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RE: April 4th technical meeting on BWIP geology and hydrologlc
testing plans

Dear Rﬁssell,

The technical meeting was for the most part a rehashing of major
project plans for the benefit of new partlclpants. RHO gave their
usual slide shows and handed out copies of the view graphs

\U (attached). The locations of planned seismic and magnetic surveys
are "shown in the attachments as well as well locations and types =
of tests planned. RHO did not go into a lot of detail. It seems
there were conflicting meetings so the usual large DOE and RHO
contingent was not present. Dave Dahlem ran the meeting for DOE

“and most presentatlons were done by Sue Prlce, Steve Baxer or

Steve Strait.

Basically, what transpired was Bill Brewer argued with RHO
concerning the coincidence of earthquake swarms and structural
features. He produced a set of maps with overlays which showed
the earthquake swarms located at triple junctures of known
fractures or faults. The faults and fractures were taken from U-2
photos, Side Looking Airborne Radar (SLAR) and all other data that
Brewer had collected. I asked him for a set of maps but he didn't
have enough copies, so I think we should officially request them.
Y (ngft request is attached.)

- It appears -that DOE and RHO have decided to fund the Washlnvton
State University (WSU) geophysical well logging proposal. It
seems that Jeff Brown from Pullman will be involved, which seemed
to please Brewer. Although details were not discussed, it :
appeared that the proposed work will be done by WSU, as opposed to
RHO, but RHO may still be controlling the purse strings.

Brewer also requested a new higher resolution SLAR survey be done
on the Hanford site since the Texas sites were getting one. RHO

seemed interested in this, p0531bly as a joint venture between
Washington State and DOE.
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I took the opportunity to criticize the boundary conditions used
in the RHO model and the Interagency arproach and mentioned that
our studies indicate the Yakima Valley to be geochemically
distincet from the Pasco Basin. To my surprise, Baker agreed with

- my statements. He said he also believed the Yakima .Ridge was a

ground-water divide and agreed that the USGS use of Sadis Creek
and areas in the Yakima Valley were not adequate for boundary
condition determination.

I also criticized the fact that RHO had extremely limited field
measurements of head in deeper units outside the Hanford
Reservation. I also stated we considered field measurements of
boundary conditions to be mandatory to verifying flow path
predictions. Baker asked if we expected RHO to ring the Pasco
Basin with wells., I stated that some wells would be necessary at
key locations but we did not expect a lot of them. They then

-asked where I would place them. I said that modeling work could
be undertaken to help determine optlmal well locations and that we
-would certainly like -to participate in these decisions. They -

seemed amenable to this. Therefore, we should undertake some
additional tasks to 1nvest1gate these locations in next year's

contract.

Basically, my conclusions regérding the meeting are as follows:s
1) It was productive from the standpoint that we got to

.discuss some of our technical conclusions in the  EA which
will influence site characterization work planned by RHO.

2) The presentations themselves did not tell ‘us anything new
except locations of geophysical surveys.

3) It was also apparent that we need to get an RFP out
quickly for a tectonics oriented firm to follow the
‘geology aspects more closely.

4) Some new contract tasks should be investigated for FY 86.
If you have any questions, please feel free to call.

Sincerely,

Linda Lehman

Attachments.

cc: Jim Hovis
Dean Tousley
V. V. Nguyen
GeoTrans
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UNITED STATES DEPARTMENT OF ENERGY
Basalt Waste Isolation Project

Lont 8 L 7

R. D
- ply7/es

Project Status Meeting on Geosciences Studies

8:30 a.m., Thursday, April 4, 1985
Room G-53, Federal Building, Richland

Introduction - 0. H. Dahlem (BWIPO)

Description of Current Activities (BWIP)

Q000

Geology - S. M. Price

Rock Mechanics - D. J. Dodds
Hydrology -~ S. M. Baker

Near Field Geochemistry - S. M. Baker

Special Topic - Upper Cold Creek Syncline

Hydrologic Barrier Study (BWIP)

o Status - S. R. Strait

A. M, Tallman

Hydrologic Studies

Gravity and Magnetic Surveys

Borehole DH-27 and DH-28 Results
Alternative Interpretations

o Planned Studies - 5. R. Strait

A. M. Tallman

Ground Gravity and Magnetic Surveys

Seismic Reflection Testing and Verification
Deepening of Current Boreholes and Additional
Hydrologic Testing

’Additional Studigs

Future Topics for Discussion

U
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Anne M. Tallman
Steve Baker

Ron T. Halfmoon
Sean C. Muller
Pat Boileau
John Hutchins
Phil Brown

8111 Price

Jim Bazemore
Art Lassila

Dan Clayton
Phil Long

* Ray Lasmanis

Bill Brewer
Linda Lehman
Tom Tihsley
Ellen Caywood

" Bruce Hurley

F. R. Cook
Steve Strait
David H. Dahlem

Sue M, Price

ATTENDEE LIST

Rockwell

Rockwell

Nez Perce Tribe

Council of Energy Resource Tribes
DOE-RL

Council of Energy Resource Tribes
Council of Energy Resource Tribes
Rockwell

Rockwell

DOE-RL

“Shannon & Wilson for DOE

Rockwell

State Nuclear Waste Board

State of Wash.-Nuclear Waste Mgmt
Yakima Indian Nation '
DOE-RL

Joint Science & Tech. Comm.

DOE-RL

NRC
Rockwell

- DOE-RL

Rockwell

(509)376-8712
(509)376-4764
(208)843-2253
(303)832-6600
(509)376-5039
(303)832-6600
(303)832-6600
(509)373-4521
(509)376-9188
(509)376-6158

(208)633-5079

(509)376-6246
(206)459-6372
(206)459-6670
(612)894-9359
(509)376-8736
(206)786-7285
(509)376-7059
FTS 444-7059

~ (509)943-4669

(509)373-4226

- (509)376-3022
- FTS 444-3022

(509)376-2421
FTS 444-2421
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PLANNED GEOPHYSICAL SURVEYS

INTRAFLOW STRUCTURE

e TYPES
* DISTRIBUTION
o MODEL DEVELOPMENT

!

¢ FREQUENCY

o DIMENSIONS

® INFILLING

* MODEL DEVELOPMENT

ROCK CHEMISTRY

———

* PRIMARY/SECONDARY
MINERALOGY OF BASALT

* MINERALOQY OF
INTERBEDS

o MINERALOGY OF
ALTERED BASALT

® MINERALOGY OF FAULT
INFILLING MATERIALS

. 1000 -ttty o s o2 s

® MODEL DEVELOPMENT |

- . ety e

GEOMOPHOLOGY

¢ SURFICIAL GEOLOGY
* SURFICIAL PROCESSES

¢ EROSIONAL INCISION
POTENTIAL

ECONOMIC GEOLOGY

& MINERAL RESQURCE
OCCURRENCE

o COMPARATIVE VALUE
ESTIMATION

o INADVERTANT
INTRUSION POTENTIAL

(2l

* Ape SHOWA 1A “SPECIAL ToPic’
HARDOOT.
GEOLOGIC
CHARACTERIZATION
STRATIGRAPHY GEOLOGIC INTEGRATION TECTONICS

® SUBBASALT o : * STRUCTURAL GEOLOGY

e BASALT ¢ 2:%:;‘:,':,( s 5‘&%2 3&" PRESENT .
-— e INTERBEDS o"“DYNAMIC” MODEL o SEISMO ATION

DEVELOPMENT LoGY

© SUPRABASALT o TECTONIC MODELS

© THICKNESS VARIATIONS ® PERFORMANCE o MODEL EVALUATION/

® MODEL DEVELOPMENT ASSESSMENT DEVELOPMENT
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STRATIGRAPHY .

OBJECTIVES

0 DEVELOP GRAPHIC, THREE-DIMENSIONAL STRATIGRAPHIC MODELS OF THE
L AND VICINITY

0 IDENTIFY STRATIGRAPHIC FEATURES POTENTIALLY CONTROLLING
GROUNDWATER FLOW SYSTEM GEOMETRY AND AFFECTING DESIGN -

ACTIVITIES
0 BasaLt

- Uprpate oF DatA Packace DP-035., "Deep BOREHOLE STRATIGRAPHIC
CorreLATION CHARTS”

- DoCuMeENTATION OF FRENCH Q SPR!NGS &MBER STRATIGRAPHY

| 0 SUPRABASALTM ot A 2 ’

- |SoPACH AND STRUCTURE CONTOUR MAPS OF SUPRABASALT UNITS
WITHIN AND ADJACENT TO THE RRL

- STRATIGRAPHIC SECTION MEASUREMENTS AND CORRELATIONS OF
THE SOUTHERN WHITE BLUFFS

- CORRELATION OF ASH HORIZONS

0 INTERBEDS

- INTERBED CORRELATION STUDIES
- PETROGRAPHIC EXAMINATION OF INTERBEDS




INTRAFLOW STRUCTURE AND "
FRACTURE CHARACTERTZATION

OBJECTIVES

0

IDENTIFY NATURE AND PROBABLE EXTENT OF INTRAFLOW STRUCTURES (entad\ofure ,Colonade, ot )
AND FRACTURES IN THE CANDIDATE HORIZON FLOWS OF THE RRL

DEVELOP GRAPHIC AND STATISTICAL MODELS OF THE QCCURRENCE OF
INTRAFLOW STRUCTURES AND FRACTURES WITHIN THE RRL FOR THE
PURPOSE OF EVALUATING THE POTENTIAL OF SUCH OCCURRENCE

ON FLOW GEOMETRY AND RADIONUCLIDE TRANSPORT

ACTIVITIES

o

INTRAFLOW STRUCTURES

. = Uppate oF DatA Packace DP-011. "Georoeic THickness Data-- Ny

CanDiDATE ReEPosiTORY HORIZONS”

- DocumenTAaTION OF "STRUCTURE, TEXTURE, AND CooLING HISTORY

oF COLUMBIA RIVER BASALT FLOWS” wor om Ac. kst - Bor CAX RE  o8TA/NED =
REQULESTED A CofY ‘

- Repos1TORY LAYOUT STUDY AND INPUT TO SUBSEQUENT DESIGN

STUDIES - CoHASSET Flow GBElow UVES(CRAR ZonJE
- CORE RELOGGING - 'REUVISED PEOCEDURE’
- [NTRAFLOW STRUCTURE OUTCROP STUDIES., SENTINEL GAP AREA C'”"E CURREMTLY USIO6 VAUTAGE.

AREA )
SO data Prs (Min) NEEDED PE STAZISTICAL JNFERENCE
PrmARY  FRACTURES - Hfs PRiORITY

.
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FRACTURE CHARACTERIZATION "

DOCUMENTATION OF DETAILED FRACTURE-WIDTH MEASUREMENT -
STUDY = Witk BE oor 1V NEXT G wmes, 2= 30,000 MEAS,

SupPORT TO NEAR SURFACE TeST FACILITY OVERCORING ( mockuf of &' SHAFT - Horizow7AL
DEMO HOLES ARE LOGG-ED FoRr VELTICAL FRACTULES Hoees Enom 5-;(/4pr)—7zsr EQUIPMELT
CORE RELOGGING .

FRACTURE OUTCROP STUDIES, SENTINEL GAP

-~ a




OBJECTIVES

ROCK CHEMISTRY

0 DEVELOP MINERALOGIC DATA TO SUPPORT ESTIMATION OF SORPTION
PROPERTIES AND GEOCHEMICAL CONDITIONS IN THE WASTE PACKAGE

ENVIRONMENT

0 OBTAIN DATA TO SUPPORT GEOCHEMICAL MODELING OF GROUNDWATER

EVOLUTION

ACTIVITIES

0 MINERALOGY OF INTERBEDS STUDY

O STATUS REPORT ON SECONDARY MINERALS IN FLOW TOPS

DATA COLLECTED

Dowas THE COLDCREEK SYNCULINE AS LOELL

As RRL




TECTONIC CHARACTERIZATION

OBJECTIVES , o | "

" 0 PROVIDE STRUCTURAL, SEISMICITY, AND IN SlTU smsss DATA '
FOR INPUT TO RESPOSITORY DESIGN

0 ASSIST IN THE ESTIMATION OF THE POTENTIAL EFFECTS THAT
STRUCTURES AND TECTONIC PROCESSES MIGHT HAVE ON
GROUNDWATER FLOW PATHS AND TRAVEL TIME

+ 0 PROVIDE INPUT TO AN EVALUATION OF THE OIL AND GAS POTENTIAL
oF THE RRL AND VICINITY

ACTIVITIES

0

*  y-a gemer s o0

STRUCTURAL GEOLOGY - DEFWE Secownaey reamecs CLOATIoNS)

PAST AND PRESENT DEFORMATION

TECTONIC MAP UPDATE - COPIES LoiLL BE mMADE AUAILARLE Scou
EOP-OF-BASALT MAP UPDATE /- 67,5

TATE MAP COMPILATION INPUT -
STATEWIDE GRAVITY STATION COMPILATION - $20P EEFORT w/ (O Ash STATE < USCE AP + 7A

ALE - OBTAIN FeOM USGS
LONG OFFSET REFRACTION SURVEY - RoMRY, MASoE: acse  Gerenmes - PASECS 54 Rusrond. 0565

SURVEY - 28 STRTions 1m0 VICTY of LATTLESUAKE MT,
GEOPHYSICAL SURVEY FILE DATA EVALUATION - omGome- FROTECT Cevawation)
GRIDDED GRAVITY SURVEY - 800Giee map is oo
SEISMIC REFLECTION SURVEY TEST

YAKIMA BARRICADE STUDY
HORSE HEAVEN HILLS STUDY - Mike AAvGooD STUON ComPETE THESIS (5 AVALARLE

SNIVELY BasIN sTupY
VANTAGE ANALOG STUDY

USGS Open FiLe Report 84~797., "CrustaL DerormaTiON NEAR
HANFORD, WASHINGTON"

STRUCTURAL ROTATION STUDY - Smatt Fiem reom Sanra BAesaen 1S Do THIS cwoes
e Aun TAUNMMD el CIE ME TITLE — TRCS sons 0T

Dome — A Fotowd uf (S REQAUIKED,




SersmoLoGy . )

ReelgogﬁL EASTERN WASHINGTON NETWORK

NETWORK e
SHALLOW BOREUOLE SEISHIC NETWORK, RRL T STATIOWS 0K ToPoF BasaLT ~omCiul
DEEP BOREMOLE SEISMOMETER  DC-3 witl BE WSTAUEND TwIS FAL (8S) AT KERSTOLY
PROCESSING OF EARTHQUAKE RECORDS
Se1smic DeSIGN WORKING GROUP - woeDwAED CLYDE
DOCUMENTATION OF SEISMIC DESIGN RECOMMENDATIONS

Tectonic MopeLs

- USGS MEETINGS ON INTERRELATED TOPICS OF TECTONICS, -
SEISMICITY, AND IN SITU STRESS

- ASSESSMENT OF TECTONIC MODELS BASED ON EVALUATION OF : A
EXISTING AND NEW DATA - RECENT MEETWG w7 US6S CFALL MEBTwE) LETTEL Fom 0565 -

AVAILBALE .

[



GEOMORPHOLOGY
" OBJECTIVES

O ASSESS NET EFFECT OF SURFICIAL GEOLOGY PROCESSES — LWOODWAED CLYDE REPORT

+ 0 PROVIDE SUPPORT TO TECTONICS AND PALEOCL IMATOLOGY
CONSIDERATIONS

ACTIVITIES

N Soon)
- CALL FECHT . witt BEOUT SO0
0 DOCUMENTATION OF PALEODRAINAGE OF CoLuMBIA RIVER S S TEN e ErcosT wsy SraTE €S
o Ineut TO PALEOCLIMATOLOGY PLANNING

0 INPUT TO TECTONIC EVALUATION OF QUATERNARY HISTORY




ECONOMIC GEOLOGY :
OBUECTIVES

0 LOCATE AND DESCRIBE OCCURRENCES OF MINERAL RESOURCES
INCLUDING THEIR PAST EXPLOITATION OR FUTURE
. EXPLOITABILITY

0 MAKE VALUE ESTIMATES OF KNOWN AND POTENTIAL RESOURCES
AND COMPARE THESE TO OTHER AREAS OF SIMILAR SIZE IN
THE CoLumMBIA PLATEAU REGION
. . -, ?
ACTIVITIES ,e.»ﬂ”w" : ee cor So0e
, HAS A REPORT wrtcH wil GE 00
0 MONITOR OIL AND GAS EXPLORATION  AJOEL CAMIBEL
0 EVALUATION OF RECENT OIL AND GAS EXPLORATION WELLS
o EvaLuation oF MI.paTA
0

BASALT MARGIN STUDY

Hvom'mee_mm. RESERUES BEING LookeDd AT
WAsH STATE GS HAS pug.um,go A map torreH DOES Ao SHow
Parncucarnty &oob GEO?'//EMAL LEQULCE |

HanvForns AS A

TheemAL MmAToRATION) STUBIES OSMWG VBITRIVWE REFLECTINS FRom SHEL ww
wAsy STA7e &GS  DPorme T7H!/S.

RocewELL Domss- METHANE ANALYSIS < o DATA From SADDLE MNi% tvcsd
/S070PIC.  ANALYSES PLE Now) FPUBUSHED

e e b en e v + —— e s e e sem——gg - ¢ R .




GEOLOGIC. INTEGRATION

OBJECTIVES |
0 PROVIDE GEOLOGIC DATA BASE

0 DEVELOP GEOLOGIC MODELS OF THE SITE THAT INCLIDE PART; OR ALL OF
THE RESULTS OF THE OTHER GEOLOGIC CHARACTERIZATION ACTIVITIES

ACTIVITIES
0 MAP INTEGRATION EFFORT - SEEIES OF ovELeAYS pens. PREMEED

0 PRELIMINARY THREE-DIMENSIONAL STRATIGRAPHIC AND STRUCTURAL MODEL OoF
THE RRL (INPUT TO DESIGN AND PERFORMANCE ASSESSMENT)

0 SEISMIC DESIGN RECOMMENDATIONS
0 SCENARIO EVALUATION

e b o o s s+
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TR - GEOLOGIC CHARACTERIZATION B LT
: . ( SUMMARY OF DATA NEEDS AND INTERRELATIONSHIPS ) |
. LITHOLOGIC CHARACTERIZATION GEOLOGIC INTEGRATION

/ STRATIGRAPHY

/[ #LOCATION
+ DEPTH

o LoCATNy

¢« FREQUENCY

RRRTERE ey MooEL -
DEVELOPMENT SEISMOLOGY

TECTONIC CHARACTERIZATION

STRUCTURAL
- QEOLOAY

PERFORMANCE

« THICKNESS ASSESSMENT/DESIGN ‘e LOCATION = ;
LATERAL  CRITERIA” | i
* CONTINUITY  CRITERIA" : ® CHARACTERISTICS ‘,_

® DATA BASE
* MODELS

AV STATICT

STRATGRAP ~
t STRU TURA‘E? ¢ SURVEILLANCE PAST AND PRESENT

RMATION ;
* THICKNESS * ROUGHNESS « 3-DIMENSIONAL * ASSOC. WITH' DEFORMATION %
o LATERAL cORIENTATION . MODEL « TIMING AND RATES
CONTINUITY n N 1GN INPU STRUCTURES ,
« INTRAFLOW o WIDTH/INFILLING : ¢ DESIGN INPUY o REC * MECHANISMS
STRUCTURE FAACTURE MODEL .GNOUNDWATER FLOW RECURRENCE
TAUCT SYSTEM INPUT e GROUND MOTION ® MODELS

INERALOGY
/ BEiSRotoay
« PRIMARY/BASALT

o SECONDARY
MINERALS/BASALT

» INTERBEDS
¢ ALTERED BASALT

PETROLOGIC
MODEL

TECTONIC MODELS

® MODEL EVALUATION/
DEVELOPMENT

& DISRUPTIVE
SCENARIOS

“DYNAMIC"

DEVE Ng'
PROCESSES & EVENTS)
« SEISMIC DESIGN INPUT

+SCENARIO INPUT
(PARAMETERS/
" PROBABILITIES)

PR

FINAL
INPUT TO DESIGN
AND
PERFORMANCE
ASSESSMENT

e - = | i - e -




ENGINEERING BARRIERS GEOCHEMISTRY OBJECTIVES

QUANTIFY THE ENGINEERED BARRIER GEOCHEMISTRY ENV IRONMENT AS
EFFECcTED BY WASTE PACKAGE EMPLACEMENT

-

QUANTIFY THE GEOCHEMICAL BEHAVIOR OF IMPORTANT RAD 1ONUCL IDES
IN THE ENGINEERED BARRIER SYSTEM

ESTIMATE THE EFFECT OF GEOCHEMICAL PROCESSES ON THE RAD1ONU-
CLIDE IsOLATION CAPABILITIES OF THE ENGINEERED BARRIER SYSTEM




LRy

CURRENT LABORATORY ACTIVITIES

O SPeENT FUEL/BASALT/GROUNDWATER HYDROTHERMAL EXPERIMENTS AT
ExPECTED REPOSITORY TEMPERATURES TO QUANTIFY RADIONUCL 1DE
BEHAVIOR' IN THE WASTE PACKAGE

0 CONTAINER. MATERIAL CORROSION EXPERIMENTS UNDER EXPECTED
ReEPOSITORY ConDiTi1ONS (HYDROTHERMAL AND STEAM ENV IRONMENTS)
TO MeasSurRe CORROSION RATES

(o} PACKING MATERIAL/GROUNDWATER HYDROTHERMAL EXPERIMENTS TO
MeASURE CHEMICAL STABILITY OF PACKING MATERIAL

0 SORPTION/SOLUBIL I TY EXPERIMENTS WiTH BASALT/PACKING MATERIAL
AND RADI1ONUCLIDE-BEARING GROUNDWATER TO QUANTIFY RADIONUCLIDE
MoBILITY IN THE PACKING MATERIAL




GENERAL OBJECTIVES: HYDROLOGIC INVESTIGATION

GROUNDWATER FLOW SYSTEM
o FLow PATHS

FLOW TOPS
STRUCTURES
INTERBEDS

DENSE INTERIORS

0 FLow POTENTIAL

- CURRENT WATER LEVELS

~ HYDRAULIC STRESS
- WATER USE TED To RESOVLLE POTENTIA L

- CLIMATIC CHANGE
0 HYDROCHEMICAL EVOLUTION

= FLOW SYSTEM HISTORY INTEGRATED OVER TIME AND SPACE
= CONCEPTUAL FLOW MODEL

0 SOLUTE TRANSPORT

= SPECIATION
= RADIONUCLIDE RETARDATION
= SOLUBILITY



BHIP HYDROGEOLOGY PROGRAM

SCALE MODELS

HYDROGEQLOGIC
CHARACTERIZATION
PHYSICAL | L
T MANAGEMENT
- REGIONAL SITE - SPECIFIC - RETRIEVABILITY
FLOW PARAMETER - FLOW - TRACEABILITY
SYSTEM IDENTIFICATION INTERPRETATIONS - CORRELATIONS
- TRANSPORT
- BOUNDARY - PERFORVANCE PARAVETERS
CONDITIONS PARAMETERS
FOR ' .
PERFORMANCE




REGIONAL GROUNDWATER FLOW SYSTEM

OBJECTIVES
0 GENERAL UNDERSTANDING OF GROUNDWATER FLOW SYSTEM

0 RANGE OF BOUNDARY CONDITIONS FOR PERFORMANCE SCALE ACTIVITIES

ACTIVITIES

0 FIELD DATA COLLECTION

|}

REGIONAL HYDRAULIC STRESS ASSESSMENT WITH TIME (USGS)
REGIONAL WELL WATER LEVEL MEASUREMENTS (usGS)
HANFORD WATER LEVEL MONITORING

POLLEN ANALYSES (LAKE BED CORES) PLANNED

0 CLIMATOLOGY STUDIES (BEING PLANNED)

- PREDICT POSSIBLE RANGE OF CLIMATE CONDITIONS
= CALIBRATE THE PREDICTIONS TO PAST CLIMATE

0 REGIONAL FLOW SYSTEM STUDIES

- INTERAGENCY HYDROLOGY WORKING GROUP (EXTENDED PASCO BASIN) .

- REGIONAL GROUNDWATER FLOW SYSTEM PARAMETER ESTIMATION STUDY BEING
PLANNED (INCLUDES STRUCTURAL CONTROL)
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SITE - SPECIFIC PARAMETER IDENTIFICATION PROGRAM

OBJECTIVES
0 DETERMINE GROUNDWATER FLOW POTENTIOMETRIC SURFACE
0 DETERMINE THREE DIMENSIONAL HYDRAULIC PROPERTIES

= CONDUCTIVITIES OF FLOW PATHS
= EFFECTIVE PORQSITY

~ STORAGE COEFFICIENT

= DISPERSION

ACTIVITIES
0 GROUNDATER MONITORING

LARGE-SCALE HYDRAULIC STRESS TESTS PLANNED
TRACER TESTS

SMALL SCALE HYDRAULIC STRESS TESTS

‘'O o o o

EXPLORATORY SHAFT TESTING PLANNED



LOGIC DIAGRAM FOR BWIP HYDROLOGIC TEST STRATEGY ©
(AFTER NUCLEAR REGULATORY COMMISSION, 1983)
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HYDROCHEMISTRY

OBJECTIVES
0 UNDERSTANDING THE GROUNDWATER FLOW SYSTEM

0 ESTABLISH GROUNDWATER CHEMISTRY BASELINE FOR OTHER SITE CHARACTERIZATION
ACTIVITIES

0 DETERMINE RADIONUCLIDE RETARDATION PARAMETERS FOR PERFORMANCE ASSESSMENT
ACTIVITIES

ACTIVITIES

0 GROUNDWATER CHEMISTRY BASELINE FOR PRECIPITATION, SPRINGS, UNCONF INED
AQUIFER, CONFINED FLOW SYSTEMS

MAJOR, MINOR TRACE PARAMETER CONCENTRATIONS
STABLE AND RADIOACTIVE ISOTOPE CONCENTRATIONS
DISSOLVED GAS CONCENTRATIONS

ORGANIC CONCENTRATIONS

0 CONCEPTUAL GROUNDWATER FLOW MODEL

- SPATIAL DISTRIBUTION OF CHEMISTRY PARAMETERS o
- GEOCHEMICAL MODELING - FQ3 - EQL  7°m LoooLe
- DETERMINE FLOW DIRECTIONS AND GENERAL FLOW RATES

Ar LLA

0 LAB RADIONUCLIDE RETARDATION STUDIES: BATCH AND COLUMN

~ SORPTION/DESORPTION
- SOLUBILITY

- COMPLEXATION

- SPECIATION

0 FIELD SCALE RADIONUCLIDE TRANSPORT STUDIES (BEING PLANNED)

- TRACER TESTS
- NATURAL RADIONUCLIDE CONCENTRATION
- NATURAL PARTICULATES




HYDROLOGIC CHARACTERIZATION PLAN

PHYSICAL HYDROLOGY

REGIONAL
FLOW SYSTEM

* BOUNDARY CONDITIONS
sHYDRAULIC PROPERTIES

SITE HYDRAULIC
PROPERTIES

» TRANSMISSIVITIES

e STORATIVITIES

« BOUNDARIES

» EFFECTIVE POROSITY
«DISPERSIVITY

GROUNDWATER
MONITORING

*POTENTIOMETRIC
SURFACE (S)

o BASELINE

HYDROCHEMISTRY

HYDROCHEMICAL

PERFORMANCE ANALYSES
ASSESSMENT s CHEMICAL
CRITERIA CONSTITUENTS

«REDOX STATUS

HYDRAULIC
PROPERTIES INPUT

» HYDROCHEMICAL INPUT
e GEOLOGIC INPUT

FAR FIELD
RADIONUNCLIDE
RETARDATION

s SORPTION

« PARTICULATES
» COMPLEXES
+DISEQUILIBRIUM
FIELD SORPTION
STUDIES

DESIGN

AND SYSTEM
PERFORMANCE
ASSESSMENT




CONFIDENCE Ix DAT

-

A REQUIRED TO ACRKIZVE PERFORMANCE GOAL

man
CONFIDENCE
DATA BASE
AVAILABLE

AREALY
SIGNIFICANTY
MEASUNEMENTS
AVAILAULE

BOUNDING
VALUES
ESTIMATED
FROM SMALL
DATA SET

SINGLE WELL
SITE.SPECIFIC
MEASUNIEMENTS
AVAILADLE

MOSTLY
LITERATURE
DATA
AVAILADLE

DEVELOPMENT OF REASONARLE ASSURANCE

DATA BASE EXPANDED B8Y ADDITIONAL CONFIRMATORY IN-SITU TESTIN

DATA BASE CONSISTS OF ALL LHS YEST RESULTS;
£S5 HYDROLOGY CLUSTER, TRACER AND

CHAMDER TEST NESULTS; AND EXTENDED.

PASCO BASIN TRANSIENT MODEL

CALIBRATION
DATA BASE CONSISTS OF PRIEST RAPIDS
LHS TESTS RESULTS; ADDITIONAL -
SINGLE WELL TEST AESULYS; AND
EXTENDED PASCO BASIN STEADY
STATE MODEL CALIBRATION

OATA BAGRE CONSISTS OF
AAL-2 LHS TEST RESULTS

DATA BASE CONSISITS OF
PIEZOMETAIC DASELINE

AND SINGLE WELL
TEST RESULTS
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PIEZOMETRIC BASELINE
MONITORING (PBM)

ES-2

LARGE SCALE HYDRAULIC
STRESS (LHS) TESTS

TRACER TESTS

HYDROCHEMICAL SAMPLING

DC-18

DC-23

SMALL SCALE HYDRAULIC
,STRESS (SHS) TESTS

HYDROLOGIC CHARACTERIZATION
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DETEBRMINATION OF DATA ADEQUACY
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FOMECHANICS TESTIN /988 - 89 TImE FRAME

o ROCK STRESS

o ROCK MASS MODULUS

o ROCK MASS STRENGTH

o THERMAL PROPERTIES

o GEOPHYSICAL TESTING

o LABORATORY TESTING

o GEOMECHANICAL MODELING

. 0 MISC. AND DEVELOPMENT
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ROCK_STRESS

o IN SITU STRESS:
OVERCORING
USBM

‘DoorSTOPPER

CSIRO ((GAGES) TRIPLE AXES

o SKIN STRESS:

SMaLL FLAaT Jack TesTt

OTHEES ARE 2 Axes
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0CK_MASS MODULUS

o PLATE BEARING TESTING§
Ricip
FLEXIBLE
0.5 Mever PLaATE

1.0 MeTerR PLATE
o LARGE FLAT JACK
o BOREHOLE TESTING

o BLOCK TEST



ROCK MASS STRENGTH TESTING

o JOINT SHEAR TESTING
LARGE DISCONTINUITIES

CoLumMN JOINTING

o GeopHySicaL ( Dwwamic YO DULUS )

Ceoss -NOLE
PEFRLECTIVE SULRVEYS

Lag TEST/ANG

VP G-RADING pPLan ALD FAGILITIES

P +S waAvEeg



- GEOMECHANICS MODEL ING

o COORDINATE MODELING PLAN WITH A/E
o BENCHMARK ADINA - will Piee LP ABACOS

AS WELL

o BENCHMARK STEADY FLOW

ODEL VAL IDATION TESTING
- ERAL MONTHS PULRATION
o CANISTER HOLE HEATER TEST ﬁi"slw o

o MINE BY TEST

DEFLECTOMETER DEVELOPMENT



MISCELLANEOQUS

0 SUPPORT TESTING - Rock BOLT + G-RoUTIWG- TESTS

o SITE SPECIFIC ROCK MASS CHARACTERIZATION SesTEM

o COMPLETION OF:

HeaTerR Tests #1 anp #2

REPORTS BEI/NG CompLETED

DEVELOPHENT (F: METHODS To WEASORE STRESSES M) FLOWTofS
o JOINTED OVERCORING
o BOREHOLE MODULUS

0 TRIAXIAL SHEAR



SPECIAL TOPIC

UPPER COLD CREEK SYNCLINE
HYDROLOGIC BARRIER
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PRIEST RAPIDS INTERFLOW .
HYDRAULIC HEADS (3/85)
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, EREcitinaRy VERTICAL HYDRAULIC HEAD DISTRIBUTION AT THE McGEE WELL
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OVERALL OBJECTIVES

¢ DETERMINE DIMENSIONS OF THE HYDROLOGIC BARRIER.

¢ DETERMINE THE PRESENT GEOLOGIC AND HYDROLOGIC
CHARACTERISTICS.

¢ ASSESS FUTURE GEOLOGIC AND HYDROLOGIC CHARACTERISTICS.



TABLE 1

FY85 OBJECTIVES AND PLANS

OBJECTIVES PLANS
1. Determine-the riorthern and southern Conduct 50 line miles of both gravity
extent of geophysical gradients and magnetic surveys.
(gravity and magnetics). TuLY
2. Refine location of geophysical gradients Conduct testing and verification of
and geologic interpretation with seismic seismic methodology. mAY
reflection data. _
Conduct one to three lines of seismic
reflection in Yakima Barricade area
(dependent on testing). AvGusT
3. Refine the location of the hydrologic Deepen DH-27 and DH-28 through the Selah
barrifer on the basis of hydraulic head interbed.
observations within the Selah interbed
at DH-27 and DH-28. Install packers and piezometers in DH-27
and DH-28 to obtain head differences in
the Selah interbed and obtain water eIl
samples for chemical analyses. AP
4. Documentation of results. Compile status report and update FY86 plans.

SomE  (eoss NOLE  (oORL wilL BE DORE ~ vsP
Wil EVEnTUALLY DRiLL THRO BARRIEA

SEfT.
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OVERALL OBJECTIVES AND GENERAL PLANS FOR FY86+ ’

0BJECTIVES

TABLE 2

¢ PLANS

Determine location and dimensions of
hydrologic barrier,

Locate and drill 3 wells into the
Priest Rapids for constant discharge
pumping tests and hydrochemical analyses.

Assess need for additional wells for
constant discharge pumping tests on basis
of initial tests.

Assess need for additional geophysics
and seismic data on basis of initial
tests.

Determine present geologic and
hydrologic characteristics.

Assess structure through borehole
verification

A. Structure Verification

1 to 3 boreholes to a maximum depth
of 1500 feet :

B. Age Determination of Last Activity

2-10 closely spaced boreholes
through sediments

Assess hydraulic properties of the
structure through additional hydrolegic
testing at different scales.

Determine future geologic and hydrologic
characteristics.

Develop conceptual and numerical models.

Documentation of Results

Compile status reports and update plans;
compile final report.
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