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1+ Wit

feg§"ZL“ tesis of 2R
suouor+1nq the key elezments of Lhe “THS tﬂsts
"Generay Urdersianicing” agre2d on Cu:1ng tne DOE/IRC WO'KSth
Testing (July 1883) and Tormalized in the NRC Site Technical
!

{STP 1.1).
jrability to p"ov1d° cormplete review an formal cemment on the

,JEL,ulve

The BWTP presented an cverview and status of the hydro1og.c
zctivities anc piens as they relate to developments arrvived at,
Trom, the DROEL/NRC meeting con BWIP Hydreiogic Characterization
intent of the BWIP presentation {Attachment 3) was

&gﬂ Y nothe WRC pri ' icplgm@niatig" of the Large-Scal

characterizatio

and extendwng
(June 1984). The

1o ‘u]f“jmg_,ymmitmént_to

ie Hydraulic

C f cetailiing and
;h.c commitmeni was made in the

on Hydrclogic
Positicn Paper 1.1

The NRC, due to other progremmatic commitiments, stated their

information

provided at this time. The NRC ackpowledged the need for further consultation

and stated their desire to meet eariy in 1685.
AR SR ISR AL SRS
The EWIP presenteticons cutiined the current cWlIP Hydroliogy pr
LHS tes t'ng and focused on the following key etements:
1) The BWIF Hycrology program relative to STP 1.1
2) The implementation and interpretation of Sta
Grande Ronde Formation at RRL-2
3) The conceptual approach and criteria for the establ
groundwater level baseline for stage Il testing pur

reference repository location (PRL)
4) A review of existing water-level
5) The status ancd pians for the Regional {extanded Fas
Evdrology Investigatior being performed by the Inte
Working Group.
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ogram relative to
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The BWIP discussed the NRC comments on the following topics {final agenda item)

1) Applicebility of the Van der Kamp method in slug test analysis. (NRC
cornents dated 11/4/83)

2) fnalysis of two-well tracer tests with a pulse irput. {(HRC ce=-znts
datad 4/6/84)

3) Cumrnents on Hydrogeclogic Test Data. (NRC comments cated 5/25/84)

The NRC stated that it could not fully respond to the discussion of items 1,
2, and 3 at this time.

0OE Coriments cen pm’:e Attachmant 4.
hRC Comments coiprise Attachment 5.
Cther participants ccrments comprise Attachment 6.
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AGENDA

FOR NUCLEAR REGULATORY COMMISSION MEETING
TO DISCUSS STAGE 2 HYDROLOGIC TESTING
AT THE BASALT WASTE ISOLATION PROJECT

(;\NMDECEHBER 12-13, 1988 Y
OVERVIEW (1 HO0UR) S. M. BAKER/S. M. PRICS
- 2I0LIGIC SETTIN
- TLRRINT P204RAM
- RELATIONSHIP 7O STP 1.1
- HISTORY
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STAGE 2 TESTING STRATEGY AND PLAN {2 4GURS) P. M. R0GERS
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- TSV ANALGSIS

- 3C-I2ULT

RESICNAL  HYDROLOGY INVESTIGATION (1/2 HOUR) D. A, ZIMMERMAN

- ZATCHDED F2SCO 2ASIN MODEL
- STATUS 0F HORK

OISCUSSION OF SPECIAL TOPICS (OPEN)
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ATTACHMENT 2

CRGANIZATION

NRO-EMGT

NRC Corsultant

USDOE-BWIP *

Cansultant to DOE-RL

HRC

Rozkw2l1-BWIP

Texas AM

MNRC-wHRP

SDCE

DOE-RL

NRC-WMGT

NRC-MRP

ARC-EMGT

HWRC/WHMEH

Geotrans Inc./Yakima Indians
Pacific Northwest Labs (PNL)
Rockwell-BWIP

weston

lieston Consultant

Weston

ARC-WMRP-BWIP

NRC-WMGT

HRC-WHMGT

Geotrans Inc/Yakima Indians
USGS-WRD/DOE

NPC-Research

NRC-Resezarch

Un. of AZ/Rockwell Consultant
Un. of AZ/Rockwell Consultant

EWIP/RHO

BWIP/RHO

NRC/WMGT

williams & Assoc./NRC
BWIP/RHO

BWIP/RHO

BWIP,/RHO

USDOE-RL

BWIP/RHO

Sandia Labs/KRC
Golder/PHO

NRC/RES

MIT

BWIP/RHP

Yekima Indian MNztion
Yakiina Incian YNation

427-4438
£85-6259

376-3022

427-4681
427-4€84
427-4744
435-4400
376-8333
444-7716
963-6817
€€3-52198
963-5236
427-4685
427-4532
Ge7-4597
435-4400
252-1464
427-4210
427-4628
621-1661
621-1661
373-4226
376-0822
427-4131
£€83-0153
376-0822
37€-88C7
276-8807
£46-8421
373-4542
g4g-5421
g27-0777
427-4039
¢t3-7121
376-2421
804-9359
£3£-2400
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ATTACHNENT 4

DOE/BWIP COMMENTS
SPECIFIC COMMENT RELATIVE TG THE PRESENTATIONS

-H

The siratagy for Stage 2 (RRL-2B) hydrolegic testing was presented to the

NRC S=zaff. Details of the facilities and testing activities were

[g)]

describad to the extent possible at this time. Present hyvdrologic test
pians call for testing up to Tour horizons prior to construction of the
exploratory shaft drilling within the Grande FRonde Bzsalts. NRC's

comments noted at this time will be considered in the formuiation and

o

documentation of final plans. These plans will be provided to the NRC

when ccnplete.

Plans for the ccnstruction of new observation well {RRL-2C) as well as the
conficuration of the existing KRL-2A well zs a monitering fecility for LHS
testing at RRL-ZB vere presented. These facilities are intended to
provide multi-ievel monitoring capebilities within Grande Ronde fiow tops
and dznse interiors at different radii distant from the pumping well.

Provisions to ccnduct LHS monitoring at existing facilities (e.g. DC-186,

RRL-6, DC-19, -20, -22, etc.) were also described.

i
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Schedule for construction of wells DC-i8 and DC-23 were discussed in light
of their intended purpose of addressing boundary conditions in tests te oe

complated after Stace 2 tests are completed.

Pians to ccnvert borzhole RRL-14 into a multilevel monitoring Tacility by
means of a multiport piezcineter system were described. It is anticipated
that a competitive bid will be awarded in time to complete such a
conversion so that RRL-14 will provide an additional multilevel monitoring
facility during Stage 2 testing. If the contract award cannot be made in
sufficient time to ccmplete the RRL-14 facility with a muliti-level éystem,
then bridge plug(s) and a TAM packer will be utilized. P]éns for a
similar ccnversion at RRL-6 are dependent on the successful field
cperation of the RRL-14 prototype. The decisicn to utilize RRL-14 as the
prototype facility is based largely cn the apparent higher degree of
hvdraulic conductivity within key flowtops at that location, as well as

the proximity to the DC-22 cluster.

A thorough description of all facets of the EWIP groundwater monitoring
effort (RRL, Hanford Site, and Regional) was presented. In particular,
data gathered from the RRL and Hanford Site were described using specific
examples which also attempted to correlate observed water-level dynamics

with kncwn sources of stress. Additicnal imenticn was made of activities

i
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associated with PNL's Hanford Site Shallow Grcundwater System Assessment
activities in support of BWIP as well as regional grouncdwater date bering

gatherzd in thzs extendad Pasco Rasin area by USSGS,

In the ccourse of presenting Stage 2 testing plans, an appraisal of the
expectation for LHS tests te intarrogate suspected hydrologic boundaries
within the central Cold Creek Syncline was presented. The evaluation of
these boundaries is also expected to be emphasized throughout later
testing stages. However, the details of these irvestigations wzare not
available at this time. Some details, apart from separate of plans for

the geologic and hydrologic characterization of the Upper Cold Creek

Syncline Hydrolougic Barrier were given in the course of other discussions.

Plans for the evaluation of leakance and vertical hydraulic conductivity
in conjunction with Stage 2 testing were presented. PBcorehole RRL-2C will
be configured so as to allow the monitoring of pressures within the dense
interiors of selected basalt flows. This will allow the utilization of
ratio as well as Hantush methods for the evaluation of hydraulic
diffusivity across the confining units. The success of these metheds
during Stage 2 will provide the basis for vertical hydraulic conductivity

measurements during later stages. Inverse modeling technigues will also

i
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be used to estimate vertical conductivity of flow interiors using water

leve] data.

!

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 precvide such information at scales ranging from 250 ft to
several miles. Additionally, there is some confidence that boundaries
will be interrcgated. thereby providing more regional-scale information on
structural control of groundwater flow. This effort howsver, is expected

to continue throuchout hydrologic characterization.

A presentation on groundwater tracer zxperiments described plans to
attempt to "piacgytack” corvergent radial flow tracer tests onto
large-scale constant discharge tests to be conducted during State 2. It
is expected that these oprortunities, 1? successful, could provide
significant additional information on porosity, dispersivity, and possibly
retardation, all of which are important paremeters for groundwater

transport evaluation,

i
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ATTACHMENT 5

WRC Comments:

Due to short notice and prior programmatic commitments, the NRC is unable to
formally respond at this time to the information presented by the DOE. The NRC
recognizes the need for such consultation and™would like to work toward further
interaction in early 1585.

NRC has requasted and BWIP has agreed to provide to NRC by early 1985
the foliowing items:

1) Documentation of all integrity checks on packer and cement seals
that have been performed.

2)  Pre-May monitoring data.

3)  Documentation of methodelogy for pressure corractions and
conversion to hydrzulic head.

U
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ATTACHNMENT 6

Other Participant Ccormrmants

A request was made at the end of the mesting for commeznts by crganizaticns
other than BWIP or NRC, or by rembers of the public.

Representatives of the Yakima Indian Nation expressad gratitude for being
invited to the mzeting. Geoff Jones (YIN) indicated that they hepad to
provide commants at some later cate to DOZ/2WIP on the material presented at
this meeting.

The State of Washington was contacted by DOE prior to the meeting but was
unable to attend. They requestea that they receive a copy of the summary
meeting notes.

No other groups or members of the -public were present, or took this
opportunity to make comment,

i
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NRC — BWIP
MEETING TOPICS

BWIP' HYDROLOGY PROGRAM RELATIVE TO S.T.P.-1.1
WATER-LEVEL BASELINE

LARGE-SCALE HYDRAULIC STRESS (LHS) TESTING AT RHL-2
USGS INTERPRETIVE DATA --IHWG (USGS/DOE)

OTHERS



AGENDA

FOR NUCLEAR REGULATORY COMMISSION MEETING
TO DISCUSS STAGE 2 HYDROLOGIC TESTING
AT THE BASALT WASTE ISOLATION PROJECT

DECEMBER 12-13, 1984

OVERVIEW (1 HOUR)

GEOLOGIC SETTING
CURRENT PROGRAM
RELATIONSHIP TO STP 1.1
HLSTORY

[ J T B 4

WATER LEVEL BASELINE DATA (3 HOURS)

- RRL PIEZOMETERS

0o WATER LEVELS

0 PRESSURES

o ACCURACY .

o USE OF MULTI-LEVEL DEVICES
- HANFORD WATER LEVEL DATA

WATER LEVEL BASELINE CRITERIA (1/2 HOUR)

- WATER LEVEL TRENDS AND PREDICTIONS
- UNCERTAINTY IN HYDRAULIC PROPERTIES
DUE TO WATER LEVEL UNCERTAINTY

STAGE 2 TESTING STRATEGY AND PLAN (2 HOURS)

- TEST OBJECTIVES

- FACILITIES

- PRE TEST ANALYSES/DESIGN
- TEST EXECUTION

- TEST ANALYSIS

- SCHEDULE

REGIONAL HYDROLOGY INVESTIGATION (1/2 HOUR)

- EXTENDED PASCO BASIN MODEL
- STATUS OF WORK

DISCUSSION OF SPECIAL TOPICS (OPEN)

YAN DER KAMP

DATA REVIEW

RECIRCULATING TRACER TEST

UPPER COLD CREEK SYNCLINE
HYDROLOGIC BARRIER

S. R.
S. R.
L. S.

S. M.

BAKER/S. M. PRICE

. STRAIT

LEONHART

. ROGERS

. ZIMMERMAN

STRAIT
STRAIT
LEONHART

Price



GEOLOGIC SETTING

S. M. PRICE
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LOCATION OF GEOPHYSICAL SURVEYS
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LOGIC DIAGRAM FOR BWIP HYDROLOGIC TEST STRATEGY ©
(AFTER NUCLEAR REGULATORY COMMISSION, 1983)

STAGE 1 STAGE2 STAGE3 STAGE 4
CONTINUE SMALL-SCALE DESIGN AND

$EEHINAL DESIGN AND

CORRECTABLE?

4

" EVALUATE DESIGN
OF TEST aND
@ FACILINES

t

PILZOMETERDATA

NO

CONSENSUS
BASELINE
ESTABLISH D

L

HOIL THiS DIAGRAM IS CONCEPTUAL IN

NATURL AND Wit R{ QUIRE REVIEW, AND
POSSIBLL MODIFICATION OH [1E BASIS OF

NEW FESTRESULTS

MU COMPLETION 1H GRANDE NONGE

RRCCONSULTATION AND R{VIEW

RUNS 0 PARALLEL BHBOUGHOUT THE
FROGIRAA

EXPECTED FOBE A2 YEAN PROGRAM

TESTS 1O BE P REORMI D IN THE GRANDE
ROULIOE AND WANAPUM

ARE ADDITIONAL
TESTS NYEDED AT
THIS sCaLe?

ARE OTHER
HYD T45T8
REQUIRED?

1A TESHING AT DC-16A. 2A CONSTRUCT DC-23 4A PRE-ANAL Y 2E
PHE-ANAL YSIS RRL-28 3a
- AND TEST ADDITIONAL L OCAL-
@ DC 178, ket -2, @ TEST I8 GRARDE RONDE t @
RAL- 14 0C-4/5, MC GEE SCALE 1£$35
3 PERFORM ADDITIONAL
. A PRE-AHA
REDESIGN ' CIAHI SMALL-SCALE n CONSTRUCT RAL-20 AND OESIGN AND PRE 1AL YZE . LOCALSCALE TE518 1N
16 MEIOMETER ® C NESIING AL LGB CONTINUE TESTING @ ADDIHONAL LARGE-SCAIE 4 SOME OR ALL OF 1 HE
s
NETWORK AT DC-18 ® ] "8IS DCI6DC20.0002 EXISTING BOREHOLES
HSTALL MIEZ2OMAE TE IV
PULAR G Ll bWURE . " HOeA
. Camm s " DC198 € 0C.206. 8. < % PLIEGHM BRI 26 e ‘L':“‘:;:":é‘:"‘:'t‘:s:s‘ a ANAUYZE VESE AND
o C ) VALUATERESULTS
DEHCIENCIES G220, B, C. HHL2AG), 15T IN GRALIDE KOHDL ® W THE CLUSTERS EYALUATE RESUL
RAL 2B, RRL-2C, 14 (D
tQUIIBRA T L
w PLIZOML LERS, . ANALY2E TEST AND ™ ANALYZ( TLST AND
OEHQENQIES [0 COLLECT ANDEVALUATE EVALUATE RESULTS EVALUATE RESULTS

ARE ADDITIONAL
TESTS NEEDED AT
THIS SCALE?

fHOHYDRAWIC
TESHING FOR
SHE CHARACTERIZATION




BWIP PROGRAM FOR HYDROLOGIC
ISSUE RESOLUTION

® NRCAND U.S.G.S. CONCERNS WILL BE ADDRESSED BY SIGNIFICANT
ADDITIONAL DATA COLLECTION AND ANALYSES

® WATER LEVEL MONITORING FOLLOWED BY PUMPING TESTS

® FULL RANGE OF CONCEPTUAL MODELS WILL BE CONSIDERED




BASALT WASTE ISOLATION PROJECT
PIEZOMETER NETWORK
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SCHEMATIC OF PIEZOMETER CLUSTER DESIGN
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DEPTH BELOW GROUND SURFACE

100 -}
200

300 4

400 |
500
600 ]
700
800
900 |

1.000

1.100

1,200

1,300

1.400

1500

1,600 4

1,700

1.800

1.900 -

2,000 4

2,100

2,200

2,300

2,400

2,500

2,600 4

2,700

2,800

2,900

3,000

3,900

3,200

3,300

3,400

3,500 -

3,600

3,700

3.800

3.900

4,000

/ Hanford Formation
/” PLIO-PLEISTOCENE
UNIT

UPPER
™ RINGOLD UNIT

MIDODLE
RINGOLD UNIT

LOWER RINGOLD UNIT

BASAL RINGOLD UNIT

Ringoid
Formation

ELEPHANT MOUNTAIN MEMBER

RATTLESNAKE RIDGE INTERBED*

POMONA MEMBER

SELAH INTERBED®

ESQUATZEL MEMBER

COLD CREEK INTERBED®

Saddle Mountains Basalt

SILLUS! FLOW

e — —_ UMATILLA

UMATILLA FLOW MEMBER
MABTON INTERBED*

LOLO FLOW PRIEST

RAPIDS

MEMBER

ROSALIA FLOW

ROZA MEMBER

SENTINEL GAP FLOW

SAND HOLLOW FLOWS

SILVER FALLS FLOW

GINKGO FLOWS

FRENCHMAN SPRINGS
MEMBER

L/PALOUSE FALLS FLOW

< VANTAGE INTERBED*

Wanapum Basait

UNNAMED FLOWS

ROCKY COQULEE FLOW

COHASSETT FLOW

UNNAMED FLOWS

SENTINEL BLUFFS SEQUENCE

McCOY CANYON FLOW

UMTANUM FLOW

VERY HIGH Mg FLOW

AT LEAST 30 FLOWS TO BASE
OF GRANDE RONDE BASALT

SCHWANA SEQUENCE

|

*INTERBEDS ARE STRATIGRAPHICALLY CONTAINED IN THE ELLENSBURG FORMATION

Grande Ronde Basait

RCPB207-3K
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r PALOUSE FalLLS ALOW

Wanapum Basalt

(vunux ~TORRED

BENTINGL BLUFF B BRHUENCE

VIt A g FLOw

VERY ruOnt Mg ALOW

AY LEAST 20 M.OWS TO BASE
OF GRAMDE RONOE BASALT

4,000 ~

BCHWANA SEOUENCE.]

|

*WTEABEDS ARE STRATIGAAMOCALLY CONTANMED W THE ELLENSSUNG FORMA TION

Qrande Aonde Basall

ACPE207 4x




HYDROGRAPH FOR BOREHOLE DC-19 IN SADDLE MOUNTAINS,
WANAPUM, AND GRANDE RONDE BASALTS

480 {140}

TOP GF BASALT
480 Nanp— —

440 (13- AATTLESNAKE RIDGE INTERBED ]

430 (13N} -

MABTON INTERBED
420 {120~ |

410 (128} -

ELEVATION, MEAN SEA LEVEL. %t (mi
—d

PRIEST RAPIDS
" UPPER AND LOWER FRENCHMAN SPRINGS o
COHASSETT .
400 (123) — — o
UMTANUM
i L
200 (M- ROCKY COULEE -
1
380 (118)

APRIL 1884 MAY 1384 JUNE 1884




PLAN VIEW ILLL_TRATION THE
RELATIONSHIP OF BOREHOLES AT
THE RRL-2 SITE

.n‘o SCHARGE WELL: MULTIPLE-LEVEL OBSERVATION WELL:
NITOR TRACERS, DISCHARGE RATE, MONITOR HYDRAULIC PRSSSUAE 4 PLOW
HYDRAULICPNESSURE, o TOPS (3) ANO FLOW INTERIORS (3;
INJECY TRAC
! (LTRTY an 280 ARL2c
860 f

ULTIPLE-LEVEL OBBERVATION

.ORENOIJ MONIYMVPHAUL iC
'IIEIOU“R.( IN FLOW 2-3); INECT

@ e 300 18 ::l
[ 1] RRL3IA

GENERALIZED KAL—3 CONFIGURATION
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GENERALIZED
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HANFORD 20 (6 1) J]
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6J0 (1920 11
SADODLE : ]
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H
L]
:
WANAPUM 1Y
BASALT E
2.820 (850.0) °
AOCKY COULEE FLOW TOP
RQCKY COULEE INTEMOR )
GRANDE COMASSETT FLOW 10P
AONDE
BASALY

COHASSETT FLOW INTEIMOR

COHASSETI FLOW OOTIOM

{_GR 1% interior

11an(1n30.2)}-; K

DESIGN DEPTH

; [L«——-— 3001n. 0 0. (76.2 cm) CASING

~+————20.0in. 0 O {50 8 cm] CASING
IN 26 in |68 0 cav) 1IOLE

T NEAT-CEMENT

/ CENTRALIZER

cssesWM Loonveevoees WU

pemmsmeeen 15,378 in. 0.0. (34.0 em} CASING
1IN 17.8 In. 144.8 cm) HOLE

e~
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POSITION PAPER 1.1 FEATURES

DEFENSIBLE CONCEPTUAL MODELS BOUNDARY CONDITIONS, AND
HYDRAULIC PARAMETERS

REGULATORY GUIDANCE SHOULD PROVIDE AN “"ENVELOPE"” OF
APPROACHES AND SHOULD NOT BE PRESCRIPTIVE

RELY TO THE MAXIMUM EXTENT POSSIBLE ON “DIRECT TESTING”
(SCALE AND COMPLETENESS)

START WITH GRANDE RONDE: ADJUST SUBSEQUENT PROGRAM TO
ACCOMMODATE EARLY RESULTS

CONTINUING CONSULTATION




SIMILARITIES BETWEEN NRC
AND BWIP PERSPECTIVES

BOTH AGREE THAT MORE INTENSIVE DATA ANALYSES ARE
NECESSARY

BOTH AGREE THAT MONITORING FLOW INTERIORS SHOULD
FACILITATE VERTICAL CONDUCTIVITY DETERMINATION

BOTH AGREE THAT RRL-2A DEFICIENCIES MUST BE COMPENSATED ,
FOR

BOTH AGREE THAT EARLY RRL TESTING (RRL-2BAND RRL-2C) IS
NECESSARY PRIOR TO DRILLING AT THE EXPLORATORY SHAFT

PAB. 0514




GENERAL DIFFERENCES
BETWEEN NRCPOSITION PAPER 1.1

AND BWIP PROGRAM
POSITION PAPER BWIP PROGRAM
PIEZOMETER STRINGS NESTED PIEZOMETERS INSTEAD OF PIEZOMETER

CONTINUOUS WATER LEVEL RECORDERS

NEW WELL DC-X

STRINGS
CONVENTIONAL PACKERS AT EXISTING WELLS

MEASUREMENT FREQUENCY DEPENDS ON WELL

WATER LEVEL, PRESSURE AND TEMPERATURE AT
SOME WELLS

4

DC-23 DELAYED
NEW WELL RRL-2C

EXISTING HANFORD AND REGIONAL WELLS
AVAILABLE FOR WATER LEVEL DATA

STAGE 2 COMPLETED BEFORE START OF
EXPLORATORY SHAFT; STAGE 3 STARTED AFTER
GROUTING OF BOTH EXPLORATORY SHAFTS




- RECENT BWIP HYDROLOGIC
CHARACTERIZATION HISTORY

INITIATED INTERAGENCY HYDROLOGY WORKING GROUP
SITE CHARACTERIZATION REPORT

AGREEMENT ON NEW “APPROACH" WITH NRC STAFF
START ADDITIONAL DRILLING

FINAL DESIGN OF FACILITIES

LAST PIEZOMETER INSTALLED

INITIAL REVIEW OF GROUNDWATER LEVEL BASELINE DATA

FEBRUARY 1982
NOVEMBER 1982
JULY 1983
SEPTEMBER 1983
NOVEMBER 1983
FEBRUARY 1984

DECEMBER 1984



BASELINE MONITORING DATA

S.R.STRAIT

DECEMBER 12, 1984



AGENDA

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

—TECHNIQUES
-RESULTS

BASELINE MONITORING DATA (HANFORD SITE)



TECHNICAL SUPPORT

BOB BRYCE

BOB YEATMAN
PAUL THORNE

BiLL PIDCOE
SCOTT WLCOX
CRAIG SWANSON
RUSS BROWN
RICH MERCER

LES WALKER
GARY SETBACKEN

MATT McELROY

TECHNICAL DIRECTOR
COMPUTER COORDINATOR
SPECIAL PROBLEMS

CLARK'S METHOD
COMPUTER GRAPHICS
HANFORD SITE MONITORING

INTEGRITY TESTING
FIELD COMPUTERS

FIELD SUPPORT



BOREHOLE CLUSTER SITES
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SCHEMATIC OF PIEZOMETER CLUSTER DESIGN

SURFICIAL
SEDIMENT

SADDLE

MOUNTAINS < i L)
\RATTLESNAKE

BASALT
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s

5 QEa SRS SR N o
L
| S
| 99777
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I
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v
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. 2,700 FT
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STEEL TAPE MEASUREMENTS

-DAILY (7 DAYS PER WEEK)
-TWO MEASUREMENTS PER PIEZOMETER

-RESOLUTION OF+0.02 FEET

-ALL DEPTH TO WATER LEVEL MEASUREMENTS ARE REFERENCED TO A DATUM (BRASS PLATE)
WHICH IS REFERENCED TO MEAN SEA LEVEL
-DATUMS SURVEYED AGAINST USGS/NGS GEODETIC BENCIH MARKS

-RELATIVE ACCURACY OF SURVEYED ELEVATION IS*0.01 FEET



PRESSURE INSTRUMENTATION

-DOWNHOLE DIGI-QUARTZ PRESSURE TRANSDUCER COUPLED WITH A TEMPERATURE TRANSDUCER

-RANGE 0-3000 PSIA
-ACCURACY *+ 1.5 PSI

-RESOLUTION0.15 PSI

-TEMPERATURE RANGE 0-82 C
-TEMPERATURE ACCURACY 1.0 C

-OUTSIDE PROBE DIAMETER 1.44-in and 1.00-in

_ATMOSPHERIC DIGI-QUARTZ PRESSURE TRANSDUCER
-RANGE 0-15 psi
"ACCURACY * 0.08 psi

-RESOLUTION 2 0.008 psi



DOWNHOLE PROBE CONFIGURATION

PIEZOMETER
FUBe

.

DATA RECORDING

|_— EQUIPMENT

WATER LEVEL

CABLE
NI
NEAT CEMENT—f\ \
MR
N | N
I
VN
B
\ \\ PROBE
N N
y v SEATING—AA) , ~ 7~ ¢~
" cLow Fop* © NIPPLE ' [TESELscreeN © . S o -
/ \\.'\ ‘\\ E.'-F\|/\ > ! -\’( N
X Xwoxy v oo # —-t:ﬁ/SANIZPACK . //
< ™= /s N/ / -~ ~
’T ‘ l _ g \ h o o ! ~ !

NEAT CEMENT —

NOT TO SCALE

\




DOWNHOLE
SIGNAL

DATA

RECORDING EQUIPMENT

SIGNAL CONDITIONER
MULTIPLEXER

FREQUENCY
COUNTER

V

MAG.
TAPE

{

HP9825
COMPUTER

HP9876A
PRINTER




DATA HANDLING AND REPORTING

S

~-PRESSURE, TEMPERATURE, AND DEPTH-TO~WATER LEVEL DATA SENT TO BASALT

RECORDS MANAGEMENT CENTER AND DATA BASE MANAGEMENT (IBM) ON WEEKLY BASIS

~MONTHLY DATA PACKAGES FOR DC-19, =20, AND -22

-ISSUED

APRII; (SD-BWI-DP-045)

MAY (SD~BWI-DP-046)

JUNE (SD~-BWI-DP-048)

JULY (SD-BWI-DP~-050)
AUGUST (‘.SD-BWI-DP-052)
SEPTEMBER (SD-BW1-DP-054)

OCTOBER (SD-BWI-DP-056)

~-DRAFT

PRE-APRIL (SD-BWI-DP-055)
-DRILLING AND TESTING QUARTERLY REPORTS

-ALL DATA IS REPORTED AND APPROPRIATELY FLAGGED
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BOREHOLE NUMBER: DC-19

HYDROGEOLOGIC UNIT:

SADDLE MTN/WANAPUM-/GRANDE

LOCATION: HANFORD SITE DATUM ELEVATION: MERAN SER LEVEL
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Program WHYDAT Rev 4,4 FILE: 19ASBR

RONDE

460

450

440

430

420

410

400

380

(FEET)

MSL

ELEVATION,



(FEET)

MSL

ELEVARTION,

468

450

440

4309

420

410

400

3se

BOREHOLE NUMBER: DC-20
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BOREHOLE NUMBER: DC-13,28,22 HYDROGEOLOGIC UNIT: ROCKY COULEE FLOW TOP
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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 4

Summation of Corresponding Incremental Changes in Atmospheric Pressure, B.

~Compensates for Effects of Water- Level Trends
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BAROMETRIC EFFICIENCIES

(PERCENTAGE)

MONITORED INTERVAL DC-19 DC-20 DC-22
BASAL RINGOLD 58.7 54.4 15.5
RATTLESNAKE 38.6 34.2 44.8
MABTON 48.5 33.3 40.2
PRIEST RAPIDS | 69.5 71.7 70.9
SENTINEL GAP 71.9 '79.7 74.3
GINKGO 76.1 79.3 74.5
ROCKY COULEE 81.6 81.1 84.2
COHASSETT 79.3 78.6 78.2

UMTANUM 80.8 1 86.8 81.3
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EARTH TIDE EFFECTS

—REGULAR SEMIDIURNAL FLUCTUATIONS OF SMALL MAGNITUDE(*0.05 ft)
-semidiurnal component

-diurnal component

~twice monthly component

—attraction exerted on the earth’s crust by the moon and sun
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PRESSURE PROBE CONCERNS

. .DRIFT IN PRESSURE READINGS WHICH DOES NOT CORRESPOND

TO WATER LEVEL READINGS

- NOISE IN PRESSURE MEASUREMENTS FROM DEEPEST PIEZOMETERS,

ESPECIALLY WHEN USING MULTIPLEXER ’
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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 QUT-GASSING OF EPOXY

PAROSCIENTIFIC DIGI-QUARTZ TRANSDUCER
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DRIFT IS NOT LINEAR THROUGHQUT 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

N

-RE-CALIBRATE EXISTING PROBES IN LAB BETWEEN 100

AND 1500 PSI
~PLACE CALIBRATED PROBE IN FIELD CHECK FACILITY (DC-8)

-PLACE PROBE IN PIEZOMETER WHERE PRESSURE READINGS

ARE TAKEN AT 4 INTERMEDIATE DEPTHS AND SEATING NIPPLE

-DEEPEST PIEZOMETER IN EACH FACILITY WILL BE

TEMPERATURE LOGGED

-FIELD CHECK FACILITY WILL BE TEMPERATURE LOGGED

AT LEAST WEEKLY WHILE IN USE



HANFORD SITE BASELINE MONITORING
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FIGURE 1. Location Map of the Hanford Site Monitoring
Network Boreholes and the DC-19, DC-20 and DC-22
Piezometer Facilities.



MONITORING HORIZONS

PRIEST RAPIDS

UNCONFINED MABTON INTERBED INTERFLOW
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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-BWI-DP-042

INCLUDES:

—DATA SOURCES
~WELL CONSTRUCTION DETAILS

-~WELL AS-BUILTS
~MONITORING PERIOD, FREQUENCY,DEPTH INTERVAL,AND STRATIGRAPHIC HORIZON
~HYDROGRAPHS

~DATA TABLES

. BROWN,W.R., DRAFT, INTEGRITY TESTING PLANS FOR BOREHOLES IN THE HANFORD SITE
MONITORING NETWORK, SD~BWI-TP-039. |
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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 DOWNHOLE
PRESSURE DATA

DEVELOP UNDERSTANDING OF TOTAL DATA COLLECTION ’
SYSTEM

VERY LITTLE SEASONAL WATER-LEVEL FLUCTUATIONS IN
THE RRL



Figure 2.

LOGIC DIAGRAM FOR BWIPFP BOREHOLE: HYDROLOGIC TEST STRATEQY v

STAGE Y

TVYALUATYE DRpraN

NOTE: TN DIAQRAM 1§ CONCEPTUAL 1N NATURE AND

WILL REQLARE AR VITW, AND POBE 0L & MODIFICATION

¥TAQK 2 STAQE 3 STAGE 4
LHB

CALE TRITING y BT AL DSOS :::",,":‘. ! "'.‘..' SALYE n‘nn?m;?.‘iau s
1a] AV oc 1A, OC-tec. BC2A, ASD PRE-ARAL Vers ey L8 YegTY
- ARLT ARL 1, DE A, Ll ARL-20 THET IN m SCALE TUSTS: DC 18,
L #> : W anamot nossoe oo, be.12 ¢

| we0es : 'y
-
PAFONS ADDITIONAL
A soaman START sMaLlL NP OB RAL- 29 PERPOAM ADCITIINAL LOCAL SCALE YO8TS
o HEZOMETER . SCALE TEISTING AT n TEET §8 BN ANOL pe LARGE.SCALE TEITS 48] tw sOMaE OR ALL OF
wETYWORK oC 18 3| M THE CLsTERS Vi EXIETING SON (.

' homot L “OLES
b 4

STALL PIEZOME TER/

FLAIN G NE TWORE ANALYTE TUET AND ANALYZS TEOTS AND

CORMCT DC- 134, €, DC 20A.0.C. ANALYZE TESTS AND
" oiipet NN VS| RAL-IS Forad NRL.Jal’, 3 AVALUATE REMATY t 4 EVALUATE RESULTS O | gvaLUATE RESULTS
OC22ARC, ARL- 1413
¥
L .

S0LRLIBRATYY v

P ZOME TERY, TESTS NLLDED
Q] COLLICT AND IvALUATE AT Thag ARE
4] METOMYTER DATA SCALE? ADOITIONAL

TESTS NEROED
AV Vg
SCALE?

OF TR6Y AND
raciLing

ON TWE BABIS OF NEW TEOT ATSULTS
) ~piawr HOLES ARE STARTER HOLES
(D MULTIFOR T COMPLE TION 18 QRANGE RONOS
() MRC CONBULTATION AND AEWVEW
§) RUME 1K PARALLEL THRAOUGHOUT THE PROGRAM
@ EXPECTRD 10 8€ A 1 YEAR PROGAAM

1) THSTI TO BE PERFORMED 1N THE GRANDE RONOE
AND FOSSIBLY ALSO IN WANAPUM

-~ &

l »o SN0 KYDRAULIC
Lo TESTING FOR

TR CHARACTERIZATION

SARDSIID Y
(L] 1)




PURPOSES OF
PBM VS. SPHERLS OF ASSESSMENIT

PURPOSE SPHERE
PRE-TEST/PRE-ES TEST BASELINING o RRL AND ADJACENT AREA
GENERAL SITE CHARACTERIZATION o HANFORD SITE
REGIONAL GROUNDWATER FLO o REGIONAL (EXTENDED PASCO

MODEL CALIBRATIONS BASIN AND BEYOND)




BASELINE EVALUATION TOOLS

PARAMETRIC SENSITIVITY
CHARACTERIZATION OF ERROR
APPLIED STATISTICS
INDEPENDENT DATA SOURCES
STRESS DATA

RATES OF CHANGE




ELEMENTS OF SUBJECTIVE EVALUATION

® INTERPRETATION

e CONCEPTUALIZATION
® PREDICTABILITY

® CONSEQUENCE

¢ CONFIDENCE




INTERPRETATION

e CORRELATIONS WITH STRESS
® CASCADE OF FILTERS

® CONSISTENCY




Z (bB7)

Z (DB-128)

CORRELATIONS WITH RIVER STAGE

344.39 - 0.00176 t + 0.14232Z (YAKIMA)

383.73 + 0.00408 t + 0.74605 Z (COLUMBIA)
- 0.65707 (YAKIMA)



PSI

SUM OF DELTA W

ROCKY COULEE DC-19 JUNE-OCT,

BAROMETRIC EFFICIENCY = 81.6%X
CC = ,3998

CLARK’S METHOD

vy
w
. 1 : 1 . 1 )
2 4 8

SUM OF DELTR B PSI

Program: PLOT Rev 2.01
Filea: APS-10

te



(FEET)

ELEVATION,MSL

481.5

401

4002.5

400

398.5

398

BOREHOLE NUMBER: DC-18C HYDROGEOLOGIC UNIT: ROCKY COULEE FLOW TOP

LOCATION: N286@8.11 W’8243.38 CONTROL DATUM: BRASS CAP

CONTROL. DATUM ELEVRTION (ft): 628.10 BOREHOLE DEPTH (ft)s 3983

LB AL ] L§ T

™

T

lfl1

227.3%

226

2268.5

229

229.3

230

Jun Jul Aug

1964
MONTHS

Sep Oct

HYDROGRAPH FOR BOREHOLE NUMBER DC-19C
Program HHYUAT Rev 4.4 FILE; 18CGRC

230.5

DEPTH BELOW CONTROL DARTUM (FEET)




ORIGINAL SERIES, Z(t)

™

Deterministic Component

r-—-— - - -7 - T T T T T T T
(a) Detrending
| Filter 1: and/or, Z,(t)
[ (b) Destressing
l Z,(t) = 2(t) - Zy(t)
[ Filter 2: Deseasonalizing, Zp(t)
f Zp(t) = Za(t) - Zp(t)
{—-———-——_J— ettt e Gy e e Sevveen—n Gt omveew  osttvmee  w—
Stochastic Component
(ARMA) Model
r__ Y
Filter 3: Stationary
Autoregressive (AR)

Process, Z.(t)

l

Filter 4: Moving Average (MA)
— Process, Z;(t)
Y
WHITE NOISE

Figure 2.3: A Typical Ca

scade of Filters

———— —— v—— o ——



CONCEPTUALIZATION

CONSISTENCY WITH CONCEPTUAL MODELS
CAUSE / EFFECT RELATIONSHIPS
HYDRAULIC ISOLATION IMPLICATIONS

PHYSICAL MEANINGFULNESS 7

DAOCAADYCE S



(FEET)

ELEVRTION, MSL

BOREHOLE NUMBER:; DC-22C HYDROGEOLOGIC UNITs ROCKY COULEE FLOW TOP

LOCATION: N 448,600 E 2,204,188 CONTROL DATUM:

CONTROL DATUM ELEVATION (ft): 678.28 BOREHOLE DEPTH (ft):

BRASS CAP

3968

404 |-

1@2

400

398

3396

394

392 |-

Rpr

Hay Jun Jut Rug Sep
1964
HONTHS

HYDROGRKPH FOR BOREHOLE NUMBER DC-22C
Progrem H{YDAT Rev 4.4 FILE: 22CGRC

- Oct

263

270

273

289

DEPTH BELOW CONTROL DATUM (FEET)




PROBABILITY
oF

INCREASED

ISOLATION

POTENTIAL

Table S.

POSSIBLE BASES FOR HYDRAULIC ISCLATION POTENTIAL

INFERRED FROM WATER-LEVEL DYNAMICS

DYNAMIC CHARACTERISTICS

Stable (no trends)

Trending, no other var-
iations

Seasonal variations.

Responsive to precipi-
tation and/qr avagora-
tion patterns,

INFERENCE

Steady state.
Isclatad.

Dyhamic equi -
librium.

Interaction
with active,
near-surfacsas
groundwatar
flow regime.

Part of active,
near-surfacsa
groundwateaer
flow ragime.

Note: The above relationships apply gemerally to natural dynamic

systems.

anthr
horiz

opogenic effects,
ons.

must be avaluated subjectively.

Qther dyramic patterns may be applicable to
such asgs groundwater withdrawals from select
The isolation potential impliczt from such r=gimes



PREDICTABILITY

® DATA PARTIONING
& APPLICATION

® REPRESENTATIVENESS AND
REASONABLENESS

® SIMPLICITY



g o .

WET RN

s rrodeer

INPUT

A PRIOR] jp———E—>

KNOWLEDGE

QUTPUT

UNKNOWN SYSTEM I=

DESIGN OF EXPERIMENTS.

—

4

T

A PRIORI

MODEL STRUCTURE

DETERMINATION

-

PARAMETER
ESTIMATES

DIFFERENT SETS

PARAMETER
ESTIMATION

y

OF DATA

MODEL EVALUATION,
VERIFICATION AND

NO

COMPARISON

MODEL SELECTION
(FINAL MODEL)

Steps in System Modeling and Identification

INPUT-OUTPUT DATA !




by
8
b
13

OBSERVED 27-DAY  2-WEEK 1-WEEX
DATE DAYS DEPTH TD WATER PRED. PRED. PRED.
(FD {FM {F7} {FM

§-04-84 0 275.99 278,91 7.3 712
§-03-24 { 8,77 276.3¢ 276,92 275,97
4-06-84 2 276,89 - 276,72 275,80 276.82
§-07-84 3 276,54 276,62 ITbe89 275,468
4-08-84 4 276.40 276,32 275,38 .33
4-09-84 3 376.24 276,43 276,47 276.78
§-10-84 A 276.06 276,33 278,35 2’ W23
§-11-84 7 276,37 276,23 278,24 276,08
§-12-34 3 276,01 7h. 14 276.13 :75.94
$-13-64 b 275,28 276,04 276,02 278.7
4-14-84 0 75.83 275.9¢ 375.?1 ..u.ﬁ4
4-13-34 ! 278,53 27%.8¢ I7i.ne 7.4
i-14-34 12 273.44 7578 :75.&5 27534
$-17-24 13 7.4 275,43 ;75.4 275.20
3-18-84 4 7%.47 7558 784 275,035
$-19-24 1S 37,09 75,46 :75.,4 374,90
3-70-34 Y 27534 279,36 73,2 274,78
§-21-24 7 8.7 782 ez 7Ll
1-22-24 18 275,00 RSP ¥ ALY b F 31 274,48
$-23-34 19 75,07 75007 M489 7401
i-24-24 R 2743 EE . 2747 274,18
$-25-3¢ 21 74,7 274,38 T 2780t
i-15-34 2z 747E 27478 2742 273,97
2 7478 27489 Z7L.4E LT
24 7440 RPE T S TR 7T.ET
a2 780 L L L Jncs 77,32
25 e N 7440 ML DS T
T-iI-2 st 4 2k8,5t TP R IRY
T-14-% 2 18 283,38 392 BEY O
T-i2-34 3T 258,71 285,21 81,22
T-16-24 uL.} - PR Y 281,37
17-34 270,38 Ib6.32 Z8E.I% 281,82
3-24 70,87 288,42 152,48 241,77
T-15-34 704 k6,77 TELLTT 2R 22

MOEEL  ALPE  INTRACRMY L APRIL 19 R I

oT-D4Y =3k 755 135 34,3031 U
14-28Y -hil PrE I .51 10037 .75
7-34Y =315 712 4,99 2.4
= Tuampls

TEEting




CONSEQUENCE

® SENSITIVITY

® LIMITS OF ACCURACY



WATER LEVEL

IMPACT OF BASELINE UNCERTAINTY

h = HEAD
s = DRAWDOWN
. =BASELINING ERROR

s = MAX



Figure 15.

SCENARIOS FOR TIME-SERIES HEAD OBSERVATIONS

RANOOM FLUCTUATIONS ON
NO TAENOS OR CYCLES, LINEAR TREND

RANDOM FLUCTUATIONS

HEAD cog
HE AL =i

CYCLICAL, TRENOING

CYCLICAL, NO TREND
\~\\ .

I I A A o St
Q <
< -
E -

g | 1 ] 5l 1 )]

H 1
veans ° 3 0 vears ? 3

INTERVENTION EVENT
(BOUNDARY CONOITION?)

»

HEADL

YEARS



accuracy
voltage
repeatability
reolution
bias

response

accuracy .
repeatabiiity
resolution
raspoense time

g1 = lbiin?

5. = aanuracturers clsia
TZh = iz be deteragined
sil = negligicle
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n
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0005 a%
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EXAMPLE OF SENSITIVITY FUNCTION

THEIS EQUATION

T-= Q W (u)
—Xws
WHERE u = r2 S
0
AND W (u) = e X dx

THE SENSITIVITY FUNCTION IS:
dT = 4=T [e'“- W (uﬂ']
“ds 4]

AND IN DIMENSIONLESS TERMS:

T Q = [e'" - w(u)] -1
ds T 712

THUS Tg = /dT\ se
“ds



CONFIDENCE

® REASONABLE ASSURANCE

PAStA1INAS. DT ‘



OATA

ARE TRENDS
OR CYCLES
EVIDENT?

TRADEOFF
OF ADDITIONAL
SASE LINING
VS.TESTING
APPROPRIATE?

PREDICTIVE

MODELS
ADEQUATELY

ACCOUNT
OR TRENOS?

DETERMINE
. UNCERTAINTY BAND-

NIDTH ASSOCIATED

WITH DATA REFORMULATE
CAN BASELINE HYOROLOGIC
] UNCERTAINTY CHARACTERIZATION PLAN
BE MITIGATED

WITH EMPHASIS ON
SMALL-SCALE
' TESTING

OR COMPENSATED

IS UNCERTAINTY
LEVEL ACCEPTABLE?

AEDESIGN AND
INITIATE LHS TESTS

LOGIC SEQUENCE FOR PIEZOMETRIC BASELINE
EVALUATION AND LHS START-UP



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

< .
LRV V)




STRATEGY FOR LHS TESTING

® FOUR STAGES IN THE SITE SPECIFIC
INVESTIGATION

® STAGE TWO TESTING AT RRL-2

PARAYIAC Y




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)

D

REEEY: 1K1




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

PABA1205.1?




LOGIC DIAGRAM FOR BWIP HYDROLOGIC TEST STRATEGY ©

HEDESQIGN
PIEZOMETER
NETWORK

CORRECT
LERICENCIES

OLHICIENCIES
CORRECTABLE?

A

(AFTER NUCLEAR REGULATORY COMMISSION, 1983)

STAGE 1

STAGE2

CONTINUE SMALL-SCALE

v

SET FINAL DESIGN AND

~

©

EVALUATE DESIGN
OF TEST AND
FACILITIES

t

. 2A ¢
1 “”'Nf‘l ‘"agf 2'5“' PRE-ANALYSIS RRL-20
® DC-7/8, RRL-2, @ | 1£s11n GRANDE RONDE
RRL-14, DC-4/5, MC GEE
CONSIRUCT RHL-20 AND
. 0 -
o START SMALL-SCALE CONTINUE TESTING
® YESTING ATDC-18 A1 DC1B
INSTALL PIEZOMETER/
PUMPING NETWORK
i LC19A. €. 06-204, B, C, 2 us::r«';::\h:qu;zaos
DC22A,8,C. RuL-2A D),
ARL-28, ARL-2C, ARL-14 D
EQUILIBRATE :
0 PEIZOMETERS, 20 ANALYZE TESTAND

[©) COLLECT ANDEVALUATE
MEZOMETER DATA

(ONSENS(JS

sasetine
ESTABLISINRED

EVALUATE RESULTS

©

@ @6

HNOTE: 1115 DIAGRAM IS CONCEPTUAL IN
NATURE AND WitL REQUIRE REVIEW, AND
POSSIBLE MODIFICATION ON THE BASIS OF

STAGE3 STAGE 4
DESIGN AND
3 CONSTAUCT DC-23 4A PRE-ANALYZE
AND TE$T ) ADDITIONAL LOCAL-
SCALE TESTS
113 A 1HIONA
3| pesiGn AnD PRE-ALALYZE '.1[0(21‘-":(:«(:?1 cors ":
Q@ ADOITIONAL LARGE-SCALE au SOME OR ALL OF It
® TESTS; DC-16, 0C-20,0¢-22 EXISTING BORENOLES
3 PERFORM ADDITIONAL ANALYZE TEST ABO
LARGE-SCALE TESTS « EVALUATE RESULTS
® I8 THE CLUSTERS
A
0 ANALYZE 1£$7 AND

EVALUATE HESULTS

SN

NEW TESTRESULTS

MULTIPOHI COMPLETION IN GRANGE RONDE

HRC CONSULTATION AND HEVIEW

HUMS 1M PARALLEL THROUGHOUT THE
PROGRAM

tXPECTED TO BE A 2 YEAR PROGRAM

TESTS TO BE PERFORMED IN THE GRANDE

ROMNDE AND WANAPUM

ARE ADDITIONAL
TESTS NEEDED AT
THIS SCALE?

ARE OTHER
HYD TESTS
REQUIRED?

ARE ADDITIONAL
TESTS NEEDED AT
THISSCALE?

END nYDRAULIC
TESVING FOR
SITE CHARACTERIZATION




TEST OBJECTIVES

MAXIMIZE THE AREAL EXTENT OF TEST INFLUENCE IN SELECTED
HYDROGEOLOGIC UNITS OF THE GRANDE RONDE BASALT

QUANTIFY FLOW TOP HYDRAULIC PARAMETERS (CONDUCTIVITY,
STORATIVITY, EFFECTIVE POROSITY, AND DISPERSIVITY)

QUANTIFY LEAKANCE (ANALYTICALLY)

QUANTIFY POINT VALUES OF Kv ANALYTICALLY USING

OBSERVATIONS OF PRESSURE CHANGE IN FLOW INTERIORS AND
FLOW TOPS (RRL-2C)

QUANTIFY VERTICAL HYDRAULIC CONDUCTIVITY (Kv) OF FLOW
INTERIORS (USING NUMERICAL MODEL INVERSE TECHNIQUE‘S)

OBTAIN REPRESENTATIVE HYDROCHEMICAL SAMPLES

FACILITATE DESIGN OF SUBSEQUENT LHS TESTS

PARA10K.3




BOREHOLES, WELLS,
AND PIEZOMETERS USED FOR WATERLEVEL OBSERVATION

PRINCIPLE OBSERVATION

POINTE FORL HTESTS
AT RAL-2

OBSERVATION POINTS TO BE MONITROED AS PART OF THE

GROUND WATER MONITORING PROGRAM

« - el [z
RS R EHREHAE ;?'?=£1?§7 qidE
£1218)4]4)418]8)4]8 8
© [- 4
HHHHEHHNENEH AR HBEEDLI BB
Elfl<]|xlalala{al<]|<lala]a]x nlalalalal=]l=]|=]lal= wnlalq
e B PP FEREEREEERFRREEEREE PR
UNCONFINED
SADDLE
MOUNTAINS BASALT Xix ixp x xix xp ix X
WANAPUM BASALT x|xix x X X[{x{x]x X x X x
ROCKY COULEE
ROCKY CC xix| Ixl Ix]xtx]x]x X
COHASSETT
COHASSES x I oo o) x x| x x
GRANDE RONDE
No. 5 FLOW TOP XXX |xx xp X x| x
UMTANUM
UMTARUS )xpx]xbxf ) xfx]x|x x x| x X
GRANDE MONDE X

COMPORITE

-



LOCATION OF BOREHOLES, WELLS, AND
PIEZOMETERS ON THE HANFORD SITE WHERE
WATER LEVEL DATA FROM SELECTED

HYDROGEOLOGIC UNITS CAN BE OBTAINED

MANFORDSITE "~ .. A
SOUNDARY ~\r" L
-

~ DC14 o i

»Icc6 u—.'lz GABLE .
T_om\;. McGEE  DCAS

‘"““*" RRL14 [ oc2? e "
SO T , *RAL-2 it il !
R R TORY -
R Dt ML I LOCATION  *DB4 3
L™y oo ¥ocs ‘

0B-14
«DB-13 e pc78 0B2
o
® pC-12

GENERALIZED ~ _
BASALT OUTCROP

0 2 MILES

L
-

—r
0 2 4 XILOMETERS




POTENTIAL QBSERVATION POINTS IN
ROCKY COULEE FLOW TOP

" SADDLE MTS.

HANFORD SITE
BOUNDARY ~\r
by

-4
- ]
._| 1
! j
] o I
. GABLE !
EEE e BUTTE [
T,iqnn McGEE  DC4-5 ‘ |
o’BIAN——=° B pB-11 y Dy '
R - DC-32 ppas ——
ENYEART RRL-1 & "
REFERENCE 1
REPOSITORY N

LOCATION *DB-4

DC-19
«DB-13 moc7s8 Da-2
A\
D81
[ ]
087 DCas
L 2 »,
/ .
POTENTIAL OBSEVATION POINTS IN ~
8B noCKY COULEE FLOW TOP / ~ . oon3

e OBSERVATION POINTS IN OTHER NG T \
HYDROGEOLOGIC-UNITS s

7] GENERALIZED ~ _
BASALT OUTCROR,___

0 2 MILES

[S——

T
0 2 4 KILOMETERS




POTENTIAL OBSERVATION POINTS IN
COHASSETT FLOW TOP

HANFORD SITE
BOUNDARY ¢
o

5 GABLE
DB.12 BUTTE

FORD mcGEE  pg4s
osian-—7 B D811 | pcazo

pc-1-2 \
o“ pBIs

AEFERENCE
REPOSITORY
LOCATION

2 POTENTIAL OBSERVATION POINTS
1M COHASSETT FLOW TOP

o OBSERVATION POINTS IN OTHER
HYDROGEOLOGIC UNITS

a GENERALIZED
BASALT OUTCROP

0 2 MILES

S

—
0 2 4 KILOMETERS




POTENTIAL OBSERVATION POINTS IN
COHASSETT FLOW BOTTOM

" SADOLE MTS.

-
HANFORO SITE ’_"

“FORD ccee 0C4S

BOUNDARY ! L
- i
- N\ 3
ag DC-14 1
-~ | }
‘U S . o !
LJ’{ ;Q'“ ; 0 !
A, —_—— X GABLE \ !
g e o812 BUTTE o |
s, I
|

O'BIAN =3 B D8-11 y D
e B }__bc20 oc:z‘oms -~
REFERENCE '
REPOSITORY .
LOCATION  °*0B4 S,
Q\!
J
*08-13 Roc7s DB2 q
TN ® pc.12
TN 081 /4
et "
DC-15 [
L)

g POTENTIAL OBSERVATION POINTS
N COMASSETT FLOW BOTTOM

e OBSERVATION POINTS IN OTHER
HYDROGEOLOGIC UNITS

ﬁ GENERALIZED
BASALT OUTCROP

0 2 MILES

e

—r
0 2 4 KILOMETERS




POTENTIAL OBSERVATION POINTS
UMTANUM FLOW TOP

~
HANFORD SITE -

{
BOUNDARY ¢ L
- AN 1
_r= \ |
o - \--|
OC-14
-
- [ § {
| P . K
&Y P- .
r
S . GABLE
e i oallz BUTTE

t‘.’"o McGEE  pc4s N
aBlaN ——+* B DB.11 g »
) DC-20 o o 3 2 '05.15 .

S
i ;l
f

[
REFERENCE !
REPOSITGRY “
LOCATION 0B+ O,

- POTENTIAL OBSERVATION POINTS
IN UMTANUM FLOW TOP
o OBSERVATION POINTS IN OTHER

HYDROGEOLOGIC UNITS
GENERALIZED
8ASALT OUTCROP

0 2 MILES

e

—r
0 2 4 KILOMETERS




PLAN VIEW ILLl 3STRATION THE
RELATIONSHIP OF BOREHOLES AT
THE RRL-2 SITE

DISCHARGE WELL:

MULTIPLE~LEVEL OBSERVATION WELL:
MONITOR TRACERS, DISCHARGE RATE,

MONITOR TRACERS, DI MONITOR HYDRAULIC PRESSURE IN PLOW
AND COLLECT WATER SAMPLES JOFS (31 AND FLOW INTERIORS (3);
nAL-ze £ won WRL.2C
800 1

MULTIPLE-LEVEL OBSERVATION

BOREHOLE: MONITER HYDRAULIC
PRESSURE IN FLOW (2-3); INECT
TRACERS

ES ARL-2A

GENERALIZED RRL—2 CONFIGURATION




PROPOSED CONCEPTUAL DESIGN OF

WELL RRL-2B

GENERALIZED OEPII DIAMETER
STRATIGRAPHY it () inicm)
: ‘th [} =———230.01n. 0.0. {26.2 cm) CASIN
HANFORD 20 M."E: U n { em} (]
ANOD : Q..
RINGOLD : R70
FORMATIONS - e 20.0in. 0.0. (60.8 cm) CASING
: ‘A IN 26 in. (68.) cm) HOLE
630¢192.0) * *
s N\
AOOLE
MOUNTAINS _ CENTRALIZER
BASALT \
Gnoul
\
BN
] N
N 13.376 1n. 0.0. {34.0 ¢m) CASING
HA 1N 17.8 [44.0 ¢cm) JIOLE
WANAPUM N »
BASALT HA
N
N
N .
™ .
2.820 (859.6) " t
NOCKY COUNEE f ToP e 10,76 ih. 0.0, {27.3 ¢} LINER
Ut LOwW p
2.090 (911 .4) ) IN §2.26 in. {31.1 cm) HOLE
r————————8.626 in. 0.0. (21.9 cm] LINER
GRANDE IN 10.5 In. 126.7 cin) HOLE
RONDE COHASSEITFIOW  [OP 3,266 {992.1}) !
BASALT ————— . 8.626 In. 0.D. {18.8 ¢m) LINER

CONASSEN FLow UOTTOM

UMTANUM FLOW TOP

J3.605 (1,008 8)
TOTAL DESIGN DEPTH

3.766 (1,144.6)

IN 8.6 in. {21.6 cm} HOLE

6.876 In. (14.9 ci) MOLE '
NOT 10 SCALE

2K2408-10.2




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 HYDROGEOLOQGIC UNITS y

® SEVERAL HYDROGEOLOGIC UNITS HAVE BEEN HYDRAULICALLY

FRACTURED FOR THE DETERMINATION OF IN SITU STRESSES OF THE
ROCK ‘




BOREHOLE RRL-2A
(CONTINUED)

LIMITATIONS AND CONCERNS

e CEMENTATION OF THE ROCKY COULEE PRECLUDES USING RRL-2A AS
A TRACER INJECTION WELL FOR THE ROCKY COULEE TRACER TEST

® DATA COLLECTED FROM RRL-2A WILL ALWAYS HAVE A GREATER
DEGREE OF UNCERTAINTY ASSOCIATED WITH IT DUE TO THE
HYDROFRACTURING OF SELECTED FLOW INTERIORS

- PACKERS MAY NOT SEAT COMPLETELY
- GEOLOGIC MATERIAL IN BOREHOLE VICINITY MAY BE ALTERED

e BOREHOLE SIZE PRECLUDES USING MORE CONVENTIONAL
MONITORING EQUIPMENT

® |IMPRACTICALTO MONITOR FLOW INTERIORS DUE TO PACKER
COMPLIANCE




BOREHOLE RRL-2A

MITIGATING MEASURES

CONSTRUCT AN OBSERVATION WELL SPECIFICALLY DESIGNED TO MEET
THE TEST OBJECTIVES FOR THE LHS TEST AT RRL-2

~ MULTIPLE LEVEL OBSERVATIONS OF FLOW TOPS (3) AND FLOW
INTERIORS (3)

-~ FLOW INTERIOR OBSERVATIONS NOT SUBJECT TO PACKER
COMPLIANCE

- WELL LOCATED OUTSIDE OF POTENTIAL EFFECTS OF
HYDROFRACTURING AT BOREHOLE RRL-2A

LOCATE PUMPING WELL RRL-2B OUTSIDE OF POTENTIAL EFFECTS OF
HYDROFRACTURING AT BOREHOLE RRL-2A ,

QUANTIFY THE EFFECTS OF HYDROFRACTURING IN BOREHOLE RRL-2A
BY RETESTING AND COMPARISON OF RESULTS TO PRIOR TESTS

NOTE: HYDROFRACTURING WAS PERFORMED FOR THE PURPOSE OF IN

SITU STRESS DETERMINATION, NOT TO INCREASE WELL
PRODUCTION

PARAI20S. 0




GENERALIZED DEPTI
STRATIGRAPHY tm)
(i e
H 16 In. (40.6 cmi}
; 1CASING
18 {6.6) ———— N
HANFORD AND 1\HN 12 In. {30.5 cm)
RINGOLD NN CASING
FORMATIONS 103 (31.4)———— : : (
H 8 In. (20.3 cm}
NN ~——casinG
NN i
TOP OF BASALY 603 (183.8) ﬁ H 5.5 In. (14.0 cm)
815 {187.6) NN e \casing
iNIN
SADDLE N
MOUNTAINS N
BASALT X i 4.5 in, (11.4 cm)
) \ i CASING
‘
MABTO : )i
N INTERBED 1623 (a2l NN g
1.645 1470.9)—— A} |
N p
\ H
N ﬁ' »
WANAPUM N Ui
BASALT \ H 3.5 In. (6.9 cm)
N N CASING
—N U
VANTAGE INTERBED \I .
2,687 (819.0) 4
1
2.713 (828.9) E )
GRANDE j2.98 in. (7.8 cm)
RONDE ~ "HOLE
BASALY
TOTAL DEPTN
3.973 1,211.0) NOT TO SCALE
ACP8208-96A
Nt buring construction the Rocky Coulee flow top was

FIGUIE 0

cementeod
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drilling fluid loss.
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GENERALIZED
STRATIGRAPHY

MONITORING HORIZONS

DEPTI
i {in)

HANFORD
AKRD RINGOLD
FORMATIONS

SADODLE
MOUNTAINS

WANAPUM
BASALT

GRANDE
RONDE
BASALT

ROCKY COULEE FLOW T0P

ROCKY COULEE IHIERIOR

COHASSETT FLOW 10P

COHASSETT FLOW INTERIOR

COIIASSETT FLOW OOTTOM

G % interior

20 468.1}) ‘H

630{102.0)

2,820 (869.6)

3330(1030. 2)

DESIGN DEPTN

; [L-.—-— 30.01n. 0.0, {76.2 em) CASING

“———-120.0 In, 0.0. {50.8 cm) CASING
iIN 28 in. {68.0 cm) HOLE

T NEAT-CEMENT

/ CENTRALIZER

cersovecsen e

b 13,376 Inn. O.D. {34.0 cm) CASING
IN 17.5 In. (44.5 cm) HOLE

NOT 10 SCALE

2K8408-10.1

0 A3Y
£20-31-IM8-QS

14v4Q




LHS BOREHOLE COMPLETIONS
AND INSTRUMENTATION

RRL-2B WILL HAVE DOWNHOLE PRESSURE TRANSDUCER

RRL-2C WILL HAVE SIX PIEZOMETER TUBES; THREE IN FLOW TOPS AND THREE
IN FLOW INTERIORS

" RRL-2A WILL HAVE A TAM STRADDLE PACKER SYSTEM CAPABLE OF
MONITORING 3 OR 4 SELECTED FLOW TOPS*

r

A MULTIPLE LEVEL MONITORING SYSTEM MAY BE INSTALLED IN ANOTHER
BOREHOLE '

MC GEE WELL, RRL-6, AND RRL-14 WILL HAVE A TAM STRADDLE PACKER
SYSTEM CAPABLE OF MONITORING 3 OR 4 SELECTED FLOW TOPS*

ONE - THREE ZONES MAY BE MONITORED SIMULTANEOUSLY WITH THE TAM
STRADDLE PACKER SYSTEM




PRE-TEST PARAMETRIC ANALYSIS

® ESTIMATE HYDROLOGIC BEHAVIOR ON LARGE SCALES
e DECISION MAKING TOOL FOR

- TESTTYPE, E.G. CONSTANT RATE DISCHARGE, PRESSURE PULSE,
OR INJECTION

-~ TARGETED WATER LEVEL DRAWDOWN AND ASSOCIATED
DISCHARGE RATE ’

- TEST DURATION

PARAII08.1K




APPROACH TO PARAMETRIC ANALYSIS

e SELECT A CONCEPTUAL MODEL OF THE HYDROGEOLOGIC SYSTEM

e DETERMINE LIKELY RANGE OF CONTROLLING PARAMETERS, I.E.

TRANSMISSIVITY, STORAGE COEFFICIENT, VERTICAL HYDRAULIC
CONDUCTIVITY)

® SELECT A MEANS TO TEST THE VARIOUS COMBINATIONS OF
PARAMETERS

[ T T AR




CONCEPTUAL MODEL OF THE
HYDROGEOLOGICSYSTEM

IN SECTION THE SYSTEM IS MODELED AS THREE LAYERS FOR EACH
HYDROGEOLOGIC HORIZON TO BE STRESSED:

- TOP LAYER BEING A CONFINING BED WITH NO STORAGE OVERLAYING

~ THE MIDDLE LAYER OF RELATIVELY HIGHER TRANSMISSIVITY WHICH
OVERLAYS

- THE BOTTOM CONFINING LAYER WITH NO STORAGE

IN PLAN THE SYSTEM IS ASSUMED ISOTROPIC, HOMOGENEQUS EXCEPT FOR
THE EXTREME EDGES WHICH ARE CONSIDERED TO BE EITHER: v

- IMPERMEABLE BOUNDARIES OR
— CONSTANT POTENTIAL BOUNDARIES, ALTERNATIVELY,

IN PLAN THE SYSTENIllS ASSUMED ISOTROPIC, HETEROGENIOUS AND
- BOUNDARIES ARE ASSUMED IMPERMEABLE




STRATOGRAPHIC HYDRO- VERTICAL
UNIT STRATOGRAPHIC HYDRAULIC
UNIT LINKAGE
GRANDE RONDE 2 F.T. AQUIFER 3
GRANDE RONDE 2 INTERIOR CONFINING BED
ROCKY COULEE F.T. AQUIFER 2. AQUIFER 3 ’
¢TCF23
ROCKY COULEE INTERIOR CONFINING BED AQUIFER 2.
¢TCF12

COHASSETT F.T.

AQUIFER 1

AQUIFER 1
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'ASSUMED TRANSMISSIVITY DISTRIBUTION AND BOUNDARY
CONDITIONS FOR THE ROCKY COULEE FLOW TOP
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TRANSMISSIVITY ESTIMATED
FROM SMALL SCALE TESTS (IN FT2/DAY)

BOREHOLE
NUMBER/
NAME ROCKY COULEE FLOW TOP
HIGH  Low BEST
MCGEE 1,000 | 10 230
RRL-2A 100 10.0 10.0
DC-19C 1 0.1 0.5
DC-22C 10 0.001 0.1
n=4 n=4 n=4
Ave =280 Ave =5.0 : Ave =60.15

ﬁgma=484 Sigma =5.7 Sigma=113.3




VALUES OF PARAMETERS USED IN PARAMETRIC ANALYSIS

HYDROGEOLOGIC UNIT TRANSMISSIVITY FT2/DAY  VERTICAL HYDRAULIC CONDUCTIVITY FT/DAY STORAGE COEFFICIENT

GRANDE RONDE NO. 2
FLOW ¥OP 10 N/A 1075

GRANDE RONDE NO. 2

FLOW INTERIOR N/A 3x 100 N/A
ROCKY COULEE FLOW TOP 0.1 - 10* N/A 1078
COMASSETT FLOW INTERIOR N/A 3 x 10°° N/A
COHASSETT FLOW BOTTOM 10 N/A 10-3

* ASSUMED ISOTOPIC AND HETEROGENEOUS




. C. (NORTH}

DRAWDOWN (FT)

AFTER 20 DAYS PUMPING

s=10"

6.0 - Kv = 105 f1./day (GRANDE RONDE No. 2)
Kv = 108 ft/day (COHASSETT)
Q=8 gpm
T = SEE DISTRIBUTION MAP

5.0 —

40 -

VI ’

2.0 ~

10 T - | § | § 1

10.0 88 7.8 6.4 5.2 4.0
%10,000 ft.

H.C. (WEST)




. C. INORTIM}

DRAWDOWN (FT)
AFTER 50 DAYS PUMPING

s=100

60 —
-0 Kv~10" ft/day (QGRANDE RONDE No. 2)

Kv = 10'8 f1/day (COHASSETT)
Q=8gpm
T = SEE DISTRIBUTION MAP

5.0 —

4.0 -

»

30 _

3.0 -

1.0 '

1 ] 1 § 1 ] 1
10.0 s 7.8 6.4 . 5.2 4.0

H.C. (WEST) ‘ x10,000 fr.
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DEPTH TO WATER,

DRAWDOWN vs TIME FOR RRL-2C

PRE-TEST VALUE ~ 0.00E+00 ft

HBOREHOLE:s RRL-2C

TEST INTERVAL:

DEPTH INTERVAL: FT
TEST DRTE:

4,.20E401 #¢

ol
[

2,80E+03 gpm

IntiB) # 8

= S VP s B I et 05 T 0 o

-4
¥

T = 0.88E+8Q ft~2/duy

-
188 o X
x 3
| LINE PARAMETERS T,
b §
x
d = milog(t)+b Yay
j2e - » =12 g
b = 58
r~2= ,998
s .
l‘a L 4 o d 1 1l 'l i l J e j L i L. l 1 o L i
0.} 1.0 10 50

TIME SINCE TEST STARTED,

t

(day)

100




ANALYTIC SOLUTION OF SIMULATED DATA

1) >

72230
TMas

s o 2.25 T t/r?
log™! (s/AS)

WHERE :
T = TRANSMISSIVITY, FT2/DAY
Q = FLOW RATE, FT3/DAY
S = DRAWDOWN OVER ONE LOG CYCLE OF TIME, FT
S = STORAGE COEFFICIENT, DIMENSIONLESS
t, s = TIME AND DRAWDOWN, RESPECTIVELY AT ANY POINT ON STRAIGHT

LINE, PLOT, DAYS AND FEET
DISTANCE FROM PUMPING WELL TQ OBSERVATION POINT, FT

~
1)

1) COOPER AND JACOB (1946)



ANALYTIC SOLUTION OF SIMULATED DATA
FOR OBSERVATIONS NEAR RRL-2C

Q = 8 qpm = 1540 FT>~/day
a's = 43.5 FT (FROM PLOT)

T = 2.3 (1540)
4 1 (43.5)

T =6.5 FTZ/day compared to 10 FTz/day
assigned to madel
nodes enar RRL-2C

10 days
101 feet
190 feet

uon oy

ot
S
r

s = 2.25 (6.5) 10/(190)°
Log -1 (101/43.8)
5

- 1.9 x 1075 say 2x 107°

VALID FOR
u < 0.01

Rt> 125
FT10.01

Pas
v

> (190)° (2107 )
(4) 6.5 (0.01)

ot
v

> 2.8 days
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DEPTH TO WRTER,

DRAWDOWN vs TIME FOR DC-19

.@a2
BOREMOLEs DC-19
L
TEST INTERVAL;
PRE-TEST VALUE =~ B.20E+Q0 ft DEPTH INTERVAL:Y FT
a E X, TEST DATE:
‘hl‘*‘*_*~"7ir:“"---__ﬁ‘~“_~_*~‘~_-~ a = 2,24E-02 #t¢
* ] : G - 0.90E+08 gpm
x
.82 x'
x T - Int10) & §
. 4uPIn 3/log(t)
¥ T = 8.00E+@@ ft~2-dey
.04 [~ »
- ’ x
) ]
.86 — x
) 4
2
5
x
]
.ea (~
LINE PRRANETERS x
d = milog(t)+h
A m - p224 »
b = -.8267
re2= .898 M
x
.la [} A d . - 1
10 50

TIME SINCE TEST STARTED,

t

(day)

100



(ft)

DEPTH TO MWHATER,

DRAWDOWN vs TIME FOR DC-20

PRE~TEST VALUE = ©.00E+00 ft

X

10

LINE

ro2s

PARAMETERS

milog(t)+b
. 475
~.183
.808

BOREHOLEs DC-20

TEST INTERVAL)

DEPTH INTERVALa
TEST DATE:

FT

4.73E-81 #¢

ol
[}

2.00E+00 gpm

InC18) » 8

- g v o -

-1
[ 4

-t
s

0.00E+88 fi~2/duy

1.0

10
TIHE SINCE TEST STARTED,

t

( day )

100



($¢)

H

DEPTH TO WATER,

o4

DRAWDOWN vs TIME FOR DC-22

PRE-TEST VALUE « 8.00E+80 ¢

BOREHOLEs DC-~22

TEST INTERVAL:

LINE PARAMETERS

d = milog(t)i+b
m =~ .0833%

b =~ —-.0284
rog= (759

DEPTH INTERVAL: FT
" i w ., | TEST DATE:
T;_;‘_—-*—
Ya s = 3.33E-82 ¢t
x
'u' 8 - 0.006+08 gpm
|
X
x
Tew ___lnc1@) & ___
« 4nPIN a/Tog(®)
} ]

1.0

10

TINE SINCE TEST STRARTED, t (day)

100




. C. (INORTH)

24 HOUR RECOVERY

(FT)

PUMP ON 50 DAYS AT
6.0 —
Q=8 gpm
5.0 -
4.0 -
“ - ¥
30 -
10
I { ! 1 1
10.0 8.8 7.8 64 5.2 4.0
x10,000 f¢.

H.C. (WEST)



30 DAY RECOVERY (FT)

PUMP ON 50 DAYS AT
Q=8 gpm
4
2.0 ~
1.0  § | | ] 1 ]
10.0 [ ¥ ] 7.8 6.4 6.2 4.0
%10,000 .

H.C. (WEST)




oL C. PIORTH)

5.0 ~

4.0 -

3.0 -~

10

90 DAY RECOVERY (FT)

PUMP ON 50 DAYS AT 8 gpm

10.0

¥ 1 T 1 L
a8 16 6.4 , 5.2 4.0

H.C. (WEST) x10,000 fe.
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“

0.1

0.01

\ DRAWDOWN VS8 TIME IN THE ROCKY COULEE FLOW TOP
5 ,
3 S~ 10’55
] Kv = 105 ft/day (GRANDE RONDE No. 2)
] PUMP ON — "‘ PUMP OFF — Kv =108 ft/dey (COHASSETT) .
RRL-ZB\ _______ G=8gpm
e T T = SEE DISTRIBUTION MAP
37 / ‘u..
¥ RRL-2C "
] . ns,““
] == DC-20
S e ——— DC-16
| DC-22
-_ﬁ _ves DC-19 ’
ﬂ
1 ! T |
0.0 80.0 1000 1200. 1400

TIME, DAYS




E

2 lJllll_l]
i

8

_4 -3 ljjlul

0.1

? ~—— PUMP ON | PUMP OFF
-
q

DRAWDOWN VS TIME IN THE GRANDE RONDE +2
FLOW TOP (PUMPING FROM ROCKY COULEE FLOW TOP

s=10%

Kv = 100 ft/day {GRANDE RONDE No. 2)
Kv = 108 ft/day (COHASSETT)

Q=8 gpm

T = SEE DISTRIBUTION MAP

RRL—2A AND RRL-2C
DC-20

! ¥ T | T Y T
20.0 40.0 0.0 80.0 100.0 120.0 1400

TIME, DAYS



1000

100

0.1

0.01

DRAWDOWN VS TIME IN THE COHASSETT FLOW TOP
(PUMPING FROM ROCKY COULEE FLOW TOP)

s=10°
Kv = 100 ft/day (GRANDE RONDE No. 2)
Kv = 108 tt/day (COHASSETT)

Q=8 gpm
T = SEE DISTRIBUTION MAP

' PUMP OFF

"

L] ¥

! T T
l 0.0 80.0 100.0 120.0 1400

TIME, DAYS



TEST SEQUENCE

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

- ROCKY COULEE FLOW TOP
- COHASSETT FLOW TOP ,

COHASSETT FLOW BOTTOM

'UMTANUM FLOW TOP



LARBE-SCALE MYDRAULIC STRESS TEST

PARAMETRIC ARAL YSLIS OF DESIEN FOR THE RRL-2 SITE AT

FOMMATIONS YO B¢ TESTED APPROXIMTELY TKIS STAGE S OF
) . SEPTEMBER 1984

{TEST CONCEPTUAL DESIGN

{ PROCUREMENT OF SERVICE & EQUIPMENT |

| PrePARE OesERVATION WELLS |

| DRILL TEST WELL AND OBSE RVATION WELL |

EQUILIBRIATE o

| sTEP—ORAWD ROWN TEST |

—e{ MODIFY PRE—TEST DESIGN AS NECESRARY |

t

CONSTANT RATE PUNPING
IMJECTION OR PULSE TEST

= APPLY CRITERIA FOR TERMNATION OF TEST |

ves 1
TINUE TEST FHOULD TEST CONTIUNE )
+

[ mecovery rest |

| comeLeTE DATA AMALYSSS |

1

1S MOOIFICATION OF TEST NG
DESIGN/EQUIPMENT FEASASLE "G“ TEST ancmmc>
)
—e PROCEED TO NEXT HORIZOM TO BE TESTED |

NO

| aovancerestwew |

PAEPARE OBERVATION WELLS
THAT HAVE BRIOGE PLUGE

L

FIGURE 9 LDGIC DIAGRAM FOR DESIGN AND IMFLEMENTATION OF LARGE-
SCALE HYDRAULIC STRESS TESTING AT THE RRL-2 SITE



TEST ANALYSIS

® QUANTIFY FLOW TOP HYDRAULIC PARAMETERS

- ANALYTICAL TECHNIQUES FORT, S, K'/b’, AND BOUNDARIES
THEIS (1935)
COOPER AND JACOB (1946)
HANTUSH (1956)
HANTUSH (1960)
FERRIS (1962)

~ ANALYTICAL TECHNIQUES FOR EFFECTIVE POROSITY AND LONGITUDINAL
DISPERSIVITY
APPROPRIATE ANALYSES TO BE DETERMINED

~ NUMERICAL TECHNIQUES FORT, S,
INVERSE MODELING USING PARAMETER VARIATION TECHNIQUE

® QUANTIFY FLOW INTERIOR HYDRAULIC PARAMETERS

~ ANALYTICAL TECHNIQUE FOR Kv | ,
NEUMAN AND WITHERSPOON (1972)

~ NUMERICAL TECHNIQUES FOR Kv
INVERSE MODELING USING PARAMETER VARIATION TECHNIQUE

® REMOVE BAROMETRIC AND EARTH TIDE EFFECTS FROM WATER-LEVEL'DATA

- CLARK (1967)
- NARASIMHAN (1984), VAN DER KAMP (1983)

PARAYIONAL. 1T



SCHEDULE FOR LHS TESTING AT RRL-2

OBTAIN WAGE
DETERMINATION
SNlPARI STATMENT

¥ WORK
SIGN OFF REQUSITION
PROCUREMENT PLAN OF DOE
ADVERTISE INCB.D.
PREPARE REPORT AND
SEND OUT
CONTRACTYOR PREPARE BIDS

PRECONSTMUCTION
MEETING

OPEN BIDS
CONDUCT TECHNICAL
EVALUATION

DRILL ENTRY HOLES
MOSILIZE ROTARY RIQ
IBSUE SPECIFICATIONS
DRILL RAL2C

ANALYZE DAILLING DATA
MNETALL RAL2C

CLEAN MRL-2C
INSTRUMENT RRL.2C
DAILL RAL-28

ANALYZE DRILLING DATA
TEST RAL 28

INTERIOR TEST ARL-2A

PR TSR o

FISCAL YEAR 1908

FISCAL YEAR 1808
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