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be used to estimate vertical conductivity of flow interiors using water

level data.

7. The initial element in defining hydraulic continuity is to ascertain the

variability in parameter estimation at various scales. The Stage 2 tests

are poised to provide such information at scales ranging from 250 ft to

several miles. Additionally, there is some confidence that boundaries

will be interrogated, thereby providing more regional-scale information on

structural control of groundwater flow. This effort however, is expected

to continue throughout hydrologic characterization.

8. A presentation on groundwater tracer experiments described plans to

attempt to "piggyback" convergent radial flow tracer tests onto

large-scale constant discharge tests to be ccnducted during State 2. It

is expected that these opportunities, if successful, could provide

significant additional information on porosity, dispersivity, and possibly

retardation, all of which are important parameters for groundwater

transport evaluation.
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LOCATION MAP, PASCO BASIN AND SURROUNDING AREAS



HYPOTHETICAL COMPOSITE CROSS SECTION
OF GEOLOGIC FEATURES POTENTIALLY

AFFECTING GROUNDWATER FLOW PATHS
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LOGIC DIAGRAM FOR BWIP HYDROLOGIC TEST STRATEGY
(AFTER NUCLEAR REGULATORY COMMISSION, 1983)
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BWIP PROGRAM FOR HYDROLOGIC
ISSUE RESOLUTION
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BASALT WASTE ISOLATION PROJECT
PIEZOMETER NETWORK
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SCHEMATIC OF PIEZOMETER CLUSTER DESIGN
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HYDROGRAPH FOR BOREHOLE DC- 19 IN SADDLE MOUNTAINS,

WANAPUM, AND GRANDE RONDE BASALTS
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



PLAN VIEW ILLLUSTRATION THE
RELATIONSHIP OF BOREHOLES AT

THE RRL-2 SITE
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SIMILARITIES BETWEEN NRC
AND BWIP PERSPECTIVES{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



GENERAL DIFFERENCES
BETWEEN NRC POSITION PAPER 1.1

AND BWIP PROGRAM
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RECENT BWIP HYDROLOGIC
CHARACTERIZATION HISTORY
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AGENDA

BASELINE MONITORING DATA (DC- 19, -20, AND -22)

-FACILITIES

-TECHNIQUES

-RESULTS

BASELINE MONITORING DATA (HANFORD SITE)



TECHNICAL SUPPORT
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BOREHOLE CLUSTER SITES
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SCHEMATIC OF PIEZOMETER CLUSTER DESIGN
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STEEL TAPE MEASUREMENTS{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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DOWNHOLE PROBE CONFIGURATION
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DATA RECORDING EQUIPMENT
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COMPARISON OF HYDRAULIC HEADS AMONG DC 1 9,-20, AND -22

FOR NOVEMBER 29, 1984
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VERTICAL HEAD PROFILE
PIEZOMETER SITE: DC-19
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VERTICAL HEAD PROFILE
PEIZOMETER SITE DC-22
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BAROMETRIC EFFECTS

WATER LEVEL DECLINES WITH INCREASE IN ATMOSPHERIC PRESSURE AND VISA-VERSA

BAROMETRIC EFFICENCY

CLARK'S METHOD

Summation of Incremental Changes in Water Level, W, Versus

Summation of Corresponding Incremental Changes in Atmospheric Pressure, B.

Compensates for Effects of Water- Level Trends



RRTTLESNAKE RIDGE DC-19 JUNE-OCT, 1984
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BAROMETRIC EFFICIENCIES
(PERCENTAGE)
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BOREHOLE NUMBER: DC-19C HYDROGEOLOGIC UNIT: ATMOSPHERIC PRESSURE

CONTROL DATUM ELEVATION (ft): 629.10 PROBE SEAT DEPTH (ft):
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EARTH TIDE EFFECTS

REGULAR SEMIDIURNAL FLUCTUATIONS OF SMALL MAGNITUDE

semidiurnal component

diurnal component

twice monthly component

attraction exerted on the earth's crust by the moon and sun



BOREHOLE NUMBER: DC-19D HYDROGEOLOGIC UNIT: MABTON INTERBED
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PRESSURE PROBE CONCERNS

1. DRIFT IN PRESSURE READINGS WHICH DOES NOT CORRESPOND

TO WATER LEVEL READINGS

2. NOISE IN PRESSURE MEASUREMENTS FROM DEEPEST PIEZOMETERS,

ESPECIALLY WHEN USING MULTIPLEXER



{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



POSSIBLE CAUSES OF TRANSDUCER DRIFT

1. MECHANICAL STRESS RELIEF IN BOURDON TUBE.

2. LEAKAGE OF AIR INTO VACUUM CHAMBER.

3. PRESSURE CHANGE IN VACUUM CHAMBER CAUSED BY OUT-GASSING

OF EPOXY.

4. NORMAL AGING OF QUARTZ CRYSTAL.

5. CONTAMINATION OF QUARTZ CRYSTAL BY OUT-GASSING OF EPOXY

PAROSCIENTIFIC DIGI-QUARTZ TRANSDUCER
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DRIFT IS NOT LINEAR THROUGHOUT MONITORING PERIOD

DRIFT CORRECTION

RE-CALIBRATE AND SHIFT PRESSURE DATA IN RESPONSE

TO CALIBRATED CHANGE

CALCULATIONS OF DOWNHOLE PRESSURE FROM

WATER-LEVEL DATA (HEADCO)
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CALIBRATION PROCEDURE
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HANFORD SITE BASELINE MONITORING
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DOCUMENTATION

SWANSON, L.C. AND LEVENTHAL B.A.,1984, GROUNDWATER MONITORING DATA AND

BOREHOLE DESCRIPTIONS FOR THE HANFORD SITE MONITORING NETWORK WELLS,

SD-B WI-DP-042
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BOREHOLE LOCATIONS
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PRIEST RAPIDS INTERFLOW IN UPPER COLD CREEK VALLEY
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BOREHOLE NUMBER: OBRIAN HYDROGEOLOGIC UNIT: PRIEST RAPIDS FLOW TOP
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BOREHOLE NUMBER: MCGEE INTERVAL HYDROGEOLOGIC UNIT: COMPOSITE GRANDE RONDE
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}





SUMMARY

MOST ZONES APPEAR TO BE NEAR EQUILIBRIUM

LOW VERTICAL AND HORIZONTAL GRADIENTS IN THE
WANAPUM AND GRANDE RONDE BASALTS

DEVELOPING THE TOOLS TO DEAL WITH BAROMETRIC AND
EARTH TIDE EFFECTS ON WATER-LEVEL AND DOWN HOLE
PRESSURE DATA

DEVELOP UNDERSTANDING OF TOTAL DATA COLLECTION
SYSTEM

VERY LITTLE SEASONAL WATER-LEVEL FLUCTUATIONS IN
THE RRL



Figure 2.

LOGIC DIAGRAM FOR BWIP BOREHOLE: HYDROLOGIC TEST STRATEGY
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BASELINE EVALUATION TOOLS

PARAMETRIC SENSITIVITY

CHARACTERIZATION OF ERROR

APPLIED STATISTICS

INDEPENDENT DATA SOURCES

STRESS DATA

RATES OF CHANGE



ELEMENTS OF SUBJECTIVE EVALUATION

INTERPRETATION

CONCEPTUALIZATION

PREDICTABILITY

CONSEQUENCE

CONFIDENCE



INTERPRETATION

CORRELATIONS WITH STRESS

CASCADE OF FILTERS

CONSISTENCY



CORRELATIONS WITH RIVER STAGE
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ROCKY COULEE DC 19 JUNE-OCT.
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CONCEPTUALIZATION

CONSISTENCY WITH CONCEPTUAL MODELS

CAUSE / EFFECT RELATIONSHIPS

HYDRAULIC ISOLATION IMPLICATIONS

PHYSICAL MEANINGFULNESS
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PREDICTABILITY

DATA PARTIONING

APPLICATION

REPRESENTATIVENESS AND

REASONABLENESS

SIMPLICITY
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CONSEQUENCE

SENSITIVITY

LIMITS OF ACCURACY



IMPACT OF BASELINE UNCERTAINTY
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Figure 15.

SCENARIOS FOR TIME-SERIES HEAD OBSERVATIONS
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EXAMPLE OF SENSITIVITY FUNCTION
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CONFIDENCE

REASONABLE ASSURANCE
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STRATEGY AND PRELIMINARY PLANS FOR
MULTIPLE-WELL, LARGE-SCALE HYDRAULIC

STRESS TESTING OF SELECTED HYDROGEOLOGIC
UNITS AT THE RRL-2 LOCATION

DOE-BWIP MEETING WITH NRC
DECEMBER 12- 13,1984

SILVER SPRINGS, MARYLAND

P.M. ROGERS



TOPICS

STRATEGY FOR TESTING AT RRL-2

TEST OBJECTIVES

FACILITIES

PRE-TEST ANALYSIS/DESIGN

TEST EXECUTION

TEST ANALYSIS

SCHEDULE



STRATEGY FOR LHS TESTING

FOUR STAGES IN THE SITE SPECIFIC
INVESTIGATION

STAGE TWO TESTING AT RRL-2



STAGES OF INVESTIGATION

GROUNDWATER-LEVEL BASELINE MONITORING PROGRAM
(STAGE 1)

MULTIPLE-WELL, LARGE-SCALE HYDRAULIC STRESS TESTING
AT RRL-2 (STAGE 2)

MULTIPLE-WELL, LARGE-SCALE HYDRAULIC STRESS TESTING,
AT DC-16, DC-.20, AND DC-22 (NO TEST ORDER IMPLIED,
STAGE 3)

ADDITIONAL TESTS, BOTH LARGE AND SMALL SCALE AS
REQUIRED (STAGE 4)



STAGE TWO TESTING AT RRL-2

WILL PROVIDE EARLY PARAMETER VALUES FOR
PERFORMANCE ASSESSMENT

WILL PROVIDE DATA AND POSSIBLE SUPPORT FOR
EXPLORATORY SHAFT CONSTRUCTION

WILL FACILITATE DESIGN OF STAGE 3 TESTS



LOGIC DIAGRAM FOR BWIP HYDROLOGIC TEST STRATEGY
(AFTER NUCLEAR REGULATORY COMMISSION, 1983)
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BOREHOLES, WELLS,

AND PIEZOMETERS USED FOR WATERLEVEL OBSERVATION
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LOCATION OF BOREHOLES, WELLS, AND

PIEZOMETERS ON THE HANFORD SITE WHERE
WATER LEVEL DATA FROM SELECTED

HYDROGEOLOGIC UNITS CAN BE OBTAINED



POTENTIAL OBSERVATION POINTS IN

ROCKY COULEE FLOW TOP



POTENTIAL OBSERVATION POINTS IN

COHASSETT FLOW TOP



POTENTIAL OBSERVATION POINTS IN

COHASSETT FLOW BOTTOM



POTENTIAL OBSERVATION POINTS
UMTANUM FLOW TOP



PLAN VIEW ILLUSTRATION THE
RELATIONSHIP OF BOREHOLES AT

THE RRL-2 SITE
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PROPOSED CONCEPTUAL DESIGN OF
WELL RRL-2B
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BOREHOLE RRL-2A

COMPLETION AND HISTORY DETAILS

COMPLETED AS A NOMINAL 3-INCH HOLE FROM 2.713 TO 3,973 FEET

DURING CONSTRUCTION THE ROCKY COULEE FLOW TOP WAS
CEMENTED TO CONTROL DRILLING FLUID LOSS

TESTS HAVE BEEN PERFORMED TO DETERMINE THE TRANSMISSIVITY
OF SELECTED HYDROGEOLOGIC UNITS

SEVERAL HYDROGEOLOGIC UNITS HAVE BEEN HYDRAULICALLY
FRACTURED FOR THE DETERMINATION OF IN SITU STRESSES OF THE
ROCK



BOREHOLE RRL-2A
(CONTINUED)

LIMITATIONS AND CONCERNS
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LHS BOREHOLE COMPLETIONS
AND INSTRUMENTATION

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



PRE-TEST PARAMETRIC ANALYSIS

ESTIMATE HYDROLOGIC BEHAVIOR ON LARGE SCALES

DECISION MAKING TOOL FOR

TEST TYPE, E.G. CONSTANT RATE DISCHARGE, PRESSURE PULSE,
OR INJECTION

TARGETED WATER LEVEL DRAWDOWN AND ASSOCIATED
DISCHARGE RATE

TEST DURATION
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CONCEPTUAL MODEL OF THE
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TRANSMISSIVITY DISTRIBUTION AND BOUNDARY
CONDITIONS FOR THE ROCKY COULEE FLOW TOP
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ASSUMED TRANSMISSIVITY DISTRIBUTION AND BOUNDARY

CONDITIONS FOR THE ROCKY COULEE FLOW TOP
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TRANSMISSIVITY ESTIMATED
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VALUES OF PARAMETERS USED IN PARAMETRIC ANALYSIS
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ANALYTIC SOLUTION OF SIMULATED DATA
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ANALYTIC SOLUTION OF SIMULATED DATA
FOR OBSERVATIONS NEAR RRL-2C
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DRAWDOWN VS TIME IN THE ROCKY COULEE FLOW TOP
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DRAWDOWN VS TIME IN THE COHASSETT FLOW TOP

(PUMPING FROM ROCKY COULEE FLOW TOP)
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TEST SEQUENCE

TEST SELECTED HYDROGEOLOGIC UNITS IN THE GRAND RONDE
IN THE FOLLOWING ORDER

ROCKY COULEE FLOW TOP

COHASSETT FLOWTOP

COHASSETT FLOW BOTTOM

UMTANUM FLOW TOP
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TEST ANALYSIS{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}


