 
' Depth in hole from which sample originates 

* Unit of measure for depth (ft. a) 

-- TEST CONDITIONS 
- Test number of multiple tests on the same interval or sample 
- Testing method used to determine parameter value 
- Sample temperature and units of-measure during test 

a.Sample length and units of measure of sample tested 
S 'Sample diameter and units of measure of sample tested 

a lore pressure conditions of sample during test 
* Pore fluid used for sample saturation 
* Confining pressure of sample during test 
, Saturation state of sample during test 

~SEPD5TRACKINGI INFORM(ATION Q•A klevel of the data-gathering activity under approved YHP/QAPP (QA or NQ).  .- Th•D Indicates no QAPP was in place.  
* Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 

Specifies location of reference in participant's data archive (PDA)
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STRATIGRAPHIC

TABLE DESCRIPTION: Thermal/Mechanical Stratigraphic Units 

PARAMETERS 
- Stratigraphic unit name or rock tyrpe with the name of the stratigraphic 

unit above it for the interval described (ex. UO. TCw, PTn) 
"" Depth in hole to top of thermal/mechanical stratigraphic.unit interval 
- Depth in hole to bottom of thermal/mechanical stratigraphic-unit interval 
- Unit of measure for the interval (ft or m) 

LOCATION INFORMATION 
- Drill hole name for the data 

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  

TBD indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where, value appears in reference document 
- Specifies location of reference in participant's data archive (PDA)

SEPDB-B28



TABLE DESCRIPTION: Transmissivity Data and Pumping Conditions 

PARA!ETERS 
- Transmissivity value for the interval 
- Unit of measure for transmissivity data 

-ý.IOCATION INFOL14ATION 
. Drill hole name for the data 
- Sample identification number 
- Top of depth interval which measurement represents 

-Bottom of depth interval which measurement represents 
- Unit of measure for the interval (ft or m) 

,TEST CONDITIONS 
- Test number of multiple tests on the same interval or sample . Testing method used to determine parameter value -, M Kethod of analysis for transmissivity value 

Test episode if several tests are grouped into episqdes 
* Date water sample was collected 
- Rate at which water was pumped from the test well 

* Amount of water pumped for the test 
* Amount of deviation from best fit of test analysis 

SEPDB TRACKING INFORMATION 
* QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  

TBD indicates no QAPP was in place.  
S Data authorization number assigned each TPO data submittal 
S Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA) 
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TABLE DESCRIPTION: Well Test Hydraulic Conductivity Measurements 

PARAMETERS 
- Well test hydraulic conductivity value for the interval 
- Unit of measure for the well hydraulic conductivity data 

LOCATION INFORMATION 
a Drill hole name for the data 
- Sample identification number 
- Top of depth interval which measurement represents 
- Bottom of depth interval which measurement represents 
- Unit of measure for the interval (ft or m) 

TEST CONDITIONS 
T Test number of multiple tests on the same interval or sample 
- Testing method used to determine parameter value 
- Method of analysis for conductivity value 

- Test episode if several tests are grouped into episodes 
- Date water sample was collected 

- Rate at which water was pumped from the test well 
- Amount of water pumped for the test 

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  

TBD indicates no-QAPP was in place.  
- Data authorization number assigned each TPO data submittal 
- Page number where value appears in reference document 
- Specifies location of reference in participant's data archive (PDA) 

., . t 

., .
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=AltA LEVEL 
TABLE DESCRIPTION: Water Elevations and Depths. Dates of Measurements 

PARAMETERS 
- Date of water level measurement - Value used to correct down-hole run to true run - Depth to water, true vertical if depth correction is specified.  altitude is given depth is depth of water below land surface.  
- Altitude of water surface above sea level 
- Depth of drill hole from which samples orginated 

Altitude of land surface at the well 
- Unit of measure for sample

If surface

LOCATION INFORMATION 
- Drill hole name for the data 
- Sample identification number 
- Top of interval that the level represents 
- Bottom of interval that the level represents - Source of the land-surface altitude 

TEST CONDITIONS 
Test number of multiple tests on the same interval or sample " Testing method used to determine parameter value - Measurement access for reported value (i.e.. composite, tube 1. upper, 
lover) 

,,.-SEPDB TRACKING INFORMATION QA level of the data-gathering activity under approved YMP/QAPP (QA or NQ).  TBD indicates no QAPP was in place.  
- Data authorization number assigned each TPO data submittal - Page number where value appears in reference document - Specifies location of reference in participant's data archive (PDA)

Ihi 
J
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DRILL HOLE WATER CHEMISTRY 
TABLE DESCRIPTION: Water Chemical Constituent Values for Drill Holes 

PARAMETERS 
- Name of the chemical Constituent or physical property SNumerical amount or value of the Constituent or physical property Unit of measure for the constituents (mg/i. pCu/l) 

- Uncertainty in reported data value 

LOCATION INFORMATION 
- Drill hole name for the data 

- Sample identification number 
- Top of depth interval which sample represents 
- Bottom of depth interval which sample represents 
- Depth in hole from which sample originates 
- Unit of measure for the interval (ft or u) 

TEST CONDITIONS 
. Cross-reference to the coments in the vtrsum table 
- Date water sample was collected 
- Testing method used to determine parameter value 

. Type of analysis 

. Sample temperature and units of measure during test "- Quantity of water pumped before sample was taken . Well interval temperature when sample was collected ". Length of pre-sample pumping in units of time 
- Discharge rate of pre-sample pumping 

SEPDB TRACKING INFORMATION 
- QA level of the data-gathering activity under approved YMP/QAPP (QA or %Q).  TBD indicates no QAPP was in place.  . Data authorization number assigned each TPO data submittal - Page number where summary information appears in reference document - Page number where value appears in reference document - Specifies location of reference in participant's data archive (PDA) 
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F.XAKPLE OF SF.PDB PRODUCT (DATA RV.PORT)

TN? SITS & ENGINEERfING ?RORTIES DATA BASE OSEMO) 
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SUDS Data bass Administrator Request Numbern:~ Sandia National Laboratories -%&to Reuatvedm Technical Project# Division, 63166 ProdUCt QA Levels 77 
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Telephones (S63 ot fls) 866-0304 or 846-6178 

T ECOKPLETZD IT UQUVESTOR.
Racng IL oi.1i Signature 

oclagaztaionu & .4i 

addresigasnEWEMM I5 .

york Requested - Attach additional explanations, 
sketchtes and tAzsple listings It appropriatel

I

- Date$. .Z 

*Telephones _,fy L.?6v!-.  

ýRequested 
Data GA Levels

VWAAJ 

S- ate- lap,

Type# Data batry 40F- roduct Request - Other ___ 

Accepted By 4ý L-10,-4~- Date Assigne.d Too 0 Date.  Verified By$ vo Dtes Approved By$ Patel 

Product Rusbera, oir Accession Nuabtris
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KXAHPLE OF SKPI)H PRODUCT (DATA RVPORT)
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KXAMPLE OF SIKWDB PRODUCT (DATA REPORT)
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EXAMPLE OF SKPOB PRODUCT (DATA REPORT)
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EXAMPLE OF SEPDB PRODUCT (DATA REKPORT)
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IEXAMPUE OF SEPDB PRODUCT (DATA REPORT)
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EXAMIE OF SEPDB PRODUCT (DATA REPORT)
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1.0 INTRODUCTIOtN

The Geographic Information System (GIS) component of the Technical Data Base 
is under development by the Remote Sensing Laboratory (RSL) operated by EG&G 
Energy Measurements, Inc. (EG&G/EK). The purpose of the Geographic Nodal 
Information Study and Evaluation System (GENISES) is to provide a repository 
for technical data that are best characterized by spatial or geographic 
(map-oriented) features.  

Chapter 2 describes the primary types of data currently held by EG&G/EH RSL 
and provides reference information on the sources of GENISES data. This 
information is presented in the form of two tables.  

Chapter 3 discusses the significant activities during the previous quarter, 
including data added to the database, requested and delivered products, and 
the status of the EX&QG/E RSL YMP Support Office.  

Chapter 4 describes major activities scheduled for the upcoming quarter, 
including plans for equipping the WP Support Office, the development plan 
for the GENISES database, and design plans for the revised Site Atlas Map 
Portfolio.  

The YMP GENISES Work Request form is provided in Appendix GEISES-A. This 
form is to be used when requesting information products from the GOEISES 
database.  

2.0 DATABASE CONTENTS 

2.1 Types of Data Currently Held 

As mentioned previously, GENISES contains spatial and geographic data 
associated with the Yucca Mountain site. These data are summarized in Table 2-1. This table has been organized to present data layer types or themes, 
listings of the types of attribute or descriptive data associated with each 
data layer, and an index number that indicates the reference or data source 
from which associated GENISES information was taken. This listing is not 
comprehensive; rather, it is intended to provide GENISES users with an 
understanding of the primary thematic data layers contained in the database.

GENISES-1



: .. TABLE 2- TYPES OF DATA CURRENTLY IN THE GENISES I 

ADMINI STRATIVE DATA 

01 LAND OWNERSHIP (1:100,000 scale source "4ata) 

Land-Status 

.- 02 -POLTICALAND ADMINISTRATIVE BOUNDARIES (1:2,000,000 , 

-entire US digital database) 

'Political (national, state and country boundaries) 
.(national parks, forests, wilderness areas, Indiar 
reservations).  

" 03 ••POLITICAL' AND ADMINISTRATIVE BE ARIES (1:100,000 scal 
::entire- US-digital database) 

7. Political (national, state and county bcundaries); 
. (national parks, forests, wilderness areas, Indian 
...reser~vations).

04, POLITICAL-AND ADMINISTRAT4IVE BOUNARE (l:24,OCO scale 

Political (national, state and countly boundaries); :i.(national parks, forests, wilderness areas, Indian 
r tevations).  

05 .PUBLIC .LAND SURVEY SYSTEM (PLSS) 

'Township, Range, Section 

06 PUBLIC ,LAND SURVEY SYSTEM (PLSS) (1:24,030 scalesource 

Tbwnship, Range, Section 

07.. 7. 5 USGS TOPOGRAPHIC QUADRANGLE DLG AVAILABILITY INDEX 

::."i.•"• :: ....-.. /am,:USSreference no., Year published, Year rev 

•i:i;.;: "interval, availability of: PLSS, boundaries, hydro 
". sography, transportation, and DEM.  

._.08'LORTHOPHOTO'SHEETS INDEX MAP (1:6,000 scale source data) 

.Sheet number, `scale, date of photography.  
,._:. ., 0 O[RTHOPHOTO SHEETS INDEX MAP '(1:12,000 scale source data 

• .~h e s c a le. .. .-.. .,.. .. ) rd a t e .:o f , p h o t o g r a p h y .  

-1 !BLM LAND WITHDRAWAL-BOUNDARY 

'Boundary, area, perimeter

)ATABASE
I 

''I 
r

scale source data :

Administrative ;,,'.  
and Military

.e source data; ý 

Adzministrative-` 
and Military'-,`-, 

"source data),

Aftinis t rat ive i: ..  
and Military: 

data)

1ise 
gra

hd, contour :i 
.phy,

)
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' TABLE2-1 TYPES OF DATA IN..... "" THE -ATABASE 

.'l"';- GEOGRAPHIC NA!ES I?1FORL4ATIn,'N 'nt••. .r US ii:ta' database) 

Names found on USGS maps.  
-12 LODE MINING CLAIM (1:6,000 scae s,% 
12oscl datal 

B' - Boundary, area, -perimeter, clay, : ..  

13 ýDEHOGRAPHIC.DATA (1:100,000 scale su;rce 4ata; en".ir SigaI 
database) 

- opulated places, census tract, :ensus b1cck 

INFRASTRUCTUJRE DATA 

Z:S. .TRANSPORTATION FEATURES (1:2,000,OOC scale source data; entire UV S 
414ital database) 

Roads and trails, rail..oad s aInd a -f ields.  

1 TAUNSPORTATION FEATKURES (1:*00,0O cl ~c aa ent r, 4'-Sigal 

Rbads and trails, railroads and air'-ie-s.  

16-- TR-. PORTATION FEATURES (1:24,CO sz:a-e . -urc. .iitaý 

Roads, trails, railroads, pipelines, .:ansm.ssic 1ines.  

SITE CHARACTERIZATION ACTIVITIES 

17 _EXISTING ACTIVITIES 

i Activity' ID# source, elevation, activity t,;pe, depth, core 
:requiremtent drainage 

'Activity ID,, source, elevation, act iv it y ype, depth,,core 
Wýreqire~ment,, year.  

~1~~'CONCEPIUAL. CONTROLLED ýAREA, BOWIDARY 

'Boundry -area,, perimeter, name 

• "•'":,,ary." 

20 CONCEPTUAL PERIMETER DRIFTý 
Boundary, area, imeter, ne 
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TABLE 2-1 TYPES OF D.  

21 SUBSURFACE ACCESS DRIFTS 

Length 

- 22 .-,-EXPLORATORY STUDIES FACIL 

-. . - Facility'Names 

23 CORE AREA BOUNDARY 

Boundary, area, peri 

24 DISTURBANCE FEATURES 

,L IRoads, Pads, Other 

25 GEOFEATURES (1:250,000 sc 

Name 

26 ELEVATION CONTOURS (1:2, 

isoline value 

-,-.:27.:,. ELEVATION CONTOURS j1:6, 

isoline value 

28 ELEVATION CONTOURS (1:244 

- . ."isoline value 

". 2;.9 ELEVATION CONTOURS (1:40v 
*•;•-..!- .: isoline value 

130 ELEVATION CONTOURS (1:5,( 

isoline value' 

.:" .31 ! ELEVATION CONTOURS (1:10( 

m'isoline value 

- '32 ' DIGITAL ELEVATION MODEL (I 

Surf ace. elevation

ATA CURRENTLY IN THE GENISES DATABASE

AND RAMPS 

ITIES (1:2,400 scale source map) 

meter, name 

HYSIOGRAPHIC DATA 

ale source data)

S , ...

400 scale source data; 2 foot interval) 

000 scale source data; 10 foot interval),.  

,000 scale source data; 20 foot interval) 

,000 scale source data; 40 foot interval) 

)00 scale source data: 2 meter interval)

4,000 scale source data; 50 meter interval)-,.'

)EM) (1:250,000 scale source data)

GENI$ES-4 ..



"TABLE 2- .- TYPES tOF-DATA CURRENTLY IN THE GENISES DATABASE .  

.33... DIGITAL ELEVATION MODEL (DEM )(1:24 000 scale source data) 

.,!Surface elevation 

34 DIGITA: ELEVATION 'MODEL (DEM) :12,00 scale source data) 

Surfiace elevation (D)(:1,0 

DIGITAL ELEVATION MODEL (DEM) (1:6,000 scale source data) 
surface.elevation ".  

-:36 SEISMIC REFRACTION :STUDIES 

3 -SEISMIC. REFLECTION STUDIES 

Length, ID 

38:: GEOELECTRIC--:SURVEY AREAS 

Area, typ ,of survey 

9 GEOELECTRIC: :TRAVERSES 

Type-of traverse, length, sounding locations 

40 RESISTIvITY SOUNDINGS 

Location

GEO LOGIC DATA 

I 4 FAULTS Q1:12,000 and :l:24,000 scale source data) 

Locational certainty, fault movement 

FRACTURES (1.:12,000 and. 1:24,000 scale source data) 

strike 

TR. -""SETS. (1:12,000 and" 1:24,000 scale source 'data) 

Strike' 
4. 4 TECTONIC BRECCIA :'12,000 and 1:24,000 scale source data) Location 

.. ... .. , : . .**<. _GENISES-5. 
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TYPES OF'-DATA"".CURRENTLY IN THE GENISES DATABASE '
45 BEDROCK ALLUVIUM CONTACT (1:12,000 and 1:24,000 scale-source data) 

.... :Bedrock/alluvium, area, perimeter 

HYDMROGRAPHIC DATA* 

46 .iHYDROGRAPH- :2,000,0•0 'scale source data; entire US digital databas 

-Stream, . water- bodies;ib 

HYDROGRAPHY- (1:100,000 scale source data; entire US digital database) 

.enteamse waUterg oodies 

H HiDRGR-A . (1:24,000 scale source data) 

.Streams, water bodies 

' FLOOD PRO --N. iREAS (1:24,000 scale source data) 

Limits ,of! Inundation 

50 FLOODPLAflUCROSS-SECTION (1:24,000 scale source data)' 

'USGS Cross-section'..  

51 IDRAINAGE BASINS (1:24,000 scale source data) 

"Drainage .Basin Divide 

52z.•..,• HDROG IC REGIONS AND BASINS (1:750,000 scale source-data) 

:3 NONITORING SITES/STATIONS

Site identification, monitoring type, site ID, buffers 

"5 54 POTENTIOMETRIC CONTOURS 

Isol1ine value 

BIOLOGIC. DATA 

'55 R IOLOIA STUDY ,AREAS 

:A Area ID, 

~Ij15 ~.GENISES-6



TAbLE 2-1 TYPES OF DATA CURRENTLY .:N Tii;" ';EN.3iS DATABASE

56 

57 

59

_GENISES-7 

mi*

"DESERT TORTOISE TRANSECTS 

Biology ID, study area, year, 1ength, presence of sign 

SMALL MOMAL TRAPLINES 

Trapline ID 

-PROPOSED LAGCMORPH TRANSECTS 

Transect, length, ID 

"PTROPOSED SCENT STATION ROUTES 

Transect, length, ID

"A 

V.



2.2 Database References 
GENISES information is available ,z Y"P part ic:, Pinq - "......  I•a•n .-rganizatiens and, on ., 
approval by the YMP Project Office, t: jutsiie : art:.. Access to or- " A 
development of specific informatLin prduc.ts may -e obtained by completing a 
YHP-GENISES Work Request (see Appendix GENISES-A). Table 2-2 is a listing of .  
GENISES reference citations. These ci-tations ien•tiy GENISES infcrm3tion 
sources.  

i.t 

4-..-+ .. .  
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TABLE 2-2 REFERENCE AND SOURCE CITATIONS FOR GENISES DATA 

a 
.RFi.) REFERENCE -?

0.1 U.S. Bureau of Land Management, 1978. "Surface Management Status Map", 
Beatty Quadrangle, Nevada-California, 1:100,000 Scale Series 
(Planimetric).  

U SGeological Survey, National Mapping Program, 1970. "National Atlas -of the United States of America", Digital Line Graphs at 1:2,000,000 " iq 
scale.  

U-S. Department of Commerce, Bureau of the Census, 1990. "Topologically . ..  Integrated Geographic Encoding and Referencing System - TIGER '..  
database. Digital database for the entire US containing political and administrative boundaries at a 1:100,000 scale.  

4 -.•$:Geological Survey, National Mapping Program. "Digital Line Graphs 
.from 1:24,000 Scale Maps", Boundaries. 'tty Mountain, Nevada, -.  ". .:1987, Provisional. East of Beatty Mountain, .,evada, 1987, 
Provisional. Topopah Spring NW, Nevada, 1961. Topopah Spring, Y" Nevada, 1961. Carrara Canyon, 'Nevada, 1981, Provisional. Crater •:•::.. :'Flat, Nevada#. 1986, Provisional. Busted Butte,, Nevada, 1961, ., 
.Photo-revised 1983. Jackass Flats, Nevada, 1961, Photo-revised 1983.  
Ashton, Nevada, 1987, Provisional. Big Dune, Nevada, 1986, 
Pvia ao Valley, Nevada, 1961, photo-revised 1983.  
. triped Hills# Nevada, 1961, photo-revised 1983.  

R:Kaut�man,-C., 1987 Sandia National Laboratories, IGIS product number ii : ./ -"•/ -CAL0194.' 
• 

U" .S. Geological Survey, National Mapp.ng Program. "Digital Line Graphs from 1:24,000 Scale Maps", U.S. Public Land Survey System. Beatty 
Mountain, Nevada, 1987, Provisional. East of Beatty Mountain,, 
Nevada, 1987, Provisional. Topopah Spring NW, Nevada, 1961. Topopah "Spring, Nevada, 1961. Carrara Canyon, Nevada, 1981, Provisional.  
Crater Flat, Nevada, 1986, Provisional. Busted Butte, Nevada, 1961, Photo-revised 1983. Jackass Flats, Nevada, 1961, Photo-revised 
1983. Ashton, Nevada, 1987, Provisional. Big Dune, Nevada* 1986, 
P: I rovisional.. Amargosa Valley, Nevada, 1961, photo-revised 1983.  
Striped Hills, Nevada, 1961, photo-revised 1983.  

07 AA1:24,000 scale.7.5' topographic quadrangle index map has been prepared -for an area covering the Nevada Test Site and Yucca Mountain Site 
Characterization Project. The index map also shows the availability [ of digital line graph data (DLG), which is updated quarterly with info'rmation provided by the USGS National Mapping Division.  1:-24,'000 scale DLG layers include: transportation, hydrograp'hy,, '. boundariesypsography, and public land survey system. Digital 

ElevationModel (DEM) files are also available.  

N) ýReference Number correlates with Reference Number cited in Table 2.1 
... TypesofDat Currently Being Stored in the GENISES.  

GENISES-9 . - - .



TABLE 2-2 REFERENCE AND SOURCE CITATIONS FOR GENISES DATA 

•} ••:REF }REFERENCE 
.- • RE; U1.S. Bureau of Land Management, 197e. "Surface Management Status map", 

•:-•" ' ... "Beatty Quadrangle, Nevada-California, 1:100,000 Scale Szeries '."', 
. (Planimetric}.  

02 .S Geological Survey, National Mapping Program, 1970. "National Atlas of the United States of Am.erica", Digital Line Graphs at 1:2,000,000.:. scale. 4 
.03. U".. s. Department of Co.mmerce, Bureau of the Census, 1990. "Topologicaily •A Integrated Geographic Encoding and Referencing System - TIGER "database. Digital database for the-entire US containing political -: :and administrative boundaries at a 1:100,000 scale.  
04 U.S. Geological Survey, National Mapping Prograz'. "Digital Line Graphs from 1:24,000 Scale Maps", Boundaries. Beattv Mountain, Nevada, -- 1987,. Provisional. :East of Beatty Mountain, Nevada, 1987, 

Provisional. Topopah Spring NW, Nevada, 1961. Topopah Spring, 
Nevada, 1961. Carrara Canyon, Nevada, 1981, Provisional. Crater 

.- :.. --.- Flat,.Nevada, 1986, Provisional. Busted Butte, Nevada, 19fl, ... :"' 
Photo-revised 1983. Jackass Flats, Nevada, 1961, Photo-revised 1983.  Ashton, Nevada, 1987, Provisional. Big Dune, Nevada, 1986, Provisional. Amargosa Valley, Nevada, 1961, photo-revjsed 1983.  Striped Hills, Nevada, 1961, photo-revised 19a3.  

"-. ".,i05;RautirAn,- C.,' .1987. Sandia National" Laboratories,, IGIS Product.- nwnb.er •'•• 

06: U.S Geological Survey, National Mapping Program. "Digital Line Graphs 

f-- .ro1:24,000 Scale Maps", U.S. Public Land Survey System. Beatty -' --Mountain,.Nevada, 1987, Provisional. East of Beatty Mountain, Nevada, 1987, Provisional.. Topopah Spring NW, Nevada, 1961. Topopah.  -Spring,'Nevada, 1961. Carrara Canyon, Nevada, 1981, Provisional.Crater Flat, da, 1986, Provisional. Busted Butte, Nevada, 
16#Photo-revised 1983. JackassFlats, Nevada, 1961, Photo-revisedý 1983. Ashton, Nevada, 1987, Provisional. Big Dune, Nevada, 1986, .Proiisional. Amargosa Valley, Nevada, 1961, photo-revised 1983., Striped Hills, Nevada, 1961, photo-revised 1983.  

.07.. 'A 1:24,000 scale 7.5' topographic quadrangle index map has been prepared for an area covering the Nevada Test Site and Yucca Mountain Site, Characterization Project. The index map also shows the availability -of digital line graph data (DLG), which is updated quarterly with J..  information provided by the USGS National Mapping Division.  1:24, 000 scale DLG layers include: transportation, hydrography, ...boundaries, hypsography, and public land survey system. Digital,'' v•vatinion Model (DEM) filesý are also available.  

• J Reference Number correlates with Reference Numlber cited in Table 2.  Types of Data. Currently Being Stored in the GENISES.  

GENISES- 9: -
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U.S. Geological Survey. "Geographic Names Information System*. This 
database contains digital files on more than 2 million place names.:; 
and features in the US - from towns, schools, reservoirs, and parks 
to streams, valleys, springs and ridges. Each State file contains 
the names found on USGS topographic maps. For each geographic name., 
listed, there are 15 descriptive elements, such as the descriptive: 
name, type of feature, geographic coordinates and the name of the 
topographic map containing the feature.  

Perchetti, A.J.,_ 1988. "Lode Mining Claim Map", 1:i,00"0 scale drawing :,.'' 
showing Yucca.# 11 - 27 Unpatented Lode Mining Claims.  

U.S. Department of Cozmmerce, Bureau of the Census, 1990. "Topolgicaily 
.Integrated Geographic Encoding and Refetrencing System. - TIGER 

database. Digital database for the entire US containing demcgraphiCt' 
features at a 1:100,000 scale.-.  

U.S. Geological-Survey, 1970. "National Atlas of the United States of 
America", Digital Line Graphs at 1:2,000,000 scale.  

U.S. Department of Commerce, Bureau of the Census, 1990. "Topologically .  
Integrated Geographic Encoding and Referencing System - TIGER 
database. Digital database for the entire US containing 
transportation features at a 1:100,000 scale.  

U.S. Geological Survey, National Mapping Program. "Digital Line Graphs': 
from 1:24,000 Scale Maps", Transportation. Beatty Mountain, Nevada,"
1987, Provisional. East of Beatty Mountain, Nevada, 1987, 
Provisional. Topopah Spring NW, Nevada, 1961. Topopah Spring, ;-fiu 
Nevada, 1961..,Carrara Canyon, Nevada, 1981, Provisional. Crater .; I: 
Flat, Nevada,. 1986,-Provisional. Busted Butte,:Nevada, 1961," 
Photo-revised 1983.-Jackass Flats, Nevada, 1961, Photo-revised 1983.  
Ashton, Nevada, 1987, Provisional. Big Dune,-Nevada, 1986, 
Provisional. Amargosa Valley, Nevada, 1961, photo-revised 1983. -"..

Striped-Hills, Nevada, 1961, photo-revised 1983.

GENISES-10
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14 

15 

16

: TABLE 2-2 REFERENCE AND SOURCE CITATIONS FOR GENISES DATA" 

08 1:6,000 scale orthophotographs were generated in 1991 for an area 
covering the Repository Block Area. An index map has been prepared...i, 
as a GIS coverage to show the areal extent and sheet boundaries for, 
these orthophotographs. This index can also be used to identify the 
ten foot elevation contour maps and digital elevation models..  09, :12000 scale orthophotographs were generated in 19 for an area .  

covering the near-field study area. An index map has been prepareedd- i:7.'
-as a GIS coverage to show the areal extent and sheet boundaries for'*; 4 

these orthophotographs. This index can also be used to identify.the'.& 
twenty foot elevation contour maps and digital elevation-models.' 

10_ Proposed.Bureau 6f-Land Management withdrawal boundary provided by Phil j 
Ralphs (9-9-88;. Boundaries delineated on a copy of a Public Land.  
"Survey System map with portions of sections identified..



TABLE 2-2 REFERENCE AND SOURCE CITATIONS FOR GENISES DATA 

17 U.S. Department of Energy, 1986. "NIWSIL Drill Hole Map", prepared by 
Holmes and Narver, Inc.; Drawing Number JS-025-001-C2, Rev. 2; 
1:12,000 scale. (Used as a location/identifier cross-check source).  

U.S. Department of Energy, 195. "Regional NNWSI Map", prepared by 

Holmes and Narver, Inc.; Drawing Number JS-025-002-CI; 1:48,000 
scale. .- (Used as a location/identifier cross-check source).' 

US.! :Department of Energy, 1988. "Yucca Mountain Project Site Atlas", 
YMP/88-21.  

Fenix and Scisson, 1986. "NNWSI Hole Histories UE-25a #I, UE-25a 13, 4 
•. UE-25a 14, UE-25a t5, UE-25a #6, UE-25a #7", DOE/NV/10322-9.  

.. Fenix and Scission, 1986. ",NNWSi Hole Histories UE-25 WT 13, UE-25 WT 
#414, UE-25 WT 15, UE-25 WT t6, UE-25 WT #12, UE-ý25 WT 113, UE-25 WT -114, UE-25 WT:I 5, UE-25 WT #16, L7-25 WT #17 UE-25 V 118, USW 

W'T-l, USW WT-2, USW WT-7, USW WT-10, USW WI-l1", DOE/NV/10322-10.  

Feni an cson 96 N.,WS1 Hole Histories UE-25 RF #1I, UE-25 RF..." 
12, UE-25 RF 13, UE-25 RF #3B, UE-25 PF #4, UE-25 RF #5, UE-2E RF .

U 17, UE-25 RF #7A, UE-25 REF #8, UE-25 RF #9, UE-25 RF #10, UE-25 RF 
"11', DOE/NV/10322-11.  

";,Fenix and Scisson, 1986. "*NNWSI Hole Histories TUE-2.a #1 and UE-29a: 
#2", DOE/NV/10322-12.  

. "Feni and. Scissn, 1986. ""NNWS: Hole History UE-25b 11", 
"DOEINV/10322-13 

Fenix and Scisson, 1986. "N-NWSI Hole Histories UE-25c 41, UE-25c ;2, 
:.UE-25C 3,DOE/NV/10322-j4. Fenix and Scisson, 1986. "NNWSI Hole 
History UE-25-h #101 DOEiN•vi10322-15.  

. Fenix and Scisson, 1986. "NNTWSI Hole History UE-25p #1", 
DOENV/032-16 

Fenix and Scisson, 1986. "NNWSI Hole Histories USW VH-l and USW VH-2", 
DOE/NV/10322-17.  

,Fenix and Scisson, 1987. "NNWSI Hole Histories USW H-I, USW H-3, USW 
H-4, USW H-5, and USW H-E", DOE/NV/10322-18.  

Fenix and Scisson, •1987. "NiwSI Hole Histories USW G-1, USW G-2, USW 
G-3, USW G-4, USW GA-I, USW GU-3", DOE.NV/10322-19.  

Fenix. and Scisson, 1987. 1Nt A'SI Hole Histories LWS UZ-l, .UE-25,UZ #4, " 
: UE-25 UZ #5,-USW UZ-6, USW UZ-6s, USW UZ-7, USW UZ-8, USW UZ-13", 
DOE/NV/10322-20.

'Fenix:and: Scisson, -1987., -"N14WSI Hole Histories, Unsaturated Zone
Neutron :Holes, '76 Boreholes Drilled Between May 1984 and February 
1.86", DOEINV/10322-21.  

GEN4ISES-11 
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TABLE 2-2 REFERENCE AND SOURCE CITATIONS FOR GENISES DATA

. , - . .

Fenix and Scisson, 1987.  
'DOE/NV/01322-24.  

Fenix and Scisson, 1987.  
DOE/NV/10322-25.

"NN'JWSI Drilling and Mining Surmaary", 

",N-SI 51 Seismic Hole Histories",

U.S. Department of Energy, 1985. "Regional NNWSI Map", preparea Li 
Holmes and Narver, Inc.; Drawiag Number JS-025-002-Cl; 1-:48,000 

.scale. (Used as a location/identifier cross-check source).

"U.S. Department of Energy, 1988. "Yucca Mountain Project Surface-based 
Investigations Plan", Volumes 1-4, YMP/88-25.

.GUUJa i•nal•.orato.r Vu ieQL1s, MoY. C.onceptual Controlled Area Boundary", IGIS Drawing Number CAL0166.  

Sandia National Laboratories, 1986. "Nuclear Waste Repository in Tuff, 
"Subsurface Facility Conceptual Design, General Underground Facility 
Layout, Drainage Configuration and Vertical Emplacement", SNL 
Drawing Number R07003A.  

U.S. Department of Energy, 1991. "Subsurface Access Drifts" prepared by 
Raytheon Services of Nevada; Drawing Number YMP-025-l-MING-M101.  

U.S. Department of Energy, 1987. "ESF Overall Site Plan -Layout No. 8u, 
prepared by Holmes and Narver, Inc.; Drawing Nu.bter SK-025-002-C14,. ,:I' 
1:2,400 scale drawing. Manually digitized. 23 Pautman, C., 
1987. Sandia Naticnal Laboratories, fuIS product .un;ber CAL0194.  

U.:US. Geological Survey, 1956 and 197f 1:24,003 scale 7.5' topographic 
Squadrangle and 1986 1:24,000 ort.-.-7hoto maps: 

Bare Mountain, NE Bare Mountain, SE Big Dune, NE Topopah Spring, NW" .  
Topopah Spring, SW Lathrop Wells, 

EG&G Energy Measurements, Inc. aerial photography flown at a scale of.  
1:24,000 in July 1986 and September 1987.

26 
I. , : ' ." ' - - "

Boundaries of geofeatures and their names were interpreted from U.S..  
Geological Survey 1:250,000 :scale maps. Caliente, NV;UT, 19541;, 
Revised 1970 Death Valley, CA;NV, 1954, P.evised 1970 Goldfield, 
NIV;CA, 1954, Revised 1970 Kingman, AZ;NV;CA, 1954, Revised 196"9 
Las Vegas, NV;AZ;CA, 1954, Revised 1969 Trona, CA, 1954,
Revised 1970 

U.S. Geological Survey, 1986. ."Greater Exploratory Shaft Area, Yucca >! 
Mountain, NV", 1:2,400 scale' (2 foot elevation contour t: erval);.  
produced by USGS Branch of Astrogeology, Flagstaff, Ariz.ka for the 
U.S. Department of Energy..

,,ENISES-12
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T- ABLE 2 REFERENCE AND SOURCE CITATIONS FOR GENISES DATA 

"27 Digital elevation contours (10 foot intervals) were generated in 1991 for-an Area'covering the Repository Block Area. An index map has been prepared to show the areal extent and sheet boundaries for 
these contour maps.  

28: U.S. Geological:Survey, National Mapping Program. "Digital Line Grapfhs-., f.rom .. 2 4 ,000.Scale Maps", Hypsography (20 foot elevation contours).  
Topopah Spring-NW, Nevada, 1961. Topopah Spring, Nevada, 1961.  
Crater'Flat, Nevada, 1986, Provisional. Busted Butte, Nevada,,1961, Photo-revised,1983. Jackass Fiats, Nevada, 1961,, Photo-revised 
1983. Ashton, Nevada, 1987, Provisional. Big Dune, Nevada, 1986, 

: :Provisional..Amargosa Valley, Nevada, 1961, photo-revised 1983., 
Striped Hills, Nevada, 1961, photo-revised 1983.  

Digital elevation contours at twenty foot intervals were generated in 1•991 for ýan.area covering the near-fie'd study area. An rndex map 
4 . has been prepared to show the areal extent and sheet boundaries for, -these contour maps.  

29 U" S.. GeoogicalSurve ational Mapping Pr.:gra.. "Digital Line 3raphs from 1:24,000 Scale Maps", .Hypsography (40 f-ot elevation contours),. .  .. �� Beatty Mountain, Nevada, 1987, Provisional. East of Beatty Mountain,' Nevada, 1987, Provisional. Carrara Canyon, Neva-a, '-i. ? Provisional.  

.30 -U.S. Ge~ological Survey, 1985. "Topographic Maps )f Yucca Mountain Areao-..-, N.. ye-County, Nevada", 1:5,030 scale (two meter elevation contours),-'.  
produced by USGS Branch of Astrogeology for the U.S. Department of •.<-: . -:Energy." 

•:3l• 0.S. Geological' Survey 30 x 60 Minute Series ..pc.raphic Quadr-ang Map 
". 1986,,1:100,000 Scale Metric, Beatty, Nevaia-Zalifornia; Contour interval 50 meters (manually digitized. od (DEM) 

-.-.... Data"*' produced by the Defense Mapping Agency, lo x oloks 

C:-•.;•;:albente, Revised 1970 Death Valley, CA11I 191; 
1970 Goldfield, NV;CA, 1954, Revised 1970 Las Vegas, NV;AZ;CA, 1954, 
Revised 1969 (; 33, .or e , l: 4 Cj^ Scal 7.a5:' 

U.S.Survey, "1:24,00 Scale 7 .5-minute Digital Elevation .,Model Data",, 30 meter UTM spacing. Beatty Mountain, Nevada, 1987, 
Provisional.;East of Beatty Mountain, Nevada, 1987, Provisional.  :. .. TopOPah Spring NW, Nevada, 1961. Topopah Spring, Nevada, 1961.  

.Carrara.Canyon,-Nevada, 1981, Provisional. Crater Flat, Nevada,.  
1986, Provisional' Busted Butte, Nevada, 1961, Photo-revised 1983.  -Jackass Flats,'.Nevada, 1961, Photo-revised 1983. Ashton, Nevada, - .1987," ProvisionaL r.Big Dune, Nevada, 1986, Provisional. Striped 

-Hills, Nevadar.1961, photo-revised 1983.  

34 Digital elevation models were generated for the near-field study area 
(12,000 scale)• from the 1991 orthophotograph process. The DEM has approximately a,250 foot grid.  

- .. '~ - .GENISES-13
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TABLE 2-2 REFERENCE AND SOURCE CITATIONS FOR GENISES DATA

.35 

36 

S 37 

;36

q

.• JZ V 0 rVLeial/ Nuciear waste Site at Yucca Mountain, Southern Nevada", U.S. Geoiogical Survey Bulletin 1790, p. 23-33.  
Hoffman, L.R. and W.D. Mooney, 1983. "A Seismic Study of Yucca Mountain.,', and Vicinity, Southern Nevada: Data Report and Preliminary . , Results", U.S. Geological Survey Open File Report 83-588, 50 pages, 

1 plate.  
Pankratz', L. W., 1982. "Reconnaissance Seismic Refraction Studies at 

Calico Hills, Wahmonie, and Yucca Mountain: Southwest Nevada Test 
Site, Nye County, Nevada". USGS-OFR-82-478, Figure 8.  

McGovern, T.F., 1983. "Eval-aton of Seismic _Reflection Studies in the .  Yucca Mountain Area, Nevada Test Site". USGS-OFR-83-912, Figure IA.- ,•:i
SSerpa, L., B. de Voogd, L. Wright, T. Willemin, J. Oliver, E. Hauser, and B. Troxel, 1i98. "Structure cf the Central Death Valley Pul�-Apart Basin from COCORP Profiles in the Southern Great Basin",- .  Geological Survey of America Bulletin, V. 100, P, 1437-145Q. . .  Hoover, D.B., W.F. Hanna, L.A. Anderson, V.J. Flanigan, and L.W.  

Pankratz, 1982. "Geophysical Studies of the Syncline Ridge Area!--' 
-Nevada Test Site, Nye County, Nevada-, U.S. Geological Survey open' . ' File Report 82-145.  

Hoover, D.B., M.P. Chornack, K.H. Nervick, and M.M. Broker, 1982. '1 
"Electrical Studies at the Proposed Wahmonie and Calico Hills,' Nuclear-Waste Sites, Nevada Test Site, Nye County, Nevada", U.S.  Geological Survey Open File Report 82-446. 

Senterfit, R.M., D.B. Hoover, and M.P. Chornack, 1982. "Resistivity . -, SSounding Investigation by the Schlumberger Method in the Yucca , Mountain and Jackass Flats Area, Nevada Test Site, Nevada", U.S.-.  .Geological Survey Open File Report 82-1043. Smith, C., and H.P.  Ross, 1982., "Interpretation of Resistivity and Induced Polarizat'ion-.',,Profiles with Sever Topographic Effects, Yucca Mountain Area, Nevada,:.  Test Site, Nevada", U.S. Geological Survey Open File Report *82-182 .: 

SRoss, H.P., and J..Lunbeck, 1978. "Interpretation of Resistivity and-.  Induced Polarization Profiles, Calico Hills and Yucca-Mountain .  
.Areas, Nevada .Test Site", University of Utah Research lInstitute 
Report ES L-UURI-8.  

GENISES-14 
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Digital elevation models were generated for the Repository Block area (l;6,000 scale) from the 1991 orthophotograph process. The DEM has approximately a 160 foot grid.  

Ackermzann, H.D., W.D. Mooney, D.B. Snyder and V.D. Sutton, 1988.  "Preliminary Interpretation of Seismic Refraction and Gravity Studies West of Yucca Mountain, Nevada and California", in Carr,, M.D. and J.C. Yount (eds), "Short Contributions to the Geology and
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"Frischknecht, F.C. and P.V. Raab, 19S4. "Time Domain Electromagnetic -Soundings at the Nevada Test Site, Nevada, Geophysics, V. 49, N. 7, 
. " July 1984, P. 981-992.  

40 Greenhaus, M.R. and C.J. Zablocki, 18'. "A Schlumberger Resistivity 
Survey of the Amargosa Desert, Southern Nevada", U.S. Geological 

".-'Survey Open File Report 82-897.  

41 Scott, R.B., and J. Bonk, 1984. "Preliminary Geologic Map of Yucca 
Mountain, Nye County, Nevada With Geologic Cross Sections".  
USGS-OFR-84-494, 1:12,000 scale.  

Christiansen, R.L. and P.W. Lipmran, 1965. "Geologic Mau of the Tcpopah *,/•::,: Spring NW Quadrangle, Nye County, Nevada", U.S. Geological Survey Geologic Quadrangle Map GQ-444, Scale 1:24,000. Not ail faults are 
T. .- digitized for this map.  

Lipman, P.W. and E.J. McKay, 1965. "Geologic Map of the Topopah Spring 
SW Quadrangle, Nye County, Nevadaw. U.S. Geological Survey Geologic.  Quadrangle Map GQ-439, Scale 1:24,000. Not all fauts are digitized 
for this map.  

42 Scott, *R.B., and J. Bonk, 1994. "Preliminary Geologic .ar of Yucca 
Mountain, Nye County, Nevada With Geologic Cross Sec:ion.s".  
USGS-OFR-84-494, 1:12,000 scale.  

.43 Scott, R.B., and J. Bonk, 1984. "Preliminary Geoi.:gi: Map of Yucca 
Mountain, Nye County, Nevada With Geologic Cross Sections".  :.• USGS-OFR-84-494, 1:12,000 scale.  

'-44 Scott, R.B., and J. Bonk, 1984. "Preliminary Geologic Map of Yucca Mountain, Nye County, Nevada With Geologic Cross Sections".  
.USGS-OFR-84-494, 1:12,000 scale.  

. 45 Scott, R.B., and J. Bonk, 1984. "Preliminary Geologic Map of Yucca 
Mountain, Nye County, Nevada With Geologic Cross Sections".  
USGS-OFR-84-494, 1:12,000 scale.  

A -46, U.S. Geological Survey, 1970. "National Atlas of the United States of America", Digital Line Graphs at 1:2,000,000 scale. 47 U.S.  Department of Commerce, Bureau of the Census, 1990. "Topologically 
-Integrated Geographic Encoding and Referencing System - SER 
database. Digital database for the entire US containing 
hydrographic features at a 1:100,000 scale.  

' '"148 ",U.S. Geological Survey, National Mapping Program. "Digital Line GrapSs 
from1:24,000 Scale Maps", Hydrography. Beatty Mountain, Nevada, % 1987, Provisional. East of Beatty Mountain, Nevada, 1987, 
P• rovisional. Topopah Spring N, Nevada, 1961. Topopah Spring, 
Nevada, 1961- Carrara Canyon, Nevada, 1981, Provisional. Crater 

.'Flat, Nevada, 1986, Provisional. Busted Butte, Nevada, 19EI, 
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_ 49 

50ý 

51 

52 

53

United States Geological Survey, 1983. "Map Showing Approximate Flood Prone Areas, Fortymile Wash And Its Principal Southwestern Tributaries, Nevada Test Site, Southern Nevada". From Kater Resources Investigation Report 83-4001 (Plate 1): Hydrology mapped , by R.R. Squires and R.L. Young, 19e2.  

Division of Water Resources, State Engineers Office, 1971. Compiled by-/ F.E. Rush, B.R. Scott, A.S. Van Denburgh and.B.3. Vasey. "State of Nevada Water Resources and inter-Basin Flows". An irea covering.  from 117o 00'-.'000" 36o 00' 00" to 115o 00' 00" 38o 00' 00" was 
manually digitized.  

Proposed water-level monitoring and spring-discharge monitoring site, locations were derived from coordinate data as reported by Walker and Eakin, 1963; Thordarson, 1967; Johnston, 1•468; and Dudley and 
Larson, 1976.

54 Waddell, R.K., J.H. Robison, and R.K. Blankennagel, 1984. "Hydrology of,' Yucca Mountain and Vicinity, Nevada-California, Investigation Results Through Mid-1983". U.S. Geological Survey Water Resourcesý.  Division Report 84-4267, Plate 3 "Potentiometric Map of Candidate Area and Geologic Section, Nevada-California".  

55 EG&G Energy Measurements, Inc., Environmental Sciences Department, 1989. • "Tortoise Sign Location Map", EG&G/EM-NTS-EES-MAP-360.  

56 Collins, E., and T.P. O'Farrell, 1985. "1984-Biotic Studies of Yucca Mountain, Nevada Test Site, Nye County, Nevada". U.S. Department of Energy Topical Report, EG&G/EM. Santa Barbara Operations Report No..  1183-2057, 

..O'Farrell, T.P. and.E. Collins, 1984. "1983 Biotic Studies of Yucca Mountain, Nevada Test Site, Nye County, Nevada". U.S. Department of.  Energy Topical Report, EG&G/E.M Santa Barbara Operations Report No.  
10282-2031..  
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Photo-revised 1983. Jackass Flats, Nevada, 1961, Phcto-revised 1983.  Ashton, Nevada, 1987, Provisional. Big Dune, Nevada, 1986, Z., Provisional. Amargosa Valley, Nevada, 19E1, photo-revised 1983.  Striped Hills, Nevada, 1961, photo-revised 1983.  

United States Geological Survey, 1983. "Map Showing Approximate Flood , Prone Areas, Fortymile Wash And Its Principal Southwestern Tributaries, Nevada Test Site, Southern Nevada'. From Water Resources Investigation Report 83-4001 (Plate 1); Hydrology mapped 
by R.R. Squires and R.L. Young, 1982.  

United States Geological Survey, 1983. "Map Showing Approximate Flood Prone Areas, Fortymile Wash And Its Principal Southwestern Tributaries, Nevada Test Site, Southern Nevada". Frcm Water ResourcesInvetigation Peport 83-4001 (Plate 1); Hdr 
by R.R. Squires and R.L. Young, 1932.
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TABLE 2-2 REFERENCE AND SOURCE CITATIONS FOR GENISES DATA

WO'Farrell, T.P. and E. Collins, 1983. "1982 Biotic Survey of Yucca Mountain, Nevada Test Site, 'lye County, Nevada". U.S. Department of Energy Topical Report, EG&G/EM Santa Barbara Operations Report No.  
10282-2004.  

EG&G Energy Measurements, Inc., Environmental Sciences Department, 1989.  . . Trtoi'seSign Location Map", EG&G/EM-NTS-EES-MAP-360.  

Science Applications International Corporation, 1988. Small manral trapline sampling locations were provided by J.K Prince. Locations were drafted onto a full scale (1:12,000 scale) copy of the Scott .and Bonk, 1984 preliminary geologic map of Yucca Mountain.  

EG&G Energy Measurements, Inc, Environmental Studies Department, 1989.  "-"Proposed Lagomorph Transect Cluster A & B Locations for Yucca Mountain Project", drafted onto USGS 1:24,000 scale 7.5' topcgraphic 
.- :.quadrangle, Busted Butte, Nev.  

EG&G Energy Measurements, Inc, Environmental Studies Department, 1989.  "Proposed Lagomorph Transect Cluster C Locations for Yucca Mountain Project', drafted onto UZSGS :24,CVC scale 7.5' topographic 
quadrangle, Crater Flat, Nev.  

• EG& Eergy Measurements, Inc., EnvifrCnental Studies Department, 189.  

"-Proposed Scent-Station Routes A & B and Location for Yucca Mountain 'Project", drafted onto USGS 1:24,300 scale 7.5' topcgraphic 
-quadrangle, Busted Butte, Nev.  

EGG r asurements, Inc., Environmenta' Studies Zepartment, 1989.  "Proposed Scent-Staticn Ro.ute C and Locat*ons for "Yucca M.ountain 
Project", drafted onto TUSGS 1:24,0CO scale 7.5' topographic 
quadrangle, Crater Flat, Nev.  
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3.0 SIGNIFICANIT ACTIVIT:ES THIS ' 

3.1. Data Added During This Quarter: 

GENISES PRODUC'T 4 PARTICIPANT CITATION~ 

YMP-91-025.1 RSN 21
Drif ts

3.2 *Requested 

*KPRODUCT NUMBER 

T YMP 90-057.3 

*YMP-89-03f.l 

YMP-89-036.2 

* YMP 90-041.2 

"* NS-87-002.1 

-YMP-'91-008.2 

YMP-91-020.1 

*YMP-91-02i.11 

*YMP-91ý-C08.2 

14P -91-02.2. 1 

YMP-91-023.1 

YMP-91-C24.l 

NNWSI-87-004 .3 

~~ YMP-91.-0O1.3 

-YmP-91-008.2 

* Yi1!P-9l-O11.2 

YMP-91-022.1l

and Delivered Products (4/19 - 6/910 

TITLE 

Regional Water-level and 
Spring Discharge Monitoring 
S ite s 

Mining C'lai;ms 

Mining C'laimrs 

Proposed Lan~d Witnirawie.: 

Pro)pcsed: A.--ivi;,ies 

Crth:ýphotco Sreet T*-d~e., 

E x is & in;g Dr 1.1in 31 -

Proposed Driilholes 

Orthoptioto Sheet !index 

Exist~ing Driliholes 

Proposed Drillhoies 

Orthcphoto and Soil Mapping Index 

Orthcphoto Sheet Index 

Selected Driliholes 

Proposed Conditions 

Flood Prone Areas 

1:6,000 Scale ortLhophotý- Index 

Faults, and Alluvia! Ccr.:acts 

Ezistuvn Driliholes

I 

144
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YHP-91-023.1 

_YMP-91-025. 1 

YMP-91-026. 1 

*:::: NTS-91-020 ;2 

'-NTS-91-OO 1. 1 

YMP-91-057-4 

r YMP 91-025.1 

4A-. YMP-91-026.1 

. NNWS I-87-004.1 

i;NTS-9O0-027.1 

YM. Y-91-057.4 

YMP-91-025.i 

•.YMP-90-061. i/ 
f ::069.1 

SYMP- 91 -025.1 

YMP.-91-026.1 

*NTS-90-019.1 

j-. NTS-90-021.1 

>NTS-9OO22.I 

W, NTS-90-026.1 

.MP-91-029.1 

Y"MP-91-027.1

Prcposed Driliholes 

Existing Drillholes and 
Subsurface Access Drifts 

Proposed Drillholes and 
Subsurface Access Drifts 

USGS Digital Data Products 
For the NTS 

TLD Monitoring Network at 
the NTS 

Southern Regional Water-level 
and Spring Discharge Monitoring 
Sites 

Existing Drillholes and 
Subsurface Access Drifts 

Proposed Drillholes and 
Subsurface Access Drifts 

Proposed Activities 

Desert Tortoise Maps 

S.utnern Regional W.ter-l--.....  
and Spring Discharge Mcn;-in: 
Sites 

Existing Drillholes and 

Meteorology Study Plan Figures 

Existing Drillholes and 
Subsurface Access Drifts 

Proposed Drillholes and 
Subsurface Access Drifts 

Tortoise Transect Maps 

Tortoise Transect Maps 

Tortoise Transect Maps 

Tortoise Transect Maps 

GSA Tour for NTS and Vicinity 

GSA Tour Map for YM? Area 
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Stan ey/RS.I 

Stanley/RSNl 

GibsonS•;L 

Fasano!SAIC 

StanieyiPSN 
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F'a -"tenst ra3uch!.CGG 

SinksSAIC 

F1 intI/USGS 

Ge rt z/DOE 

ZertziDOE 

Rautenst rauchi/EGG 

Ra utens trauch/EGG 
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YMP-1 6.1 Proposed Drillhokes and S • 
Subsurface Access Drifts 

II. P-91-0 30.1 Base,.aF WhiteiDOE :: 
YMP.91-030.2 Trenches (Overlay t.., 

7ase-,p; C;hireIDOE 

YM4P-9lO30.*3 Existing Drillhoies -,7eriay Wie 'DCE 
to basemapi 

u r g h q u t t eSY3. 3P-S£ GrG /t f i c R S L e a S uepo r t O f f i c ee"bs d a :i ': ; , : D u r i g h i s q u a r t e r t h e E G c G, • " • • - • . . . .. ,/ : i -; W'77 , ,s/ M R.3.3P Sup port Off ice was established atG / h eSLS pp rt"f c 
Valley Bank Center, 101 Convention Center Drive. The YMP Support Office ...staff .includes: Elaine Ezra (OffIce Manager), Jim Beckett (.DB AdministraTor), Dave Brickey (Geoscience Task Le•der), Barbara Kistler (Site . -Atlai:_as-k Leader) and Steve Kowalk'" wski- (Analysri. Susan Rchde (Map Coordinator) coordinates hie ym_ ap p, ..... rr. ac. vit~es conduCted at he-, 
RSL MNellis Facility.  

, ." ,'The YMP Support Office will allow easy access -: .e s ; i atabase by 
t• Poec f a rtci paat nterctv sesi" fo Pat'i-n,-nte,-vrsdn, 
Projectitparticipants. Analysts trained in spatial anaiysis wijl be available5 fatechnology.i sessions for Participants net Gel 

_4 .0J C M A JO. . ' .

.. 4.1 EG G FM RSL YMP Support Office 

-The YHP Support Office staff will be developirg the hardware and software requirements for the Support, fice. -nit.ial planning includes the purchase ' of two UNIX workstations with APrC/I11FO and IGRES softw:are imple pue-ntations;,*.  one. large format digitizing tablet, one large format B&W plot•ting device 'and one small format color thermal printer.  

4.2., The Geographic Nodal Information Study and Evaluation System (GENISES)' 
Database.  

A DeelopentPlanforthe EN:ES database wilIl be drafted during the nex quarter. : The Development Plan will address the approach and schedule for the" followingL datI-abase design phases: Needs Assessment; ConceptuL: Des ign; Physical Design; i Study; ImplernE-ntation; and Operational.  

4.. 3 Ste Atlas Map Portfolio 

A revised version ýof the YMP Site Atlas is currently underway. During the.  , nextquarter a design for the Site Atlas Ma- Po. will ,e co.. -"eted, and 
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1 Will include a description of the following: user needs, phys 
[•la~yOuts, and data collection requirements.

ical size, map
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BLA NK OR REUA ST FORM 

c,4=96 ENERGY MEASUREMENTS 

YMP GENISES WORK REQUEST 
SEND TO. 0010 GENISES Tecftnicsi Databas. Administrator TO be conviede by GENUSE Distabase Pwsonnvie 
ASL YUP Support office Request No: 
EGAG Energy Mulaawtements. inc. Job N4o: 
P 0. Box 1912. iLs V-02 Date rsquestba: 
Us Vegas. Nevda. 0912S 
Te1epP10ft: FYS 544-7448 FAX: FTS 544.7489 

TO IDE COMPLETED OY THE AEOUESTOR: 
DATE ____________ 

PURPOSE OF 4EOIAST!O DATA 

S3 Tbf SOOCCX*u4.~ OAIAPPIC'TSG..,____________ AT _________________ 

k - v-s -eAz @ %r Ono* go g~U -40 0~ aa*Y." ft4 S&: f Vq OW.a.oe W W%9~ 

OPAOI.CT FONAMA? 
OUAIICYýv __ NLAWA OF COPIES_____ MOD SIZE Oa %CALE ___________ 

DMGITAL O ________ __ 1FIL SCIII40T _________& 

To be compietea by GEMUS Database Pwson"e 

*ZWD f~~ OAT?_____ 
VZUFEO Y*-AF 
wamoio BY DtE.  

MOD=T ORCIC 4~~ mAimn 
It .. E..-.-.~-- -* ~ ~ ~ Y v.e ar aE4 ~ O~m gi ~

GENISES -Al

U-SOU %."r POX AMOVU Caft GOLOEkP40 Om9fwwv4wxm caw
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Overview of the GEE)E Database and Software Library 

The GEMBOCHS (Geologic and Engineering Materials: Bibliograp~hy Of 
-.Chemical Species) database contains compositional and thermodynamic data for 

over 2000 chemical species, including virtually all endemic and potential 
contaminant species-relevant to Yucca Mountain. These data, retrieved fraon 

an extensive literature search during the past decade (Appeadix A), represent 
a fundamental component of our ability to quantitatively predict the chemical 
"co nsequences of irreversible fluid-rock reactions that may occur ithin the 
post-emplacement repository environment at Yucca mountain. other fundamental 
components of this predictive capability include the various theoretical 
models used to represent (1) the thermodynamic behavior of chemical species 
as a function of temperature (T) and pressure (P), (2) the equilibrium 
distribution of elemental mass among coexisting species as a function of T, 
Pj. arid bulk comaposition, and (3) the redistribution of this mass among these 
species as a function of imposed chemical and/or thermal disequilibrium.  
Eachlof these successive models is inherently dependent upon each of its 
predecessors: e.g.. th acltos inoved in model (3) require as input 
the results of models (l-(2), which in turn are dependent on GDEBOCHS data.  
The Database Developmnt Task at LLZ4L maintains and develops G!2KBOC~iS as well 

asan extensive software library, which includes a suite of routines that 
imoplement model (1) above. The E03/6 Code Development Task, also at LWNL, 
maintains and develops the E03/6 software package, which facilitates 

* practical application of models (2) and (3) to address geochemical problems.  

GOEM= is a relational database that resides in the Database Develop
* mentTasks- local Installation of the Ingres relational database management 

ssem. Formal requests for changes or additions to GEMBOO*S can be 
Submite by contacting the GUM~OCHS database administrator via the standard 
electronic mail -system (see below) 1 such requests require concomitant 
submnittal of a 'DF ad aa Trnmttal Package in accordance with Y KPO 
AP-5.2Q. The Ise change requests are processed locally using CNMOCHS, an 

intracivecode that can be viewed as an automate tracking and filing 
-system Ifor: the -requests as they are reviewed and resolved. modifications and 
additions to -GECBOCHS are incorporated locally using DBMPP,, an interactive 

.,program that interfaces the user with GEKBOCHS tables,, permits selected users 
having passwrd-rstricted access to update the tabulated data,, and 
ýautomatically reports these updates to a dedicated audit table.  

The software interface between GE28OWH and the ED3/6 modeling package 
consists of two programs: DOOE~r and EQPT. DO(XTl accesses data for the user
,specified subset of GEOOICS species, calculates aqueous dissociation 
constants for these species as a function of T and P using the theoretical 
models noted in (1) above, and generates the TAVO file - a formatted ASCII 

-file that contains all data explicitly required by the E03/6 package as well 
as many other data -of interest to E03/6 users. EOPT reads the DKATW file, 
fits, the aqueous dissociation-constant. grids to interpolating polynomials.  
and writes the calculated polynom~ial coefficients together with all other 
required data to the DAmi file - an unformatted file that is read directly 
by EN3 and E06.

GE21BOOS-1



It is important to emphasize the fact that GEMBOCHS itself cannot be 
interfaced directly with EQ3/6 or any other alternate geochemical modeling 
package; a software pipe, DOOUT-EOPT or one of their derivative analogs, is 
always required. Of-course, this requirement is actually advantageous: it 
ensures the continued versatility and integrity of GEKBOCHS data because (1) 
GEMBOCHS is not structurally tied to any one geochemical modeling code, (2) 
DOOUT-EQPT clones that interface GE2IBOCHS with new modeling software are 
readily developed, and (3) GEDBOCHS itself is not modified when generating 
such clones.  

The following report provides a summary of GEMBOCHS database contents, 
describes the major programs contained in the GEMBOCHS software library, 
discusses the use of GEBOOCHS by YMP participants, outlines the procedure by 
which these participants may request modifications to GEMBOCHS, and tabulates 
all su-h modifications incorporated during the 3rd quarter, 1991. First, 
howev a few words summarizing the association between GEMBOCHS (i.e., the 
LLNL . -abase Development Task) and YMP participants that use thi database.  

The GEMOCW-Yf Association 

The LNL Database Development Task has been funded, at various levels of 
support, by the YMP and its predecessors IMM, etc.) from FY82 to the 
present. This continuous funding has reflected the critical, ongoing 
dependence of other project participants on maintaining and developing 
GEMBOCMS (which in the past has been referred to as the LLNL Thermochemical 
Database, UhIN, etc.). This dependence on GD4BOCHS is primarily through its 
use with the E03/6 modeling package, which has also been funded by these 
projects. Current YMJP-sponsored research activities that depend heavily on 
the continued availability of GEBOCIS and EQ3/6 include modeling of 
ion-exchange processes associated with fluid-zeolite interactions (B. Viani, 
C. Bruton, LIM), experimental studies of glass wasteform dissolution (W.  
Bourcier0 LNWL), and numerical simulation of groundwater chemistry at Yucca 
Mountain within the pre- and potential post-emplacement environment (W.  
Steinkampf, USGS; M. Ebinger, LANL). Other DOE-sponsored activities that use 
GDEOCHS and E3/6 extensively include ongoing environmental remediation 
projects at Fernald, OH (contact: J. Carr, DOE) and Rocky Flats, CO (contact: 
D. Simonson, DOE) and studies of brine chemistry associated with the WIPP 
project (contact: L. Brush, DOE).  

The GEBCES Database: Sumary of Contents 

The particular collection of thermodynamic data and associated 
regression coefficients (equation-of-state parameters, heat capacity 
coefficients, etc.) required by a specific geochemical modeling code varies 
sowhat as a function of the processes being modeled and the theory and 
equations being used to represent these processes. Nevertheless, there is 
considerable overlap in the thermodynamic data required to calculate the 
standard molal thermodynamic properties of species as a function of T and P,

GEiBOCHS-2



the equilibrium distribution of elemental mass among coexisting phases as a 
fmunction of T, P. and bulk composition, and the evolution of this 

distribution as a consequence of chemical and/or the rmal perturbation. The 

GEKBOCHS database contains all of the thermodynamic data and regression 

parameters required to perform each of these m~odeling activities using zmost 

- •of the geochemical software packages currently available.  

The compositional and thermodynmic data contained in each of the 23 

GEMBOCHS tables are listed and briefly defined in the GEMBOW Data 

D•Dictionary, which is given in Appendix B. For the convenience of those 

interested in what data are used for each type of chemical species, the 

'following skeletal outline is also provided.  

C.oitional Data for minerals, Gases, or Aqueous Species 

Elemental Composition 
Ccoemn Name 

Reactim Data for Aqueous Dissociation of Minerals, Gases, or Aqeous Species 

Reaction Stoichiometry 
Equilibrium Constants 
Pressure, Temperature Conditions 
Standard Holal Gibbs free Energies of Reaction 

Standard tolal Enthalpies of Reaction 
Standard Molal Entropies of Reaction 
Standard Molal Volumes of Reaction 
Standard ,olal Heat Capacities of Reaction 
Parameter Units 
Literature References 

'ie d ac Data for Minerals 

Standard Molal Gibbs Free Energy of Formation 

Standard Molal Enthalpy of Formation 
Standard Holal Entropy at Reference Pressure (Pr) and Temperature (Tr) 

Standard molal volme at Pr, Tr 
Standard Holal Beat Capacity at Pr, Tr 

Molecular Weight 
Beat Capacity Coefficients 
Temperature Limits an Beat Capacity Coefficients 

Standard Molal Enthalpy of Transition 
Standard Molal Entropy of Transition 
Standard Molal Volume of Transition 
Clapeyron Slope 
Parameter Units 
Literature References 

GEMBOoIS-3
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7to iynanic Data for Gases

Standard Molal Gibbs Free Energy of Formation 
Standard Molal Enthalpy of Formation 
Standard Molal Entropy at Pr, Tr 
Standard Molal Volume at Pr, Tr 
Standard Molal Heat Capacity at Pr, Tr 
Molecular Weight 
Heat Capacity Coefficients 
Temperature Limits on Heat Capacity Coefficients 
Parameter Units 
Literature References 

Thermodynamic Data for Aqueous Species 

Standard Molal Gibbs Free Energy of Formation 
Standard Molal Enthalpy of Formation 
Standard Molal Entropy at Pr, Tr 
Standard Kolal Volume at Pr, Tr 
Standard Molal Heat Capacity at Pr, Tr 
Molecular Weight 
Equation-of-State Coefficients 
Debye-Huckel Parameters 
Ionic Charge 
Electronic Entropy 
Parameter Units 
Literature References

The GMXZS Software Library: Selections of Relevance to KP 

The database software library facilitates maintenance and development of 
the GEKBOHS database and its practical use to address rele:. mt environmental 
problems via geochemical modeling packages such as EQ3/6. only those four 
programs that are directly relevant to the YMP's current use of GEOCS are 
simmarized below.  

CNOOCHS is an interactive program that permits on- or off-site GEBOCHS 
users having access to the gov electronic mailing domain to submit formal 
change requests using the standard electronic mail (Email) utility; note that 
such requests must be accompanied by concomitant submittal of a TDIF and Data 
Transmittal Package in accordance with AP-5.2Q. CBOCHS, which interfaces 
Email, a dedicated Ingres database (CNGRX), and the Interleaf desktop 
publishing package, also provides the local Database Development staff with a 
convenient tracking and filing system for the process of reviewing, 
resolving, and verifying resolution of these change requests.
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A given Email change request is first filed in C(NGREQ; subsequently, its 
status evolves from "review" to "assigned" to "verification" and finally to 
*completion". At each stage of this evolution, the responsible party submits 
their comments or a report of their actions to CWAE via an electronic form 
that interfaces the party with this database. The status of the request then 
changes, and an Email message indicating this change is sent to all those 
affected. At any point during this process, the electronic form which 
summarizes the current disposition of the change request can be printed using 

the built-in interface to Interleaf.  

D&PP 

MW is an interactive EOTAN77-Equel code that facilitates review of 

GEKBOIS data by all local users and modification of these data by selected 
mebers of the Database Development staff. DBAPP interfaces the user with 
GEMMM via an extensive suite of electronic forms. These forms permit any 
user to browse through covocHs data, and a smaller set of password
restricted users to modify, augment, or delete these data. The operative 
status of new species is either "active" or "notused". "Active" species 
appear in release versions of the DTAO suite for use with E03/6 whereas 
Inotused" species are restricted to use within the trial DATAO files used 
locally. In addition, DBAPP automatically reports all GEMOCHS updates to a 
dedicated audit table, which contains the complete modification history of 
ýGMBCS.  

DO=' 

DO=-II is a MRTTAN77-Equel code that serves as a software pipe between 
GE"BOCHS and EQPT. DOOTr performs the following functions: (1) retrieves 
data from GEMWCM for the user-specified subset of chemical species 
(currently, there are five such subsets; these are described below), (2) 
calculates aqueous dissociation constants for these species from 0 to 100 C 
at 1.0132 bars and from 100 to 300 C along the H20 vaporization boundary 
usin the SLPCM91 equation of state, CrissCobble extrapolation, or DQUUU 
method for aqueous species and Cp integration for solids, gases, and liquids, 

.. ••and (3) generates the DATAO file, a formatted ASCII file that contains the 
: •.dissociation constants, all other data explicitly required for E03/6 calcula

tions, and various other species data of interest to [03/6 users.  

[0VT is a FORUAN77 code that serves as a software interface between the 
DATAO file produced by DOOXI and the [03/6 geochemical modeling package.  
EQPT performs the following functions: (1) reads the DATAO file, (2) fits 
species dissociation constants to interpolating polynomials, and (3) 
generates the DAMU file, an unformatted equivalent of DAT•O where species 
dissociation constants are replaced with their associated polynomial
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regression coefficients, and all data not explicitly required for E03/6 
calculations has been filtered.  

Note that although DOOUr and EQPT could be readily consolidated into a 
single code, there are significant advantages associated with maintaining 
their independence. Specifically, the present arrangement (1) provides users 

with a wealth of additional, relevant data not explicitly required by E03/6, 
(2) provides this data in a formatted ASCII file which can be viewed, 

printed, and edited, (3) provides users with the option of customizing DATA0 

files by adding new species or modifying data for existing species, and (4) 

minimizes ED3/6 rmu-time costs associated with reading these large 

thermodynamic databases by providing these data on an unformatted file that 

contains only those data explicitly required for the calculations.  

Use of G by YWW Participants 

In general, YMP participants use the GDKOCHS database strictly through 
its association with the EQ3/6 software package. Hence, the typical YMP 
user's only contact with GDEOICS is in the form of the various DNTAO files 
produced by DO(XTr (see above). Five distinct DATAO files are presently 
available for use with the current release version (3245.1090) of E03/6.  
This suite of files is listed belov: 

D&TA0 filename Description # of species 

DATAO.com.RlO Composite database 1834 
DMO.sup.RIO SUPCRT91 database 462 
DAZND.nea.RIO NE.'tOOTA database 424 

hTRO.pit.RIO Pitzer database 488 
AT)O.Ihw.RIO Harvey-Moller-Weare database 71 

Each of these five files is designed to meet specific geochemical modeling 
needs; for a given ED3/6 modeling problem, the appropriate =AM 0 file is 
determined on the basis of compositional complexity, required level of 
internal consistency, and desired formalism for calculating activity 
coefficients.  

The OR10 suffix of a given DTA0 filename refers to the release number 
of the file. A new suite of DATAD files having incremented suffixes is 
generated and released as often as required by modifications and additions to 
GEMOCHS.  

Access to E03/6 and the complete suite of DATAO files may be obtained by 
contacting Tom Wolery of LL (TrS-532-5789).  

Procedure for Requesting Modifications or Additions to GEMBOC 

Anyone having access to the government (gov) domain of the standard
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electronic mail network (Email) can request modifications or additost 
GEMBOHS by sending an Email message describing the request to 

cngbchss33es~lnl~ov;the requestor must also submait concomitantly a TDIF 
-And Data Transmittal Package in accordance with AP5.2Q. To facilitate timely 
resolution, the Isubject field of these Email change requests must be assigned 

testring OGEMBOCHS request%* and the following text must contain all 
-.information required to resolve the request. Typically, this information 
iwill include (1) the requestor's full name and phone number, (2) a complete 
description of the request (i.e., the error report or request to add data),, 

()a summary of all references supporting the request, and if (2) defines an 
error report, also (4) the specific DATAO file(s) (including version number) 
.ýwhere the error occurs.  

Chiange requestors are notified by CNGOCRS (via Email) as their requests 
move from "review" to "asind to "verification* to "completion" status.  

*Thos who do not have Email access may request changes by contacting Jim 
...Johnson of LLNL (E¶S-543-7352).  

Modifications and Aditions to GEMOCE: 3rd Qtr., 1991 

30 Th subset of the GEKBOCHS audit table that covers the 3rd Qtr. (1 April 
June), 1991, is given in Appendix C. This table siummarizes all GE21BO(CIS 

.modifications. that were incorporated during this time. in mid-April. 1991, 
the R10 suite of DATRD files was released; Appendix D provides a summay of 
all modifications and additions that were incorporated between the release of 
DATRO suites R9 (mid-January, 1991) and RIO.  

Concudin amarks 

The GD2OMM~ thermodynamic database and its associated software library 
together represent a comiprehensive and versatile package that can be used to 
quantitatively address a myriad of geochemical modeling problems. included 
among these are several ongoing YHPspnsred studies that specifically 

-address potential environmental concerns associated with the proposed 
r...epository at Yucca Mountain.  
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APPENDIX B: ;GCMUOCS Data Dictionary

The data dictionary defines each column variable and its valid range of 
values for each data table in the GEKWW thermodynamic database. Column 
variables that must be assigned a non-null value are underlined.

Table: AQEU 

Aqueous species data.  

1 row per species.

Description 
Range 

:Aqueos.TMP 
Description 

Range

"Aqiueous.CEK; 
"Description 

Range 
Aqzueous. IYP 

Description 

Range

primary key 
Species.N*ME where Species.TYPE- aqueous 

type of aqueous species 
Enumerated: 
basis strict basis species 
aux. alternate basis species 
aqueous non-basis species

ionic charge 
integer 

Criss-Cobble ion type values, only entered for those 
species listed by Criss and Cobble (1964a,b) 

Enumerated: 

1 simple cations 
2 simple anions and oh
3 oxy-anions 
4 acid oxy-anions

hoous.ACr FLAG 
Description 

Range 
Aqaeous.SE 
Description 

Range

flag for 0, (aq), H2 (aq), SiO2 (aq) 
coefficient formalism 
negative integer 

internal electronic entropy (cal) 
extrapolations for rare earth and 
positive real number

for EQ3/6 activity 

used in Criss-Cobble 
lanthanide species
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Sq~eoug.AZEW 
Description 

Aqueous.M=o 
Description 
Pange 

• JqueOus.CP 

Description 
Range 

Aqueous. SOURa 
Decrption

ion size parameter used for E;3/6 BDOT activity 
coefficient formalism data values are entered as listed 
for species in Nordstron and Munoz (1986,p. 200) after 
Kielland (1937) 
Otherwise: 
if kzueous.CHG (1 then - 4.0 
+1 then - 4.0 
+2 then - 4.5 
+3 then - 5.0 
+4 then - 5.5 
>4 then - 6.0 

bdot parameter 
real number 

partial molal heat capacity (cal/bol) 
real number 

data citation 
10 character field

Table: AUDIT 

Documentation for all G data changes.  

0-n rows per species

Aazdit.SPEMES 

Range 
Auit.TPB 

Description 
Range 

Audit.COL 
Description 
. "ange 

Auulit.OWD VAL 
Description 

Descri•pton 
Rang.  

"Audit.UMT BY 
Description 
Range

name of changed species 
Species.NW 

G0O0•S table 
24 character field 

IM107 colum 
24 character field 

previous data value 
24 character field 

new data value 
4 character field 

DWBPP user nam 
24 character field
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Audit.D•TK OG 
Description 
Range 

Audit.]R MST BY 
Description 
Range 

Audit.COMHDM 
Description 
Range

date update made 
24 character field 

name of person requesting data change 
24 character field 

additional comments 
64 character field

Table: AUTEMTY 

Contains a list of users authorized to change GEMBOCHS data, and their 

passwords 

1 row per user 

Authority.PRSON 
Description user name 
Range 24 character field 

Authority.PhSWR 
Description user's password 
Range 24 character hidden field

Table: COMEM 

User coaments about selected species 

0-n rows per species 

Comnts.NMW 
Description species name 
Range 24 character fieli 

"Comsents.DESCRIPTION 
Description user comments 
Range 160 character field

Table: COMPOSITION 

The stoichiometery for each species.  

1 - n rows per species.
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Description 

Range 

ioCxoation.aeT 
Description 
Range

primary key 
Species .NAME 

toichiometric coefficient 
positive real number

2n220itian.SPEMES 
Description refstate element 
Range if Species.TYPE - ss then 

Rineral.NME where Rineral.TYPE - solid 
else 

Mineral.NhM where lineral.STATE - refstate

Table: CP 

Coefficients for the heat capacity polynomial 

0-n rows per solid/liquid/gas

Description 

Pan"e 

CO.rW 
Description 
Range 

CIP.  
Description 

Range 

Cp.TOP Description 
Range 

Cp.T0 
Description 
Range 

Cp.T1 
Description 
Range qp.7 1 
Description

primary key 
Species.NMM where 

Species.TYPE- aineral 

primary cited reference 
References.S•JIBB 

cited units 
Enumerated: 

cal jou 

temperature limit for polynomial (0 K) 
positive real number 

constant, T**O term 
real nuber 

coefficient, T**I term 
real number 

coefficient, T**-. term 
real number
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cp.T2 
Description 
Range ... CpoT 2 

Description 
Range 

Cp.T3 
Description 
Range 

SCp.T3 
Description 
Range 

-Cp.T•ALF 
Description 
Range 

De~scription 
Range 

Cp.ERROR 
Description 
Range

coefficient, 
real number 

coefficient, 
real number 

coefficient, 
real number 

coefficient, 
real number 

coefficient, 
real number 

coefficient, 
real number

T** 2 term 

T**- 2 term 

T**3 term 

T**- 3 term 

T**O. s term 

T**-o -S term

estimated polynomial error 
10 character field

Table: CPlRA

contains heat capacity transition data

zescription 
Range 

Ct, ran.se 
Description 
Range 

Cptran.-DLMR 
Description 
Range 

-' Cptran.DELSIR 
Description 
Range 

Cptran.SWPE 
Description 
Range 

Cptran.VTR 
Description 
Range

r 

I

primary key 
Species.MME where 

Species.TYPE- mineral 

primary cited reference 
References.SMIBB 

standard molal enthalpy of transition 
real number 

standard molal entropy of transition 
real number 

Clapeyron slope 
real number 

standard molal volume of transition 
real number
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GH.DELG 
Description 
Range 

.GS.DMEO 
Description 
Range 

SGS.S0 
Description 
Range 

GHS.VO 
Description

apparent standard molal Gibbs free energy of formation 
real number

apparent standard molal enthalpy of 
real number 

conventional or absolute entropy 

real number 

partial molal/molar volume (cm/,ol)

formation

uwininuin� B

Table: LNBS 

User defined species subsets.  

0-n rows per species.

Labels.NM 
Description 
Range 

Labels.TYMP 
Description 
Range 

Labels.CLASS 
Description 
Range

primary key 
Species.NAME 

code to distinguish type of subset 
Enumerated: 
eat subset identifying estimated data 
sub user defined subset 

estimated variable or subset name 
If Labels.TYPE- est 

then GPOH column 
else 16 character field

Table: L=Z 

Logk data as a function of tenmerature.  

0-n rows per species

Description 
Range 

Description 
Range

primary key 
Species.NAME 

reference citation for LOGK 
References. SWIBB
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Description 

Range 
IWK.PRES 

Description 
Range 

LOGK.LOGK 
DescrIption 
Range

measured temperature for LOGK (°C) 
Note: if Basic.GFLAG - 3 and BaSiC.KSOURCE- tpgrid 
a Tpgrid.TEKP at 25°c must be entered 
positive real number

pressure corresponding with temperature 
positive real number

in Tpgrid.TEMP

LOK value 
real number

Table: Mineral 

Additional data for solid, liquid, gas and solid solutions 

1 row per mineral species

Mineral.NM 
Description 
Range 

Mineral.TYPE 
Description 
Range

primary key 
Species.NAME where Species.TYPE-aineral

E03/6 species type.  
En•mnerated: 
liquid liquid species 
solid solid/mineral species 
gas gaseous species 
ss solid solution

Mineral.COMPOSITION 
Description chemical composition of mineral name.  
Range 55 character field 

Mineral.ALUME 
Description alternate species name 
Range 24 character field 

Mineral .VARIETY 
Description crystalline form of polymorphs 
Range Enumerated: 

alpiha, beta, gama, etc.  
Mineral.SXTE 

Description crystalline state of species, identifies hypothetical 
edemrs of solid solutions, reference state elements, 
forms of solid solutions, or polymorphs.
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Enumerated: 
ideal 
regular 
refstate 
hypothetical 
polymorph

Table: PAPAMErES 

-miscellaneous parameter grids needed for dataO header listing. Parameters 

include: temperature, pressure, Criss-Cobble parameters, Debye-Huckel 

constants, solution solution mixing parameters.

Parmters4W 
Description 
Range 

Parimnters.ONE 
Description 
Range 

Parieters.7W 
Description 
Range 

parmters.THREE 
Description 
Range 

ParaPeters.FUJ 
Description 
Range 

Pa nters.FIVE 
Description 
Range 

Parameters.SIX 
Description 
Range 

Parmnters. SEVEN 
Description 
Range 

Parameters.EI•HT 
Description 
Range 

Parimters.NINE 
Description 
Range 

Parpitetrs.TEN 
Description 
Range

type of parameter 
30 character field 

parameter value 
real number 

parameter value 
real number 

parameter value 
real number 

parameter value 
real number 

parameter value 
real number 

parameter value 
real number 

parameter value 
real number 

parameter value 
real number 

parameter value 
real numbe r 

parameter value 
real number
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Parameters.ELEVEN 
Description 
Range 

Parameters.714EVE 
Description 
Range 

Parameters.PITNUM 
Description 
Range 

Paranters.BDOIWM 
Description 
Range 

Pa riters.iMWUM 
Descri--:ion 
Range

parameter value 
real number 

parameter value 
real number 

order to print in 
integer 

order to print in 
integer

Pitzer output file 

Bdot output file

order to print in HZ output file 
integer

Table: RICMON 

Species and coefficients for DataO RXN and REF RM.  

O-n rows per species.

PeacticM.NNM 
Description 
Range 

Reaction.= 
Description 

Range 
Reaction .TmP 

Description 
Range 

Reaction.O•77 
Description 
Range 

Reaction. PF IS 
Description 
Range

primary key 
Species .NAME 

citation of reference reaction (required when 
Reacticul.TYPE-ref) 
10 character field 

code to distinguish kind of reaction 
Enumerated: 
dO Data0 RM 
ref REF RN 

coefficient associated with Reaction.SPECIES 
real nube r 

cocponent species in the reaction 
if meaction.TYPE- dO then 
Aqweous.NAME 

where ,•ueous.TTYPE- basis or ,queous.TYPE- w= 
else 
Species.NME
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Table: REF 1 

.Complete reference 

References.SiIti 
Description

Range 
Referencesm T' 1 

Description 
Range 

References.YR 
Description 
Range 

References .-YR ALT 
Description 
Range 

References.TITLE 
Description 
Range 

References.FPWLISH 
Description 
Range 

-References.VOS 
Description 
Range 

.-References.P 
Description 
Range 

References. FI 
Description 
Range 

Beferences .FLE 
Description 
Range

citations for all data sources.

re 
se
10

ference citation 
condary author: 
character field

in SWUIBB forrat: yearauthor and 
yypri/sec

author(s), by last name, first initials 
160 character field 

year published 
positive integer > 1850 

designator for multi-year citations 
1 character field, ascending order 

complete reference title 
300 character field 

publisher or journal 
80 character field 

volume number 
5 character field 

page numbers 
1-2 character field

reference copy information 
numerated: 
yes copy in (EMBO = reference library 
no copy not in reference library 
abs abstract in reference library 
ord copy requested

defined as follows: 
Enumerated: 
aux reference 
pending possible 
primary current d

not used in dataO 
future reference 
ataO reference

Table: R1S1M 

Properties of reference-state elements.  
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1 row per element 

Refstate.NWM 
Description 
Range 

Refstate.SDMCL 
Description 
Range 

ReEstate.UM 
Description 
Range 

Refstate.SM 
Description 
Range 

Refstate.PW4 

Description 
Range 

Refstate.BASIS 
Description 
Range

element name in most coumon form 
Mineral. NAE where Mineral.STNTE-refstate 

chemical symbol 
2 character field 

atomic number 
positive integer 

Standard Order of Arrangement (Wagman et al., 1983) 
positive integer 

molecular weight 
positive real number 

designated basis species for -- ement 
Aqueous.NAME where Aqueous.TYPE-basis

Table: ST P S 

Descriptive information about each chemical species 

1 row per species.

Specie• 
Description 
Range Species-TVFE 
Description 
Range 

species.umP& 

Description 
Range

unique species name.  
24 character field 

species type.  
Enumerated: 
aqueous basis, auxiliary or non-basis aqueous species 
mineral solid, liquid, gas or solid solution species 

date of entry/last data change 
dl-zmm-yyyy

Table: TEO 

Shows what data exists for each species

GE2IBOCQS-B1 4



(
Therno.?aM 

Description 
Range 

2herno. SVM• 

Description 
Range 

Therno.SO 
Description 
Range 

Thermo.GflAG 
Description 
Range

primary key 
Species .NAME 

output status 
Enumerated: 

active 
notused 

data source 
References. SQJIBB 

data selection flag for DOOUJT LOGK calculations 
Enumerated: 

0 incomplete data 
1 use GHS.DEL.GO 
2 use GBS.DELHO and GHS.SZERO 
3 use LOUK data 
4 use urt data 

.. 5 use CP data

Table: URT 

Contains URT data 

Description 
Range 

UR.S(XMCE 

Description 
Range 

Description 
Range

species name 
24 character field 

data source 
10 character field 

chemical potential (u/RT) 
real number
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Appendix C: GEmBOCHS Audit Table: 3rd Qtr., 1991 

TABLE COLUMN OLD VALUE NEW VALUE DATE REQUESTER 

Species: al(oh)4

species status notused active 4/11/91 Johnson 

Comients: replace deactivated supcrt species 

Species: clinoptilolite-hy-ca 

species name clinoptilolite 4/8/91 

Comments: added to test new clino 

basic delgO -4547.780 -4601.627 5/1/91 Viani 

Comments: recalculated for hy 

Species: clinoptilolite-hy-cs 

species name clinoptilolite 4/8/91 

Comments: added as test set for Viani 

basic delgO -4568.686 -4315.573 5/1/91 Viani 

Coaznts: recalculated for hy 

Species: clinoptilolite-hy-k 

species name clinoptilolite 4/8/91 

Coauents: added as test case for Viani 

basic delgO -4558.181 -4376.834 5/1/91 Viani 

Comments: recalculated for hy 

Species: clinoptilolite-hy-na 

species name clinoptilolite 4/12/91 

Coments: added for Viani to test 

basic delgO -4535.926 -4546.476 5/4/91 Viani 

Comments: recalculated for hy
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TABLE COULMN OLD VALUE NEW VALUE DATE ZEQUESTER 

Species: clinoptilolite-hy-sr 

species name clinoptilolite 4/12/91 
Comments: added as new test set for Viani 

basic delgO -4552.547 -4731.276 5/1/91 VianI 
Comments: recalculated for hy 

* ** 0 ** 0* ** efttaa~ateaaaeaaaaooeoaaaaaeaoaae~taaaaoaaaeeaooaoo*.aa a a aa * *0*00 

Species: clinoptilolite-ssal 

species name clinoptilolite clinoptilolite 12/91 Viani 
Cements: new test case 

Species: fe(oh)2(aq) 

species status notused active 4/11/91 Johnson 
Coients: replace deactivated supcrt species 

ttttt*tt•*ttaatatataaaaaaaaaaeeaaaaaaaaeaae aaa..aa..aaaeaaeeaaReaaoattt 

Species: fe(oh)3

species status notused active 4/11/91 Johnson 
Comments: replace deactivated supcrt species 

Species: koh(aq) 

tpgrid logk 0.000.0.000 25.000 14.460 4/11/91 Johnson 
Comments: replaces deactivated supcrt species 

basic delgO -104423.000 -104.500 4/11/91 Johnson 
Comments: replaces deactivated supcrt species 

basic igflg 4 3 4/11/91 Johnson 
Comments: replaces deactivated supcrt species 

basic delhO -113197.000 500.000 4/11/91 Johnson 
Ccxnts: replaces deactivated supcrt species 

basic szer0 26.180 500.000 4/11/91 Johnson
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TABE COLU OLD VALUE INEW VALUE DATE REQ.ESTER 

Comments: replaces deactivated supcrt species 

species status notused active 4/11/91 Johnson 

Comments: replaces deactivated supcrt species 

Species: koh(aq)#l 

tpgrid logk 25.000 14.460 25.000 500.000 4/11/91 Johnson 

Comments: new dataO species 

basic delgO -104.500 -104423.000 4/11/91 Johnson 

Co ents: new output species 

basic delhO 500.000 -113197.000 4,'11/91 Johnson 

Comments: new output species 

basic szer0 500.000 26.180 4,l1/91 Johnson 

Comments: new output species 

basic igflg 3 4 4/11/91 Johnson 

Comments: new output species 

Species: ni(oh)2(aq) 

species status notused active 4/l.,,91 Johnson 
Comments: replace deactivated supcrt species 

Species: ni(oh)3

species status notused active 4/11/91 Johnson 

Comments: replace deactivated supcrt species 

Species: znoh+ 

tpgrid logk 150.000 -6.060 150.000 -6.060 4/11/91 Johnson 

Coments: exchanged with deactivated supcrt species 

tpgrid logk 0.000 0.000 25.000 -8.960 4/11/91 Johnson 

Comments: exchanged with deactivated supcrt species 
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TABLE COLUQ OLD VALUE NEW VALUE DATE REQUTER 

basic igflg 4 3 4/11/91 Johnson 
Comments: replace deactivated supcrt species 

basic delgO -79726.000 500.000 4/11/91 Johnson 
Ccaxnts: replace deactivated supcrt species 

basic delhO -82539.000 500.000 4/11/91 Johnson 
Cotents: replace deactivated supcrt species 

basic szerO 25.000 500.000 4/11/91 Johnson 

Comments: replace deactivated supcrt species 

species status notused active 4/11/91 Johnson 
Comments: replace deactivated supcrt species 

Species: znoh+#l 

basic delgO 500.000 -79726.000 4/11/91 Johnson 
Comments: deactivated, made into test species 

basic delhO 500.000 -82539.000 4/11/91 Johnson 
Commnts: deactivated, made into test species 

basic szerO 500.000 25.000 4/11/91 Johnson 
Counents: deactivated, made into test species 

basic iqflg 3 4 4/11/91 Johnson 
Comments: deactivated, made into test species 

tpgrid logk 100.000 -6.990 100.000 500.00 4/11/91 Johnson 
Caments: exchange with supcrt dataO species 

tpgrid logk 150.000 -6.060 150.000 500.00 4/11/91 Johnson 
Comments: exchange with supcrt dataO species 

tpgrid logk 200.000 -5.330 200.000 500.00 4/11/91 Johnson 
Comments: exchange with supcrt dataO species 

tpgrid logk 25.000 -8.960 25.000 500.000 4/11/91 Johnson 
Coments: exchange with supcrt dataO species 

tpgrid logk 250.000 -4.740 250.000 500.00 4/11/91 Johnson 
Coments: exchange with supcrt dataO species 

tpgrid logk 300.000 -4.250 300.000 500.00 4/11/91 Johnson 
Comments: exchange with supcrt dataO species 
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OLD VALUE NE VALUE

tpgrid logk 350.000 -3.840 350.000 500.00 4/11/91 Johnson 

Comments: exchange with supcrt dataO species

tpgrid logk 60.000 -7.930 60.000 500.000 4/11/91 

Comments: exchange with supcrt dataO species 

GE2IBOCS-C7
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Appendix D: GEDBOCHS Audit Table: DOOUT Suite R9 to R10 

TABLE COLUMN OLD VALUE NEW VALUE DATE REQUESTER 

Species: ag(co3)2

basic delgO -236889.000 -236890.000 2/19/91 Johnson 
Comments: new supcrt data 

basic delhO -304197.000 -304200.000 2/19/91 Johnson 
Comments: new supcrt data 

Species: agcl(aq) 

basic delgO -17454.000 -17450.000 2/15/91 
Comments: 

basic delhO -18269.000 -18270.000 2/15/91 
Comments: 

Species: agcl2

basic delgO -51562.000 -51560.000 2/15/91 Johnson 
Comments: new supcrt data 

basic delhO -61126.000 -61130.000 2/15/91 Johnson 
Comment: new supcrt data 

Species: agcl3

basic delhO -105943.000 -105940.000 2/20/91 Johnson 
Comments: new supcrt data 

basic delgO -82709.000 -82710,000 2/20/91 Johnson 
Coments: new supcrt data 

Species: agcl4

basic delgO -112277.000 -112280.000 2/20/91 Johnson 
Comments: new supcrt data 

basic delhO -142218.000 -142220.000 2/20/91 Johnson 
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ALBIZ COMM OLD VALUE NEW VALUE DEK P 

Coments: new supcrt data 

Species: agco3

basic delgO -111434.000 -111430.000 2,19/91 Johnson 
Co -nts: new supcrt data 

basic delhO -141596.000 -141600.000 2'19/91 Jolhn'soon 
Coments: new supcrt data 

*. * * ~ ~ ~ ~ ~ e e****e**e *e.. fee* e..... ... e... .... *ae e*gggggg*e 

Species: agno3(aq) 

basic delhO -23854.000 -23090.000 2/20/91 Johnson 
Coments: new supcrt data 

basic delgO -7806.000 -7810.000 2/20/91 Johnson 
Coments: new supcrt data 

basic szero 52.750 50.000 2/20/91 Johnson 
Comments: new supcrt data 

Species: al(oh)4

spec - status not d active 4/11/91 Johnson 
Comnts: replace deact.. ited supcrt species 

Species: alo2

species status active notused 2/19/91 Johnson 
Comments: not in supcrt 1991 manuscript 

Species: bacl+ 

basic delgO -164727.000 -164730.000 2/20/91 Johnson 
Coments: new supcrt data 

basic delhO -165774.000 -165770.000 2/20/91 Johnson .  
Coments: new supcrt data 
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TABLE COLjRM CLD VALUE NEW VALUE DATE REQJESTER 

Species: baco3(aq) 

basic delhO -285848.000 -285850.000 2/19/91 Johnson 
Comments: new supcrt data 

Species: baf+ 

basic delgO -201124.000 -201120.000 2/19/91 Johnson 
Coments: new supcrt data 

basic delhO -206511.000 -206510.000 2/19/91 Johnson 
Comments: new supcrt data 

Species: bahco3÷ 

species status active notused 2/19/91 Johnson 
Comments: not in supcrt 1991 manuscript 

Species: cacl+ 

basic delgO -162548.000 -162550.000 2/20/91 Johnson 
Comments: new supcrt data 

basic delhO -169248.000 -169250.000 2/20/91 Johnson 
Ccsmnts: new supcrt data 

Species: cacl2(aq) 

basic delhO -211062.000 -211060.000 2/20/91 Johnson 
Ceents: new supcrt data 

Species: caco3(aq) 

basic delgO -262848.000 -262850.000 2/19/91 Johnson 
Comments: new supcrt data
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TABLE COLUt OLD VALUE NEW VALUE DATE REQUESTER 

basic delhO -287391.000 -287390.000 2/19/91 Johnson 
Comments: new supcrt data 

Species: caf£ 

basic delgO -200388.000 -200390.000 2/15/91 Johnson 
Comments: new supcrt data 

basic delhO -208597.000 -208600.000 2/15/91 Johnson 
Comments: new supcrt data 

Species: cahco3+ 

basic delgO -273834.000 -273830.000 2/19/91 Johnson 
Comments: new supcrt data 

Species: caso4(aq) 

basic delgO -312925.000 -312930.000 2/19/91 Johnson 
Coments: new supcrt data 

basic delhO -345905.000 -345900.000 2/19/91 Johnson 
Comnts: new supcrt data 

Species: clinoptilolite-hy-ca 

species nam clinoptilolite 4/8/91 
Commnts: added to test new clino 

Species: clinoptilolite-hy-cs 

species name clinoptilolite 4/8/91 
Comments: added as test set for Viani 

Species: clinoptilolite-hy-k
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TABLE COLEMt OLD VALUE NEW VALUE DATE REQUESTER 

species name clinoptilolite 4/8/91 
Comments: added as test case for viani 

Species: clinoptilolite-hy-na 

species name clinoptilolite 4/12/91 
omments: added for Viani to test 

Species: clinoptLlolite-hy-sr 

species name clinoptilolite 4/12/91 
Comments: added as new test set for Vaini 

Species: clinoptilolite-ss#1l 

species name clinoptilolite clinoptilolite 4/12/91 Viani 
Comments: new test case 

Species: cooh+ 
species status active notused 2/19/91 Johnson , 
Coments: not in 1991 supcrt database 

Species: csbr(aq) 4 
basic delhO -87792.000 , -88090.000 2/19/91 Johnson 
Comments: new supcrt data 

basic delgo -93912.000 -94210.000 2/19/91 Johnson * 
Coments: new supcrt data 

basic szero 59.300 58.800 2/19/91 Johnson 
Coments: new supcrt data 

Species: cscl(aq) .I 

GEMBOCHS-D7 
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TIBLE COLUMN OLD VALUE NEW VALUE DATE REQUOESTER 

basic delgO -99943.000 -100900.000 2/19/91 Johnson 
Comments: new supcrt data 

basic delhO -98344.000 -100950.000 2/19/91 Johnson 
Comments: new supcrt data 

Species: csi(aq) 

basic delhO -73329.000 -76840.000 2/19/91 Johnson 
Comments: new supcrt data 

basic delgO -81982.000 -82480.000 2/19/91 Johnson 
Coments: new supcrt data 

basic szero 63.300 61.300 2/19/91 Johnson 
Coments: new supcrt data 

Species: fe(ch3coo)2(aq) 

basic delgO -201792.000 -201800.000 2/19/91 Johnson 
Comnts: new supcrt data 

basic delhO -259123.000 -259100.000 2/19/91 Johnson 
Counts: new supcrt data 

Species: fe(oh)2(aq) 

species status notused active 4/11/91 Johnson 
Comments- replace deactivated supcrt species 

Species: fe(oh)3

species status notused active 4/11/91 Johnson 
Cements: replace deactivated supcrt species 

Species: fech3coo+ 

basic delgO -111892.000 -111900.000 2/19/91 Johnson 
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Comments: new supcrt data 

basic delhO -139042.000 -139060.000 2/19/91 Johnson 
Comments: new supcrt data 

Species: fecl+ 

basic delgO -53031.000 -53030.000 2/15/91 Johnson 
Comments: new supcrt data 

basic delhO -61264.000 -61260.000 2/15/91 Johnson 
Comments: new supcrt data 

Species: fecl2(aq) 

basic delhO -100233.000 -100370.000 2/20/91 Johnson 
Comeents: new supcrt data 

basic szer0 -4.730 -4.220 2/20/91 Johnson 
Cozments: new supcrt data 

basic delgO -81156.000 -81280.000 2/20/91 Johnson 
Ccments: new supcrt data 

Species: feo(aq) 

species status active notused 2/19/91 Johnson 
Coinnts: not in supcrt 1991 manuscript 

Species: teoh+ 

species status active notused 2/19/91 Johnson 
C•==nts not in supcrt 1991 database 

Species: h3sio4

species status active notused 2/15/91 Johnson 
comments: doppleganger species 
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TABLE COLUMN OLD VALUE NEW VALUE DATE R TE 

Species: hfeo2

species status active notused 2/19/91 Johnson 
Comments: not in supcrt 1991 manuscript 

Species: hnio2

species status active notused 2/19/91 Johnson 
Comments: not in supcrt 1991 manuscript 

Species: hpbo2

species status active notused 2/19/91 Johnson 
Comments: not in supcrt 1991 manuscript 

Species: hsio3

basic delhO -271879.0001 -271880.000 2/19/91 Johnson 
Comments: new supcrt clata 

Species: hmno2

species status active notused 2/19/91 Johnson 
Comments: not in supcrt 1991 manuscript 

Species: kbr(aq) 

basic delhO -86317.000 -86320-000 2/19/91 Johnson 
Commnts: new supcrt data 

basic delgO -90006.000 -90010.000 2/19/91 Johnson 
Comeents: new supcrt data
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TABLE COLUMN OLD VALUE NEW VALUE DATA REQUETER 

Species: kcl(aq) 

basic dehO -96012.000 -96810.000 2/19/91 Johnson 

Comments: new supcrt data 

basic delgO -96051.000 -96850.000 2/19/91 Johnson 
Com•ents: new supcrt data 

Species: khso4(aq) 

basic delgO -245800.000 -246550.000 2/19/91 Johnson 
Comments: new supcrt data 

basic delho -269870.000 -270540.000 2/19/91 Johnson 
Comments: new supcrt data 

basic szerO 56.030 56.310 2/19/91 Johnson 
Comments: new supcrt data 

Species: ki(aq) 

basic delhO -71676.000 -71680.000 2/19/91 Johnson 
Cmeents: new supcrt data 

Species: koh(aq) 

species status active notused 2/19/91 Johnson 
Comments: not in supcrt 1991 manuscript 

tpgrid logk 0.000 0.000 25.000 14.460 4/11/91 Johnson 
C ents: replaces deactivated supcrt species 

basic delgO -104423.000 -104.500 4/11/91 Johnson 
Cants: replaces deactivated supcrt species 

basic igflg 4 3 4/11/91 Johnson 
SCm nts: replaces deactivated supcrt species 

basic delhO -113197.000 500.000 4/11/91 Johnson 
Comments: replaces deactivated supcrt species 
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basic szerO 26.180 500.000 4/11/91 Johnson 

Cements: replaces deactivated supcrt-species 

species status notused active 4/11/91 Johnson 

Comments: replaces deactivated supcrt species 

Species: koh(aq)#l 

tpgrid logk 25.000 14.460 25.000 500.000 4/11/91 Johnson 

Coements: new data0 species 

basic delgO -104.500 -104423.000 4/11/91 Johnson 

Comments: new output species 

basic delhO 500.000 -113197.000 4/11/91 Johnson 
Commnts: new output species 

basic szer0 500.000 26.180 4/11/91 Johnson 

Coments: new output species 

basic igflg 3 4 4/11/91 Johnson 

Coemnts: new output species 

Species: kso4

basic delhO -276978.000 -276980.000 2/19/91 Johnson 
Coents: new supcrt data 

Species: licl(aq) 

basic delhO -105675.000 -105680.000 2/19/91 Johnson 
Comeents. new supcrt data 

basic delgO -99252.000 -99250.000 2/19/91 Johnson 
Coments new supcrt data 

Species: mgcl+ 

basic delgO -139707.000 -139700.000 2/15/91 Johnson 

Cements: new supcrt data 
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TABLE COUM OLD VALUE NEW VALUE DTE REQUESTER 

basic delhO -150992.000 -151440.000 2/15/91 Johnson 
Comments: new supcrt data 

Species: mgco3(aq) 

basic delgO -238759.000 -238760.000 2/9/91 Johnson 
Comments: new supcrt data 

basic delhO -270571.000 -270570.000 2/19/91 Johnson 

Comments: new supcrt data 

Species: mgf+ 

basic delgV -177687.000 -177690.000 2/15/91 Johnson 
Comments: new supcrt data 

basic delhO -189975.000 -190950.000 2/15/91 Johnson 
Comments: new supcrt data 

basic szerO -24.800 -28.070 2/15/91 Johnson 
Comments: new supcrt data 

Species: mghco3+ 

basic delgO -250202.000 -250200.000 2/19/91 Johnson 
Comments: new supcrt data 

basic delhO -275752.000 -275750.000 2/19/91 Johnson 
Coments: new supcrt data 

Species: mgoh+ 

species status active notused 2/19/91 Johnson 
Coiments: not in supcrt 1991 manuscript 

Species: mncl+ 

basic delgO -86288.000 -86290.000 2/20/91 Johnson 
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TABLE COUMU OLD VALUJE NEW VALUE DATE RECQJESW 

Comments: new supcrt data 

basic delhO -88284.000 -88280.000 2/20/91 Johnson 

Cc~nts:new supcrt. data 

Species: umnso4(aq) 

basic delgO -235637.000 -235640.000 2/20/91 Johnson 
Cocmments: new supcrt data 

basic deihO -266748.000 -266750.000 2/20/91 Johnson 
Cnts: new supcrt data 

Species: nabr(aq) 

basic deihO -84828.000 -84830.000 2/19/91 Johnson 
Cont new supcrt data 

basic delgO -85606.000 -85610.000 2/19/91 Johnson 
Conts: new supcrt data 

Species: naf(aq) 

basic delgO -128567.000 -128570.000 2/19/91 Johnson 
Commnts: new supcrt data 

basic delhO -135862.000 -135860.000 2419/191 Johnson 
C~ents:new supcrt data 

Species: nahsio3(aq) 

basic delgO -307142.000 -307140.000 2/19/91 Johnson 
Commnts: new supcrt data 

basic delhO -332745.000 -332740.000 2419/91 Johnson 
cnts: new stpcrt data 

Species: nai(aq) 
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TABLE COLUMN OLD VALUE NEW VALUE DATE REQUESTER 

basic delhO -69282.000 -69280.000 2/-' '91 Johnson 
Comments: new supcrt data 

Species: ni(oh)2(aq) 

species status notused active 4/11/91 Johnson 
Comments: replace deactivated supcrt data 

Species: ni(oh)3

species status notused active 4/11/91 Johnson 
Comments: replace deactivated supcrt species 

Species: nicl+ 

basic delgO -40915.000 -40920.000 2/15/91 Johnson 
Comnts: new supcrt data 

basic delhO -51397.000 -51400.000 2/15/91 Johnson 
Comments: new supcrt data 

Species: nio(aq) 

species status active notused 2/19/91 Johnson 
Comments: not in supcrt 1991 manuscript 

Species: nioh+ 

species status active notused 2/19/91 Johnson 
Caments: not in supcrt 1991 manuscript 

Species: pb(ch3coo)2(aq) 

basic delgO -187024.000 -187020.000 2/20/91 Johnson 
Comnts: new supcrt data 
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basic delhO -187024.000 -187020.000 2/10/91 Johnson 
Comments: new supcrt data 

Species: pbch3coo+ 

basic delhO -115209.000 -115210.000 2/20/91 Johnson 

Comments: new supcrt data 

basic delgO -97314.000 -97320.000 2/20/91 Johnson 

Comments: new supcrt data 

Species: pbcl+ 

basic delhO -38626.000 -38630.000 2/15/91 Johnson 

Comments: new supcrt data 

basic delgO -39054.000 -39050.000 2/15/91 Johnson 
Comments: new supcrt data 

Species: pbcl2(aq) 

basic delgO -71197.000 -71200.000 2/15/91 Johnson 
-Comments: new supcrt data 

basic delhO -77702.000 -77700.000 2/15/91 Johnson 
Comments: new supcrt data 

Species: pbcl3

basic delgO -102153.000 -102150.000 2/15/91 Johnson 
Comments: new supcrt data 

basic delhO -118274.000 -117700.000 2/15/91 Johnson 
Comments: new supcrt data 

basic szerO 57.000 59.000 2/15/91 Johnson 
Coments: new supcrt data 
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Species: pbcl4

basic delgO -133259.000 -133260.000 2/20/91 Johnson 

Comments: new supcrt data 

basic delhO -161231.000 -161230.000 2/20/91 Johnson 

Coments: new supcrt data 

Species: pbo(aq) 

species status active notused 2/19/91 Johnson 

Coments: not in supcrt 1991 manuscript 

_Species: pboh+ 

species status active notused 2/19/91 Johnson 

Commnts: not in supcrt 1991 manuscript 

Species: rbbr(aq) 

basic delhO -85727.000 -85730.000 2/19/91 Johnson 

Cements: new supcrt data 

basic delgO -91006.000 -91010.000 2/19/91 Johnson 

Coments: new supcrt data 

Species: rbcl(aq) 

basic delhO -96751,000 • -96800.000 2/19/91 Johnson 

Cerments: new supcrt data 

basic delgO -97815.000 -97870.000 2/19/91 Johnson 

C~nts:new supcrt. data 

:Species: rbf(aq) 

basic delgO -135454.000 -136450.000 2/19/91 Johnson 

Corments: new supcrt data 
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basic delhO -138577.000 -139710.000 2/19/91 Johnson 
Comments: new supcrt data 

basic szero 32.000 31.600 2/19/91 Johnson 
Comments: new supcrt data 

'Species: rbi(aq) 

basic delhO -71716.000 -71920.000 2/29/91 Johnson 
Comments: new supcrt data 

basic delgO -79200.000 -79100.000 2/19/91 Johnson 

Comments: new supcrt data 

basic szerO 57.300 56.300 2/19/91 Johnson 

Comments: new supcrt data 

Species: srcl+ 

basic delgO -165798.000 -165800.000 2/20/91 Johnson 
Comnts: new supcrt data 

basic delhO -169785.000 -169790.000 2/20/91 Johnson 
Comments: new supcrt data 

Species: srco3(aq) 

basic delgO -264858.000 -264860.000 2/19/91 Johnson 
Comments: new supcrt data 

basic delhO -288617.000 -288620.000 2/19/91 Johnson, 
Co nts: new supcrt data 

Species: srf+ 

basic delgO -202291.000 -202290.000 2/19/91 Johnson 
- Coaznts: new supcrt data 

basic delhO -210669.000 -210670.000 2419/91 Johnson 
Commnts: new supcrt data 
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TABLE COLIJM OLD VALUE NEW VALUE DATE REQUESTER 

Species: srhcc3+ 

species status active notused 2/19/91 Johnson 
Commenets: not in supcrr- 1991 manuscript 

Species: zn(ch3coo)2(aq) 

species name~ zn(ch3coo)2(aqi 2/21/91 
Canrts: 

species: zn( ch3coo)3

species name zn(ch3coo)3- 2/21/91 
cnts: 

Species: znch3coo+ 

species name znch3coo. 2/21/91 
Commnts: 

Species: zncl+ 

basic deihO -66539.000 -66240.000 2/15/91 Johnson 
Commnts: new supcrt data 

basic delgO -66852.000 -66850.000 2415/91 Johnson 
Commnts: new supcrt data 

basic szer0 2.000 23.000 2415/91 Johnson 
Cnts: new supcrt data 

Species: zncl2(aq) 

basic delhO -109084.000 -109080.000 2/15/91 Johnson 
Cmnts: new supcrt data 
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TABLE COURI OLD VALUE NEW VALUE DATE REQUESTER 

basic delgO -98299.000 -98300.000 245/91 Johnson 

Comments: new supcrt data

Species: zncl3

basic delgO -129037.000 -129310.000 2/20/91 Johnson 
Coments: new supcrt data 

basic delhO -151061.000 -151060.000 2/20/91 Johnson 
Coments: new supcrt data 

basic szerO 31.590 25.000 2/20/91 Johnson 
Coments: new supcrt data 

Species: zncl4

basic delgO -162170.000 -161890.000 2/20/91 Johnson 
Cements: new supcrt data

basic delhO -198456.000 -195200.000 2/20/91 Johnson 
Ccents: new supcrt data 

basic szer0 26.000 36.000 2/20/91 Johnson 
Ceents: new supcrt data 

Species: zno(aq) 

species status active notused 2/19/91 Johnson A 
Coments; not in supcrt 1991 manuscript 

Species: zno2

species status active notused 2/19/91 Johnson 
Com~nts: not in supcrt 1991 manuscript .4, 

Species: znoh+ 

species status acvtive notused 2/19/91 Johnson 

* GEKBOCHS-D20

tit7
1 

�1



TLE COLU1 OLD VALUE NEWJ VALUE DATE REQUESTER 

Co•ents: not in supcrt 1991 manuscript 

tpgrid logk 150.000 -6.060 150.000 -6.060 4/11/91 Johnson 
Comments: exchanged with deactivated supcrt species 

tpgrid logk 0.000 0.000 25.000 -8.960 4/11/91 Johnson 
Comments: exchanged with deactivated supcrt species 

basic igflg 4 3 4/11/91 Johnson 
Comments: replace deactivated supcrt species 

basic delgO -79726.000 500.000 4/11/91 Johnson 
Comments: replace deactivated supcrt species 

basic delhO -82539.000 500.000 4/11/91 Johnson 
Comments: replace deactivated supcrt species 

basic szerO 25.000 500.000 4/11/91 Johnson 
Comments: replace deactivated supcrt species 

species status notused active 4/11/91 Johnson 
Coments: replace deactivated supcrt species 

Species: znoh+#l 

basic delgO 500.000 -79726.000 4/11/91 Johnson A 

Coments: deactivated, made into test species 

basic delhO 500.000 -82539.000 4/11/91 Johnson 
Comments: deadctivated, made into test species 

basic szerO 500.000 25.000 4/11/91 Johnson 
Comments: deactivated, made into test species 

basic igflg 3 4 4/11/91 Johnson 
Comments: deactivated, made into test species 

tpgrid logk 100.000 -6.990 100.000 500.00 4/11/91 Johnson 
Co•nts: exchange with supcrt dataO species A 

tpgrid logk 150.000 -6.060 150.000 500.00 4/11/91 Johnson 
Comments: exchange with supcrt dataO species 

tpgrid logk 200.000 -5.330 200.000 500.00 4/11/91 Johnson 
Coments: exchange with supcrt dataO species 

S tpgrid logk 25.000.-8.960 25.000 500.000 4/11/91 Johnson: 
"Comments: exchange with supcrt dataO species.  
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tpgrid logk 250.000 -4.740 250.000 500.00 
Co~entz: exchange with supcrt dataO species

tpgrid 
Cammnts: 

tpgrid 
Comments:

logk exchange 

logk 
exchange

300.000 -4.250 300.000 500.00 
with supcrt data0 species 

350.000 -3.840 350.000 500.00 
with supcrt dataO species

tpgrid logk 60.000 -7.930 60.000 500.000 
Com=ents: exchange with supcrt dataO species

NEW VALUE REOMTER 

Johnson 

Johnson 

Johnson 

Johnson

DATE 

4/11/91 

4/11/91 

4/11/91 

4/11/91

.1

"T3EZ Couxt OLD VALUE
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