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Division of Waste Management
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7915 Eastern Avenue

Silver Spring, MD 20910

Dear Dr. Nataraja:

I recently (January 24-26, 1984) participated in a "Data Review

Visit" to the Hanford Site at NRC's request. During our visit,

we were given an opportunity to review the data from various

tests performed at the Near Surface Test Facility (NSTF) and

ask questions. Based on the answers provided by Ms. Chris

Gregory and Mr. Randy Ames, both from BWIP, the Draft Rock

Mechanics Data Review checklist was filled out for the Full

Scale Heater Test #2 at the NSTF. A copy of the completed

checklist is enclosed. Also enclosed are coplies of the *
- following: ' ' ' '

- A fortran listing of an algorithm to calculate
displacements from extensometer data

- Sample input data instructions for plots generated by
the Data Aquisition System (DAS III)

- Plots of displacement and temperature at selected
times and locations

« A list of documents requested

- A list of questions posed to BWIP for the thermo-
mechanical models '

The first three items were obtained at the time they were
requested. The reference documents requested will presumably
be mailed out at a later date through the BWIP Public Release
System. Although many of the guestions on thermomechanical
models were answered, some were deferred for various reasons.
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Dr. Mysore S. Nataraja -2- January 31,1984

If you have any questions, please call me at FTS 844-6268.

Sincerely.

(I . -

I‘v.“ o ‘. ‘ FEE— S
Krishan K. Wahi

KKW:6431: jim
Copy to:

USNRC: Peter Ornstein
6430: N. R. Ortiz



ﬁfbﬁ&HIIIURevlalon 6.20 Configuration Controlled Production Software

. ERROR ENCOUNTERED ON DATA RECOVERY FOR O1E31EQ3

IF YOU ARE RECOVERING CONVERTED OR RAW DATA, IT MAY BE THAT
DATA IS NOT AVAILABLE FOR YOUR SPECIFIED DATE. YOU MAY WANT
TO ABORT THE SCATTER GRAPHICS PROCESS, AND RECOVER DATA OVER
A WIDE RANGE OF DATES USING THE SMOOTHED GRAPHICS PACKAGE TO
DETERMINE QUQILQBILITY OF DATR FOR THE DATES THAT INTEREST YOU.

IF YOU ARE QTTENPTING TO RECOUER ANY OTHER TYPE OF DATA, IT
SIMPLY DOES NOT EXIST FOR THIS CHANNEL.

YOUR CURRENT OPTIONS ARE TO EITHER DELETE THIS CHANNEL AND
CONTINUE GATHERING DATA FOR THE OTHER CHANNELS, OR TO INTERRUPT
THE DATA-GATHERING PROCESS.

WOULD YOU LIKE TO QUIT GATHERING DATA?
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AVAILABLE BLOCK TEST DOCUMENTS

- TEST PLANS

<SD-BWI-TP-001_A-0; "Test Plan for Jointed Block Test #1"
<SD-BWI-T1-042 0-2, "Operational Test Guidelines and Support Data
for Jointed Block Test #1"
REPORTS

RSD-BWI-TI-058, "Pre-Test Analysis of Step 2 of the Jointed Block
Test"

¢ SD-BWI-TP-001; "Block Test Step 1 Report"

L N

Cramer, M. L., Cunningham, J. P., Kim, K., "Rock Mass Deformation
Properties from a Large-Scale Block Test,* 24th U.S. Symposium
on Rock Mechanics, Texas A&M University, College Station, Texas,
June, 1983. Also to be published in the Bulletin of the
Association of Engineering Geologists. (RHO-BW-SA-284P)

Cramer, M.L., Black, M. T., "The Design and Construction of a Block
Test in Closely Jointed Rock," 24th Symposium on Rock Mechanics,
Texas A&M University, College Station, Texas, June, 1983. Also
to be published in the Bulletin of the Association of Engineering
Geologists. (RHO-BW-SA-286P)

Gregory, £. C., Cramer, M. L., Ames, R. R., McHenry, J. M., "Applicability
of Borehole Stress Measurement Instrumentation to Closely Jointed
Rock," 24th U.S. Symposium on Rock Mechanics, Texas A&M University,
College Station Texas, June 1983. Also to be published in the

- Bulletin of the Association of Engineering Geologists. :
(RHO-BW-SA-285P)

Cramer, ‘M. L., Kim, K., "Rock Mass Deformation Properties of Closely
Jointed Basalt," American Geophysical Union Fall Meeting,
San Francisco, December 1982. (RHO-BW-SA-267P)

Gregory, E. C., Cramer, M. L., McCabe, W. M., Kim, K., "Summary of
Near-Surface Test Facility Results and Their Application to Repository
Design,” 1982 NWTS Information Meeting, Las Vegas, December 1982.
(RHO-BW-SA-256P)

Lanigan, D. C., Cramer, M. L., Kim, K., "Determination of Rock Mass
Deformation Modulus in Closely Jointed Columbia River Basalt,*
29th Pacific Northwest Meeting - American Geophysical Union,
Fairbanks, September 1982. (RHO-BW-SA-229P)

Kim, K., Cramer, M. L., Jimenez, R. F., Christenson, J. E., “Thermo-
mechanical Jointed Block Test in Basalt - Preliminary Results,*
23rd U.S. Symposium on Rock Mechanics, Berkeley, August 1982.
(RHO-BW-SA-230P) ,



OTHER DOCUMENTS

STP-M-991-00002 B-0, NSTF Operating Procedures - Block Test No. 1

- SD-BWI-ATR-002, Acceptance Test Report for the Rock Instrumentation
System for the Rock Instrumentation System Block Test #1, Step 2

SD-BWI-VP-002, Verification Plan for Equipment Instal?ation,181ock #1

{HWS-10287, Specification for the Basalt Deformation Measuremeni System



RAW DATA REQUESTED FOR HYDROFRACTURING TEST REVIEW

From RHO/BWIP on January 26, 1984

1. Bore holes RRL-2, RRL-6, DC=4

b. From RRL-6, Tests 3, 8, 9
c. From DC-4, Tests 1, 2, 3

2. Data Requested for Each Test

a. Flow rate and pressure time histories

b. Interpreted breakdown and shut-in pressures

c. Computed algorithms

d. Copy of televiewer data for the 10 ft interval
containing the test

e. Pre-and post-test packer data, as available

f. Detail-scale geophysical logs for the 10 ft
interval containing the test

g. Detail-scale geologic logs for the 10 ft interval
containing the test

h. Calculations

i. Equipment used, procedure, variations and deviations.

RD ENGINEERS INTERNATIONAL, INC.
1085D
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TEST_PI A4S

SD-BYWI-TP-018
“TesT PLAN FoR_IN S1Tu STRESS MEASUREMENT BY THE
Hypraur1c FrRacTurING MeTHoD 1IN -BoreHoLe RRL-2.”

SD-BWI-TP-030
“Test PLAN For IN SiTu STRESS MEASUREMENT.BY THE

HyprauLIC FRACTURING MeTHOD IN BOREHOLES RRL-6 AND
DC-4.," - '

TEST _REPNRTS

SD-BYI-TD-096T
“SumMARY OF BorReHOLE RRL-2 Hyprauric FracTurIng TEST
DATA AND DATA ANALYSIS METHODS.” '

RHN-B-SA-257 P
"IN S1Tu STRESS MEASUREMENT AT A CANDIDATE PEPOSITORY
Hor1zoN."” -




cCrata, P-AF, 1983 Tabulation of Younq's Moduli_and Pofssons Ratfo Determinations from
“Uniaxial and Triaxial Compressive Strenqth Tests from Boreholes RRi1-2, RRL-b, and RRL-14,
SD-BHE~TT=132, Rev, (=0, RackwelY Hanford OperatTona,, R{chTand, Washington, Official

. Release Date §eptember 29, 1983,

Al
’
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Hulstrom, L. C., and D. J. Hanson, 1982, Tabulatfon of Physical and Mechanical Property
Data from Borehole RRL-2, SD-BWI-TD-002, Rev, O-1, Rocﬁwe‘l HanTord Operations, Richland,
Washington. Offictal Release Date November 2, -1982,
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‘Huistrom, L. C.'and D.~J. Hanson, 1983, ;Tabulation of Physical and Mechanical Propert
Data from Borehole RRL~6, SD~BHI~-TD-003, Rev. 0-0, Rockwell Hanford Operations,

RichTand, Washington, OUfficial Release Date January 31, 1983,

——
——— e - ——

(Hulstrom; L. C.. and D7 J. Hanson, 1983, Tabulation of Physical and Mechanical
Property Data from Borehole RRL~14, SO-BWITD~004, Rev. U1, Rockwe anfor

Operations, Richland, Washington, Official Release Date March 9, 1983;-

Landon, R. D., 1983, -Geologic Thickness Data - Candidate Repository Horizons, .
SD-BWI-DP~011, Rev, A«D, Rockwe anford Uperations, Richiand, Washington,
0ffictal Release Date August 6, 1983, -

- —— v —— - —

Sublettes W: R.\~1983.~Rock Mechanfcs Data Package, SD-BWI-DP-041, Rev. 0-0,
Rackwell Hanfoyd Operations, Richland, Washington., Official Release Date Sept. 20, 1983,

\.



List of Reports Requested

The reference documents with an asterisk in the left-hand
margin have been requested from BWIP. :
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PARTIAL LIST OF REFERENCES

ROCK MECHANICS ﬁCTIVITIES_AT THE
NEAR-SURFACE TEST FACILITY

(Januvary 24, 1984)

NEAR-SURFACE TEST _FACILITY

BWIP Stuff, 1980a, “Neer—-Surface Test Facility Test Program (Phese 1 and
Pheece I1)"," BWI-02-TFP-0101, Rockwell Hanford Operations: Richland,
Hashington. (Replaced RHO-BWI-CD-15; Rev. 3)

BUIP Staff, 1980b., “Neor-Surfece Test Facility Test Procedure
Guidelines, " BN]-PI"—MD-OI. Rockwell Hanford Operations, Richland,
Hashington: ' :

Edwards, R. C., Gregory, E. C., Heneveld, W. H. and Thirumalai, K.,

1981, “Results from the Near—-Surface Test Facility —— Heater Tecsts
and Block Teste, " Proceedings, 1981 National Waste Terminel Stovage
Information Meeting, U.S. Dept. of Energy, Columbus, Ohio.

Gregory, E. C., Cramer, M. L., McCebe, W. M &nud Kim, K., 1962, "“Summary
of Near—-Surface Test Facility Results and Their Application ta »
Repositiory Design, " Proceedings, 1982 National Waste Terminal
Storage Information Meeting, Las Vegas, Nevads.

‘Hocking, €., 1980, "Near—-Surface Test Facility Numericel Anelysis of the

Phase I Tests, " RSD-BUI-ES-001, Rockuwell Hanford Operations,:
Richland, UWashington.

Mosk, D. J. and Wintczek, T. M., 1980, "Near-Surface Test Facility,
Phase 1 Geologic Site Characterizetion Report,* RHO-BWI-ST-0. -
Rockwell Hauford Operatione, Richland, HWHashington.

Reed, B. #M., 1980, "Basalt Wire Nomenclature for Near—-Surface Test
Facility, " HHS~JOO96. Rockwell Hauford Upevations, Richland, .
"Hashington.

_Reed- B. M., and Underbood: D. H., 1981, "Specification, Rock

Instrumentation, Sustem for Neer—Surface Test Facility at Richland,
Washington, * HWS-10070, ROO09, Rockwell Hauford Opevations,
Richland, Waehinagtou. :

Rock Mechanice and Mining Technology Staff, 1981, "Suppurting Document:
Applicability of the Near-Surface Teet Facility Frogram to
Repository Design., " RSD-BW1-TI-024, Rev. A000, Rockwell Hanfovd
Opertions, Richlaud, Washington. )




- a
.

Starr, J. L., 1982, "Automated Data Acquisition and Analysis System Ustd

FU

in the Basalt Waste.Isolation Project’s Near—Surfasce Test
Facility, " RHO-BW-ST-33P, Rockwell Henford Operations, Richland,
Wacshington.

LL—-SCALE HEATER TESTS NDS. 1 AND 2 .

Aichele, W. T., 1980a:. “Rock Instrumentation Full—-Scale Test #1
HWire Run List by Borehole for Near-Surface Teet Facility,"
HWS-10098, Ruckwell Hanford Operations:, Richlend, HWachington.

Aichele, W. T., 1980b, "Rock Instrumentation Fﬁl]—Scalc Test 42,
Hire Run List by Borehole For Near-Surface Test Fecility,"
HW%:lOIOO. Rockwel Hanford Operations, -Richland, Uashington,

Aichele, W. T.. 1980c:, "Rock Instrumentation Full-Scale Test 41
Data Logger lnpute for Near-Surface Test Facility, " HWG-10077,
Rockwell Hanford Operations: Richland., Weshington.

Aichele, .W. T.» 1980d, “"Rock Instvumentation Full=Scale Test 2
Data Logger Inputs for Near-Surface Teet Fecility, " HWS-10097,
Rockwell Hanford Operetions, Richland, Washington.

Baxter, J. T., Cunningham, J. P., Cregory, E. C. &nd Jimene2,
R. F., 1982, “Status Report on the Full—-Scale Electric Heaster
Teste at the Hanford Neasr—Surface Teest Facility,” 23rd |
U.S. Symposium on Rock Mechanice, University of California,
Berkeley, California. '

Boonlualohr, P., Mustoue, 6. and Williams, J. R., 1980, “Progvam
DAMSWEL Progromming Manual Code Verification, Program .
Listing, " RHO-BW1=C-74, Ruckuwell Hanfovrd Opevations, Richland,.
Hashingtor. )

BWIF Stafé and Howvdy, M. P., 1979, “"Phase ) Hecter Teet Plan for
the Thermomechanical Response of Basalt, " RHU-BW1-CD-1% RRev i
Rockwell Hanfovrd OUpervations, Richland, UWaehington.

BWIlP Staff, 1900, "Specification of Kock Justrumentetion Lecation:
and Uvicentatione foyv Full-Scele Heoter lest {11, " HWLG~100%2,
Rev., 004, Rockwe)) Hantord Uperoations, Richlaud, UWaechington.

BWIFP Statf, 1980b, "Specification of Rock Instrumentation Locations
and Orientetions for Full-Scale Heeter lest 1, " HUG-10073,
Rev., 0%, Rockweldl Hauford UOpevetions, Richland, Wachiunaton.

BU1f Stabf, 1900c¢, "Upecrvating leet Procedure Support Data
Full=Gcale Teot # 1, HHI-72-8TP=-01, Ruckwell Hanford
Upervationt, Hichland, Wechinglon,




BUIP. Staff, 1980d, "Opersting Teet Procedure Support Data
Full-Scale Test #2," BWI-725-TP-02, Rockwell Hanford
Operations, Richland:, Washington. .

BWIP Staff, 1981, "Supporting Document: Verification of Thermal
Model for Full-Scale Heater Test.," RSD-BWI-TI-060, Rockwell
Hanford Operations, Richland, Washington.

" BWIP Staff, 1903, "Test Instructions for Evaluation of the
Anchorage System of the Multiple Position Borehole
Extensometers Used at the Near-Surface Test Facility,"
SD-BUWI-TN-002, Rockwell Hanford Operetion, Richland,
HWashington.

Case, J. B., Krug, A. D. and Willieme, J., 1980, “Full-Sczle Hester
Testes #1 and #2 at the Near—Surface Test Facility Prelimianry
Results, RHO-BMWI-LD-34, Rockwell Henford Operations, Richland,

- HWashington, ' '

FS1 Staff, 1979, "Conversion.Algorithms for Rock Instirumentation
System, Near—-Surface Test Facility, No. A-001," Prepared by
Foundation Sciences. Inc. for Rockwell Hanford Dperations,
Richland, Washington.

;&%L FSI Staff, 1980, "Final Report for the Rock Inetrumentation System
Full-Scale Hester Teste No. 1 & No. 2 at the Near-Surface Teset
Facility, Hanford Nuclear Recservation, Washington.," Prepared
by Foundation Sciences:, Inc. for Rockwell Hanford Operations.
Richland, Wachington. , -« v

‘¥i Foundetions Sciences, Iuc., 1980a, “Thermal/Mechanical Properties
of Pomona Member Basalt —— Full-Scale Heater Test il (Arvea
1), " RHO-BW1-C-77, Rockwell Hanford Operations., Richland,
HWashington.

éﬁé// Foundation Sciences, Inc., 1780b, "Thermal/tlechanicel Pruperties of
Pomona Member Basalt —— Full—-Scale Heater Test 42 (Area &), "
RHO-BWI-C-85, Rockwell Hanfoyd Opervetions, Richlaud, :
Washingtou. .

j@w///Foundatiun Scicncee, Iut., 1930c, “Thermal/Mechenicea) !vopertiee aof
B fomouna and Umtanum Raecslts —- Elevated Temperatuire Compgvative
Triaxial Gest, " RHO -BWI-C~21, KHouckwell Haunford Upevatione,
Richland, UWaehiuaton,

Foundation Sciences, lnc., 1981, "Thermal/Mechanical Piroperties of
Fomona Membey Jesalt —— Arca 3 and Summary, " RUIOD--BUY-C--100,
Rockuell Hanfourd Uperatiouns, Richland, MWeehivotou,

Creaovy, k. C. and Kime K., 1983, “Preliminary Reculis Froem the

Jull-=tcade leeter teetes at the Near—OGuirface Toeet bFacilditu,
Urogecdinaed, dend UG Sumpocsium on Rock Mechanico:,
Maceauchusettes Institote of dTochnology, Cambiridue,
Massachureite., ’




Hocking, €., Williams, J. R., Boonlualohr, P., Mathews, 1., and
Mustoe, 6., 1980, "Numerical Predication of Basalt Response
for Near-Surface Test Facility Heater Test #1 and #2,"
RHO-BW1-C~-86, Rockwell Hanford Operations, Richland.
Hashington.

Huyakorn, P., Williams, J. R., and Thomas, 8., 1981, *"Supporting
Document —— Analysis of Thermal ‘Properties of Basalt from
Heater Test #2 Experiment, " RSD-BWI-TI-023, Rockwell Hanford
Operationg, Richland, Wachington.

Schmidt, B., Dely, W. F., Bradley, 8. W., Squire, P. R. and
Hulstrom, L. C., "Thermal and Mechanical Properties of Hanford
"Basalts: Compilation and Analyses, ™ RHO-BW]—-C-90, Rockuwell -
Hanford Opevrations, Richland, Washington.

St. Laurent, 1980, “Deta Verification Plan NSTF Full-Scale Heater
Test No. 1 and 2, " RSD-BW1-VP-001, Rockwell Hanford
Operations, Richland, Uashington.

Williams, J. R., Mustoe, €., Mathewe, 1., &and Sharp. J.. 1981,
"Preliminary Results for Full—Scale Heater Tests i1 and #2
(Vol. I and-II)," RSD~BWI-T1-0&1, Prepared by Dames and Moore
for Rockwell Hanford Operationes: Richland, Washington.

L

BOREHOLE JACKING

De la Cruz, R. V. and Karfakis, M., 19380, "Rock—-Mass Measurements
at the Near-Surface Test Facility, Hewnford Site, "
RHO-BWI~-C-95, Rockwell Hanford Opertions, Richland,
Washington.

De 1a Cruz, R. V., Kavfekic, M., and Kim, K., 190 “"Aualysics of
Displacement &and Strain Date for the Determination of the In
Gitu Deformability of Rock .Masses, ® WHU-BW-SA--197A, Prisented
gt the Societu of Mining kEngineers of ALME, Dallae, lexst.

Shuri, F. G., Dudde, D. Jo, owd Kiame K., 1960, "Meacvvement of
Hock—Maese Deformation Propcrtie: by thi Rovcehoele Joo ki
Plethod at the Measr--GurfFoce Teet lFacilitue, ™ REHO-BUY -C -89,
Rockwell Henford Upcrations, Richlond, WHachiuneion.

Shuni, F. S., 1981, "Borehole Diameter as & Factor in BLorehole Jack
Results, " Proceedings, 2and U. &G, Sumposium on Rock Mechanics,
Cambridoue, Fussachuvuetlicos.

Stephansson, 0., 1982, "Supporting Document: lest Plan for In Situ
Strees Meacesurement by Slecve Fracturing " MPreperced by the
Coluvado School) of Miuce for Rockwell Henfovd Upcrati on,
ich)enud, Waechington,



Na

Stickney, R. 6., Senseny, P, E., and Hansen, F. D., (in clearance),
"Performance Testing of the Doorstopper Hiaxial Strain Cell,
SD-BWI-~TRP-00S5, Prepared by RE/SPEC lnc. for Rockwell Hanford
Operations, Richland, Wacshington.

HYDRAULIC FRACTURING ' :

Haimson, B. C., 1978, “Report on Hydrofracturing Tecets for In Situ
Stress Measurement —— Near-Surfece Teest Facility, Hole DC-11,
Hanford Reservation., ™ Prepared for Lawrence Berkeleg
Laboratory., Berkeley, Californis.’

Gregory, E. C,, Rundle, T. A., McCabe, W. M., &nd Kim, K.. 1982,
"Test Plan for Svitebility Assessment of Five Overcoring
Stress Measurvement Techniquee, " SD-BWI-TP-015 A-0, Rockuwell
Hanford Operations, Richand, Hashington (the Test Plan
includes hydrsaulic fracturing testing at the NSTF).

CROSSHOLE SEISMIC

Lanigan, D. €., 1983, “Test Plan for Crosshole Seismic Geophysical
Testing, " SD~BWI-TP-028, Rockwell Hanford Operatione.,
Richland, Washington. « v

Laurence Berkeleu Laboratorzes. (in review), "Crosshole Seismic
Tests at the Near-Surface Test Facility —— Final Report.*™
Prepared under LBL Subcontract 3E for Rockwell Hanford
Operations, Richland, UWashingtion.

INBTRUMENTATION DH-VELOPMENT ‘s

Amce, RO, Greedy, Lo G, Kime K., and McCabe, W, M., 3900,

Yook Flechauwics Instrumentation Modificetions fox .
1he1momochun5(u1 [F3¢id ‘lests in Basalt at the Near-Uurfaco
Test acilive, " ED--LLi=T.=00% Rockweld Hawuford Operatione,

RRich ] and, Waehingtou,

FRY Staftf, 1980, "Calibvation and Envitonmentsl leeting of the Rock
Instrumentation Suctem For Joinked Block et Mo, 3 &t the
Near—-Surface eet Facility, Hanford Nuclear Recervotion,
Washinptou, " Mvepaved by Foundation Geicences, Inc. for
Ruckwill Henford Oporations, Richland, Weshinplown,




SR1I Staff, 1981le, "Instrument Document No. 3: Vibrating Wive
Stressmeter —— Phase 1J Rock Instrumentation System.
Near—-Surface Test Facility,™ Prepared by Sovil & Rock
Instrumentation Division, Goldberg-Zoino & Ass., Inc., for
Rockwell Henford Opevations, Richland, Weshington.

SRI Staff, 1981f, "Instrument Document No. 4: Borehole Deformation
GCage — Phese II Rock Instrumentation System, Near—-Surface Test
Facility, " Prepared by Soil & Rock Instrumentation Divicion,

- Goldberg~Zoino & Ase., Inc.. for Rockwell Henford Operations.,
Richland, Washington. '

SR1 Staff, 1981g, "Multiposition Borehole Extensometer Baseline
Conversion Algorithm, Near—-Surface Test Facility, " Prepared by
Soil & Rock Instrumentation Division, Goldherg—Zcoino & Asc..,
-Inc.,» for Rockwell Hanford OUperations: Richland, Wachington.

8RI Staff, 1981h, "Vibrating Wire Stressmeter Conversion Algorithm
Near-Surface Test Facility," Prepared by Soil & Rock
Instrumentation Division, Goldberg—Zoino & Ass., Inc.. for
Rockwell) Hanford Operations, Richland, Washington.

SRI Staff, 1981i, “Borehole Deformation Gage Baseline Conversion
Algorithm, Near-Surface Test Facility.” Prepared by Soil &
Rock Instrumentation Divieion, CGoldberg—Zoino & Aces.. Inc.,
for Rockwell Hanford Operations, Richland, Washington.

White, W. F., and Kim» K., 1980a, "Supporting Document -
U.S. Bureau of Mines Borehole Deformation Gage Baseline -«
Algorithm, ¥ RSD-BWI-T1~007, Rockwell Hanford Operations,

Richland, Washington.

(Algorithm revised on DAS per letter, K. Kim to

0.  B. Richardson, February 23, 1983, 10410-KK/JTB-83-014,
*USBM Horehole Deformation Gauge Algorithm and
Initislizetion Values, Predictive Data Set Formets for
USBM Borehole Deformation Gauges and Vibrating Uiire
Strese GQoupes. ™) - -

v

Mhite, V. F., eud Kim, K., 1980b, "Supporting Dacument — JRAD
Viprating Wive Strceemeter Baesedine Alpooritho, " .
RSLU-BYI=11-008, Kockwell Hanford Uperations, Richland,
Vicslhiino s on,

(Algorithm revised on DAS per the following - for Klock
Teet Glep 2 Tustromente):

o Lettewy, K. Kim-to 0. B, Richerdson, Juue &Y, 194,
10410-80-KK-013 "Alaorithme for Hlock Test Step o
Instrumenta” ' .



+ ot —— Bo—— s

e . -

‘. I.. R. J. Willer, and F. D. ¥ang, 1978, Prelimfnary Report on Phvsical and.
) %:::x:i Pro et.-ties of Basalt, Drill Hole O 210, Pomona Flow, (!EEIQ Wountain, RU-BRI-C-11,

Rockwell Hanferd Operations, Rfchiand, vashington,

Y T I TR ELEEES

' — e ——— v -
Excavation Engfneering and Earth Mechanics tastitute, 1978: Final R%rt for Ftscal Year
'y [

1878 on the Physical and Therma) Properties of Basalt Cores
Hanford ﬁent*cm. RichTand, Esﬁ?ngtyn. .

[ L Y

) . . oA ¢ P TS
Martinez-8aez, L. F. and C. Hal Amick, 1978, Therma) Propertfes of Gable Wountain Basalt
Cores, Hanford Nuclear Reservation, LELe7038, Lawrence Berkeley ratory, Serkeley,
Gltfornia. ————t

Excavation Enéineering ind Eirth Hechinics Instftuti. 1979'.' b;t\e;miﬁa.tfén of Basait

Physical and Thermal Properties at Yarying Temperatures, Pressures, and Molsture
ontents; First Proaress Weport, icai eevﬁgﬂ'} RHEENTeCo30( Rockwell Fanford v

raticns, Richland, Washington,

Physical and Thermal Properties 3t Varying Temperatures, Pressures, and Moisture
Contents, Secend Progress ‘i'eggrt, Fiscal year 53‘&, ﬁﬁ:iliz-ﬂ. rociue“ Hanford
Bperaticns, Richland, Washington, .

v e v

Excavation Engineering and Earth Mechanfcs Institute, 1979, Determination of Basalt

Ph¥sical and Therma) Properties at Varying Temgernuresi Pressuces, and Moisture Eintents,
hird Progress Report, Fiscsl Year 1979, RHO«BWIeCeb5, anford Operations
and, Nashington,

TR T e e e e v e

Foundation Sciences, Inc.. 1980, Thermal/Mechanical Properties of Pomons Member Basalt -
FulleScale Heater Test #1 (Area }

shington,

-B& Excavation Eanﬁee;i ' and En:th le;.ha;ic; rn;tftt':ti: 1!19: Eeizr;dnation of ia\s;it

FulleScale Heater Tes

Foundation Séienus;’fnéi: }m.zm&;l ; 'éﬁahiéal Pro ertie'é:'of“!mna ﬂe;r;bev.- Basalt -
% rea
agton, :

b Schaidt, B., . F. Daly, S. W. Sradley, P. R. Squire, and L. C. Hulstrom, 1980, Thermal

and Mechanical Properties of Hanford 8asalts, Compilaticn and Analyses, RHEO-BXE-C-30,
c nre perations, and, Wasimngton,

N A EAT T DO SR
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.- BASALT WASTE ISOLATION PROJECT

 APPROACH TO DEFINING DATA NEEDS
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SITE CHARACTERIZATION PROGRAM LOGIC

-ESTABLISH
PRESENT -
UNDERSTANDING

|

A

IDENTIFY
PERFORMANCE
ISSUES
j 1
ESTABLISH . DEVELOP . PERFORM SYSTEM
COMPONENT = ASSESSMENT ey SENSITIVITY
REQUIREMENTS { METHODS - STUDIES
§ ' t
N A

*b-
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INFORMATION
" NEEDS

-t

l

ESTABLISH TEST.
PLANS AND
PROCEDURES

l

GENERATE DATA
AND DETERMINE
UNCERTAINTIES

Y

REACH
FINDINGS




' DESIGN, PERFORMANCE ASSESSMENT
'AND DATA ACQUISITION PROCESS RELATIONSHIPS

DATA " DATA

‘ DESIGN ‘
PROCESS |4 ANﬁl&‘l()SlS GENERATED
-1 .BY TESTS
) - INTEGRATION
TESTING
‘ DATANEEDED |_»! proGRAM
X7 : Vo
PERFORMANCE - DATA
ASSESSMENT 4 ANALYSIS ¢
PROCESS ° : AND
: o INTEGRATION
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| WASTE
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»  SYSTEM
PERFORNMANCE
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TEST PLANNING

IDENTIFICATION OF SPECIRIC 158UR8 TEST PLANS/ANALYSES DETAILED TEST
PROGRAM PLANNING . AND INFORMATION NFEDS PLANS PROCEDUNRES
IDENTIFICATION OF PERFORMANCE ORNCTIVES INTEGRATION OF $ITE
AND CRITERIA ACTIVITIES
WASTS
r‘ PACKAGE
PRELIMINARY
PERFORMANCE Geaioay
AssERINENT
RASEO ON
PUMPING TESY
OERIGN FROCEDURE
DOYCAITEAI
L] wvonowoay UG Tesy
NAC CRMITERIA ' NEAD 1N OV SYSTEMS FrocEoune
HTLIECIFIG
CRITERIA ° DEYERVMING FLOW PULYE TEST
. 'Amﬂ“."lﬂﬂ PROCEDURE
SEALNG TEST FLAM FOR CONSTANT
- EXPLORATORY HEAD TESY
DHAPT . PHASTY PROCEDUNE
THEMMAL
PROCEDUNE
- [—] mtcuamca
HYDRAULIC
PRACTURING
PROCEDURY
PERPORMANCE
FCOPLOE DIAGAAM: AssertmeNT
TO SHOW LEVELS OF DETAIL INVOLVED IN DEVELOPING o ) prupe—
ATECHNICAL PROGRAM, orwn ; PROCEOUNTS
: TEST PLAN FOR
\ RAM; GEOCHEWITTRY
To v, ; Teers
CONVEY THE VARIOUS LEVELS OF DETAIL I PLANNING e ‘ Sy y——
AND CONTROLLING A TECHNICAL PROGRAM; TO DEFINE MNERALOGY OF TomeTRY
LEVEL OF DEVAIL NECEBRARY 14 EXECUTING A TECHMICAL . HOST ROEK PROCSOURTS
PROGRAM PROPERLY,




HIERARCHY

OF TECHNICAL PLANNING DOCUMENTS

A Y

DOE-HQ
MISSION PLAN

BWIP SCP
CHAPTER 10

r——l—ﬁ

| REPOSITORY I
DESIGN PLAN
——— ——

® FULL SCALE HEATER TESTS 1 & Il
TEST PLAN

® JOINTED BLOCK TEST PLAN

"(3) @ IN SITU STRESS MEASUREMENT BY

HYDRAULIC FRACTURING METHOD
IN DC-12, RRL-2, RRL-6, DC-4

_L__ __l___.,

[ encinesnen PERFORMANCE
[ BARRIER PLAN | ASSESSMENT ] SITE PLAN

o BOREHOLE DRILL & TEST PLAN

» REPOSITORY SEAL MATERIALS TEST * GROUNDWATER MONITORING TEST
PLAN PLAN

 TECTONICS CHARACTERIZATION PLAN

] Q.AHRIER MATERIALS TEST PLAN * MODEL TEST PLAN(S)

¢ REPOSITORY SEALS DEVELOPMENT
TEST PLAN

- @« OVERCORING STRESS MEASUREMENT TEST

PLAN

* WASTE PACKAGE BACKFILLING

* UTHOLOGIC CHARACTERIZATION:
PLAN

* LARGE DIAMETER SHAFT LINER DEVELOP-

MENT TEST PLAN

@ LARGE DIAMETER SHAFT BORING DEVELO'P-

MENT TEST PLAN _
» MINING EXCAVATION DEV, TEST PLAN
« GROUND SUPPORT DEV, TEST PLAN '

o IN SITU INSTRUMENTATION DEV, TEST .,
PLAN .
e CROSSHOLE SEISMIC GEOPHYSICAL
TEST PLAN
* CANISTER BOREHOLE DRILLING DEV,’
-TEST PLAN

o CANISTER EMPLACEMENT/RETRIEVAL
DEV. TEST PLAN

PROCESS DEVELOPMENT TEST PLAN .. ' . .
A » o HYDROCHEMISTRY '

e REPOSITORY SEALS IN SITU TEST PLAN
* WASTE PACKAGE IN SITU TEST PLAN

o WASTE PACKAGE PERFORMANCE
ENGINEERING TEST PLAN

o EXPLORATORY SHAFT TEST PLAN
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SUMMARY OF CODES FOR PERFORMANCE

ASSESSMENT AND REPOSITORY DESIGN

~PABLH

aCodes current]y under development
bComputes pathlines. streaml1nes, and trave1 times

Current1y being considered

.- FE-Finite Element -

JAB40124-1

: " Ground-
: Stress/ . Radionuclide Computational
Computer Approach Strain :%gsr Heat transoort method -
code : _
CO DC LI N IS NI AD DS S MC DE FE FD AL oI
Very Near-Field
ADINA X X X X "3
ADINAT X .. X X X X 3
- BETA X X X X X X 2
DAMSWEL X X X X X X X 2
ANSYS X X X X X X X X 3
HEATINGS X X X . X 3
MAGNUM X X X X X X X 2
.-CHAINT X X : . X X X X 2
~ BARIERa X X X X |
- WAPPA2 X X X - X 1
EQIL 3/6 X . X o X - -1
. o . . Near-Fieid o
© PORFLO X X X X X x X 2
.. PATHB o x X X X ' . X 2
-yVNOOD/SALTER' X - X a X X X 1
CNUTRAN. - X N X X X1
' | Far-Field
UMAGNUM 30 X X » X 3
- PATH 3pb X S R X 3
- FECTRA X SRTRE X X 3
- SWIFT X X XX X X X x - X 3
FE3DGW X X : O ¢ 3
| ,'x'_'_‘ ’ X X x_ 1
vLEGEND:"~.»‘v\ - R IS, » ~ ‘ R
- CO-Continuum - B IS-Isothermal“ S-Single Component - FD-Finite Difference
DC-Discontinuum - R NI-Nonisotherma] MC-Mult1component - AL-Analytical
LI-Linear Properties . AD- Advection = - DE-Decay Chains DI-Dimensionality
NLwNonlinear Properties DS-Diffus1on S c



DATA NEED

STATUS OF BASALT THERMAL
CONDUCTIVITY DETERMINATIONS

STATUS

CONTINUA
(INTACT BASALT)

DISCONTINUA
WOINTS, SHEAR
ZONES, ETC.)

LARGE-SCALE
{ROCK-MASS SCALE)

¥ )
© OBTAINED BY SUBCONTRACT TESTING
OF CORES FROM HANFORD SITE SURFACE
BOREHOLES

‘@ BASELINED IN SD-BWI-DP-041, “ROCK

MECHANICS DATA PACKAGE"

® NO WORK TO DATE -

o LABORATORY AND LARGE-SCALE FIELD
TEST RESULTS FROM THE NSTF PHASE | -
PROGRAM WILL PROVIDE SOME
INFORMATION ON SCALE EFFECT

® “ROCK MASS” TI'IERMAL CONDUCTIVITY . :
DETERMINATIONS WERE PART OF THE NSTF
PHASE | TEST PROGRAM

© PARAMETER ESTIMATION HAS BEEN APPLIED
TO DATA REDUCTION OF BLOCK TEST STEP 1
AND FS NO.2 THERMAL TEST DATA

CURRENT PLANNED ACTIVITIES -

» ‘ .PROCURE IMPROVED EQUIPMENT INCLUDING TRACEAB LE_

STANDARDS SUBCONTRACT NO SA- 962

B ‘EQUIPMENT OPERATIONAI. 7/84 o

1 NEW TESTING ON EXISTING CORE INVENTORIES TO BE

INITIATED 9/84

* ES TEST PLANNING HAS BEEN INITIATED

o AN OVERALL PLAN FOR MECHANICAL AND HYDROLOGIC .

- JOINT TESTING IS BEING DEVELOPED TO SUPPORT - :
REPOSITORY DESIGN AND PERFORMANCE ASSESSMENT 7

OSCHEDULE WILL BE ADJUSTED TO SUPPORT ES TEST

- PLANNING AND REPOSITORY DESIGN ACTIVITIES

. REPORT ON "DETERMINATIONS OF" ROCK MASS

- THERMAL PROPERTIES FROM THE NSTF PHASE | TESTS :
1S DUE 3/84 SUBCONTRACT NO. SA- 1006 B

®ES TEST PLANNING HAS BEEN INITIATED



REPOSITORY MODEL DEVELOPMENT

MODEL DEVELOPMENT IS DATA BASE DBIVEN

. LABORATORY AND FIELD TEST PROGRAMS ARE TIME PHASED
TO SUPPORT MODEL DEVELOPMENT o :

' GEOMECHANICS MODEL DEVELOPMENT IS ORIENTED
PRIMARILY TOWARD THERMAL, MECHANICAL, AND
COUPLED THE RMOMECHANICAL ANA LYSlS

e SELECTION/DEVELOPMENT OF CODES FOR BOTH .
 CONTINUUM AND DISCRETE ELEMENT MODELS IS
CURRENTYLY Pnoceeome e

JABA0124.7




DATA BASE DRIVEN MODEL DEVELOPMENT

DEFINE DATA
-NEEDS .

:

TEST PLANNING
OLABORATORY
SFIELD

'CONDUCT TESTS
¢ LABORATORY
¢ FIELD

DO )
PROTOTYPIC
IN SITU OBSERVATIONS
MATCH MODEL
PREDICTIONS

VALIDATED MODELS

. Co AUGMENT PROJECT
. DATA BASE FOR )
) OREPOSITORY DESIGN
PERFORMANCE ASSESSMENT

SELECT/DEVELOP -
BASALT BEHAVIORAL
MODELS ‘

" eTHERMAL

eMECHANICAL
- eHYDROLOGIC

i

" SELECT/DEVELOP CODES
- TO IMPLEMENT BASALT
 BEHAVIORAL MODELS

"TEST CODESTO.
ASSURE CORRECTNESS -

- OVERIFY .
-@BENCHMARK

K 7
USE CODES TO DEVELOP
SUBSYSTEM MODELS

FOR .
®REPOSITORY DESIGN

o PERFORMANCE ASSESSMENT] '

¢ TEST PLANNING

L

JAB40124-8



' CONTINUUM CODES UNDER DEVELOPMENT

DAMSWEL

A FINITE ELEMENT COMPUTER PROGRAM FOR THERMAL STRESS ANALYSIS N TWO DIMENSIONS IT . | ,b :

CONSISTS OF COUPLED THERMAL AND STRESS ANALYSIS SUBPROGRAMS COLDD AND MATLOC

RESPECT IVELY THE PRIMARY USE FIR THIS CODE IS MODELING OF THE NEAR SURFACE TEST FACILITY' o

(NSTF) PHASE 1 TESTS AT GABLE MOUNTAIN ON THE HANFORD SITE. IT IS CURRENTLY BEING USED

AS A DEVELOPMENT CODE FOR IMPLEMENTING BASALT MECHANICAL CONSTITUTIVE MODELS DERIVED )

FROM NSTF PRE-TEST CHARACTERIZATION AND PRELIMINARY BLOCK TEST AMBIENT TEMPERATURE
- RESULTS. DAMSWEI.. WILL BE REPLACED BY ADINA ADINAT OVER THE NEXT TWO FISCAL YEARS




CONTINUUM CODES UNDER DEVELOPMENT
(CONTINUED)

ADINA

A GEOTECHNICALLY ORIENTED GENERAL PURPOSE FINITE ELEMENT CODE FOR LINEAR AND NON-LINEAR
THERMAL, MECHANICAL, AND COUPLED THERMOMECHANICAL ANALYSES.

CAPABILITIES INCLUDE:
* COUPLED THERMOMECHANICAL ANALYSIS OF STEADY STATE AND TRANSIENT PROBLEMS
* FULL TWO AND THREE DIMENSIONAL CAPABILITY FOR BOTH THERMAL AND MECHANICAL PROBLEMS
* BOTH LINEAR AND NON-LINEAR THERMAL AND MECHANICAL CONTINUUM PROPERTIES CAN BE UTILIZED. THE
EXISTING CURVE DESCRIPTION MODEL MAY BE USED TO MODEL NON-LINEAR BASALT MECHANICAL BEHAVIOR
OR ALTERNATIVELY, THE CODE WILL BE MODIFIED

« ADDITIONAL MATERIAL MODELS ARE AVAILABLE FOR THERMOELASTIC-PLASTIC OR CREEP BEHAVIOR SHOULD
FIELD OBSERVATIONS INDICATE THEIR APPROPRIATENESS




CONTINUUM CODES UNDER DEVELOPMENT
(CONTINUED)

ANSYS

A GENERALIZED FINITE ELEMENT STRESS ANALYSIS CODE WIDELY USED IN THE NUCLEAR INDUSTRY.
THIS PROPRIETARY CODE, DEVELOPED BY SWANSON ANALYSIS SYSTEMS, INC., HAS A BROAD
CAPABILITY TO ANALYZE THE THERMOMECHANICAL nespomse OF BASALT ROCK.

 CAPABILITIES INCLUDE:

. COUPLED THERMOMECHAN ICAL ANALYSIS o'F STEADY STATE 'AND TRANSIENT PhoBLEms .

.. FULL TWO AND THREE DIMENSIONAL CAPABILITY FOR BOTI-I THERMAL AND MECHANICAL PROBLEMS o

. BOTH LINEAR AND NON—LINEAR TI-IERMAL AND MECI-IANICAL CONTINUUM PROPERTIES CAN BE
~ UTILIZED. NON-LINEAR MECHANICAL CAPABII.ITY IS NOT ORIENTED TOWARD GEOTECHNICAL
"MODELING

. GAP ELEMENTS ALLOW SIMPLE APPROXIMATIONS OF JOINT OR SLIP PLANE BEHAVIOR

. EXTENSIVE CAPABILITIES FOR DYNAMIC TRANSIENT ANALYSES OF SEISMIC EVENTS |



CONTINUUM CODES UNDER DEVELOPMENT
(CONTINUED)

'CURRENT INTENT IS TO INCOHPORATE THE DAMSWEL NON-LlNEAR MECHANICAL MODEL IN ADINA FOR' |
USE IN STATIC THERMAL, MECHANICAL, AND THERMOMECHANICAL ANALYSES. ANSYS PROVIDES -
CAPABILITY FOR VERIFICATION/BENCHMARK TESTING OF ADINA AND FURNISHES GENERAL
CAPABILITIES FOR SEISMIC DESIGN ANALYSES INCLUDING MODELING OF GEOLOGIC DISCONTINUITIES
: WITH GAP ELEMENTS. WATER INFLOW CALCULATIONS CAN BE ACCOMPLISHED WITH EITHER CODE -
USING A CHANGE OF VARIABLE, HOWEVER, IT MAY BE PRUDENT TO USE PERFORMANCE ASSESSMENT .
CODES FOR THESE MODELS. NO SELECTION PROCESS HAS BEEN INITIATED FOR CODES TO SUPPORT ’
REPOSITOHY \IENTILATION DESIGN. : =



commuw CODE AND MODEL DEVELOPMENT

DESCR!PT!ON

~ FISCAL YEAR

1984 1085 1988 - 1987 - ] 1988 | 1e89 1990

| MODEL AVAILABILITY

MODEL APPLICATION

CODE IMPLEMENTATION

« FIELD TESTING

LABORATORY TESTING

| CURRENT STATUS

ANEYS VERIFIED ' : . o " 'ADINA

Aok : ' '
oPeRATIONAL ADINA VERIFIED

}A A AND BENCHMARKED L

'ES PRE-TEST _ :

PREDICTIVE S

ANALYSIS .  GEOMECHANICS DESIGN CRITERIA
* FOR NWRB PRELIMINARY DESIGN

GE ECHANlCS DESIGN

PARFMETER SENSITIVITY ANALYZE NWRB

PRELIMINARY,

AnEsueu /\ -

STV

MODIFY T
' VALIDATE
+ADINA

| VeERiFy AND ' :
BENCHMARK
| AbINA

| .
conbucr NsTF

TEW-

 ANALYZE

/\ . CONDUCT Es TESTS
ANALYZE DATA ’ '

CONDUCT ROCK MECHAMICS LABORATORY' TESTS A

- JABAOIZ0Y

AND BENCHMARKED : o c o © . " VALIDATED -




DISCRETE ELEMENT MODELS

DATA BASE

* AN OVERALL PLAN FOR BASALT JOINT CHARACTERIZATION AND TEST ING AT LABORATORY BENCH AND
ROCK MASS SCALES IS BEING DEVELOPED IN FISCAL YEAR 1984/1985

e THE GOAL IS TO DEVELOP A DATA BASE ON JOINT STRENGTH DEFORMATION AND HYDROLOGIC
PROPERTIES TO BE USED FOR REPOSITORY DESIGN AND PER FORMANCE ASSESSMENT

. INFORMATION IN THE PROPOSED DATA BASE WILL BE USED WITH CONTINUUM MODELS FOR REPOSITORY
DESIGN AND PERFORMANCE o , ,

*IN ADDITION THIS DATA BASE MAY SUPPORT DEVELOPMENT OF DISCRETE ELEMENT MODELS FOR

' STUDIES ON BASALT “ROCK MASS” STRENGTH AND DEFORMATION BEHAVIOR AT STRESS LEVELS NOT
"ACHIEVEABLE IN LARGE-SCALE FIELD TESTS B : :

CODES -

» THE PUBLIC DOMAIN UDEC TWO-DIMENSIONAL FINITE DIFFERENCE CODE IS BEING USED FOR BEHAVIORAL
‘STUDIES OF THE JOINTED BLOCK TEST FOR COMPARISON TO AVBIENT TEMPERATURE OBSERVATIONS

« A SCREENING PROCESS FOR AVAILABLE CODES WILL BE INITIATED IN FISCAL YEAR 1984 T0 ALLOW A
DECISION ON SELECTION/DEVELOPMENT OFA PROJECT CODE IN FISCAL YEAR 1985



TESTING AND DOCUMENTATION
BWIP APPROACH TO COMPUTER CODE TESTING

® VERIFICATION - PROGRAM CHECKS COMPARISON WITH ACCEPTED
ANALYTICAL AND/OR NUMERICAL SOLUTIONS

e BENCHMARKING - CODE TO CODE COMPARISONS, APPLICATION TO
REPOSITORY TYPE PROBLEMS

e VALIDATION - COMPARISON OF NUMERICAL MODEL AS EMBODIED
IN CODE WITH DATA (FIELD OR LABORATORY) -

CAVEAT: VALIDATION DOES NOT NECESSARILY SATISFY ALL
PERFORMANCE CONFIRMATION CONSIDERATIONS




— e e a—— e—y e

: | REPOSITORY '

I enp Funcrion

L — - =1
T — — |
ENGINEERING | R | | 1  obEesien _}
DEVELOPMENT S |  ENGINEERING
DEPARTMENT - DEPARTMENT
: | I | -
MODELING AND
ANALYSIS GROUP | TEST GROUP
[ - |
IN SITU TEST 1 LARGESCALE
TEAM TEST TEAM
| ROCK MECHANICS -
TEST TEAM N L
(LABORATORY) —' o "~ DEPARTMENT MISSION
h ————— B

DEVELOP THE GEOENGINERING SUBSET OF THE PROJECT DATA BASE

DEVELOP SITE-SPECIFIC GEOENGINEERING DESIGN AND ANALYSIS
METHODOLOGIES TO SUPPORT REPOSITORY DESIGN AND
PERFORMANCE ASSESSMENT 5 '

CONDUCT SITE-SPECIFIC ENGINEERING DEVELOPMENT PROGRAMS
TO SUPPORT REPOSITORY DESIGN -~~~ S

" JABA01245




DEVELOP MISSION-RELATED REQUIREMENTS TREE TO DEFINE

\

DATA NEEDS

1. SITE-SPECIFIC DATA
2. NON-SITE SPECIFIC DATA

v

PRIORITIZE DATA NEEDS BY ANALYSIS

-—h
.

USE EXISTING DATA BASE AND UNCERTAINTIES
SENSITIVITY STUDIES

‘PRELIMINARY DESIGN.

PRELIMINARY PERFORMANCE ASSESSMENT

" ACQUIRE DATA TO MEET ACCURACY REQUIREMENTS
BASED ON APPLICABLE PERFORMANCE CRITERIA

CallE A

1. 10CFR60.

2 4OCFR1_91 -

commom INTERDISCIPLINARY PROJECT DATA BASE FOR
1. nsposnonv DESIGN -

2. WASTE PACKAGE DESIGN
" 3. PERFORMANCE ASSESSMENT



BWIP SITE CHARACTERIZATION PROCESS

PWIP TECHNICAL REQUIREMENTS
IDENTIFICATION PROCESS

SEE FIGURE 112 FOR EXPLANATION

BWIP TESTING & TECHNICAL INVESTIGATION PROCESS

1
|
I DETERMINE .

OF THE “REQUIREMENTS TREE~
IDENTIFICATION PROCESS DETERMINE - DETERMINE THE IDENTIFY VALID - SELECT BEST TEST
SYSTEM PARAMETERS TOBE - MEASUREMENT __ | REQUIRED SAMPLE S1ZE TEST ALTERNATIVES WETHOD AND DEFINE
SN MEASURED DURING ACCURACY & PRECISION - FORWEACH feg., TEST METHODS & ™1 THE TEST FACILITIES [ ™
TESTS® REQUIRED - PARAMETER AMBIENT CONDITIONS). THAT WILL PERMIT
YO BE MEASURED ASSESS EXISTING THE ACOUISITION OF
: - i TEST FACILITIES VALID DATA
NOTE: MANY OF THESE ARE i
DETERMINED DURING THE
REQUIREMENTS IDENTIFICATION
PROCESS AND APPEAR AT THE BASE
OF THE TREE. IN OTHER CASES ONLY
THE NEED TO OUANTIFY ASITE
PROPERTY OM EVENT IS IDENTIFIED “IDENTIFY &
1] - AND YHE PARAMETERS THAT COMPRISE OBTAIN/DEVELOP
NEEDED TEST
THAT PROPENTY OR EVENT ARE ) ’ , oaTa REBUCTION | . . v
' DETERMINED HERE. ) TOOLS o o
=5l @ 0 ORI O} Te. . @
NOTE: ~DATA NEEDS” IS DEFINED IN ATTACHMENT A . ; ¥
. RAM : PEER REVIEW
AND INCLUDES SITE SUITABILITY DATA | A'“Jff,",’;’,‘“:;',';;,‘:'; ":3,} :ig,".:’é,‘ "} JconsTRUCT OR MODIFY . OBTAIN TESY 1 “REDUCE RAW TEST TEST RESULTS :
(FOR LICENSING), SITE INFORMATION FOR ' 70 BE MEASURED AT FACILITY - “:’s ::E';’Eg“ MEASUREMENTS MEASUREMENTS TOCONFIRMDATA [~
SITE-DEPENDENT DESIGNS, AND INPUTS EACH TEST FACILITY {UPDATE TEST PLANS) : X VALIDITY
TO PERFORMANCE ASSESSMENT. '
o | IDENTIFY &
* NOTE: ~TESTS” OR “TESTING™ ON THIS CHART IS INTENOED | wn'::g%!w
YO INCLUDE ALL GEOSCIENCE TESTS, ANALYTICAL TOOLS! o
LAB & FIELD EXPERIMENTS, SURFACE ' {MODEL, CODES, RS G o S _
INVESTIOATIONS, AS WELL AS DEVELOPMENT I AL ' L ~ S
AND ENGINEERING TESTS. ' @ @ @ o @ : E @ Lo .
PROVIDE REOUCED COMPILE TEST : ] 5 . 'ADO'L PREPARE TEST REPORT PROVIDE RESULTS
l TEST DATA TO L ] ANALYZE & ANALYSES WITH OTHER REVIEW NEED TESTING NO AND VAULIDATE QUANTIFYING
MESPONSIBLE ANALYST INTERPRET TECHNICAL © FOR ADDITIONAL REQUIRED ? ANALYSES SITE PROPERTIES
| FOR INTERPRETATION TEST DATA SNFORMATION TO SITE TEST DATA . & INTERPRETATIONS OR EVENTS TO
. \ QUANTIEY SITE : THROUGH PEER CONTROLLED
' _PROPERTY OR EVENT REVIEW(S) DATA BASE
) C . DESIGN rLa:(
| (REPEAT APPROPAIATE PORTION OF PROCESSY oatﬁmmmga
' '  ASSESSMENT

FIGURE 11-1. BWIP SITE CHARACTERIZATION PROCESS



GEOENGINEERING DATA BASE

RECOMMENDED FOR SITE CHARACTERIZATION |

CONTINUA _‘ | DISCONTINUA —— LARGE-SCALE _
o MECHANICAL PROPERTIES 12 (INTACT BASALT)  (JOINTS, SHEAR ZONES, ETC.) (ROCK MASS SCALE)
PHYSICAL X X X
STRENGTH ‘ X X X
DEFORMATION X x X
* THERMAL PROPERTIEST
CONDUCTIVITY X X X
~ HEAT CAPACITY X X X
COEFFICIENT OF THERMAL X X X
EXPANSION , '
FILM COEFFICIENT X
" EMISSIVITY X
®* GEOMECHANICS INTERPRETATION OF To identify the sotiree of the geomechanics test populaﬁon within the site. -
SITE GEOLOGIC DATA » Examples geo!oguc borehole logs corre!ated to core samples '
* EXCAVATION CHARACTERISTICS
o INSITUSTRESSFIELD And analysis corretating observations with geologic tectonic structural models

1. INCLUDING EFFECT OF SATURATION
2. INCLUDING EFFECT OF TEMPERATURE

. JABAOI243



"HYPOTHETICAL, COMPOSITE CROSS SECTION

OF POSSIBLE GEOLOGIC FEATURES

IN A LAYERED BASALT SEQUENCE
(GEPHART ET AL., 1983)
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EXAMPLE DATA NEED
PARAMETER: BASALT THERMAL CONDUCTIVITY

DATA USE:

REPOSITORY DESIGN

. SELECTION OF WASTE THERMAL I.OADINGS
. REPOS|TORY LAYOUTS TO MEET TEMPERATURE CRITERIA

. CALCULATlON OF TEMPERATURES FOR INPUT INTO GEOMECHANICAL CODES TO EVALUATE
THE EFFECTS OF THERMALLY INDUCED STRESSES :

WASTE PACKAGE DESIGN

» SELECTION OF WAST E PACKAGE MATERIALSIGEOMETRY
» SELECT ION OF ENGINEERED BACKFILL PROPERTIES TO MEET TEMPERATURE CRITERIA

* CALCULATION OF TEMPERATURES FOR INPUT TO GEOCHEMICAL CODES TO EVALUATE CHEMICAL |
REACTIONS WITHIN AND AROUND THE WASTE PACKAGE :




EXAMPLE DATA NEED

PARAMETER: BASALT THERMAL CONDUCTIVITY (CONTINUED)

DATA USE:

PERFORMANCE ASSESSMENT

» CALCULATION OF TEMPERATURES FOR COUPLED NEAR FIELD AND VERY-NEAR FIELD THERMAL- o
HYDRAULIC MODELS o . R | , o T

(CALCULATIONS TO DATE INDICATE THAT CONDUCTION HEAT TRANSFER IN BASALT IS THE DOMINANT

- HEAT TRANSFER MECHANISM) -

. CALCULATION OF TEMPERATURES FOR INPUT TO GEOMECHANICAL CODES TO EVALUATE THE EFFECT ‘
OF THERMALLY INDUCED STRESSES ON I-IYDRAULIC PERMEABILITY L : :
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DATA SHEET

Thermal/Mechanical/Hydrological Models
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DATA SHEET

Thermal/Mechanical /Hydrological Models

Type of Model: ADINA — wecChawtad en thenwnimecha il
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DATA SHEET

Thermal/Mechanical/Hydrological Models
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DATA SHEET

Thermal/Mechanical/Hydrological Models
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ROCK MECHANICS LABORATORY TOUR

' Labdratonx notebook system

Sample routing (see attached chart)
Sample characterization

Porosity measurement equipment
Direct-shear testing equipment
Wave velocity measuring equipment
Soil Test load frames

MTS machine and triaxial test demonstration
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BASALT OPERATING PROCEDURE

L YXTS

MARK AND LOG SAMPLES AND INSERT
SPACER TUBES INTO CORE SOXES

80P C4M

_v

CHARACTERIZE
SAMPLES S0P CAU
MARK BAMPLES INTO SPECIMEN 20P C4Z

LENGTHS. LOG AND MARK SPECIMENS

v

YA\

soroen | SR —»| oo | s

! %g‘:: ~norvc4:‘
DRANING | sorcams
80P CA SULK DENSTTY S0P C4y

ormorune €= J
DYNAMIC ELASTIC m cax

SRAZILIAN ;
TENSILE TEST : aor e
o0P AT STATIC ELASTIC “oroam
1 STRENGTH TEST S0P C42
l ] e e o

'T::znmn s m:::m ;!'r?vgr‘m
~ soPCam acreor1B
FIGURE 1. Specimen Flow Chart.
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