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ABSTRACT

The Basalt Waste Isolation Project developed a large-scale block test
to investigate the in situ deformational response of & basalt rock mass.
The test was designed and installed into the vertical rib (wall) of a tunnel
to examine the response of basalt both in a parallel and perpendicular mode
to the basalt columns. The salient challenge confronting the design and
development of the test was a lack of documented experience for testing into
a vgrtical wall. Information was available for testing in a horizontal
surface.

The major tasks involved -in the implementation of this test included
flat-jack slot drilling, instrumentation hole drilling, cable anchor hole
drilling, flat-jack installation, monitoring instrumentation installation,
and cable anchor installation. Drilling in the closely jointed and
fractured rock mass required extreme care to prevent unraveling of the
columnar structure and to minimize the disturbance of the section to be
tested. The adaptation of a high-strength cable anchor system to the
space limitations of the test configuration and the design and implementa-
tion of an optical deformation monitoring device capable of achieving a
measurement precision of 30 um required equal innovation. Construction of
the test facility was successfully completed on schedule in ~25 wk.

INTRODUCTION

The Basalt Waste Isolation Project, .conducted by Rockwell Hanford
Operations for the U.S. Department of Energy, is currently evaluating the
Columbia River basalts as a potential site for a commercial high-level
nuclear waste repository. A field-testing program has been instituted in
a basalt flow at the Near-Surface Test Facility on the Hanford Site as a
part of this project. The overall purpose of this program is to develop
and demonstrate the testing and analytical techniques that will allow
characterization. The characterization of the temperature- and pressure-
dependent deformational and thermal properties of the closely jointed
basalt rock mass is in support of the design and construction of a2 reposi-
tory. A major component of this testing program is a large-scale block
test that has three specific objectives:

¢ Determine actual rock mass values, as a function of cbnfining
stress and temperature, for deformation moduli, Poisson's ratio,
coefficient of thermal expansion, and thermal conductivity.

¢ Evaluate experimental techniques and instrumentation with regard
to their suitability for at-depth testing in support of the
repository design and construction. '

o Evaluate the effect of structural discontinuities on the rock mass
response.
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Based on these\requirements. test development consisted of a 2-m cube
of basalt stressed in two perpendicular directions by an arrangement of
flat jacks and in the third orthogonal direction by cable anchors that
extend through the test section. The deformational response and stress field
produced within the block are monitored by a variety of borehole instrumenta-
tion positioned throughout the test section. The temperature of the rock mass
is controlled by a serfes of 29 electric heaters internal and external to the
isolated block. :

The actual implementation of this arrangement was difficult because of
the highly discontinuous nature of the rock mass and the innovative nature
of most of the major components of the test. The optical deformation measure-
ment system, the flat-jack system, and the cable anchor system were all designed
or adapted specifically for this application. The lack of experience forced
most of the actual construction techniques to be developed or modified in
progress. This is consistent with all aspects of the construction
program planning and organization. This learning process involved many
problems and unexpected situations that had to be overcome. The defi-
ciencies of experience were buttressed by competent planning and organi-
zation, resulting in a timely construction effort with all systems
performing as planned.

TEST DESIGN

Block Test 1 1s located in the Near-Surface Test Facility in the west
wall of Tunnel 2 at its intersection with the Heater Test Tunnel (Fig. 1).
This location was chosen to provide the:greatest access to the site for
drilling and other equipment. The test block was placed in the wall (as
opposed to the floor) to allow loading both parallel and perpendicular to
the vertical columnar jointing, which is the major structural feature of
the rock mass. The force for loading the block is accomplished by a system
of flat jacks and tendon-anchored hydraulic rams. Monitoring of the rock
is accomplished with several types of modified conventional rock monitoring
instruments and a specially developed electro-optical monitoring system called
the basalt deformation measurement system (BDMS?.

The columnar joint set has a spacing of ~10 to 20 cm with individual
vertical joints being generally continuous from 1.0 to 2.5 m in length. The
second principal joint set is subhorizontal, dissecting the columns at low
angles. The spacing of this set is also ~10 to 20 cm, but the horizontal
Joints are generally contained within an individual column structure. The
overall dimensions of the test section were selected based on the spacing of
the joints so that the block contained a sufficient number of structural dis-
continuities to be representative of the entire rock mass.

The test block is defined by the four slots that contain the flat jacks,
as shown in Figure 2. The slots were cut to a total depth of 4.5 m, with
the front of the flat jacks recessed 1.5 m from the tunnel wall to avoid the
zone of blast damage. The additional 1.0 m behind the flat jacks was intended
to reduce the influence of end effects on the test section.
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A total of eight large flat jacks were installed around the test block
with two in each slot. Each flat jack was 198 by 98 by ~2.5 cm. The jacks
are of the split-tube design, consisting of a mild steel tube split longi-
tudinally along the inside surface with two steel plates inserted through
the s1it and welded along the top and bottom contacts (Fig. 3). This
configuration was developed over more conventional designs because it tends
to produce a more uniform displacement distribution than standard edge-welded
Jacks. The intent of this design is for the outer tubing to act as a hinge
upon pressurization and allow the plates to move apart in a parallel manner.
Edge-welded jacks deform significantly more at their center than at the edge,
producing an uneven loading pattern. Other anticipated characteristics of
this flat-jack system expected to be advantageous include:

® Increased throw of ~1.8 cm

¢ Increased pressure capacity due to the removal of excessive
strain from the weld area

e Ease of fabrication.

An additional unique feature of the flat-jack system was the use of metal
forms to 1ine the slots and contain the flat jacks. These grout boxes were
3.81 cm thick by 98 cm wide and 3.5 m deep and were constructed of sheet metal
plates tack welded together to offer minimal resistance to the deformation
of the flat jacks. The boxes, rather than the flat jacks, were grouted
directly into the slots to produce a rectangular, close-fitting form into
which the flat jacks could be placed or removed with minimal disturbance of
the remaining test setup.

: The flat jacks were pressurized by a 10-hp hydraulic pump, adjusted with

manually operated pressure control valves that automatically maintainted the
desired pressure level. Stainless steel tubing was eventually utilized to
connect the pump to the flat jacks because the flexible hydraulic hose ori-
ginally installed proved unsuitable. »

The system used in conjunction with the flat jacks to produce the
triaxial stress field is the cable anchor system. This system, with its
10-m free-stressing length, compensates for the strain induced in the block
by the flat-jack loading. The eight cable anchors installed in the block
test can provide a distributed 5-MPa stress level over the test section.
This system consists of high-strength cables anchored behind the test block
and tensioned by hydraulic jacks to produce loading in that direction. As
shown in Figure 4, each 21-m-long cable was grouted into a borehole over the
last 11 m of its length. Each cable consisted of a bundle of 12 Dyform strands,
each 15 mm in diameter. Individual strands of the tendon bundle have a yield
strength of 273 kN and an ultimate strength of 316 kN. This extrapolates to
an ultimate strength of 3,790 kN for the tendon bundle. Stressing of the
cable tendons is performed by a hydraulic doughnut jack mounted on the tunnel
wall. The jacks have the capability to be shimmed off at a desired extension,
which allows the load to be maintained with hydraulic pressure removed. This
arrangement extends the 1ife of the seals within the jack and produces a con-
sistent load that does not have to be constantly monitored.
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Several types of instrumentation are used to monitor the deformation
and the stress field induced by the applied loads: borehole deformation
gauges; vibrating wire stressmeters; a multiple-position borehole extenso-
meter; deformeters installed in the flat jacks; and the principal monitoring
system, the BDMS. The BDMS {s an electro-optical system developed for this
project to monitor the deformation of the center test block zone, in both
the horizontal and vertical directions, at a depth of ~2.5 m from the tunnel
wall. The BDMS has two major comppnents, the reference 1ight sources (targets)
installed in four boreholes within the block test section and the remote optical
system installed in front of the tunnel wall. The target is anchored in place
by seven C-type extensometer anchors over & length of ~25 cm. The 1ight source
is brought from the flash unit outside the borehole through fiber optics and
reflected back toward the face by a parabolic mirror. This collimated 1ight
is transmitted through three reticle slits at the front of each target. These
s1its produce the three images sensed by the electro-optical periscope. Cameras
within the external apparatus detect the location of the images and a micro-
processor determines relative change in position between the target image and
the image location derived from another respective target. A total of six
measurements are performed, including the displacement in the horizontal and
vertical directions and four diagonals of the diamond formed by the four
target boreholes. Resolution of the instrument is ~1 um with & precision
of 30 ym. This system is further illustrated in Figure 5.

CONSTRUCTION SEQUENCE

The block test construction consisted of five major phases:

e Drilling cable anchor, heater, and instrumentation
boreholes

e Drilling flat-jack slots
e Installing grout boxes and flat jacks
e Installing cable anchor system

e Assembling borehole instrumentation and optical
deformation measurement_system.

The drilling of the boreholes for the cable anchor system and the other
instrumentation was a fairly straightforward operation, although it was -
complicated by the high borehole density. A total of 26 boreholes from EX
(3.81-cm-) to HQ (9.63-cm-) drilling bit diameters were drilled in the 4-m
test block area (Fig. 6). Having boreholes in this close proximity required
that alignment and setup tolerances be tightly controlled to +1/4° and 460 mm,
respectively, to prevent potential stability problems between neighboring
locations. All holes were core drilled through the 4.5-m test section. The
remaining 16.5 m of the cable anchor boreholes were drilled with a downhole
hammer, both to increase the production rate and to provide a slightly rougher
borehole wall to improve the grout-rock bond of the anchor.
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The slot-cutting operation was a difficult and critical component
of the construction effort. The slot-cutting was enhanced by a 1-m
long-slot drilled in an "L" shape prior to starting drilling of the
block test slots. It was determined that the use of a down-the-hole-
hammer mounted on an air-track boom equipped with an air-motor rotation
drive offered the best alignment control and production rate. 'The same
equipment supplied with a smaller diameter down-the-hole-hammer was used
for the final 16.5 m of the cable anchor holes. The core drill (Model
CP-65) was used for the heater and instrumentation holes and served as a
backup for the down-the-hole-drilling. The lower horizontal slot was
drilled and two flat jacks were installed prior to completing the two
vertical and top horizontal slots. This was accomplished to ensure
sufficient support was given to the block during subsequent slot drilling
by applying a stabilization pressure to the jacks (0.2 MPa).

A single-slot flat-jJack test was also conducted using this arrange-
ment. Twenty-three overlapping 14-cm boreholes were required to complete
a2 2-m slot. The lack of a complete confining perimeter around the bit
provided an obvious tendency to drift into the previously drilled borehole.
Equally difficult was the need to maintain the integrity of the partially
opened ?lot, since the closely jointed and fractured rock mass could
“unravel.”

Several different drilling sequences were attempted before the
final technique was developed. - This consisted of drilling boreholes on
20-cm centers across the slot and coming back to drill out the web.

This sequence reduced the amount of unraveling and enhanced cutting
removal. The drill string was susceptible to binding prior to adopting
this sequence. Alignment was maintained using 13.3-cm-outside diameter
pipes with two concave lateral grooves inserted into the adjacent
boreholes. These guides also aided in the removal of cuttings, which
was a particularly troublesome problem in the vertical slots where the
backflush of the cuttings and slippage of the lower pipe guide (due to
the weight of the downhole hammerg. caused drifting and binding of the
drill string. This problem was solved by increasing the hole spacing to
22 cm and air 1ifting out all chips from a borehole after completion.
Overall, an average drilling rate of 1.35 m/hr was achieved for the slot
cutting by the fixed price contractor. :

The instailation of the grout boxes (flat-jack receivers) also
presented some unusual problems. The actual grouting procedure was
quite simple, with the box being centered in the slot, all seams taped
to prevent grout intrusion, and a plywood form inserted for structural
support. The remaining volume of the slot outside the box was then
grouted using a pressure level of ~0.5 MPa. A colloidal grout pump was
used for all grouting to provide consistency to the mix and increase
workability. A void was found in the upper left horizontal slot. This
was regrouted using a bleeder tube located ~1 m (3 ft) above the grout
surface, which was located at the grout surface during initial grouting.
The regrouting was successful. The plywood form was removed subsequent
to grouting. This process required elimination of voids to inhibit
overexpansion and failure of the jack.

n
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The most significant problem encountered during the grouting
operation occurred after the vertical slots were cut and the boxes were
installed. The plywood forms were removed due to the lack of clearance
for the drill boom and the grout boxes were empty. The drilling of the
upper horizontal slot was under way and approximately one-half completed
when the upper box in each vertical slot collapsed away from the grout.
This was apparently due to the redistribution of stresses under the
upper slot, which caused the boxes to collapse. These boxes had to be
removed and regrouted before the flat jacks could be installed. The
installation of the flat jacks was complicated by a tolerance buildup
between the flat jacks and the grout boxes. The flat-jack/grout-box
interface was tight due to the stroke limitations of the flat jacks.

The solution of the longitudinal alignment for the length of the grout
boxes proved to be the most troublesome due to the fabrication tolerances.
A graphite lubricant used in conjunction with very high forces was
required for insertion.

The installation of the cable anchors, a fairly standard procedure,
was complicated by the fact that the 7.6-cm bundle had to be inserted
into a 9.2-cm borehole, rather than the 15-to 20-cm borehole that would
normally be used. The major concern was getting the inflatable packer,
which sealed off the grouted zone, down the hole intact. Several types
of packer material were tried, with an air hose of 6.4-mm wall thickness
finally producing the best results. The fixed price contractor installed
the tendon anchors.

The assembly of the BDMS and the installation of the borehole
instrumentation were successful. The onsite cost plus award fee con-
tractor installed the flat jacks, rock monitoring instruments, and the
BDMS. No major problems or delays were encountered. The precision
installation of instruments required a substantial (10-wk duration)
portion of the 25-wk construction effort.

CONCLUSIONS

The Block Test 1 construction effort, although complicated by a
number of concerns, was completed on schedule and in a satisfactory
manner. During the initial loading cycles, all systems performed as
desired, producing excellent results. Beyond the actual success of this
testing, what may be the most important outcome of the construction
effort is the experience gained, which can be applied to future tests.
For example, the drilling sequence that was eventually developed greatly
improved slot-cutting capabilities in the closely jointed basalt.
Additionally, the successful application of the cable anchor system and
the BDMS, two devices that had not been previously used in experiments
of this type, have demonstrated their viability and potential for
expanded applications.

12
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Conversely, the concerns encountered with the flat-jack/grout-box
system have indicated that these devices need further development before
they can be incorporated into- future work. The capability of removing
and replacing flat jacks during the course of a test 1s obviously
desirable in a complex effort. One modification that may be applied to
this system is the use of an inner box that fits into the existing grout
box assembly. The flat jack will be placed in this inner box, which
will be filled with grout to completely confine the jack. When this
assembly is placed in the grout box, the system will fit together
smoother and provide support to the flat jack. Modifications to the
flat-jack design are also being investigated to increase the pressure
capacity. Other ideas that are being considered include simplification
of the BDMS arrangement to increase its flexibility and arrangements to
increase the loading capacity of the cable anchor system. Overall, the
experience and developments gained during this block test operation
should greatly increase the simplicity and productivity of future in
situ tests of this type.

13
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HYDROFRACTURING TESTS CONDUCTED TO DATE

Borehole # Test # Depth to center of Basalt flow
.............................. fracture interval * _________ ...
-DC-12 1 3417 Umtanum

2 3400

3 3382

4 3350

5 3323

6 3288
RRL-2 ’ 1B 3831 Umtanum

1A 3827

28 3806.5

2A 3801

3B 3786

3A 3782

48 3768

4A ) 3762

5B 3471 Grande Ronde #7

11A 3466

68 3457.5

78 3251.5 Cohassett

10A 3247.5

5A 3244

+ 8B 3234

6A 3231

9B 3181 )

7A 3174 -7

10B 3106

8A 3102

118 3053

9A 3043.5

12A 3030
RRL-6 9 3919 Umtanum

8 3900.5

7 3709 McCoy Canyon

6 3637

5 3624

4 3340.5 , Cohassett

3 3336

2 3306

1 3084 , Rocky Coulee
DC-4 2 3202 Cohassett

1 3170.5

3 3021

* Fracture interval is two feet in length for all tests



COMPRESSED AIR

PUMP
CONTROL
. VALVES Strip Chart Recorders
WATER SUPPLY P P P
L. d ©
i, N _/
. i ¥ L]
. t ) b
SHUT-OFF VALVE : le e ,"‘,Z.'.' -
BLEEDVALVEs, | S i y
ACCUMULATOR & I -I==1] 3] [T 1ndicators
. ~ 1 Linearizer 1 f
' * ‘ ' -
I t i
. FLOW S LI | ] !
PRESSURE GAUGE LyJMETER | PRESSURE | | |
HROTILNG S TRANSDUCER | !
LIN PRESSURE ' ' }
VALVE GAUGES sieep; | J-=--. ,
: VALVES
* I | :
- !
!
~V . - |
. PRESSURE | . 1
TRANSDUCER ! |
..’.-"\“------‘-\---.--J
|
HYDRILL!
YUBING
TO TEST, -
_ INTERVAL

FLEXIBLE HOSES
TO PACKERS

I~

Instrumentation and Mechanical 1ayou£ for Hydrofracturing Tests



T \/,\;/‘ ’5/\\/ /A BN '\\,’\\,’Q W,- -
A & A
v ¥ p
_ FLEXIBLE HOSES ! 1
K F/ STRAPPED TO b NQ DRILL ROD
HYDRILL TUBING
\
N | SECTIONAL VIEW OF
\ Nl FITTING SHOWING
N
| | E key: N| ORIENTATION KEY
LA N YA
- \ UPPER PACKER N A
i3 (SHOWING INTERNAL
. HYDRAULIC CIRCUITS) !
N
' [
v
[ ] .
L] [] »
. 3 : ’
L 3
! /
[ *
f H H %
" TEST | i % {MPRESSION |
INTERVAL! o / PACKER
/ (DEFLATER) |
L /
LOWERPACKER | /
(SHOWN INFLATED) /
2 |
A) HYDROFRACTURING | " B) IMPRESSION PACKER

PACKER SET-UP

i

SET-UP

|

i



ALY

’/;,/f-! HYDRIL TUBING
PACKER INFLATION HOSES
- ’//,—-—< 7 CONDUCTOR, ARMORED CABLE

INSTRUMENTATION AND
- CONTROL SUB

-

-

DUMP PORT

N
v

DOWNHOLE EQUIPMENT USED FOR HYDROFRACTURINE TESTS IN DC+ll




CONCEPTUAL DRAWING ONLY




T

o

ST
L raiy
e

Core Photo from Borehole RRL-6

g s

2yt

'
W
«

5

)

OX
S

2

e
a0l




COREHOLE RRL-6
USGS SEISVEIM
ROCKY COULEE

i

3080'



|

il

0.0

ELAPSED TIME (MINUTES)

10.0

=]
.
-

]
Q
3
2]

a
o

N

{Wa9)
_3lvemoNd

loO'

0.0 -

5.0

<

(o001 x 154}
JENSSIud 3I0MIHO0S8

o
30.0



BOREHOLE PRESSURE '

OH = 30’1\“&“% + T

[

O—H :30.;\ - PFz -PO

/SHUT-IN‘ |‘
o Pist

ELAPSED TIME (MINUTES)



¢ el v——— bo e onm

.NQ.,... N G - - e o e ot E .—..,L-—S — . L—-..r_..:._..:. l—-.-.r.—_}«_—t. ..%..._- . i R e
- ""_..:J'.'..'.'Z ORI .'..J".'.’I - Uy Gy S i g inest antil = ap—— "’.":"'.{.}: T:_L‘:}‘__: ':‘;;1’_._‘_ LT..‘.‘_.
TroooenT oo - L o ol ounl S il et s Sl i ot S SN
cobow bt — b e e ey S puiuug U BRI U SYui SRR S, SR [ S —
P g s .‘.",E"Z' ool Wl FSRu iy Dune Sl i — | apamny maeel duomgld sspttnd Siveiel s fnanal st iovubeh ghinpulhamisil
. ——f Pl e SRATUY JRANDE- SO -— g_ JUCHIE JU O,
R o) -
sy e i [‘_:__  —
— PRS- Su— — e .

peyansus Al S
s ooty Sment ooy RSO
3

PV S A p——
%_‘{T- o
etz et s b

b b o $oem o

e
&0
5
T

!

1

i
o0

; | E—.4 ——— .
— - r + ’—-— .
v \ - -
10 T M|
i1 ! — == i !
Ly
=% e ;
"y ) o T SU0 ~ 1l
LT - 5! = Y RijN S
v + i
ot oy 418 e
Y P T Z 7
fa ' = n |
b4 J—— >
it i w& ~
1 ol .~
- — fo)
! 2 S m— s = 3 o~ ¥
- G - — -
\ T ! — —
+— b e
# r

Iii
M

I

<v
b

1]
I
n
] _s"
}
l
g

e« e O L 4 i 1 et e T

o R I il e e I T o e et 54 o Fote o i g

R
-

T g =

UPHOLE AND DOWNHOLE DATA COLLECTED FROM A HYDROFRACTURING
TEST WITH PACKER PRESSURES CONTROLED FROM THE SURFACE.




-
T
’ —-

-
AU
_ M_.“___.mu
AN
- €« 1iit!
AR L
TN 181k

Y

p—
"_"_-—L_._ o

NI

§

i
— .
B NI
HIIRE AR
B H nl
i zh:
TR TP
Hiidai
T
| 1 »rfu_...
T S
T3
| e :
LT
iy f

e S

_{
e

r.“
1
1

| m
o | It |
bl : & I i allLY !
B ] AT dl \ THI BT
Vled : [ il
R , /, L 1l
B ERR1 TR RN N LETSRAEN LD S i
S HEIN H [ i rw__ﬁ NI it
S B3R ARa .ﬁ-ﬁ A SR Y E] A 1o nilih it
QA FRRLED AR A RRRRFERD SEERTRER R 1 et B
L MR ET

SR E et e nti s

i R UTRIH AT

il I
| T AT E R
1 r.T i H e

Wil

Tihl

UPHOLE AND DOWNHOLE DATA COLLECTED FROM A HYDROFRACTURING .

TEST PRESSURE CYCLE WITH THE PACKER INFLATION VALYE CLOSED,

A



h_ . ' : 3 ft.

T

K ¢

360° .
€~ Lug N23°F

K |

Indicates orientation of that point on the record and
the direction to the surface.

Borehole breakout zones.

Hydraulically induced fractures.

®

EXAMPLE OF A TRACING FROM AN IMPRESSION PACKER



TEST PLANS

SD-BYI-TP-018
"TesT PLAN ForR IN S1Tu STRESS MEASUREMENT BY THE
HYDRAULIC FRACTURING MetHop 1N BorevoLE RRL-2.”

SD-BW1-TP-030
"TesT PLAN For IN Si1Tu STRESS MEASUREMENT BY THE

HyprauLic FRACTURING METHOD IN BOREHOLES RRL-6 AND
DC‘LI ) "

SD-BYI-TD-096
“SUMMARY OF BoReHOLE RRL-2 HypraurLic FRACTURING TEST
DATA AND DATA ANALYSIS METHODS.”

RHN-BW-SA-257 P
"IN S17Tu STRESS MEASUREMENT AT A CANDIDATE REPOSITORY
Hor1zON.”



ROCK MECHANICS LABORATORY TESTING ACTIVITIES
Existing Data

Current Work

; Data Base Organization

Future Work



¢‘\
\

SD-BWI-DP-041
REV 0-0

CONTENTS

.

Introduction . . . . . & e ¢ e 4 e e o o @

Datd SOUrCES &« +« « v« v o o o o o o o o o

Data Limftatfons . . .vo . . . . . . . . .

Systems Departmeﬁt Contact . . . . . . . . . .

TABLES

RRL Site Test Data

1(a).
1{b):
1(¢).
1{d).

2.
3.

a.

5.
6. -
7.

An Intraflow Structures Summary of RRL Boreholes

Rocky Coulee Flow . . .

An Intraflow Structures Swmnany of RRL Boreholes
.Cohassett Flow . . .
An Intrafliow Structures Smnnary of RRL Boreho1es

McCoy Canyon Flow . .

An Intraflow Structures Summary of RRL Boreholes

untanum F]W . . - - L ] L ] L] - - *
RRL In Situ State of Stress . .

Physical and Mechanical Properties of Intact
Rocky Coulee RRL Besalt . .

Physical and Mechanical Properties of Intact
Cohassett RRL Basalt . .

Physical and Mechanical Properties of Intact
#McCoy Canyon RRL Basalt . .

Physical and Mechanical Properties of Intact
Untanum RRL Basalt . . .

Linear Regression Results of Intact RRL Basalt

Strength Testing . . . . . . . . .

Hanford Site Test Data ' -

8.
9.
lo.
1.

. - ——— —

12.
FIGURES

2.

Hanford Site In Situ State of Stress . . .

Physical and Mechanical Properties of Intact

Hanford Basalts Exclusive of the RRL for
Entablature Intraflow Zones . .

Coefficient of Friction of Joints for Umtanum

Samples Tested in Triaxial Compression at 20°C.

Coefficient of Frictfon of Joints for Umtanum

Samples Tested in Triaxfial Compression at

Elevated Temperatures™. . .+ « s T <%
Thermal Properties of Hanford Basalts. . .

Locetion Map for Key Boreholes Used in Basalt Waste

Isolation Project Studies. . . .

‘e

¢

Failure Envelopes From Linear Regression Analyses

of Intact RRL Basalt Strength Testing. . .

4

.

W o ® o

12

. 15

18.

21

26
28
30
32
']
39

45



Summary Reports:

ROCK MECHANICS LABORATORY DATA

SD-BVI1-DP-041
RHO-BWI~C-90

Location Reports

DC-10 é-l]

DC-11 c-38

DH-4 €-38

DH-5 C-38, LBL-7038
DDH-3 C-.38

DC-2 C-38, C-92

DC-4 C-55

DC-6 C-50

DC-8 c-54

DB-5 C-76, LBL-7038
DB-15 C-76 '
NSTF LBL Letter Report
FS#1 Ce77

FS#2 C-85

Area 3 C-100

RRL+2 SD«BWI «TD-002

LBL Letter Report

RRL.6 SD«BKI-TD+003
RRL-14 SD<BHI~TD-00f 4-



‘REH-1 @8

LEGEND

Y GENERALIZED OUTCROP OF BASALT
| WITHIN THE HANFORD SITE

- ..
L 1
r? L2}
HANFORD SITE P (o
DHE BOUNDARY - L 0 Dnd
(X ""
. .d
[d !
r L
3

REPOSITORY
LOCATION

* DB-13
e bC-22

BOREHOLE
GAS WELL

REFERENCE REPOSITORY LOCATION BOREHOLES

| T 1 T
o v 2 3 &
FIGURE 3-3.

Location Map for Key Boreholes Used in
Basalt Waste Jsolation Project Studies.

3-2-3 .



2¢ 34nbi4

NEUTRON-NEUTRON GEOPHYSICAL LOO

COMHASSETT FLOW, BOREHOLE RRL-2

{countels} DEPTH DEPTH .
sgo '.Ofﬁ [141] tm) t'nsum(i } tft) LTHOLOGY SCALE tin. » 40 1
— v - 2.993 roe contacy
- 9“ FLOW T0P VESICULAR VUGGY FRLED OK LikED WITH SHICA
:0'% AND O DARR GREEN CLAY
- o B\ <$a.010
r 4
3.020-4~920
- § , ‘ UPPER COLONNADE DARK ORAY PHANEMIIC BASALT
i
i
~1-830 ;
3.060 ~f ,1
- ’ ; e} 3.0717  eniamATURE Damn ORAY. FNLY PHANENTIC BASALY
- ‘ -13.078
40 \ ?. =] 3,003 COLONNADE DANK GRAY. PHANIMTIC BANMT. FEW VUGS
- MIN VISICARAR 2ONE 61 10 O 6 cm VESICLES LOCAMLY
4 SRICA FLLEC OR GLASS FRLED MEIDIIM 10 LOARSE GRAMNED
2,100~ . DMTYTARITIC TERTURE WITH PLAGIOCLASE LATHS READR Y
- RYY visng
_4 ‘ ] =$3,107 -
_jh—sso ! INTAMATUNE  DARN GRAY. MEDIUM GRAINED BASALT.
. OMIVIARITIC TEATUNE WATH ALTERATION PRODUCTS IN
( h orENGS
- |
~13.134.8
3.140 {o COLOWNADE DARR ONAY. COARSE GRANLD BASALT SPARSE
f‘ 3147 VESICLED
-3
~]-2e0 & ) ENTARLATUKE DARY GRAY 10 BIACK MEDIM GRANED
-f ’ sasaLY
. (] -~ 3.18768
- 1
N COLONNADE
3.180 . _
=570 A 1 l ~{3.183
- , ' ‘\ \ COLUMNAR ENTASATURE
- 1Y & 43,200
-
|- 980
3,220
' COLOWKADE  WELL DEVILUPED CUN UMN 08 BehG IRACIUM S
- ‘ LD WITH DARK GREER CLAY SPARSE VESKCLLS
| 1m | 10
- i o sl 13,268 POYTIOM CONTACT ACPB211.151

0-V A3y
S3 JO £ 3IDVd
110—-40—-IM8~as



TABLE 4. PHYSICAL AND MECHANICAL PROPERTIES OF INTACT COHASSETT RRL BASALT

Sheet | of 2
UNIAXIAL COMPRESSIVE | BULK OENSITY ] YOUNG'S NODWLUS ] POISSON'S RATIO | BRAZILIAM TENSILE | MODULUS OF
INTRAFLON STRUCTURE STRENGTH (static) (Static) STRENGTH RUPTURE
MPa 9/cc GPa direnstonless M MPa
Flowtop/Breccta A
No. of Semples 10 26 2 2 15 -
Heaﬂ . 62-06 2.20 3‘.19 -20 6.53 -
Standard Deviation 19.10 .18 4.87 .08 1.82 -
Range 18.70-97.60 1.92-2.47 20.34-35.2) 0.14-0.25 2.65-12.10 .
80% Confidence Interval 53.53-70.62 2.24-2.30 21.19-42.39 . 048.,342 5.89-7.17 5.
Yesicular
No. of Samples 9 20 4 4 ] -
Mean 161.63 2.62 51.44 .29 9.99 -
Standard Deviation 63.34 0.0%9 6.19 .06 1.99 -
Range 70.13-244.38 2.45-2. 17 45.02-56.13 0.21-0.33 6.25-14.43 .
g 80% Confidence [nterval 133.24-194.03 2.59-2.65 45.41-57.46 .228-,342 8.95-10.03 -
Entablature
No. of Semples 18 I 4) 4 22 1
Mean 93,6 2.04 75.60 .25 14,54 42.09
Standard Deviation 18.90 214 5.83 .02 3.32 -
Raga; 214.74-407.84 2.72-2.89 62.80-85.74 0.22-0.29 8.73-19.57 -
Confidence Interval 285.60-297.56. 2.80-2. 14.44-26.77 .248-.254 13.60-15.48 -
Colonnade
No. of Samples i 62 10 30 23 2
Mean 288,30 2.0) J2.76 * .25 15.8 39.40
Standard Deviation 38.3 .05 7.23 .02 2.36 4.45
Range 214.06-355.16 2.64-2,88 §1,78-86.67 0.20-0.28 8.27-20.62 36.25-42.54
80% Confidence Interval 272.08-304.53 2.8)-2.82 71.02-74.50 .246-,254 15.12-16.48 29.22-49.09

0-G A3
iy0-40-Ing-0S
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TABLE 4. PHYSICAL AND ﬁCMNlML PROPERTIES OF INTACT COHASSETT RRL BASALT

Sheet 2 of 2
YOUMG'S MODUALUS | SHEAR MODILUS { BULK MOMNLUS ] POISSON'S RATIO GRAIN DENSITY | APPARENT POROSITY | TOTAL POROSITY
INTRAFLOV STRUCTURE (Dynemic) {Oynemic) (Dynamic) {Dynamic)
GPa GPa GPa dimensionless 9/cc percent percent
Flowtop/Breccia
No. of Samples 4 4 4 4 ? 26 7
Mean 43.55 17.9% 26.05 .22 2.91 13.93 23.24
Standard Deviation 3.5 2.00 2.29 .06 .08 k8. 5.32
Range 31.2-57.0 12.6-23.1 15.9-35.6 0.13-0.24 2.86-3.00 9.3-25.0 16.8-29.5
80% Confidence 40.02-47.08 16.06~19.84 23.89-28.21 . W16-,27 2.08-2.94 13.03-14.85 20.16-26.32
Interval
Yesfcular
No. of Samples 8 8 ] .} s 20 5
Mean 54.68 21.99 37.49 .24 2.92 5.00 12.02
Standard Deviation 5.19 1.83 4.85 02 02 1.92 1.50
Range 39.8-64.0 17.2-24.6 19.2-55.6 0.16-0.30 2.91-2.M 1.6-10.) 11.3-14.8
“w 801 Confidence 51.97-57.38 21.03-22.94 34.95-40.02 .23-.25 2.903-2.937 4.493-5.637 10.76-13.29
Interval
Entablature .
to. of Samples 64 64 64 64 19 3 20
Mean 76.09 31.00. 47.70 .24 2,92 1.60 2.85
Standard Deviation 5.67 2.84 . 8.7 ] .02 .02 .76 19
Range 62.6-86.0 24.0-45.) 13.1-60.1 0.17-0.3 2.82-2.97 0.1-5.2 1.4-5.1
80X Confidence 75.18-76,99 30,54-31.46 46.39-49.01 23-.24 2.91-2.93 1.48-1. 2.62-3.08
Interval ’ o
Calonnade
Ho. of Samples 52 52 52 52 . 21 62 20
Hean 74.0) 29.8) .21 .24 2.95 2.14 4.9
Standard Deviation 6.92 2.82 6.48 .03 .03 1.45 1.47
Rngge §5.1-83.3 22.6-34.4 30.4-63.8 0.15-0.30 2.89-3.00 0.1-8.9 1.7-10.1
{ Confidence 72.78-75.24 29.31-30.32 47,06-49.36 24-.25 2.94-2.96 2.51-2.98 3.92-4.81

interval

0-0 A3Y
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TABLE 12.
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Thermal Properties of Hanford Basalts.*

GRANDE RONDE BASALT

SADDLE MOUNTAINS BASALT

L

L

PROPERTY )
COHASSETT FLOW UMTANUM FLOW POMONA FLOW
Heat Capacity
(cal/gC) _ .
No. of Samples , -3 -4 9 | B L 26
_-Linear Regression Cp=0.183 + 1.95 x 10 "T* - Cp=0.206 + 1.4 x 10-41* . Cp=0.202 + 1.24 x 10-%7*
Standard Deviation .
0 of y about x 2.23 x 1073 0.0164 0.0153
o slope 6.17 x 1076 2.69 x 1075 1.54 x 1073
' w
Thermal Conductivity ,Uz
(W/moC) 2=
Ho. of Samples 6 1 , 30 LN
. Mean 1.5 1.7 1.85 TS
1 @ Standard Deviation 0,152 0.478 0.38 p~
. Range 1.32-1.74 1.27-2.46 1.16-2.65 -
80% Confidence Interval. 1.42-1.60 1.51-1.91 1.76-1.94 ‘
Coefficient of thermal
Expansion
(ue/0C)
No. of Samples 2 9 38
Mean 6.02 - 6.5 6.40
Standard Deviation 0.42 . 0.33 - 1.16
Range 5.72-6.31 ‘ 5.93-7.00 4.80-8.73
80% Confidence Interval 5.11-6.92 6.36-6.67 6.16-6.64

*T = Temperature (°C): 20° to 200°C

L\

| 7
B L0
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CURRENT WORK SUPPORTS THE NSTF PHASE I REPORT

- FS#2 Comparative Analysis
- Block Test Joint Properties
- Block Test Pretest Laboratory Testing




DATA BASE ORGANIZATION

Geotechnical Logs

Sample Photographs and Characterization Sheets

Computerization

Evaluation of Future Data Needs



FUTURE WORK

- Implement Thermal Property Test Capability
- Core Inventory to Ascertain Available Sample Population

- Bench-Scale Joint Testing
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.Section

002 -

020 -

040 -

EMERGENCY

NSTF_OPERAYING PROCEDURES

Procedure No:

M0-002-001 - Fire Alam
M0-002-002 - Evacuation Alarm

ADMINISTRATIVE

Procedure No:

M0-020-004

* M0-020-005

M0-020-007
M0-020-008
MO-020-009
M0-020-010

Training Records {NSTF Operations Personnel)
Protective Clothing And Safety Equipment
Preventive Maintenance Monitoring And Control
Visitor Control

Personnel Control

NSTF Operations Log Entry

FACILITY FUNCTION ALARMS

Procedure No:

M0-040-200

" M0-040-201

M0-040-202
MO-040-204
M0-040-205
MO-040-206
MO-040-207

. M0-040-208

‘M0-040-209

MO-040-210
MO-040-211
MO-040-212

~ MO-040-213

M0-040-214

Annunciation Panel ANP-2 Alarm Procedures - General
Full Scale Test 1 Alarm

Full Scale Test 2 Alarm

S/S Power XFR Switch Standby Power
Master Shutdown By-Pass Switch-Open
Sump Tunnel 3 Level Hi

Sump Tunnel 3 Level lo

Facility Water Pressure Lo

OP'S Trafler XFR Switch Standby Power
Computer Alarm

Sump Tunnel 2 Level Hi

Sump Tunnel 2 Level Lo

Batteries (UPS No. 1) Supplying Load
UPS No. 1 XFR Switch Standby Power

10



M0-040-216
M0-040-217
M0-040-218
M0-040-219
MO-040-220
MO-040-221
M0-040-222
MO-040-223
MO-040-224
M0-040-225
MO-040-226
MO-040-228
. MO-040-229
. M0-040-230
MO-040-231
MO-040-232
MO-040-233
MO-040-234
M0-040-235
MO-040-236
MO-040-237
M0-040-238
MO-040-239
MO-040-240
MO-040-241
M0O-040-243
MO-040-244
MO-040-246
MO-040-247
MO-040-248
M0-040-249
MO-040-301

UPS No. 1 Bus Faflure

UPS No. 2 Bus Failure .
Batteries (UPS No. 2) Supplying Load.
UPS NO. 2 XFR Switch Standby Power
Normal Power XFMR TV Off
Generator NO. 1 System Not Ready
Engine No. 1 Overcrank

Engine NO. 1 011 Pressure Lo
Engine NO. 1 Water Temp Hi
Generator NO. 1 Power On

Generator NO., 1 Start Batt Voltage Lo
Engine NO. 1 Fuel Lo

Engine No. 1 Overspeed

Normal Power XFMR T2 Off-

Computer Encl HVAC Failure
Computer Encl Temp Hi

Computer Encl Humidity Lo
Instrument Test Rack Temp Hi
Computer Rack Temp Hi

Instrument Encl 1 HVAC Failure
Instrument Encl 1 Temp Hi
Extensometer Room Fan No Flow

XFR Switch ATS-1 Standby Power
Inlet Fan XFR Switch Standby Power
Instrument Encl 2 HVAC Failure

UPS Room Fan No Flow

UPS Room Temp Hi

Inlet Fan #3 Reverse Low Flow
Inlet Fan #3 Forward Low Flow
Inlet Fan #2 Reverse Low Flow
Inlet Fan #2 Forward Low Flow
Annunciation Panel. ANP-3 Alarm Procedure

1




~ 055 - DATA ACQUISITION SYSTEM

060 -

070 -

Procedure NO.:

M0-055-101

M0-055-201 .

MO-055-202
M0-055-301

M0-055-302
M0-055-303
M0-055-401
M0-055-402
MO-055-601

VENTILATION

Trouble Shooting.The M600 And Termindls

‘Orderly Shutdown Of The M600

Emergencj Shutdown Of The M600
Starting The M600 After Normal Shutdown

Running Fixup On The M600 After Abnormal Shutdown
Powering Up The M600

Mounting Tape On The M600 Tape Drive

Dismounting Tape From The M600 Tape Drive
Columbia Tape Drives

Procedure NO.:

M0-060-001 - Air Handling Unit Operation

FACILITY SUPPORT

Procedure NO.

M0-070-002
M0-070-003
M0-070-006
M0-070-008
M0-070-009
MO0-070-010
M0-070-011
MO-070-013
M0-070-015
MO0-070-016
M0-070-017
M0-070-018
M0-070-019
M0-070-020

Tunnel Vehicles And Control

Flammable Liquids-Control In Tunnel Afeas

NSTF Area Inspection - Daily

Water Chlorination System »

Housekeeping And Safety Inspections NSTF Area - Weekly
Housekeeping And Safety Inspections NSTF Area - Monthly
Intercommunication System Operation 4
Security Control - Trailer Village, NSTF Operational Sites
Extensometer Measurements '
Telescoping Work Platform Operation

Mobile Work Platform

Extensometer Monitoring And Adjustment
Dekatering/Desteaming Module Operation

Tunnel Area Inspection

12




991 - TESTING

Procedure NoO, . ,
STP-M-991-001 - Heater Operatwn '
STP-M-991%002 - Block. Test No. 1:

STP-M-33/-000)0 - opm%na/ Clieckors of He 3625‘01»—[941@
Innqﬂﬁﬂﬁk’ '

.

{
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Possible for Ve LguipMmendt wsed.,
beew At ermined

A lsading  pote Whether o~ not
Yoot recmita. an efrect  on  dafe ol
100/MSN/84/01/17/1



Reviewer Towna ﬁ%ugk\ur/

Date | /2 /gy

3. How many of these tests have been performed? .

ore. BleeX  tesk hZos bLeew f{:r.-&l\vv\eoL.

3a. According to what procedure revisions?
Cucrent  pProcedrmte  Peuision ie A-o . Test resulty
ate  aleo O’u“‘llak\ﬁ. S FEUITSioA O-0 .

3b. How may test results, obtained under different revisions, be
compared?
Test results e e Ywe tevitione (O-6 awel A-o>
ore  wmilat and  foanparalie . The ruisa g fnconrporadte
n8oy  deate onnd +est N‘-’L‘AV\OLW\AttQ,s,

3c. How many tests are in progress and which revision is in use?
The test teuvisiown cwrrew*\y YN wst Is A-O . Reursiem
At Wil ke tn efFect as of 3/) /89,

3d. How many tests are planned? ‘
A condiavatisa,  op Ha hlodk test Wil stoed
wihene Yae  Haer s lomdi‘\ki ‘s apph'eoﬂ.

3e. Comments.

100/MSN/84/01/17/1




4, What

s Te 0 o

4a.

ab,

4c,

4d.

Reviewer Tohw Kuckiey
e

Date ) /o24/ /2

instrumentation is used for the test? .

‘BDMS  (Basat  Defurmation Meosunrem et S@ftm\ whichh g
patenteds by Rokusell,

HEATER ¢ Hretna conples

WS8m  defiemation gege

Filoy -S“Lks

Erdtmsonnedat™g

Vibradiag  wite Sitessweders .
How were the reliabilities* of the instruments specified?

s BRMI  hos beew momaitered ia place  over perivd s of severa) weelee

o Dwess madrs  amd deRtmation geses wWere checked far heat

&awe.
o Flat  jetks ML wot yutb heen chwecked  for ru.‘ah.‘l.‘*y, Br Nnow
Fnere te we Calihration wmetnod for cho.&.k}vxs Flat jaclkg

Is there a calibration system and were calibrations
systematically carried out according to approved procedure?

« Fr o defitmodisn geges There 8 one tecslibrubion far thermal effects,
. Eordlnal\e lt:&rvv\e,&tm goges are caibrajesd once o yeat or so,
¢ SHessmerery atre hot calibrated over Yne life of NS wnn ey

Flot jacks cannot be calibrated ot Currewny 2/ Sive,

*  éxiensonatiet s hos wot  be  cal) brated A Camnst M s mob
eansily oceessihle. due o dest SChAPn .

Are the calibrations traceable to national or industrial

standards?

Cobibrodton  tecards ace  presend, and awollahle,

1

Comments.

T4 is the imprescion  amd  fonclnsioa  o6F  Reckwell
ewsployee s Mot MSH U A s W ) be oalle > de

ceceloped "‘er\f\wle a  Leagdie /‘Qrosi"‘ufy enV  ron et

Cpuipment  callbrudton 1o wt  doeae Ud-Mivz\r-

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

100/MSN/84/01/17/1




Reviewer TJohn Buck Y

e Date ) /3y /8 Y

5. MWhat are the data collection, reduction, and presentation -

techniques?
. MY tastruwaents ore  eonntotech = DAS . BAS Clongists of

two  data  leggers. one odate logger FHamswmihs to dat genera|

and  put on  tapes, awd sther dalta legge~ gues o DAS,

Res deate. is eledtronte Smpwlistss Raw date o+ L
o e :‘;MPMQP}_ onte Impwls e 's tedumced y “’9°rY*\f\M$

5a. How can the raw numerical data be retrieved?

Rawy  dode  C voliege s, uo”’::ft.) Comn B outpuat  amd  redpieuvedt
0C~“ W\.‘\\/ \-‘DMQ.

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated? rhere (s +use

MAQQ‘MAW*\Q paraiiel dade  acgulsifion cystems.

5c. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

DVova.  tonn.  he presenied fn oy fashien E% O~
S oF  cavned  progrovam s Plotsg |
e, tone  bL Presevaded. . frera o3 dodel,

“uvat rieal gt

5d. Are the data keyed to geological, environmental, and other
experimental conditions?

Dode. plovsy are referred o ox amalNieny , *Q«W\p{rw\-uoe

pPhoses o s hiags. Enviranwmental  Clonditions

ate  wet woted . Dojo.  does not Specify Menay  Slaneg

What  Yest the detos covnes Fromy or Pre date  f Jfegt,
5e. Are the data traceable to a written procedure?

The dest data Corrently is wet droceable Yo Yhe

Jest Qrogtd, wee , Twne doater ~ gech‘\' PMQML YA S
uses Oy M\\/

weiten
are

5f. Comments.

100/MSN/84/01/17/1



Reviewer Jzha Euc.kley
Date //976’/29’

6. ﬁhat techniques are involved in analyzing and interpreting the data?

L

6a. What empirical techniques?

Mo empitica |l Fechnmgues ugeed

6b. What analytical techniques?

¢ Bebrmation wadwlvg

ts  hken Tanan Slope. of ltae
s Moyl  noth adolre sseol heot prmc;‘uw ol
Preimol  condinctivitys

6c. What numerical techniques?

* hﬁn— {rO\I\N \)\0(.\’\ Jtcs.‘\"

viel  PWY PNte woed ¢l
Yo provid e

dote.  For  hNeeder test
* OUDEC  awdl ANSYS wete  wged, AN SYE

wat used 'qu
teet desiqn ol bounnd it '

orT " ‘ Condifion

L4 THo -~ wwnd

6d. Comenots. undty elewiunt ode  weed  fy feok o\+~'5‘fres.res
arou\\l\d‘ M&*Fu&MW'\ Sa

100/MSN/84/01/17/1



Reviewer Tohw Euckley
- Date ! /2 [

7. What computer programs are used in collecting, reducing, storing, i

presenting, and analyzing the data?

¢ DAS 3 — wsed fur Coller."‘xv\% ’ rcclmc‘mj) m[«;/\ﬁ 1presev\+w\3

oundk

Stedistical doda oo lyuis. Teat Kpowy 1€ BAgL 3 hat gene

euvdt Jar  eyretnel feuVewn,

b

7a. How are these programs verified, validated, documented, and
controlled? _

prvdu- Qrcus.? W\Ls b‘g\M‘N\*Q(" Pm%(\ivvxs .

7b. Comments (for example, implicit assumptions, sensitivities,
other comments).

100/MSN/84/01/17/1



Reviewer Tohw Sueckles
v o /
S Date //&»/ /8‘/

8. What are the acceptance/rejection criteria for the test data?
No acteptormce /rﬁ‘:‘ec‘("id\/\ ctiNeria, No doate-

(P°\"’\'\"¥ ate.  evepr fewoued fron~— dator set,

'8a. Were these criteria established prior to test development?

N/A

8b. What is the logic behind the criteria?
N/n

8c. How are the criteria implemented? (Data handling, review
procedure, corrective action.)

N/A

° Data Handling

° Review Procedure

° Corrective Action

8d. Comments.

A piocedmre Wwos wat beu;, ol*wua,oeo(. An m&crs+md.\m3
ot “hut p‘\,;,b\&.\N\L MS&;{&G-Q& vard\a f‘&l tedfom 'Y et lon
was  ofeéSunted,

100/MSN/84/01/17/1




Reviewer John Ruckley

Date //A‘/ /8‘/

How are deviations from established procgdures documented?
- Te ¥wis point he significamt  deviedions
e Fnoceavafﬁ Ve & Yok en elmce.

'9a. What is the cause of the deviation?

Mechom lcol oo w2 oFf n‘AS'}qu\WTS,

9b. How are deviations considered in data reduction and/or
analyses? -
N/A

9c. Is the use of deviated data controlled? (For example, not
used withoug approval of system designer or authorized project

manager-.) /«/A All  dato. s saved . Twu ont to-Ce

fadie  fegucmii€e massedl e Ywe dater . "The dater

e AL o \u‘gb.

9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)

100/MSN/84/01/17/1




Reviewer Tshn 3uckle¥

pate 1 Jay /sy

L]
;\‘. .

10. General comments (such as, relationship among different tests, .
impacts on interpretation, instrument redundancy, factors resulting
in test closure, accuracy of measurements, limitations, additional
uses of data, and other miscellaneous comments).

) Trne dest 8 o /Eahy\\.l\i expetiemce ,

2. “Tne Jegt s most T mpsrttomat becamse new
- Adate. s ewailobkle R Moolels,

3. Blocek et 8 uwsed og bees s R Jeuala,f?w\w‘)\'
oF ub &c

T Y. Flat ek nstoMladtion metnool. has el  onm
IASluennece  on Y\

\bouwdfy Conel i Hron s, Ey
C\J\O\j\/\ P A A M \ a p
qineg Shallatfons  Wevnody Hae

reso |t
Cbl,k\d C\'\O‘N\QL.

100/MSN/84/01/17/1
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(o | Reviewr M. S. Ngd'&t‘a\ o
Date /,/L{{-// &4

Draft Rock Mechanics Data Review Checklist
(Revision No. 0, January 18, 1984)

Name/type, identification number, and date of test.
JOINTED BLock TesT # 1
Test bego. Tuly1s,1982, skl ongeing.
No heat opplied . 0-«-?7 anbieut conddifions awe desleA
la. What is the overall objective of the test?

Development oo validation af Numeriedd Mu&éy7 T@A,‘%
See E»f hevd ed "'\7 Mike Creamesr

1b. What specific parameters are to be determined by the test?
~Coeff. Th. €3¢ Parmiiow < WLOAU&LB—- —Pufffak.'x raLio

- P Y hn R-e~ or$ .
~ Thtaned] - i y Stresg- Stveln ,Qalafwnrk:f:.
JZS Fatluve hey kot beey Pecchud

lc. Is there redundancy in the t concept? { N
-—OV\-LZ one Qaup'e M\] kﬁe“‘# e -’L’t:k‘
- 16 yc/w a/—»‘«h’k; - PepevL"( . . i
~ ulbiple (hstruments BOMS, MPBX, Therno Couples, 806, yibimhn
1d. What criteria were used for-test site (or -sample}.selection? f“’re |
- NSTF Lay out wosy Predekrm’nub
- No documend— Lo(jfc tor Aot locfion Sl Ba-
Convemente arvd Aoom & wWork

le. How is the rock at the test site characterized? /
;M..ﬂ»':\% ! core ifroction q.( St et~ Kole,.

- Wpi»? °./— e #ﬂ-‘ce,.
- Cores were wst oriented
1f. How was the test designed? '

ﬁq;- "Tie -J&ﬁaw ad tenttruction of A Block Test
m~ elosely qointed Rock ” ;,vqm.'r. Black,
" 1g. Comments. Ture [73; M.L. Cramer .

See L{S'F? Ctoc_uww«ﬁ (lt ho



Reviewer M- S. Mm,@d\«_
Date »-i(/;kf//?‘;L

2. Is the procedure documented and complete, and is it in written form?
Sh- Bwi- TP- OOIPeA' —0 s To curved Veliow-, Tertplar
SD= PNl =TT —oyn Rav: | —> operating  prwceduie
These on Locuweds were skoww PYDu&M are el
2a. Is it a—s’tandard (ASTM) p%uﬁgg If yes, ;ovide reference
- No. | .
- APPM‘ tn AITM STP 7S carmm"}
e I” ae o
2b. If non-"standard", how was the procedure developed, reviewed,

documented, and approved? ‘For examp‘le COE, USBM, USBR, USGS
NBS, or other (internal) processes..

Colorode Shool of Mines Ces#) S«A% o
MFW‘(’—H&A'U\ A oL - 19§/

Ir\'h\,,w,( /\_p,wgm VQ/;,\/IM Corminattfec

2c. Hage t eresby"en re%?i‘o‘?an how ‘a’r.\‘d wheﬁe‘rge he revisions
reviewed, documented, approved, -and implemented?

nwv{w»l;/ A-t s wicde, M4ew
- &\h%DM ML/ 6907 -;D Anirlart K
j, At TRe Wbt
2d. Comments. °4 P'("N) 4‘06(17 - odA iM'/‘ruMlai“m-

100/MSN/84/01/17/1



Reviewer M- S Aata rzd\@
Date //QA/@

3. How many of these tests have been performed? 3

3a.’

3b.

3c.

3d.

3e.

- Ohe

— ot Ma.‘y Lyclpf

According to what procedure revisions?

A-o

‘How may test results, obtained under different revisions, be

compared? ,
Rev- %:g ho AIPPM P"Db/‘k-d

N g A ConpaniSon

How many tests are in progress and which revision is in use?
— Tert g Al pPr§uny

- ol wistupeds ae o ,bwéfu.,_, o P Ao

How many tests are planned? ‘ ‘
— MW&‘L% 7/ e Jane feot
MK heats  amput |

Comments.

100/MSN/84/01/17/1




Reviewer M- <. Ndd’ahwj' a
Date _ l{/?/gz/@>§;

4., What instrumentation is used for the test?

: | BOMS (eoult Leforvinedion ntequreiad  Sqifen

- MPRX Célectss sphad)
_ Fyad Vib-vive goge _

~ 5’;&»1- 696 Thirsno cotiples

~ Hed 77

— Pefw 3

4a. How were the reliabilities* of the instruments specified?

—BDPMS > he, begn h~<:n43er¢u{ 74n/ o lﬂ:’ Line
X =Therme] cakibyalion
« Qpasure fv Steann

4b, Is there a calibration system and were calibrations

systematically carried out according to approved procedure?
BP6 — he nadd

o v  indeos
v VawneS y c»@hﬁhkiw
Results Vavy o ! p.u,‘,‘eq/ +o ws%ismkyr

4c. Are the calibrations traceable to national or industrial
standards?

ﬁﬂg»vdkfepc)LuJ~£V3’ C&&ILCArCLJlioza, At
Lopete d wp o
A Litle. toport (Mo oL l0- TMM —82-011)D |
4d ké;;;eng;%JDh”“ I i ¥ " v7 BDG \ o Yk.

¥ No oldbradion of Flt Tochs
— Raisee Y Wosdimnd obyde  Staddie,  on Thes Frunatoda-

_ Reckwdl Ao ephnitlic fRat 4@.\,[,07 WU be ovaileble .
—6D6's calibpalel omee 4 yeuy

* Reliability is defined as the probability of an instrument to perform
2 stated function under a stated environment for a stated time.

100/MSN/84/01/17/1




Reviewer M- < .Nata

Date L] vyley

5. What are the data collection, reduction, and presentation .
techniques?

~ Dada Agueriion Systen (D4s)
— R £&M£a/ e nkojf' Co>e, Coyiish Q?L__ LQ)/#?Lj(;, .idykumlg
5a. How can the raw numerical data be retrieved?

by tlloy 1p o Beln Gerun] conpul

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

—Twe PM&M Mp@epﬂ—w&f Si,s-few

A(aAAJA4&1/ Ctnv\fﬁucﬂdsﬁtau, /Lﬂ P sl
cult=

5¢c. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

- @:700( P(,oééc‘ /\-ml* nes
- VMM«LI;M],»N Ve pockoss o nake chamgo

X

5d. “Are the data keyed to geological, environmental,-and other.
experimental condjtions?

;o - QMAJ){¢N* 42»»13— J; PIL“°€";Z;'IEf’2;\

Se. Are the data traceable to a written procedure?
3»!;%3' IS A ustn .42LA]k~JA o
4Ve Skep-by- Skp  prcdure.
5f. Comments.

* Nwwtc/rw(&% Soes wp T Sigals.
Aﬁ¢uﬁjy JLﬂLJ ‘4¢4/Cuik UkiZS Co he (V“TOYvV<k£

100/MSN/84/01/17/1




Reviewer M .S ‘AJQK*}LY1%iL.—
Date L//?,%ZQ%Q

6. ﬁhat techniques are involved in ana]yzing and interpreting the datg?

6a. What empirical techniques?
hone

6b. What analytical techniques?

e DC-FoYMAJJm MOLAL? “cover ’f)m" $L>p0— OF S{Z:fi:&ﬁh
mh«‘)( p\r\?PJl/v"ﬁ'o\ AHU st ac»_(rhi?,o(

6c. What numerical techniques?
— Dok #‘o\q block Tost a~ [oe/wT M@f
o st Headl Teot Lidn .
— Also UDEC code & beip @od |
6d. AN SYS =, o] %j&r§k7‘h M

Comments.




Reviewer 'M-S ’ Nd?lﬂn‘fv
Date l(/ 1,#7 /J:g{

7. What computer programs are used in collecting, réducing, storing,
presenting, and analyzing the data? -

-DAS -3 Cc-r-s-P & A shbn ke
— Dork Top comptn Sysden -

7a. How are these programs verified, validated, documented, and
controlled? .

FDAS is refred —=

Desk 1op compitin Syrden —

7b. Comments (for example, implicit assumptions, sensitivities,
other comments).

- Baot Ted. compde Sslen, s
Aoposibilily for  DAS  etiidenncy

X Dot Vedokim P&w o~ WSTF

100/MSN/84/01/17/1



Reviewer M -S - “ai"g«.-:‘: [ -
. Datg L Z),;,;/ 31/.

8. What are the acceptance/rejection criteria for the test data?
—P0 net herve wriflel eifeyior

— Np 4£4:@:: ‘L‘q bheay 424Z4yv»v4;44£:f%34 :

8a. Were these criteria established prior to test development?

N/A

8b. What is the logic behind the criteria?

N/

8c. How are the criteria implemented? (Data handling, review
procedure, corrective action.)

° Data Handling
° Review Procedure

° Corrective Action

8d. Comments.

This Ra, et bes elev i

100/MSN/84/01/17/1



9, How

‘9a.

9b.

9¢.

9d.

ﬁeviewer M -S- I\)dw:]‘w
Date |{Q#Z t‘f

are deviations from established procedures documented? .
Thece JQJLwﬁrﬁv}' bee. C?xr77 gfgm\j¥§¢¢v;bf-
CéLAlia,liamt5

What is the cause of the deviation?

— Nechaicet *fqg;iaéQ4A4z/

How are deviations considered in data reduction and/or

analyses? -
No occesins. %o 7&/

Is the use gf deviated data controlled? (For example, not
used withoq;;approval of system designer or authorized project

manager.) , ~
S
— WM V% Possitle,
— ke nity of T foroblew

Comments. (For example, equipment performance and its effect
on test validity, other comments.)

100/MSN/84/01/17/1




Réviewer N-$. Ajﬂd’ﬁfﬁj&,
Date l l):#’ Ztsk

General comments (such as, relationship among different tests, )
impacts on interpretation, instrument redundancy, factors resulting

in test closure, accuracy of measurements, limitations, additional
uses of data, and other miscellaneous comments).

ERA G T

10.

— waj Rypencence
“,.bajww@u%w{«/uvwﬁﬁ"hhm@%
— Besx 4o dbvelsp UDEC e

100/MSN/84/01/17/1 10




.- . @ Reviewer & rrrre gr/a
L | Date /Ay V/ e 8

Draft Rock Mechanics Data Review Checklist
(Revision No. 0, January 18, 1984)

1. Name/type, identification number, and date of test.
TornFod Block Tos] F)  Ton.s#, 1957 Fo presond

la. What is the overall objective of the test? .
S Y4 o Sandou?” _ _ c‘nﬂ. 7 FHermct Expansiom
«t LSy fry meeting . E, te, orgl e ~Voidled)
Y ) ﬁco-nm.j € 'J‘._/?

1b. What specific parameters are to be determined by the test?

Seo-r /o,/ o /M -

lc. Is there redundancy in the test concept? ¢ &/ock
ren teeyRs , coiff rppeals
cittyile wisFrmends - ENSETS. by eptual sys.(BOmS SysHm )
SeForm., wncbocctsmecd’ ,.; //'6/\/"‘4{3 ato
shess - szl § sy

1d. What criteria were used for test site (or sample) selection?
- sile estalblshed i orts izt a/e:,'yﬂ o WETF - n1o rock preforence
~Entablatos oF Femeno Kfour 4
- Goudd crvh avcas s Frems {Wéfmfu:ufm.
le. How is the rock at the test site characterized?
Cores  Sforun 211877 /ZOAJ “e /707‘ ﬂ/mﬁ/ '/ 34“"—/ Scme 4":?‘
fu'nnd Hoce mepped . S 'o’b‘/tm)

1f. How was the test designed? '
Basre Slock Fsr- eana;af‘ - S /30/-/6 o ryrcva'U vfame
oF rock.

See p. 3 o g 5 oFf Sondnd”

1g. Comments.



- Reviewer (f;,;él
Date Yoy (3¢

2. Is the procedure documented and complete, and is it in written form?
) Ses ,  SOBwZ-7P-co0/ @/‘(sg&?hm};g?a)”.
it polon cas dwmilbelle prer 7o o 152, 7587.
porir —3 A0 Sesf foes £ procduce mancad,
or e,fz%:':' - 00 af/g :

2a. Is it a standard (ASTM) procedure? If yes, provide reference.

Mo

Gsrm  is5 coadoting STP - favdis B Uegle (Zrnte)

2b. If non-"standard", how was the procedure developed, reviewed,
documented, and approved? For example;, COE, USBM, USBR, USGS, -
NBS, or other (internal) processes.

OTloer bfock Fosk Save Lbees Cc”fdé“ui&f/ pr
e Cotoreds Schuct Bt conin erTold w100 //ﬂ’f
éy/‘/é"'é)l’@/c,dw .
- e sef procealecee: estadfished —- o sffemer ) aJ/«)/‘“-“

— Kfo ,a/w _,-“_é/gf fo fcfna-/ revees -- (;a_, pabl. 7P- ea//ﬁ/)
2c. Have there been revisions and how and when were the revisions ~ '
reviewed, documented, approved, and implemented?

Sce. K- aérﬁr‘—

> added "“L'A;7ﬁhuamnzi§;1 £ A feeo /€794qr :E/Q‘/ﬁmnl'cavncc)
- erased e ao, o fooahy cykes soov

Q/Jo

Comments.

Z,cfwm/ revree Cmn»m]féc "blw/n//—" Csr
Wssel) - Tixas 2§M
6/'01444:/‘9 —

2d.

100/MSN/84/01/17/1



- Reviewer CZavya

vate /oy foot

3. How many of these tests have been performed? )
© onl Wil pefliO foodiky - See 0.6 frandod
/6 cyctes

3a. According to what procedure revisions?
,4—0 7S W/Ora
O—=O eadlrer /O’”“¢L“*"

3b. How may test results, obtained under different revisions, be
compared?

3c. How many tests are in progress and which revision is in use?

e — L0

3d. How many tests are planned?

oK Sosks entl e ¢L44?<a//¢z: /¢kzri‘23’ 1Hrs s,

3e. Comments.

100/MSN/84/01/17/1




o E Reviewer C’ oy

459
Date / / Zﬁ‘/ff‘

4. What instrumentation is used for the test? — ¢ o3 ?/“““‘/"":f <
= Boms degplacenend (Bosatit Oes meas. S '-"‘é"‘) i/ Vet
= PP Bkt ey Fomsirnalise ~ Thirmocosplicl
-~ IO gepe
- VesS
~ US>
- eﬁme)ﬁys cn i F77 Saeks

4a. How were the reliabilities* of the instruments specified?

BOMS -- checded cwndew 7o /aa-efcéa«;b % :w/
= HFernge checket 7 oA '
o)%‘r ”‘;5//&0:(»-1.‘; - 7‘2")70. & epvrrem. m‘x

'
//"f-/a“’é’ R M as o S CalibTion a/}ﬁ’ ﬁm/’o /mf/);‘b

4b. Is there a calibration system and were calibrations
systematically carried out according to approved procedure?

ye_s/,-" ﬁ,,% y _gfgaht)J Aum:l't/lgf

4c. Are the calibrations traceable to national or industrial
standards?

Oafa, /"j}“"‘ = wafromes s J' 'aﬂnu/oécco{

L/u)S -- -/é_,,fuy el oo —— rneced Feio owwn, .
&fmm@ -— A g I e é.:{a reellod -

/4 05 rnaccassible :
4d. Comments. . ’
Pors bt 74;¢G‘E§ Adi:iékcnuaw2§ 77ZL7L'¢~;4ﬂ/ F;ﬂhﬁnhlé;
tendcse ,«?aas:}&—y eond Fonis -~ 5FHress 1 Sascl-
regucsres AGh” resotutin |
W/y/ /.)m% cnwwd‘w /Omé/tm: wi vsrm  eohewo
Sutyechd fo §Hhoner 1y fosthe

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

100/MSN/84/01/17/1




Reviewer Corp
[ 4

Date %,4 /(»q

What are the data collection, r duction,,anyresentation

techniques?2 p4s W 7 conmneked Ao (Do’ Gerscal
T TS e e

L rceards on Yoo - 50cs fo desk
2 redunded 4"74')‘3»6‘ - SGme 4—/90"'3«“

S . A
PR AN PREE)

5a. How can the raw numerical data be retrieved? --— . reeced b ca(é,,
Giry - pewyoed Scynaf - e s 4
Offhers -~ WO/Ffipee sisncl - - Wdé' {_‘f

Fytear.

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

~A /'/)a/yw DAS 3 .
— occasionatly ,éwu/ a/e:a'yﬁmacﬂ /t'?urrng; checd oun?”

5c. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

on //‘)ﬂfauf -- , W, f“f; ele
Masy preces) coptisin i neer Coson Comree o,
C//;ngv oA~ :
5d. .Are the data keyed to geological, environmental, and other -
experimental conditions?

Cndfint Fomp. egeliar )N 12,830
CiFremat gratid
”2613’/-% 2o ‘W
S5e. Are the data traceable to a written procedure?

None _s-/acce‘;ﬁiJ

5f. Comments.

100/MSN/84/01/17/1



Reviewer Ceorro

[
nate  ‘hry/ay

6. ﬁhat techniques are involved in analyzing and interpreting the datg?

E /5 <« 5,,7'44) /-0 Waﬁwﬂ/ 5 nol M.

'} ZzF shedtd Aohe o accoun) frssing rodio & Comfoanrrg STresscs:
7%s s Hhe ot Fhes Uafldllé dé‘ld 4 Conﬂa”l'y Joresscess e

Graleopie) porvgrome &5 User frindl,
6a. What empirical techniques?

5, DS are conslart -
/ - Moy ben 0/(,,‘/wo assame £ 5 ,

. o N "“ﬁ -/u.tdl tfﬂ
6b. What analytical techniques? & -- S/pre: of ew coith
M&c&ﬁu’é . “’,_’a-;.,.)

Thermal exonsion Zeppt oz

6c. What numerical techniques?

ttsed COEC Fr—code fo ot Sk & explore
StHerand detormalions
arso wsed Ays Ao dagid Fsl
~ “ Aon-SHP eacliiv o dLessn St

0#7‘4'0 - &ux@ %Mf m&__ -— /MJS/KZSS“ amw-.J

6d. ts. .
Comments | SonsForsm M’; '

100/MSN/84/01/17/1



Reviewer (2cn7¢9
Date '/37’ i‘/

7. What computer programs are used in collecting, reducing, storing,
presenting, and analyzing the data? - -
085 3 Sgshe FLor coltlis, nJa«, sSoriay > preseatsy,

g shhshielf avelsi.

DAs - 3 Vs a Forwa! sopshme /&MW#’MW

7a. How are these programs verified, validated, documented, and

controlled?- utrrf‘J 34{9""/"’77 ¢ "ﬂ‘"‘"’f M e her.
- 3 Jaﬁﬁj erséons © aﬁmm)_" Mcw

o Sond check caletFions

7b. Comments (for example, implicit assumptions, sensitivities,
other comments).

100/MSN/84/01/17/1



Reviewer szh?xﬂ
Date %-%/1’9‘

p

8. What are the acceptance/rejection criteria for the test data?
Nonso estolfished.= no ditls rjechd Ao doZo
Aeonar J‘ﬂ—étmf—- Zrs)ounnsle ‘ng)f«'y o7

/‘
o f/a raxg ety ¢ﬂ// -

Ba. Were these criteria established prior to test development?

o

8b. What is the logic behind the criteria?

8c. How are the criteria implemented? (Data handling, review
procedure, corrective action.)

° Data Handling
° ReView Procedure

° Corrective Action

8d. Comments.

100/MSN/84/01/17/1




L. Reviewer O
g
Date oy [t

9. How are deviations from established procedures documented?

book
%a’w'«ﬁwﬁv- /J&.Mﬁﬂuf"é"‘

)

9a. What is the cause of the deviation? ;
D A ﬁrﬁ""‘w

echonied Filires - 2 (22 1S

Ao 5%¢n.7’ccu~7b¢»¢:s /iczhﬁb eLrsr

9b. How are deviations considered in data reduction and/or
analyses? -

Mo oeeaston gs yef

9c. Is the use of deviated data controlled? {(For example, not
used withoug approval of system designer or authorized project

manager. )
VA

9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)

100/MSN/84/01/17/1



Reviewer

Cfctg?Q
Date "//2.9‘ é’y

10. General comments (such as, relationship among different tests,

impacts on interpretation, instrument redundancy, factors resulting ~

in test closure, accuracy of measurements, limitations, additional
uses of data, and other miscellaneous comments).

FEA ¢Znodé}ﬂ3 nhd‘icﬂé# /4»49494541 ot crrr €red
‘ Ckztyﬁéuéy Su7ﬁct: /i T3 a/)wudtz&. ¢:¢Lc&xe47/ 4‘;,—

fo

2 4,,(107 Johé). 7;’3('7 A corr ’

~ Dot Adphid i developing a modkd
- Bascss Sfor OEG code - .s)€~¢é7 Sowre ¢§¢3¢7/:ni¢46;¢’«
— Buun@y Condtooms (7 T pack ) masy altey rescll,

-

~

100/MSN/84/01/17/1
10




G; Reviewer .K(MWIMS
' —7
Date  //ze/24 |
..7’:7«:/0 /-40)«4 71/,@”4’/6 ,/e/fOB‘Z

Draft Rock Mechanics Data Review Checklist . .
(Revision No. 0, January 18, 1984)

Name/type, identification number, and date of test.

Hy%ﬂA mz‘u%/ng Jests )982 to Hale

la. What is the overall objective of the test?

Dovide aom estrmate of the s/t stress el
wz‘d@% —= 11859 Toles and &VreclTINS [ the Lo/~
zontal plene.

1b. What specific parameters are to be determined by the test?

Brea babwn 5405“/54, and respinmg presseres .
Flow ra¥es, Nupress/ans SFpost-2esE ;4f:z¢éonv;3

Comdrvies w et 5.50/&5-/2: Adata, /eads 2 borizonta/ stress
Corudorer £<.,
ic. Is there redundancy in the test concept?

—Shversfar data witl be devive Oy Oveveoy g Losts
At deptth ata /fatev da¥te;; i er Ayﬂ’rd)lmdgn{g a,/‘i;éwm

- Jests have beewn per ed ;o1 seveval holes e

%S cadd,
—%v;:'{/ ‘f?zz sur%ce and/ down bole PreSServes wenre megsered
1d. What criteria wer;rgs d-for test site (or sample) selectipn? . . ’
~ Pvaslabs sty sreliofes NK size, and socient oopts
—_ ﬂwrmge’ %W:Z’wt‘c éarizans (é;fawm/(, fo—m/g 7 o fests
—Tw De</2 4:/,212/,-?_ crrtevia wwert absence 2h actonrns

tore. T DE-4. Qv REL-6, WAL/ tondsérons (oeovstie teleyiewers) o
le. How is the rozk at the tesf site characterized? 1 & /[So considerea

€
;—J%ysl‘cd/ logs, Cove deSErPLTINS, aud peoustre televiewer
Miformats ey, Tn REL-& amd Ded, and o Avtvre tests,

televiewer woll be vsed both belove amd aifen the Test.

1f. How was the test designed?
EVONEd Frovm eavlier practree by a svbeontractor
Timproventeats jn eguvipmeat and prousdvre have
been made +o dea/ lortth SpecirTE londitioms as they

have ariseca,
1g. Comments.

Prppedvres are sowmew hat Hevible to euable the
anolyst O Lew/ w/ Tl test Cond,Eroms, /jfﬁaﬂ/””/
/7 provemests have M/‘e/// bitn apmed ak arcovntivg
,l’ar,ar'-ﬂ-r %ruci—wmj Avd stresS AondBBns i the bove-
Lnlw /;Mﬂ’)é.f wbhamivia Aleaver AInde. Al areailclbatte



. Reviewer K‘Aéuwml\ﬂqs
S|

Date 4/26 /§4
Tntp frowm T A Romdle, RHD/BUF

2. 1s the procedure documented and complete, and is it in written form?
. Existg wr,%t%prvcm/um IS covuplete bot ymzfaé'

g5 written, s oo Vague to cuwable reconsirvetisn
wla// ,a_w-hww't test cond r&rms. Eveeptrsns arc

Ot tatea, however, 2 Plvrts are made +o Aollow e
Same YroesS For all tests.
2a. 1Is’/it a standard (ASTM) procedure? If yes, provide reference.

No appliesble #STH test proceduvre.

2b. If non-"standard", how was the procedure deieIoped, reviewed, -
documented, and approved? For example, COE, USBM, USBR, USGS,
NBS, or other (internal) processes.

—Procedvre evolved Hrovm 0;‘/;4‘@/z/pra,¢ tree, i-edéngpgs
L determ Pia€ion ot stress Feld tn mrn g @wd
topstrvation jrdostrres are w i dely vsed.

~ E wistong BwiP procedvre Ao flows psval BOFr review
and approva/ Prodeess.
2c. Have thére been revisions and how and when were the revisions
reviewed, documented, approved, and implemented? .

Foymal pevrisizns were sdbummitéesd pridr to RRL-6
and De-4 testrg, bvt THrvg Wwas sved thaxl

testig had to be devmyleted before review proesss
tovid be Folly tarvred ot

éd. Comments.

—Proposed revised proeedures werc vsed by al/
spevators for REL-6 amel DE~4 kestng
lonsistency. ’

- fewszws +o frocea’u«s are st/ M rew‘euJ/
approval startvs.

100/MSN/84/01/17/1



3.

-

Reviewer A} (s e 249 S
bate  7/24/24
- ;g
d,ngé S T2 A, Kond/le, Rlte /Bt

How many of these tests have been performed?

— By Rockwell: 36 (23 m PRL-2, @ 1 RRL-6, 3 3 De-q)

- By svbtontractor (Harmson) i & (a/l i De~r2)

3a. According to what procedure revisions? dcc'o-rJMj

~RRL-C amnd De-4 tests were /ﬁ//éY}Mfdlaév)o/‘Ofas ed
reyised protedvres }

- De-12 £tTStS wwerd p-érié-rrmez/ by h[a/WS'OM Qccav-a//»_g
1o 4,5 own Proceavre

—pLLL-Z2 tests were ,Oéf"/érmc‘a’ QCCWa’mg %o 5,.,3,3,,4/74‘,2,&‘

3b. How may test results, obtained under different revisions, be

compared?

Revisons to procedvres fave Sovsgtd bo pmprove best

mterva/ bhuva eE-er;satron , data llarrdy, and ;s trvrmrent

PSPENSE, LovnpariSons woild have to consider the

ravge o—}‘,ﬂ&ss/‘é/c 1 tecpretadions orf-data. givea rniocma -

Lo ;—?,m acovstye beleyrewesr ara the dyilercvet pmade by

Lounbole pressoure mom“{orh?, as shownt i RRL~6 pumd DOl test<
3c. How many tests are in progress and which revision is in use? : ’

/l/o-wt " ng/fss

3d. How many tests are planned?

Depends s Jr—,'//mg. Alovie preses ny/ lasned’
Hydvortva azf-urmg Arevn &S Aa erlily ;s be/wj
lond jdercs, | -

3e. Comments.

Essence z)#/roccc/urc. SN IoVS ] ¢ )

/. /‘70-/)/?07/)45 d?‘ .SUr)édt: Ma/afﬁw-éo/e/mssan:s

2, Pre- and post - test assessments ol bovetole walf
ESnadEsns wiTh ecovstre teleyiewer,

3. ijyk,-wt-—/*e/oz‘c/aﬁemgcg svel as the Use oF
X recw chart peaorder €0 2nable (onparrson

100/MSN/84/01/17/1  pa sk es ang mtevval pressures,



Reviewer ,@ ZUWM mMe s

Date ,/2¢ /<4
Tnfo o TR, Bormdte, ppe)BwP

4. What instrumentation is used for the test?
Pmssur{. ﬁ?’a/_nSd!UCZVZS

thavt recovders
Elovonmel e o
Televiewer (US Gesl. Svrvey)

How were the reliabilities* of the instruments specified?

Mo deta //ed relrab /ity analysss.

4a.

4b, Is there a calibration system and were calibrations
systematically carried out according to approved procedure?
-FPressvre Evnusduveers are eqalibrated as @ systew fogethe

P

with their fvdicators, for vdicated pressvre and veltage ovlpot.
— Flowmeter calibratsvn i's by mFgr., Capabs/ily /'S not present mn-sit
- fressvre deransdvters were calfiprated on-siteby

HEDL. and are tvaceable.,

Are the calibrations traceable to national or industrial
standards?

»/,55—- sce 4.4/.) (v ment,

4c.

4d. Comments. .
After REL-Z. testig (no calibrebaym Loas done prior) 4

calibratse A theel was ron bY HEDL and @W/M{-s wrene.

Aot to be withm 0.2 F of eovreet. The &gy jypment was
talibrated as & system with thart recovler pttacled,

A AN 2ol bratyon was per formed prior B0 testmg m
RRL-C and DE-4. These tests vseda new chavt-re-
torder pertitoed by the manvta etvve r ag to complidmes
with NBS stmwmdasds.

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

100/MSN/84/01/17/1



Reviewer /é [’mm,\ngs
Date /,/2 ¢ /54
rnzé /row‘: 7. 4. /eW//w‘./ E/?‘v/s Wwii

5. What are the data collection, reduction, and presentation .

techniques?
’ —gs;qzezsfaw"es e reeored jrra Aold votebook tha¥ /s

a’&eanw«f-cawfvo//fd’.
— Da#n collfeetzont /3 via. strip- aéa(t relorder.
— Data redvetrom [s by hand.

~ e seata o= MVole dow;/ewsfng CUrves 'A':ixrougﬁa 0"3}'{/‘2«:%,
5a. How can the raw numerical data be retrieved?

—~ Cllharts ar<e avarlable pprectly.
—_ D/lg/'zé/‘z’:ca/ datla are stored.

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

gy mmua//y /Vslac&éihj sén‘p-déﬂz/t réwra/s

5c. Are the data presented in a complete and clear format?
(Corment also on the utility of the presentation.)

ves. londensed plots that are refeases gér/ué/;-
Colhrton Qoe snly Sconigrastbsta bve, ecevrate,

bLoweer, and are nott s b/e }@-rd&&éhﬁ ZestE

res s,
5d. Are the data keyed to geological, environmental, and other
experimental conditions?

hore= d74/@éz!; )47"&44&/;/5/‘8 ;5 rmade d){L‘ey— e~
Siderng enyivenmental teleyiewer, pnd fsup ression
daka , togetlier wrtt test resolts.

S5e. Are the data traceable to a written procédure?

G enernlly Eracesble, sce cz).

5f. Corments.

.;j;mpmssmn/a,aéws have no-rorw data as svob. Traemss
are made on mylar and Yiese tracmgs, @fthovgt. subjeed

+to & Crtoe/m & o £ X
basre a, wrn & of ntevpret@tion, mIstbe toxsite

— 7
IOO/MSN/#H){)CI,;T?/I 2‘?;2’;,9? f:; ﬁf}f 4’: j 4 5*‘:’;/2; 170t @ra crob e 4o a
’ i it/ .



Reviewer ,é Commias
\J

Date / / Zéﬁ/ <
Tk )A;zrrvn TA.Rondle, RHD/BwiP

6. Qhat techniques are involved in analyzing and interpreting the data?

 Hamva! tonstrvetroms om sharts, vsivg tangent
e yigtron v ethod!

6a. What empirical techniques?

— The suvitabs /1Ty o the a1g st Ay i@l 2 yyethod
s basca o conprrieal apEeors,

- No f/m//‘r/‘dd»/ 7."644”/3:%5 are vsed /™ MM/S‘/E,

6b. What analytical techniques?

plosed' - form quwzvzs

6c. What numerical techniques?

N e

6d. Comments.

~Stress diresbaris ppe

selected isval/
/‘W/rtsswvz /adéer* ;Z/amfvn'n a’rn.gcf?bws)/ u/ji;m
J vdgement. Fra &z"unyzj rnot it tg a el s A‘z/a’m—

}éfa& pattern are dezra/ed’ as non - deteri hate
and the d’m)é&m svab tests are not @ctgrtad,

100/MSN/84/01/17/1



Reviewer Ef{/‘m.mzwys
Date | C/é?éél@??z
J;ﬂ/g A’W Tﬂ,@ma’/@ f/vb/sw;

_7. What computer programs are used in collecting, reducing, storing
presenting, and analyzing the data? . » .

~ Mevie M row amd bard- copy data

— Dl‘gl'ﬁ‘zﬁjg rodéme , D/SPZ_A‘)/ S a stmndevd
. Co—wzmm/“a/ roJtime.

7a. How are these programs verified, validated, documented, and
controlled? ' ’

DISPLAY 2 an estab/sbed rovtime. Tt
has not been separately vecrired o hydro-
7‘4"40757/*”7‘/7\} data e_xgﬁ/i’ /D‘r- Aot J) 4TS ON wit?t
ﬁw‘ghfm/ st p-tbhart yecords, :

7b. Comments (for example, implicit assumptions, sensitivities
other comments). ’

W/(/%wlaroeess»’zj /3 /47‘ d/&/fd—-/rz.sw%vn
onty. Seme Grrdr /s always possible
Wwhen vsg 4 a//‘yz'é/‘it{/" s‘hoae the ewrves bave

Lo be followed by. bhand,

100/MSN/84/01/17/1



Reviewer /? &Jm m Mg S
. J

| 8. What are the acceptance/rejection criteria for the test data?
Essenbrally, the cnteria arve the natvre s/ 2%e ;émsv.‘are P
préssrioms. Well-delfoned, vevtroal Ao etorecs poe g rovnd’s
test atceptasne. Tuyporupletc yertsrea/ fact or—
lonsiHers ble pyrelirred fostvrg, or sty rfacant breeboo?
BLOUVYIECMCE Are grmj-na’s' 747’7:’—85{‘ rejection.
'B8a. Were these criteria established prior to test development?
Jhe eritevia are jpnpliet a the assvmptrrns and
loneepts of e test, but-have not been expliertly

delrned,

8b. What is the logic behind the criteria?
Non-satrsth olion 6f-acceptonvce entenia ;mplics tat
Assvmptrms Limtcal to the test, sceh ¢s boreho/e
di?ﬂ&u%zrfézg édvnﬂgéhne»23//415atnﬂaofs*u 5uzrrvonaa6617‘n4cuﬁhzh4

Croclc) ) and paralle/;sm ot one prmerpal stress 'éoéa'nséa/eJ

rmay ne e valiA.
8c. How are the criteria implemented? (Data handling, review
procedure, corrective action.)

775rv12341 i>7:gﬂ425#5ﬁ7>1 eFfLIffﬁst‘dZa«e?’z:cngaavﬁEf»%?
Geolsgre aata

° Data Handling

ffﬂ’&dﬁ/ J/m are nﬂé WS)MO/JW SMMM}/
Stateirents M/Wd/ud’Mj strtcm eots.

° Review Procedure

° Corrective Action

8d. Comments.

Todgtrment enters P17 assessmg the severt SF e
rejeetion Sactors. T+ myst be G//jn!d/‘a/ft/ éyyﬁcd/ua(/st
at the ASSUMPELINS qre. @/most pever str/etly req/izad
100/MSN/84/01/17/1 /1 natvre, and that <vest Aeceptea’ A2t prost
be regarded accovaimgly, -



Reviewer % CM””’"’\?’S

Date /;/ 2 &// &4
Tl fyonn T4, Pondle fﬁb/gaw

9.. How are deviations from established procedures documented?

FFeld notecboods deta;/ test 4575 tovres. /6%44./795
s ot eritreal Jeoviatoons. Deyiated yacw JatE

Are. provided.

'9a. What is the caus;e of the deviation?
fAetors relaled Fo M'ézms/)/zf{e test ans sfe
Bre nvmevous and Ay rigurrs d/fvfa/é?‘h'fg Sveh
25 Chawvges oo rates, gaq, ranal eyeles, and
G oipment d/zanjgs", :

9b. How are deviations considered in data reduction and/or
analyses?

Hfowances art made by appli/ng rejectom errteria
/‘/4////445/¢ oTther syvasores a cLorai>ig o z%e
J VG ent &j;e Qanadlyst. |

9c. Is the use of deviated data controlled? (For example, not
used withoug approval of system designer or authorized project -

manager.)

Deviated data that are vnaceeptable ars rejested,

9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)

Deviated data way be @oeepted or rejected. 4

te data are sopporieble and tam be maniplated

to rellect the reselts thatt would have b-eer cbtamed
withovt the devialion, v the jUsgemenT A7 the
awalyst | the data A deemed v elol andarve aecpted,
Deviated , Unsalvageable data &re not relatable

to the vnde viakted laseE, g&«era//y becavse a/é [ack

o kpurtedy of the trst behavivr ak Kt 'Z;f e

borelhole and arc rejedled &4s non-reecktsve
Jo0/ks/aas01/17/1 BYYE demdiions. [7osT e yiatims arc
= . attrcbutedy to <g Uz)amwi‘per/mfmw_



Reviewer f'? éy-vm g s
. J

vate /1 /z¢ /5¥
Lo Ao T4 Pondle, RHo/Buw 1P

General comments (such as, relationship among di

G . r g different te

!mpacts on interpretation, instrument redundancy, factors i::ﬁltin )
in test closure, accuracy of measurements, limitations additiona]g
uses of data, and other miscellaneous comments). ’

Nl ﬁ/yd’rﬂA’ﬂc/Z{V"'\ﬂj /3 @%/M on 2he Qssorn PO
oL Imeac slastreity , plavarvity of the mdvad Aractvre,
,Oaﬂ’a//g//‘sm &7{ Dne /r,w4,~,aa/ stress with oA} é&méo/e)
vertreality (more genevally , borchole pavaltelim) of The
Lp stvre dveed, and the contrvity o these comdi~

/N He ok 4?,4?@;5{{547’14)/ the Lest. DOther assyny? —
payhole tyoss-sectrIM errevler iy, Goner -

ale add vl fu¢474‘4’d Lrons to datz S)W/%‘mcc.
Tt /5 rmporéant 2tat the experimenters and b~
Stream USers oF the datba Ao ﬁyﬂ’ra%aaédn‘nﬂ ag -
preciate the [nn i€ 7S ﬂ?ﬁ the technigoe. Drs-
Cussioms w th ,D@rsd-nm:/ rvolved wth the testryg
féucég/ éx-ée«r.s/‘v-e/y o the SUéJﬁCf ot I Zadrors ans
e s oyident that there has beew an uarencss o

e throvghoUt the test™y.
BrodS /D/oaea/u/fa/ avd /aQAZ)/

2. Foll documm{ﬂ'{vm) d/ma/r/‘y
dontrol /mm%’ac’s are affeeted 6y e peer to Lxerelse
serentifie jodgement m test condvet avd data prter-

pretation,

3. Hya’ro;!raaé)nwj wtthe
process that began w
asscss the M-sitv sEvess s
W the geologic envirvenment ot the BWIP 7s alfectzd
by a ca-mp/ex set o/ 7451!0/5) not the Jeast mz wh reh i

a’e/%} Qund the procequres Yave been aend dowdryve
100/MSh/84/01/17/1 T b€ adapted to sitc ~spec e comditions.
10

10.

Lions
Lrovs, such as

RWIP has been an evolyin

Zh a neﬁa"ﬁp/rz//wwa/n‘ &
tate. h’ydra#/a&fu/‘/‘n



(l/t/ Reviewer . ;D; PmeA
Date /-~ /4- Y

Draft Rock Mechanics Data Review Checklist
(Revision No. 0, January 18, 1984)

Name/type, identification number, and date of test.

Hya/r‘w[c //)a c/Jn'rf_]- Sertes o les/s /af//a/m(a/ ,/U,,'.J 1 182/1125

la. What is the overall objective of the test?

j@/?rm:'ne n ;,‘/{: ,r/r(ﬂ S/A/e

1b. UWhat specific parameters are to be determined by the test?

Iﬂ/(/Vu/ //el////fll‘/ffl //)W /“/(’ //4t/://( ﬂ,’(’f/tlaﬂ

lc. Is there redundancy in the test concept? /
y(’J, _47/ /f//(a/r'ﬂj /c'r/f a/' mu//r//( /oon' o
4/0, ] /44/’ very /ﬁ“/ /(.oéna/on/L m(«Ja/fm(A/{f are /&4(4_

1d. What criteria were used for test site (or sample) selection?

Cove /"]!//’/"/ﬁ]"/h" /0J4 for on Pruchored A}/}(’(/’aq

le. How is the rock at the test site characterized?
. feo /0]7 ]/ﬂ 70

1f. How was the test( designed?

| ‘ﬂa}f”/ 077 /w;/a' 4/&)/ (’/r//(/f'(’r/rf’ 444/ y /'ﬂrt‘/:‘a/ /?’I’J[/’c’//g/
MP‘;/ a/ 64/// é/ /(ro]n,'ZPQ/ lu//on‘/L‘/ ' //f ﬁf/o/

1g. Comments.



Reviewer . J $ aemern?

Date /-2v-FY

2. Is the procedure documented and complete, and is it in written form?

lcedne 6 i, hud fon haos it s nd viny seanid]
am-o//wu’aéxw Adw'éf&/’" W //MwaWu@%éé%

Sorm.

2a. Is it a standard (ASTM) procedure? 1If yes, provide reference.

Ae.

2b. If non-"standard", how was the procedure developed, reviewed,
documented, and approved? For example, COE, USBM, USBR, USGS,
NBS, or other (internal) processes.

Duidiped vy m/wz{ fsood o o Hovider i

o MW,,W/

2c. Have there been revisions and how and when were the revisions -
reviewed, documented approved, and implemented?

docmintis i rolibrod, 7/,,7%/

2d. Comments.

100/MSN/84/01/17/1



Reviewer / D qenen

Date Jan. 29 - (979

3. How many of these tests have been performed?

. q/. fa—wzce - Bar P W'M/ W/é&é%av&%

3a. According to what procedure revisions?

~ 3b. How may test results, obtained under different revisions, be
compared?

Tort secods puside suffhsarid v didh b wttlo LAoiled
compauion, 1«/[&/@774—44 6 4 »eyﬁvé%céy

3c. How many tests are in progress and which revision is in use?

3d. How many tests are planned?

4/72 %W/(/? M?//é"”“/

3e. Comments.

100/MSN/84/01/17/1



Reviewer J j4ﬁm{"”

Date  Sewr. 29 ~(3FY

4. What instrumentation is used for the test?

) /9éb9¢jbza4¢é;zl%?f epaudéizi/

4a., How were the reliabilities* of the instruments specified?

Aéi4/ J?ufasféZGK/

4b. 1Is there a calibration system and were calibrations
systematica11y carried out according to approved procedure?

M/W A W;M /M/MM/

4c., Are the calibrations traceable to national or indusirial
standards?

Ves. | ‘_

4d. Comments.

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

100/MSN/84/01/17/1



Reviéwer J \Déemeﬂ
Date Sag. A4~ (17Y

5. What'are the data collection, reduction, and presentation
techniques? '

C/af//t’(ora/prj,' Mﬂﬂua/ 4414/‘4/}13'.

5a. How can the raw numerical data be retrieved?

?/ﬁy jbf'ﬂj ;acé /é p/,}/kﬁ/ CL,A /;/‘ ft’(/’l/

(1543) m(uur(men/!, /:9/0/0/5(0//?/ // /772 ”'“"/"//‘"?”4

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

% /4/0 /e/d(//'an /@I{(//-(i,{(/(/j/‘aﬁ.4/2/64/.’1/;/]'1'&/
/‘7 //(JJ‘//(} 4/!‘;/ /é&//d /(/)

5c. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

yej. 4/04’4 UI("a/ /g/m-r/f

4

5d. Are the data keyed to geological, environmental, and other
experimental conditions? :

ﬂ”[//”//""/[/, 4(&34 /()"}/'aé/aé% e A’/ é//("" ¢ d/o"(-

Se. Are the data traceable to a written procedure?

ﬂn(/ Wi ldD / M/ﬂ/(//{mfﬂ/{(,

5f. Comments.

100/MSN/84/01/17/1



‘Reviewer J Dd@/ﬂﬂﬂ
Date Jan. JY (9FY

| 6. What techniques are involved in analyzing and interpreting the data?

()an’ﬂ /"0”4/ //a//d/ac/yn'y aaq/;,'/ /4/@/ e’

r('/yrt'/f vri ?2a //'ar/.—

6a. What empirical techniques?

o ne

6b. What analytical techniques?

[loﬂV«’”/.aﬂl/ 4444/// e/ . D(ufnpkl 4/ s -f(/{

6c. What numerical techniques?

Aone.

6d. Comments.

100/MSN/84/01/17/1



Reviewer ./ _Da Cmed]

Date JSaw 1Y 9}y

7. What computer programs are used in collecting, reducing, storing,

presenting, and analyzing the data?
7 “,4/':)'7) no /h/éf”‘(

.:/7/},'/(' 2er /C/ “'J;'ﬁd/ I’{/d// /ﬂ//ﬂ
cn oA«/ﬂ mafm or /(;u/A’.

7a. How are these programs verified, validated, documented, and
controlled?

Vol- relovant For res lts only Sor /’”/’I’*‘//’””“//’"’/””'

7b. Comments (for example, implicit assumptions, sensitivities,
_other comments).

'\D/j/' //'Zea/ //o/} ¢ [a.—/ re 0//} or® ,,,/ very
fe. | ‘

RCcor 4

100/MSN/84/01/17/1



Reviewer _,/. Daemm
Date San. LY (9FPY

8. What are the acceptance/rejection criteria for the test data?
JUO{//’I?A /. é/ &/f/d /0/ - ,1'1492(’/ , (om/q//]aﬂ q,,/z
é)(/?/C/Ea/ ) "(0»4(/(’/4 /’0/44_/.’ /f/V//_f.

Ba. Were these criteria established prior to test development?

///J/ P/(/o/'//'/% e A//,'///n /:/M.

8b. What is the logic behind the criteria?

ﬂ’o/”ff/a/r.t/ /”/j EN /

8c. How are the criteria implemented? (Data handling, review
procedure, corrective action.)

° Data Handling

”@/‘(c/wu 0/ /'nqr((/;/{‘é; /4/(

4 4% fockned

° : . /
Review Procedure /Voné, cxcep / e

f/(’(:'az,i/ on /_361///0 I/a/l[.

Corrective Action

1/0/ /015"4/' a//f’/ /C//

8d. Comments.

100/MSN/84/01/17/1



o Reviewer J _D A emen

Date Jan. 1Y - 197Y

9. How are deviations from established procedures documented?

/aéo/a(/br/ ﬂo/(évoéf, rVa/A, rw/(! on c/«//j[

. -

‘9a. What is the cause of the deviation?

/)/r'mq/.v'/:/ ,,/pe/a //'ona/ 0/’////'«,///'17, or (04((77//4/ CAA/(I 7
/e; / ﬂ/ﬂ({’ a/wrf.

9b. How are deviations considered in data reduction and/or
' analyses?

ﬂn/y é/ b/.U(Jéwf(rf / //A/, é/ll./l v /'n,//‘)p,'x] Py /fﬂﬂ'%/ff)"
are ,‘M/) rp,/,'/j'
9¢. Is the use of deviated data controlled? (For example, not

used withoug approval of system designer or authorized project
manager. )

f/ﬂ!(m a/n,'/mer 7' o///a/a/ uva/ (0”[.}//& a/a/o['

9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)

100/MSN/84/01/17/1



[

areprograms are used in collecting, red:
and analyzing the data? - / /lrwf'
Goed, no 7

Z/ 2er K/ ['n.(/ ryyp// /”//ﬂa,d

44:4«';/} o7 )(:u/A’. qreion

‘ , and
2 these programs verified, validated, ¢r-'-1me“ted

11ed? : /
' 7 ! ) , ',,./ r}fﬂ/" 7 0.
. /PVaut / /0\/ /fid//{ o é Af /7 '/’4 /,

T ore

' .51 jities
ts (for example, implicit assumptions, ensitiv R
comments). / W’,//

F "o
boar
Z, (-/

/'/z"Zea/ //o/} lh [’nc/ //; ‘

fe.

T A

PRIV RN SRV . 8

_ing, storing, > e/

s //



(5 Reviewer V- & inann,
. \
Date Ton . 24 andd 26, 192G .
Data obtoained Frem RJ»~J~) Hvnso
B

praft Rock Mechanics Data Review Checklist Chshine (o
(Revision No. 0, January 18, 1984) Rto | B P.

1. Mame/type, identification number, and date of test.

1a.

1b.

Ic.

1d.

le.

1f.

1g.

PM Seds Bodw Test Nool, £28 Y, comdueted foee
Tk 1, 1a%0 fning®e Tammanng 24, 1982 (( Q4o damp) |
What is the overall objective of the test? |
To Ak e Dtmnrnichamaid bidain 0y e
What specific parameters are to be determined by the test?.
Is there redundancy in the test concept?
b Ery Lok baba S H1 ond B2 e Oodeotif
) R NN ¥ TP | A A 'a«;ﬁﬂ~ika7ﬁkm /tﬁryﬁ;hg
hmns thAbue-

What criteria were used for test site (or sample) selection?

T bk Ak wwan Aditd wo Dhe Povvns Flor, =
MWM tr,\\‘\w baa Mt af Mzrw’f%%mz

How is the roc_:k at the test site characterized?

How wabsdt)f\lz test desfgned?
T kot vt diorad e 192 ey e sy Al
Pformad B LBL amd Torow Tk ( LBL-T069  Dea’e) The
st prosnens 1h disenibed o BWi-02 -TP-olof .

Comments.

A I S s i fhe 11007
W Aadbe e foe Mok Bt by wsed B G
M prodihin madel amd Compry prodidd v
ok A (s hned) Ak sy Auaberte



' ‘ ’) I'd
Reviewer V' kuqﬁw\kv,~
. t

Date ‘ j.zti! Py

2. Is the procedure documented and compiete, and is it in written form?
il ﬂm-mwwwww
mWWM inhrmrmtr A iins dencihatpmaAt
va~w~1 o bk '

2a. Is it a standard (ASTM) procedure7 If yes, provide reference.

No

2b. If non-"standard", how was the procedure developed, reviewed,
documented, and approved? For example, COE, USBM, USBR, USGS
NBS, or other (internal) processes.

Cﬁ~Vé~v~t&AR}yJ y}JhL kﬂiugf,,_ujk ’PV'”*” Laﬁﬂfun~¢» FL‘NALL1L1
bﬁwmkvy(ng.' '

2c. Have there been revisions and how and when were the revisions
rev1ew9d documented, approved, and implemented?
\M‘ﬂk'{;‘ L

QM}‘M ‘h ﬁ“’ w’ MAnIR~ WP
g,,,&v*di an P~ - bk xn1ﬂzru/r3&4l +. |
&vaﬁu?1-4rv (P, SRR Wy = *“’“““*“~f;;;LA$A o~ uv*lll
2d. kwwt e tneninde] frem sToe K C0c -
. Comments. l bl o ( F. ‘

100/MSN/84/01/17/1



| P

Reviewer V- KAanan
!

Date ﬂzulw

3. How many of these tests have been performed? X

Onr

3a. According to what procedure revisions?

Net  Prpplacable

3b. How may'test results, obtained under different revisions, be
compared?

Nt Mpplaeile

3c. How many tests are in progress and wh1ch revision is in use?

WWM&MWWNWWM-
oK~ )" noPweminda iy ard b I A~ o W ?rvip¢4n_

3d. How many tests are planned?

Now # Thn Now Sonfice Teok Encdhy (nsTP)

3e. Comments.

100/MSN/84/01/17/1



Reviewer V- Q*1?wu»wv
Date ' 1] gy
) ¥

.4. What instrumentation is used for the test?

‘ Mo e by bt o b b

waad  emn nuNM~«Mn~?&n, v$ﬂ~tg{ AL 2 (i
bmxﬁyﬁ.qum«h£h~ (3DC) oA MPBX ( e~ A5t
JLﬂtb:?:i:;~\4/élva) K

4a. How were the re11ab111t1es* of the instruments specified?

Dvcunmef HWE -10090 - Run. 0¢9 - W,{«,_,{ 1 WW
W , hw f)We-J , oA r: £ A ng - Sy, 72
’f\V\- n\/« (WW

4b, Is there a calibration system and were calibrations
systematically carried out according to approved procedure?

o - coddbrabinn  ne CA#¢V~L4‘ A Gézﬁhpvb civf»vvsf
amd afbrn fha BAf

4c. Are the calibrations traceable to national or induétrial
standards?

Yed

4d. Comments. ~ ﬁLc b,,i’ o { 2ed
L’)WN "W’thwwh

TW@(sti) f Onprov be "‘“‘W

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

100/M$N/84/01/17/1



Reviewer U"iaaf;\~w~
Date f/ 1,51[&.{

5. What are the data collection, reduction, and presentation .
techniques? )

Ri-Bw-ST-33P desoher M alyniflne motd b comvint

M mmismnnid daks g ebbining finks. Tha Dok hregpmith

Sa. How can the raw numerical data be retrieved? t“?ﬁﬁ"‘ ANL ”“*"”“:Z?%?Ee (_
T roer dih o b b fn DAS pplinm hon
o b oV Lot h/? ﬁkfo°~ JLVV“" /

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

DS PRV N al%4a&fk~vvo ane 13\aCﬁf¢~\il~04117€:4’;:f%4/
?,a, Y TM W W (@T('f) ‘W"({"

. bae on fhe DAT
5c. Are the data presented in a complete and clear format? [ 3 ]Efé
(Comment also on the utility of the presentation.) :

8- Sevirnd b 0 Hoho com be Aainid
S e DpC. |

5d. Are the data keyed to geological, environmental, and other
experimental conditions?

Yoo -

Se. Are the data traceable to a written procedure?
W.WWMmf*M‘-

5f. Comments.

100/MSN/84/01/17/1



Reviewer V- ELV1&\A-~
- 1
Date -~ 2£[ gy

‘6. What techniques are involved in analyzing and interpreting the data?

gttt A k‘”‘"‘”‘”}’“”’ ane  wAS f; Corint T
wisomed bbb LA fko . A lowunf amadigsio
' (et d LA .

6a. What empirical techniques?
Tha b Aflne LA 5 add © Tt vaclisn nadned forr
ﬂ\.\ W L Z . a.‘ ,rl-ow Fomme {x,\,‘;._J AN
wmd b ootane Pt Lo B Da9.

6b. What analytical techniques?
MWM AL w é

@&W,W_WM'

6¢c. What numerical techniques?

6d. Comments.

100/MSN/84/01/17/1



Reviewer /- P\,ﬂ}\.\,
Date ‘!l£‘?¥

7. | What computer programs are used in collecting, reducing, storing,
presenting, and analyzing the data? - )

Des-T  in e Comprbin progra— A Mk, vedrneo
~and ol JﬁehL {ﬁnwv~ fn ekcvf'

DAMENEL 1o ek v amedbopie ) feof Tasedbs

7a. How are these programs verified, validated, documented, and
controlled?

(D:DA'S'GS v Anovmand w ST-227 . A"’W) W‘Z‘/’W \:r\.«'h‘wb_,(
HMWMM,W% ETCS,MJM
(%xﬁﬂoh\b,«tci R N GRS, AR | ¥~] 27T¢c S, |
@ Dpminel hos a WAAD  mamaeA Rensiimns K 11
4 ¢ by Apthid Mechamnio Ine @M,

A L
7b. Comments (for example, implicit assumptions, sensitivities,

other comments).

ek ook ok sl i DOENEL

100/MSN/84/01/17/1



Reviewer V. 2u45fvbh~

Daté ' I!lé!8¥

8. What are the acceptance/rejection criteria for the test data? .
mw%nﬁwkwkmm
h~u~v+ f‘”»{qzv~v\gﬁmlsa *vCth~v~v~vvuf BV"\AJLI 1&%--:r
?ZA13¢</614( dok v manban
e;& o {1u\ jDst '

'8a. Were these criteria established prior to test development?

Db enbnde MMW*'SW*J fie
Ak L on 'n“ Dt

8b. What is the logic behind the criteria? |
O Snobrmst by prended Dn vegen ) pnfermane
(:) FhﬂyA/+' e~k v oot Al ool Han
St [k Tprsfig poamip

8c. How are the criteria implemented? (Data handling, review
procedure, corrective action.)

° Data Handling

° Review Procedure

M = Noaroowrd Al a Y 3 , o S &’YE""'
®.  Corrective Action
faﬁﬂaxun PN PSSty ~ . 2 L% ?*47*Jé{k

8d. Comments.

100/MSN/84/01/17/1



Reviewer ¥+ Lafanmna
’ |

~ Date t/z{!gg

‘ 9.‘ How are deviations from established procedures documented?
QLMSAQM A Q)YW W"\x ((ibw.-wa&p( A’? W/
‘9a. Whet is the cause of the deviation?

Dhooid P fintl chomges cansd met q e devikinn .

9b. How are deviations considered in data reduction and/or
analyses? -

Mokinid PnyKﬁ,tiro Lrv Na Hlck Bt an prin lef“(

9c. Is the use of deviated data controlled? (For example, not
used withoug approval of system designer or authorized project

manager.)
Nes

9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)

100/MSN/84/01/17/1




1.

Reviewer [ - ‘Lﬁchil,'
Date "/7/4" — /2L

Draft Rock Mechanics Data Review Checklist
(Revision No. 0, January I8, 1984)

Name/type, identification number, and date of test.

NSTF  Fs¥2
(Heatw o Fotly Cotel ~ 40 Ao a)

Healer oy, Sew- 20 ez (Jo-. 24,83 — Las oa
la. What is the overall objectf&e of the test?

71£4yﬁ,,4nwzcila-vcﬂ~£ beloavin 3 oo Ch -vaant.

Oper Cocd ¢ Adiddns |
ﬂ4::3:;2 lﬁhﬂ&c(dgzzzﬁ/fkmreuml&Aﬁﬁﬁn 4;4f/;zuyh¢“7h./\gAVy01$4€_

1b. What specific parameters are to be determ1ned by the test?

9 l’< C(’;)MP Zz—wu

lc. Is there redundancy in the test concept?

ves. D&t& q_,w,u.s:(“wn 975(@«» bacé_ .»4, Sﬁ»i’zémg

1d. What criteria were used for test site (or sample) selection?

ér@”" cLwedt v chorrcZd & al=
p{a/zi le sewghce (eary wccess )
le. How is the rock at the test site characterized?
 pnt MW) A»otéé&-&.r c&5e 6291“ M?”W’L
/&tfzﬂ Loebdsbe 9“l°AL°Ef¥9 ,QL»‘-d%alﬁﬁjy 7&24?L

1f. How was the test designed?

Staips pemed ad amedol” . Scegeun am%e q
G delirminc Aealer oo Ciiz;;gg4§3 '

1g. Comments.

/D‘-aZZ-, AVUA{/L'SJJ e ,Midﬁ(’ W-jaﬁg 5 20Tl 3,y ez



Revievier

Date

2. Is the procedure documented and complete, and is it in written form?

" Yes, S See Ky List

2a. Is it a standard (ASTM) procedufe? If yes, provide reference.

No

2b. If non-"standard”, how was the procedure developed, reviewed,
documented, and approved7 For example, CGE USBM, USBR, USGS
NBS, or other (internal) processes.

_L,nﬂfflaﬁpa_o.c ﬁ? c%; f;uué¢491u1211c417t4 (7CZ£4H5J2Lf549a

G;‘c—ué%m.CE{;> I

2c. Have there been revisions and how and when were the revisions
reviewed, documented, approved, and implemented?

Nes. See ot cliwent: B tes/ /cféz,1 s

2d. Comments.

100/MSN/84/01/17/1



Reviewer

<=

Date 1/24 /24
i / [

3. How many of these tests have been performed?

3a. According to what procedure revisions?

NA

3b. How may test results, obtained under different revisions, be
compared? -

Nﬁ_ M L S
3c. How many tests are in progress and which revision is in use?

3d. How many tests are planned?
| J7F~
/\/c) AR a At N

3e. Comments.

100/MSN/84/01/17/1

/ - .~
( frul Teet c,Z{th@u‘?Jzeh o ,o»w;«wa)



Reviewer

" Date

4. What instrumentation is used for the test?

4a.

4b.

4c.

4d.

TCs, ADG: it Pere Fasy WQZZL/
(Foielole exfz@o%e,m) Acsuolic Eny

How were the reliabilities* of the instruments specified?

T lemwns o
C;;r:::ﬂffzﬂ§no X ca;fgéi&,crwu-eA¢/L iZ::b:E?LEZ‘ t:i;,

(/'”1{' HWS = 10090 Kev. 0"7

Is there a calibration system and were calibrations
systematically carried out according to approved procedure?

chiatd 5250:;2 T,
5;271"\{. CZLLAAA~ vt 5ﬁ6(5¢ ) .

Are the calibrations traceable to national or industrial
standards? . -

\/e& s

Comments.

o Sladnd Ases it @4@4{‘ come ddnec
e fM{’—M'Z (componet) cals bralions ame Adne
Ttk Tanceable T o lenclo

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

100/MSK/84/01/17/1




Reviewer

Date

5. What are the data collection, reduction, and presentation

techniques?
éi&gggiigjﬂfix, <. Aale Oragor (semote )
_ RYY/ chec > ba:é.u/p apes wr eaucfz Z;&e
. Peduihion =¥ Compruleri3od | vt ‘alac*u~b024f4»é}o¢£ZZa¢& 7
{QW —5 tab&d; j}}_a/’a-/»/ (we/m. Mo)}sc‘}f@b P&ﬁ‘
5a. How can the raw numerical data be retrieved?fw" Lo
&Zsaxi;z 248 some  Shaontalns VY c>;ynﬁfa£;c.
/ Al tovda jF :

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

f37 amdepondleds ,4h§g2elrtvtg g/;vt4z;»£4aa~uo el
% 5.;407(8::4 %jimew . .

5c. Are the data presented in a complete and clear format?.
(Comment also on the utility of the presentation.)

vee L, ‘

8d. Are the data keyed to geological, environmental; and other
experimental conditions? *

Sacll g

S5e. Are the data traceable to a written procedure?

Yes .

5f. Comments.

100/MSN/84/01/17/1



' Reviewer

Date

6. ﬁhat techniques are involved in analyzing and iﬁterpreting,the data?
C(%.éuf ‘6; Zhe éﬁZlé%‘bx)

6a. What empirical techniques?

Cobie  pploe 4/, = “wﬁ’”/dﬂf
/éi:/ugf_ 3»2;ycﬁité>0

6b. What analytical techniques?

ShectistievA W Z@%N /d—afm

T e @

6c. What numerical techniques?

7§VM\L62/ €Z§¢4&uf‘ Zf¢h,zli ax%§$g&£»xc£.

~6d. Comments. . .

100/MSN/84/01/17/1 -

-



Reviewer

Date ‘// 26

7. What computer programs are used in collecting, reducing, storing,
presenting, and analyzing the data?

! A g ol ) ock 00{9{ oy
s TL PR g gher ﬁ.ﬁ;%i@ww e

_DAMSWEL gor amnlyr

7a. How are these progréms verified, validated, documented. and
controlled? -

DPASTES  Ls ocumented (02 24.)
fu?’\' _).M} 61\4—'34, 63‘"‘"‘-’ .Q.L.ﬂ_% ﬁabtb\— "e/\;\-t'(d':ak
accepts o Azi,u:fi Y ~c.5~.-7,n. Bas Tecd. . CJN# s,

MCA_’! M AN y LY -
- / 7S Loy (VeAxs 1L,m
ARNIE 7S0 AL ‘»uuké:£~s ﬁ:ﬁ:gaga? fr AW,

S7 PCoticny Aot
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8. What are the acceptance/rejection criteria for the test data?
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'8a. Were these criteria established prior to test development?
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8c. How are the criteria implemented? (Data handling, review
procedure, corrective action.)

° Data Handling
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9. How are deviations from estainshed procedures documented?
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‘9a, What is the cause of the deviation?
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9b. How are deviations considered in data reduction and/or
analyses?
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9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)
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10. General comments (such as, relationship among different tests,
impacts on interpretation, instrument redundancy, factors resulting
in test closure, accuracy of measurements, limitations, additional
uses of data, and other miscellaneous comments).
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