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Instru mentation

Model

Information potentially subject to copyright protection 1
was redacted from this location. The redacted material '
is from a user manual for a U-Tube Manometer:
Manufacturer was Brainard-Kilman, Stone Mountain,
Georgia. 1
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A\'r i:\ermca.blh'\‘q Expert mental  Setup

Daff, lartial Monufeackuyer
(22143 1P Brarnard ‘Xiima n| 8’490 Permeabfl:n{ Cey
Po Bew 1959
Skene Mtn, GA
30086
/22/43 Merram |nstrument
| DRSS s’cpﬂ%
Feiger Co.
fievcland, Onoa41oz JloARzswW M (- Taube Manomete 1
10” Ranqt {(no ¢aibrotion needed )
!
iMericm InStrumend
b jz23 hiev eland, O ddiwz] O DAx40Tm
: B0 Rangelno saiv brotion needed J
% /2293 Nl mahic “40-50
Moore Baducts o §Seralt 14870~ L3 mic
Spring House, PA | B0ps: vonge Pressure requlater
f 7 ¥
loge (blebrated { 03-17-93 (0-6opsi)
4)z2/93 Nuttmatc Ao -1c0

.Sgrins I-bu&f) PA

meore Preducisce Keviald 148710 - 1/ 14 mR /

lop psi range
o

(’“Se Claliproded : D -09 -43 (o-ico !>~5))

Information potentially subject to copyright protection ]
was redacted from this location. The redacted material
is from a user manual for an S480 Permeability Cell:
Manufacturer was Miriam Instrument in Cleveland,
Ohio. —
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10 11

ce fB8/93 TP
'T%n, Por avr permeabiivty obtarned

3am'ole.: Cuamrc, o from AsTm DA525
Lcngﬁ—n L din _ Slandard “Test Methogd FPor
Diameter: 1.90n Pcrmtabt'll'tt(i{ of Rocks B& Flowing Asr
ConPining Pressure . 45 psi J
/M - 176 510 B NS/ 2 (ao'oc, ¢ latm) - k= 3QePe, L

dp: +ne Ctnhange ’n pressure
| 9 f
kcross the Sample

P Z’P&/;')A

Pe = fressure O+ 1ine Samples txit

s D Qe e w L H Qe pé,“, !;

(P Pe)LPLtPIR (4P PP

Y ~volume of arr Plowing & +ne
4
Sample et meaSured over

6. period of +Hme

K> 2Qe PcuL

t = time

40 Pua pﬂ)A

dPlin H\C}) Pel(in H20) Vi) E(s) K (m?) : permeabinty
1.9 b 500 Tk .70 A = cross Sectional area of the
1.9 _ 1.2 500 68 .91 Sompie
2.0 1.3 500 b5.75 o OU/18/93
D) i. 4 500 2.5 eﬁ-—Pr\-es—PL)e‘J-G Pressure wa s ednvevied
2.2 1.5 oo LD .3¢ T absmu}e pressure assuming atmospnerve
J.4 l. b 500 56. 29 ' pressure o be 147 psoa‘ A
2.5 a2.95 500 51.753
33 3.3 500 40 .06 The permeability was caleulated
3. b 3 4 5060 3L.0L3 b'?,‘ rnpw#ﬂ% tne deta into o QOPRD
S.0 3.5 500 85.io0 Spreadsheet .

A

@rvolume-h—nc, flowrate = v/t

The valués obitained +hrougn
(v

P, = pressure at sample inled =

Pe(ps:a) +4P(psi) ‘L

Fn¢  Spreadsneet  (were +hen enecked

wiin several hand sl eulations

.
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14 15 )
_ CLf0i /a3 TP 7
_ | aPlinHg) L (in WD) Vim)  t(s)
— Media . Ceramic . 4 1. 6 500 54 5|
— Lengdn, 2o 54772
_ "D\o{)muer'. 9 5a 54.3|
—_ ConP . Pressure . 45 ps: tove = 54.5|
N 2.0 1.9 50 4904,
— dP(in H‘Q) Pelin HZ.O) V{mt) tis) 49.26
_ ) .O . 0.4 So0 135 .30 48 95
_ . i33 29 taye = 49.09
_ \33.57 ' ~
— tove = 134,27 LR d .1 500 4. 56
— 4( .50
i L5 6.9 500 BL.88 418
- ‘ 81, 31 tave = Al ]
- ©1.39
L Love - BT.2| 3.0 5.3 560 4334
r_ : 43 4|
'J_ dD.o 1.9 ©0p 65,1, 43 41
_ - L5. 24 tave= 43,30
_ 1591
- baue = 65 44 ) 2.5 500 39.80
- : 40.42
- .2 .4 500 59. 4¢ 40 .31
;__ 5q_70 | tave = A0, 1B
- 50 .55 | ‘
L tove 5.5 3 4 2.8 37.70
_ : | 31. 81
L 3717. 51
e tove = 37. F
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40 Ol;IZU"”

Pe Lin HzO)

Vimt)

tis)

{Pe(in \43\
2.8

3. 4

560

24,02

23.92

24 .00

17

Ok J21]93 TP

Threg +Hmes were Yaken at ecch

differendval pressure , The averoge of

tave = 33 9%

these +imes Loas tnenfbund . The times

3.l

500

T Po(i/iff*ﬂ

32 28341

52.53

re @ d e dilce  ang

error

Eoave = BZ2.42

Wa) Uockn'rz% +he bubble

32.52

The  Querege Y meS wWere usSed in

caloulating the Llpwrate &8s well

as.  _tne pecmea bii 1'-4—&!

4.4

50

2884

28 .98

28 .99

lmuf;ggq“"

4.5

21.568

27.59

2T 8o

Eawe = 270

48

4.8

5co

Ol 2(
3.3l

Hhie 42

fave = 2L.33

5.0_

5.1

500

25.51

25 .41

20.61L

tave = Q8 B
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Eave 102.. F&

r,——rl
20 21
O lzz]a2 P L /
APCin Hg) Pelinbze)  Vimi) t(s)
Mmedia. IRT B3 28 6.0 \O 84364
Lenotn . ©.99 in Q4 47
Dia‘fjncicr ! \.Q9in _ B 93,91
weigrﬁ . 53.59 tave = 93.99
dPUnHré) Pe Lin_H:D) V{m) t (s) k’f 20 0.0 10 q1 .l
r 1B atm [ D.D) o - 1482 - 0a. 4b
49 .26 88 115
149. ¢t Lave = 8217
Laus_ 149 . 0| '
3| 0.6 1o 8,13
bo 0.0 Jo 1320k 85.21
134. 14 B5.46
l37"—8-ﬂ’ teve - 8580
Loge = 133.22
‘ r, 5) 0.0 lo e 13
L Do 0.6 1D 120. 14 25 w4
L ' izl .03 -y
iz} 51 bave="15 .19
tave * 121 .09
| 40 0.0 10 5.8
L o4 0.0 io tio -2l 65.2)
fe4. 2l L5.03
L TTREAR tove = L5 .11
tove = j10 8% |
| 45 0.0 5 BL.zo |
21 0.0 10 ov.8¢ ] 5l 3 \
loz.%{_mﬂ ?}5&# {
102 .. 3 baye > 5C.3) J




23

Referenced disk cannot be located.

Above 1S +he dusk  aontarned

‘Hie Of‘(‘hrnmS use d 4o evaluate

22
dPlin Ho)  Prlinth0)  Viml) ¢ (3)
50 0.0 10 51.93
5101 |
50.%5 B
tave = _51.2¢ -
55 6.6 10 A . 40 B
45 .50 L
45.5| -
tove * 45 8D N
bt 0.0 1o 42 .1 b f:
41.714
41.20_
tave © 4.0 |
S .0 ) 38.42
31.93 S
21.59
bLave 3199
o L0 Jo 25.50
24.53
24 @2
Lave 34 35

ine (u‘? Permean bi ity

for_due hubbltﬁjou) mnete

proogram ¢ A'QBMB&; RS

For JAm.em L Llowmeler

profjdmm: AlRELOW . BAS




II 94 25
, 0L ) 2.3]9% TP
" Media | ALT. 64
( - Diametey 141N
Length
UJe\Sh-\' N
¥ vigsible fracture ocross reek
aplinHg)  Pelintz0)  VCm)  b(s)
A 6.0 10 41.51
41.58
- - Al
| bave 41.42
4 0.6 lo 21.45
2l .2¢
21.36
- Lave H{ 34
e : .0 10 T 14.32
{9.24
4.5
| ’ Lave V4 .39
Teat  Yermincked / "
Volume Cnenged b tnerease hime
: 8 0.2 0D 99. 10
48 . k¢
99. 82
tave 199,19

—



V 26 217
aplin¥a)  Pelin He0)  Viml) _ t(s) APLin Hg) P (in Wz0) Viml) tis)
1) 6. b 10O 79.52 y2yR 0.2 100 38.87
. 97,45 33.21
79 .05 - 2320
tewe 718071 {ave Tﬁ%‘ﬁf—q}
‘ : 39.01
\D 0.D (00 L1 4 24 0.2 100 35 .86
: (L1.32 3L, ‘80
L7182 35 3]
Laue ‘17.63 IZ‘W( 1) .Ci'al
;.,‘ 4 0.0 (00 57.69 S 2 6. 4 100 32.53
. 58 .23 : 33.10
:;’ E? 12 . 32.
teve 571.41 tave 32.775
1% 0.2 (D0 54.52 LY o .4 100 30.37]
H3.5¢ 30 17
| 53.99 ""30.35
}L tave D4 .02 teve 30.50
18 0.2 100 47.79 i 30 6. 4 ___1pg 28 . 34
41.719 28 .34
4122 28 42
tave  47-8% tave 28.37
N0 b " [00 43 34 32 0.5 100 2¢.55
42.39 S 26. 3D
4z.45 —— 26.%2
tave 4314 teve ol .51




28 - 29
dPlin Hg) Pelin H0)  \im)) ti) | Ap[gn:}\éjf e Lin Hz0) V{ml) t(s)
34~ 6.5 100 25. 1 Al I 100 8. 19

24.8¢ g, 43
24 Q0 18 . 34
tave 24-.9471 bave }8.32.
A, b_5 io O 2227 | AR ?5”.01;0’23 160 i1 .71
23 40 17.53
Z3.3¢( 17 50
Lave 33;34~’ tave. V1.0L2Z.
20 0.0b 100 2206 i 80 0.8 | O 17.09
2184 t7.09
22.19 e 871
bave 22.006 | Lauc 17.02
40 0L 00O 2] 44 lo 0.0 10D 1277 53
20 .98 121.52
Z] 34 12521
kave  01.25) tave 2.4 17
42 0.7 joo ( 20.07
70 40
19.6]
bave 20.09
A4 0.1 loo 18.94.
19.24
18 92 _

fave 19 .03
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33

. - 3Plin Ha) R in H20) V(m\) t(s)

Medva P JRT.BZ B 52 0.0 10 8z2.38
Diameter : 1.9° ; 8l.84
leng&h : - 82.04

weignf‘. QB.ZQ‘lj Lave B2.09
dPlin Hﬁ) Pelin H,0)  Vimi) kls) N PA- 0.0 o) 13.09

20 6.0 LD 141.57 1% .06

148,19 11.84

147 .90 Fave ?—é—r;—o—

Lave = |41 .89

N, .0 14 .31

40 0.6 lo 0B .16 74,22
1084 B 13, ge

(07 19 tave T4 14

tave (OB, I'F

Y5 0.0 Jo 71.58

1177

43 0.0 |2 BR 52 ""11.85
B8.2i tave  11.73

81 15

Jave B8 .10 Lo 0.0 10 L% .92

‘ L49. 20

56 0.0 [0 84 .15 4717
85.00 68 .13

85. 08

o494 L4 0.0 10 i 43

e 28

L5495

bl .22

—



4P Un Hg ) P G ) Vimi)  b(s) d0lin Ha) _ Pelin W:0) Vim) EGD

bl 0.0 10 o T1 C "mw!&o:g_:‘sqﬁ D.0 o 50.50

bl .l

6. 1!

bl .61

56.05

Fave

kl .53

fave R0.22.

12 6

O

%

0.0 10

54.15

T0 ‘/}?;45
P25 a0

59 A

48 1z

549 .84

Fave

59.¢B

tave 4% e

7o

51.50

514

5142

tave

51.24

a2

56 .R

55,69

55 27

tave

515 45

T4

53.95

53.70

Fave

53.52
53.72

ul?

0.0 1)

F2.4|

S1H

5171

tave

52 .0k
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38 39
0=/0% /93 TP
- dP Pe Y E
Medio ! NRG | Bxy. | intte) (inWz0) (rm)) (s)

Lenath . 120 o‘r}n IDU 0.0 10 25 .20
Diameter . 1.9in 34 98
Poond : Lo Pqi 34 B4

+ave = 35.01
APLin Ho ) Pelin HD) Vimt) +ls) |. S
A J7 gA;ny/D.D) 15 Tp‘zl%g‘: 1 0.0 I D TP l:IOlPlj
i LS "E15 00
180.13 | Ho .40.
V1,24 22.20
179 _9¢ tave = D2.42
tave (191} -
0 0.0 10 1. 59
4 ' (0.0) o 9.z 1o .3
' 9.t (L .38
0“-05 taue .45
tav e Cuag
D5 0.0 100 104.02
lo 0.0 1) _L1.58 )21 . 71
L6 .28 135 .33
O 38 fave 193 70
tave L0 .1%H
30 0.0 100 99 .99
L 0.0 10 44 .85 | , 101.8]
G413 98 84
44 24 taye ! t0p 19

{ove 44 .0}




40 | 7 ” 41 Y

4P Qe V t B ap De v ¢
GnHo) (in H0)  (m)  (3) s (inHo) ink0) (1)  Ls)
25 77 5.0 00 B4 45 R L5 6.3 100 3877
. 84.i1 1 2¢.50
84.33 | 39.32
4owe . B4.32 - tove 38 .86
40 C.o 100 10.89 | 10 0.3 100 35.18
T1.10 39.48
1, 04 B 25.15
dave T1.0} tave 35.27
ki-23 15 0.45  joo 31.81
Li. .14 22 .45
.91 2) .22
tave ). 43 ave - 31.85
54 oo 20 0 A5 100 29 .07
54. 0 ‘ , '59.39
K4 1 | 29 .24
fave B4 . 09 tave  29.27
55 0.2 J0O 48.77
, 19 3¢
48.32
tave 46 .48
O 0.25 100 43.39
43 (0
43.99

; , boave 4% L,
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9iv'e 1262 001 90-322°% S0 08
ovl's | s8'ie 001} '90-38€'Y S0 SL
5£8'2 l2'se 001 90-35S¥ 020 0L
€.5'c | 98¢ 001 90-3eLv 0€'0 59
0622 99'cb 001 90-3£6'% 620 09
| 8902 8t'st 001 90-ar1's 020 GG
68l 60'%S | 00l 90-3.8'S 02'0 0s
829't sr'l9 | 00t 90-3£9'S oL'o St
lsov't | 10kL | 0Ol - 90-316'G 000 ob
agl’L AL 00l 1 90-3€2°9 00'0 gg
8660 | 8L'00L | 00} | 90-3.5'9 00'0 08
8080 | 'sgt 001 90-396'9 000 | s
809°0 st'9L | Ol 90-30¥'2 000 02
ovrt'0 er'ee ot 190-368°L 000 gl
982'0 LO'SE ol 90-3sp'8 000 ¥iit
L CAA 19°vb ol 90-30.'8 00'0 8
S91°0 §/'09 0L 90-3.6'8 000 9
0LL'0 8g'l6 | Ot 90-352'6 000 4
9500 | Lb'6LL | ot 90-355°6 000 2 ,
(s/iw) o | (s)swil | (lw)jop [1-. ed Bd+Id)/z|(0gH W) od |(BH ul) gp
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15 )

44
ot/op /93 TP | ~ :
. A P Pe Vv ‘ t
Medio. * NR61 . BZ, | Gn Hq) Un B0) Uﬂ') (s)
Lﬁnon‘h . 15em = Ho—1E 01,08 A5 24 2 |
Diameter -5 -0lem 07/“5"31—‘3(7 |
mcgm I 1/} -B(a4car i TP 01 )og fi324—4-5-
AP Pe v L ﬂf 1o 0D LO 31.34
{unHgd  (vn H,0) Uml) (s 31.87
b6 o) 193.6. 9 31.48
125, 99 bave 5] 54
Jq1. 24 15 rP-or7/ 0B
tave = )95 _(p4- +2 0.0 10 _24.38 -
_ 24 .56.
4 0.0 ) 91.59 24 .45
98 .12 \ -}auf 24 A,
9@ 34 \
fove = 98,02, | 20 0.0 1o 177..99
g | - 1810
L 0.0 10 4. 34 18.03
3.81 tove T18. 04
L 3. 79 'Increa,sf UO\umb
bave 4.0
DO 0.0 100 111 4o
8 0.0 [0 47, b V.25
41.97 173 B9,
4'7.24; i tave V1L, 25
4182 |
25 0 .0 | 00 124 .84
135 5o
125 . b4

135.33




46 \ a7 \
01/08/a3 TP
AP e \ t AD Pe v t
linHp) (in H0) () () Linkg)  (mH,0) (™)  ¢s)
30 0.0 | 00 109. 23 LD 0.2 100 48 .14 I
110,99 48.52
1124 A48 .3
tove 110.54 toave 48. b3
25 0.0 LOO q4.12 L5 0.2 )00 44 .20
Q4,13 A4 .84
4 4 43 93
lave  Q4.24 tave 44 .32
AD D.0 [20) . 80.713 10 0.2%5 10O 39.¢%
19.77 39.99
194] | 46 471
Yove 80.14 ' Yove A0,D|
A5 0. 100D 10 .15 15 D.3 10O 37.59
L9.8¢ " 2,18
L9.93 A, 50
tave T10.19 3L.95
50 0.] 100 &0 .48 fo 0.3 100 33 (A
L) .5 _ 32,971
bl.38 22 8B
fave el . |4 ' 33.8]
hy 0.{ (0D 55.45
54.0
H3.95

tave 4. 57;




48

i
i
1

| |
MEDIA: NRG1
LENGTH (m)
DIAMETER (m)
u (Ns$/m~ 2}

_\
A
!
.BZ1

RECORDED DATA

Volume {ml)
t (sec)

dP (in Hg)
Pe.{in H20)

10
37.56
10.00

0.00

CALCULATIONS

Volume (m "3}
t (sec)
{dP P}

Q (mifs)

LB)Q

Pe (Pa) 101325.00
Pi (Pa) 108087.78

2/(Pi+Pg) (1/kPa) 0.00955

1E-05
37.56

33863.88
101325.00
135188.88

0.26624
0.00848

4.511E-18

| RECORDED DATA

Volume (ml)
t {sec)

dP (in Ho)
Pe (in H20).

100
80.14
40,00

0.00

CALCULATIONS

Volume {m*~3)
t (sec)

dP (Pa)
Pe (Pa)

“ |Pi {Pa)

Q (m¥s)
2/{Pi+Pe)

(1/kPa)

|

"3,

0.0001

80.14

135455.53
101325.00
2367680.53
1.248E+00
5.915E-03

hnsinis—

3.897E-18

_

EF
|

10
18.04
20.00
0.00
1E-06
18,04
67727.76
101325.00
169052.76
0.55432
0.00740
4,108E-16
100 100 100 100
61.14 48,63 44,32 33.81
....50.00 80 65 80
0.10 0.2 _0.2 0.3
0.0001 0.0001 0.0001 0.0001
61.14 48,63 4432 33.81
189319.41 203183.29 | 220115.23 270911.08
101349.88 101374.77 | 10137477 101399.85
270669.29 | 304558.08 | 321490.00 372310.70
1.836E+00 2,056E+00 | 2.256E+00 2.958E+00
5.376E-03 4027603 | 4.730E-03 4,222E-03
S ——— l‘ =YW
3.524E-16 3.385E-16 | . 3.281E-18 3. 130E-18 ] | -




50 51
c1/09/)a3 TP TP O1Jod)az
N AP Pe Vv -
\4 N
Media® NR6Z. BYx . | Linka) GnW0)  fm ()
Lengn. 0.3 em 15 0.0 1O 41.37
Diamerer 5.0l om 8 41.28
41 .44
AD Pe Vv t tave  41.30
Lin Hg) (n Hz0) (rmt) (s)
d 0.0 |0 333.09 DO 0.D X0 30.03
229 .27 29.92
2330.LD 30.33
tave. = 330.99 tuve  30.A
4 0.0 1.0 bk . 3L DA 6.0 L0 23.63 w
\b-22 L 23.6 |
1(.5. B0 23.42
tave YWiL.0o3 ' tave 23 .52
L 0.0 )0 108. 49 20 0.0 10 19,18
108.55 "9 .07
168.56. 19 .02
102.53 tave 19.09
Increase volume p  100m|
? 0.0 10 Bo.40 30 0.0 LOO 182.2 |
B0 .26 184 38,
Bo.37 183 .94
tave Bo.3%F tave 183,68
o1 o7 ? - 4p 01109193
10 0.0 T = e 35 0.0 100 155, 57
, L399 157,59
3. by 193.52
IBS.U

fove 3.12. 1




523\1

82
TP 01/ A | TP 01/0a /93
sP Pe v £ R AP Pe. V t
Lin Hg ) (in H0) () ls) 7 Lrang) ULin H0)  (my) ()
A0 6.0 100 (32 .06 To 6.1 ) 20 L. 74
| 32.83 B L. 3%
32 .08 b5 . 3%
tave 132,32 fov < .50 I
A5 0.0 oo Niz.27 - wie! 0.\ oo Lo.28
1.3 Lo 99
1L 48 kﬁ ko LS
tow ¢ k.24 Yove ko _.1b5
o O 100 02..22 B 29 0.15 ToXb) 54 .76
102 -8Bl 55 .co
L03.26 54 §8
tau< 10278 bav ¢ 54 ¥
55 .0 100 91.34
| 90,02 ’
fave 90.24
le© 0.0 loo 8l.12
Bl.173
782 0|
tave Bi.42
s 0.0 (WoXo) 3. 1¢
-13.49
13.32

bave 12.32 t

L
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SESSESEENRRAREER] |
91-329'1 | 28’} 88'vS 001 90-322'v gL'o 08
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91-359'+ | 0S°L 05'99 00} 90-3SS'v 010 0L
91-329'1 | 9¢'} 288l 00} 90-36L'¥ 000 S9
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91-318't | 98°0 629LL | 00} 90-3€9'S 000 St
9L-388°'L | 92°C ge'zel | 001 90-316'S 000 ov
91-326'} | ¥9°0 29'est | 001 90-3€2°9 000 =13
g1-310'2 | ¥S'0 go'esl | ool 90-3.5'9 000 0g
91-366°L | 250 6061 ol 90-3.5°9 00'0 oe
91-366°L | €0 25'€2 ol 90-396°9 000 62
91-3.0°2 | g0 6008 ]! 90-30v°L 000 02
9L-3rL'e | veo oc' b ] 90-368'L -~ 000 Sl
91-3e22 | 910 2L'g9 ol 90-35t'8 00°0 ]!
91-382°2 | 2t0 v€'08 o1 90-30.'8 000 8
91-3222 | 600 £s'80L | Ot 90-3.6'8 000 9
9L-3ve2 | 900 €0'99L |0l 90-352'6 000 14
9L-3ev'2 | £0°0 66'08¢ | Ol 90-356'6 00'0 2
@ W] (snw) o] (sfaw | (jw) 1oA]1-ed (ed+id)/z|0gH ul) od| (BH up) dp
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» P 011223 57
0%1/12/92 TP |TP_01/612/43
Media® NRG2.8Z .1 Ap Pe 4 &
kengih . 0.l Cm Lin Hg) L[in H20)  (m)) (s)
D\djme‘r{ir . 2.0l tm 12 6.0 o 15.65
Confrnine, Pressure - L2 ps) ‘ 15.5¢
J ' | 15. L,
AP Pe Y ¢ fave 15.63
(vn Hs) lin H0)  (mi) - (s) cnong . Volume —to 10O m
D 0.0 D 104 4 12 0.0 lod i55.22
104 .34 155. 30
10 4 30 1A AC
tove 104 35 tave  154.99
4 0.0 7o) 51.0 i5 0.0 oo Ni.72
51.07 1. 24
51.22 U562
tave 51.1D ' dave e .19
b 0.0 1D 32.7] 20 0.0 J6o 8.3
3258 8% .59
3A2.5% B2 59
tave, 32.12 Yave 8207
#i9'™3 0.0 10 1a.22 25 0.] lbo 3.2
‘ i19.25 L2 94
19.27 ka4 1)
tave  19.25 i bve L3.0L4
ige— 0.0 [O 24 .39 20 0.2 100 48 .5
2445 46.2]
24 48 48.39
tav e Z4 A4 46.28
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1N Pe 2 n‘q/\ 5 AP Pe v €
(cottg)  [en Hy0) T D (5) (rnta)  (inH0) (mi) (s)
35”7 0.2 0o 41.0| LS (.Bo o0 lo.26
4\.09 17.62
41.19 IC.74
tave 41.40 o -lF
40 0.3 DD - 24 0 +0 ). 0 160 14.90
234 48 1441
24 4) 15.12
34.35 15.60
A5 0. 4 100 29.58 15 .2 JeYo) 12.99
29.5] 13.33 -
29.52 | 13.10
29 .54 \ 13. 14
1) 0.5 100 25.13 B .4 | 0o .55
n5.38 -1 .81
24 87 1.7
55, 14 .72
55 0.0 100 21.9)
2196
21.76
Al 87 i
ko 0.0 10O 9.2
1926
T

7.5
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TP  01/i3/93 TP 0713143 . |
Medig . NR2 BXY -2 % Pe \4 E ‘
Lenash @ L4 em GnPa)  (in Ho0) (1) (s)
Diameter: 0501 m 15 6.0 ) b 47.02
46 .63
AP e vV t 46.27
Lin Hg) (nH,0) [ mt) (s) tove AL (4
4 0.0 10 (69 .82 ,
199 .87 Do 0.0 lo 34 .43
| 196.09 24 .30
Yave 189 .2¢ 234 .31
Yave 34.35
b 0.0 )| D 121.74
j22. D¢ 5. 0.0 JO 2.5
122 .21 e . C4"
tave 122 .00 26 .99
: bav € 2l 83
8 0.0 |0 43 a%
| 4256 20 0.0 1O 2183
91.95 ~21 .3
Yave 42 g3 2114
‘ tave 21.77
0 D.0O lo <12.5% wnarease Yolume
7249 20 D.O 100 210.55
72 85 208.59
tave 2.4 212 .0,
‘ ] # tave 210.50
I 0.0 )0 59 1o
ALl 35 6.0 100 178 .40
505, 1Tl S
tave 5947 111958
yove 1711 (o4 )

g — >
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40 0.0 100 |50.74 7/ 70 0.\ lo6 17.92
152.74 - V. Ly
152.63 e 97.7 )
Jwe 152 .64 ave T11.4 32
45 0.0 100 122 . 5] 15 0.1 100 10.43
34 .5(, B L9 .719
134. 2] I Jo .45
fave {33718 Yavl [ 22
50 0.0 100 117.58 1 8O 6. 100 L3.63
118.59 w2AZ
117 9¢ LA.28
tave 118.04 L3. 44—
55 0.6 100 105.53
o313 i
104 .00
tave 104 22
Lo 0.0 100 a3.6
az 4l
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L5 0.6 100 g4 .59
3 3.95
8502
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c1113/93 TP
Medio.! NRGZ . BXY.2
Length 0. b4 cm
. Diameter @ . 050\ m
A , SAMPLE: NRG2.BXY.2
__,_wmw IS repjaced DIAMETER: 5.01 cm
with Adim 1000 Jntelligent Foometer. LENGTH: 0.60 cm
4 [dP (in Hg){Pe (in H2 |2/(Pi+Pe) Pa”-|Q (mi/min Q(mifs) k(m~2)
AP Pe QU™ /min)d 2 0.00 9.55E-06 1.23 0.02 | 3.46E-16
2.0 . 0.0 |23 T 4 0.00 9.25E-06 2.69 0.04 | 3.78E-16
4.0 6. O P —— 6 0.00 8.97E-06 413 0.07 | 3.87E-16
: - 8 0.00 8.70E-06 |  5.68 0.09 | 3.99E-16
Lo ©.0 4.13 L 10 0.00 8.45E-06 7.23 0.12 | 4.07E-16
.o 0.0 5.¢8 - 12 0.00 8.22E-06 8.8 0.15 |4.12E-16
10. 0 0.0 41.23 15 0.00 7.89E-06 11.2 0.19 | 4.20E-16
2.0 6.0 g g0 L 20 0.00 7.40E-06 15.7 0.26 | 4.42E-16
5.0 6 o N2 4 T 25 0.00 6.96E-06 202 |  0.34 |4.54E-16
- 30 0.00 | 6.57E-06 24.8 0.41 | 4.65E-16
- 20 .0 0.0 5.1 g 35 0.00 6.23E-06 29.9 0.50 | 4.81E-16
25 .0 0.0 20.2. 40 0.00 5.91E-06 35.1 0.59 | 4.94E-16
30.0 . 0.0 24 8 45 0.00 5.63E-06 40.5 0.68 | 5.06E-16
35 o L 6.0 299 - 50 0.00 5.38E-06 46.1 0.77 |5.19E-16
46.0 5.0 45 | : 55 0.10 5.14E-06 51.9 Q.87 |5.31E-16 |
: 60 0.15 4.93E-06 58.3 0.97 | 5.47E-16
45.0 0.0 4.5 65 0.15 4.73E-06 64.9 1.08 | 5.62E-16
500 0.0 4o .| ,. 70 0.20 4.55E-06 716 1.19 | 5.75E-16 |
55, o 0. 16 519 75 0.25 4.38E-06 79.4 1.32 | 5.95E-16
Lo. o 0.15 5.3 80 0.30 422E-06 | 868 1.45 | 6.10E-16
5.0 eV L4.9 |
.20 TP &Y 3 - i
10.0 1.6
5.0 0.25 719.4 ‘ : ¢
€o0.0 0.30 £¢ .8 I
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- 79 73
o/w9es 00 |
Media © NR& BYX | | [SAMPLE: NRG1BYX] -
Lenogth! 0.3 cm | __|DIAMETER: 5.01 ecm -
oY | |LENGTH: 0.63 cm | | -
AP Lip Ha ) De (1 HLO) : OLmL/"/“"LYf, dP (in Hg) | Pe (in H20|2/(Pi+Pe) Pa~-1]Q (ml/min)|Q (ml/s) lk(m~2) |
Y, ' 1 0.2 0.00 9.83E-06 1.49 0.02 [ 4.13E-15
0.2 - e R 0.4 0.00 9.80E-06 3.90 0.07 | 5.40E-15 |
0.4 _ 3.9° 1 0.6 0.00 9.77E-06 5.00 0.08 | 4.61E-15 [~
0.0 ~ 5.00 | 08 0.00 9.74E-06 7.82 0.13 | 5.41E-15 |—
0.3 - 1.82 | 1 0.00 9.70E-06 8.55 0.14 | 4.73E-15 |
o - 2.55 2 0.00 9.55E-06 17.4 0.29 | 482E15 |
. — 4 0.00 9.25E-06 34.3 0.57 | 4.75E-15
2.0 - n.4 | 6 0.10 8.97E-06 51.7 0.86 | 4.77E-15 |~
4.0 — 34.3 | 8 0.15 8.70E-06 69.1 1.15 | 4.78E-15 |—
L.O 0.} 5171 10 0.30 8.45E-06 86.3 1.44 | 4.78E:15 | —
12 0.30 8.21E-06 104 1.73 | 4.80E-15 |
g 015 (1 IB 15 0.50 7.88E-06 131 2.18 | 4.84E-15
1O 6.3 - 20 0.70 7.39E-06 176 2.93 | 487E15 |
|12 b3 104 25 1.05 6.95E-06 222 8.70 | 4.92E-15 |
15 n.S 13 r 30 1.30 6.56E-06 271 4.52 | 5.00E-15 |—
20 A 7 176 35 1.70 6.21E-06 320 5.33 | 5.06E-15 |,__
222 40 2.10, 5.90E-06 367 6.12 | 5.08E-15 |
25 L.05 45 2.50 561E-06 | 416 6.93 | 5.12E-15
30 [.3 2] 50 3.00 5.35E:06 467 7.78 | 517E-15 |
35 |. 7 320 55 13.50 5.12E-06 518 8.63 | 5.21E-15 |—
fo z. | 361 60 4.10 4.90E-06 563 9.38 | 5.20E-15 [ .
5 - Al 65 4.70 4,70E-06 615 10.25 | 5.24E-15 (
- 70 5.30 4.52E-06 666 11.10 | 5:27E-15
56 2.0 41 75 6.00 4.35E-06 730 | 1217 | 5.39E-15
55 3.9 Si8 80 6.70 4.19E-06 793 13.22 | 5.49E-15
7 4 ] 5038
s 4.1 1S
30 5.3 Ll I S
75 .0 130
gD b, 793 I
5
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07/2)/93 TP N

Media . NRBXI . Lenadh. .
aPCin Ha) Celin D)  QU™(s) |

2 — 3.2
4 - La1 T
e - }o-8 B
2 — 49 1
10 — .6 1
e Z - A4
-4 — s4 |
.3 — Ll |

] — 1.5
| Z — 23.3 o
15 o 27.8 |
20 0.) 41.z |
25 alilo 53.9 L
30 0.z Lo 8 |
35 0.3 o1 |
40 0.3 .o -
45 0.3S L1 B
5Ye] 0.5 127 o
5N 0.55 43 -

P10} 0.5 lp ]

bS5 o.7 ] -
70 0.5 197 -
5 ). O 2l o
26 [ 237 B
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102 .
S (‘)7,151,/573 P
—— Medj o — T-ba 100 Mesh Alumina
(144 micron)
Diameter - 3.8 tnches
Lenadh =~ 2 3/81rncnes =2-3150n
N L < 850 xipoN
1 YsconP =_ 30 psi_
| - Volume: 23m]
. P(\'n \"\q) t t (<)
| 5 5329129  ((324.29)
N 5 520! |,% (320.63)
j/ 5 5. 1ol (21e.01)
5 5 09 3% (309.38)
o 3] 510592 (20592)
B D 5 4 84 ( Jee.8a)
10 244,239 (let.29)
B Lo 2% 41 (165 49)
|0 2 44471 (14 .47)
1O 7. 41469 Lt T769)
20 )11329; [ 13.62)
20 1:13:6% (13.L8)
50 11351 (73.51)
20 ). 1314 L73.14)
20 1112 152 (12.52)
25 5). LY (51,68 )
25 52.29 (52.29)
25 5 1.95 (51.495)
. 25 51.25 (51.25)
_ 2% r2.19 -L"SZ.IQ)

——a
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I S ‘ |
. Meda . Glass Beads 1420/ 2740
R \,t’;na+h . 2.5in
o
o (tn ) t(s) NE
2_ b0, 8813 BLRS 9.
\r o) P5.2, 58.10,53. te ME, ¢
o 4 4o0.92, 412333@5““’40',
5 22.54_ 3277, 33.08 *V° 32.8)
n G 21.2%, 2043101%*205
o 1 1737, le 56, 17.09 AVE.6)
8 14.49 , 1. 82, p.g2 AV, o
I
r — |
i |
a . >




106 ¥ 107 Y
0B/ TP - ’ 6’585 02 1P
(inHa ) L(s)
Media! (0 Mesh (24-4_/:““) 25 3 TL.&T
Length> Vs U 13. 29
\ = 2%2mL T3. 10
.5 415.36 £ 75.26
5 42).53 e 1333
422.3) ' |
417.80
A19.2 - » __ [MEDIA: 60 MESH
@y Al 4 DIAMETER: 2.8 IN ]
‘ T LENGTH: 27/8IN
——=— | |VOLUME: 23 ml —
‘; 1o 190 93 ———— [ [P(nHg) Time (s) | ksat (m*
, - 5| 4153 |5.11E-14 S
197.68 | N 5| 42153 |5.04E-14
19724 | 5| 42231 |5.03E-14
19197 | 5| 417.3 |5.00E-14
[48.05- | 0| 15088 |56E14
1Ye-23 10| 197.08 |5.38E-14 | ~
10| 197.24 |5.38E-14
10| 197.97 | 5.36E-14
20 R 10| 198.03 |5.36E-14
5 | meolsaEtel
90.04 20| 9084 |5.84E-14 [
92.2¢, 20| 9226 |575E-14
93 .08 20| 93.08| 57E-14
91.14 25| 71.87 |5.91E-14
o5 | 7316 | 5.8E-14
25| 7329 |5.79E-14
: 25| 73.06 |5.81E-14
25| 75.26 | 5.64E-14

—4
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0B / 12939 o8 Jizja =T ,_ |
L ~ [ P(m)\g) £(3)
Media } - b0 Mesh Mumina B 25 L1261
lengih,  2.7Sin (2% .99
VolJ L 24ml) B L8 -9
L9.19
Plin Hf\) ) t(s) ‘ S
1’ 423.22 4 ‘
. 42| 64 MEDIA: 60 MESH ALUMINA
i LENGTH: 2.75in
41%.02 L VOLUME: 24 ml
415.18 ] P (in Hg) |Time (s) |ksat (m~
5| 42322 |5.01E-14
5| 421.04 |5.03E-14
5| 421.11 |5.03E-14
lo 173.35 - 5| 41802 |5.07E-14
S 174 06 5| 41518 | 5.1E-14
[14.Lb] ~» 10| 173.35 |6.11E-14
114 . %2 10| 174.06 |6.09E-14
115. 65 | | 10| 17461 |6.07E-14
' 10| 174.82 |6.06E-14
[ 10| 175.05 | 6.05E-14
~ 20 | .86.05|6.15E-14
20 8, .05 - 20 86.81 | 6.1E-14
4 20| 87.15 |6.08E-14
07 (S 20| 87.59 |6.05E-14
c 20 87.8 | 6.03E-14
?%;7 -530 25| 6761 |6.27E-14
, 25| 68.99 |6.14E-14
25| 68.96 |6.14E-14
25| 69.27 [6.12E-14 | |
25| 69.19 |6.12E-14

4
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08/13/43 TP .
Medio - (DOMeEsSh | = Vezdml |
p(inMS)* E(s)
b 41427 . ———+— |MEDIA: 100 mesh alumina
10 19¢ .25 | |DIAMETER: 2.8in
15 |24 .68 1  |LENGTH:
26 91.1s - VQLUMEi 24 ml
25 . 12.8%8 P (inHg) [Time (s) |ksat(m~™
' | 5| 320.29 |5.32E-14
[ — 5| 32068 |547E-14
5 435.41 I 5| 316.01 |5.55E-14
10 19 41 - 5| 309.38 |5.67E-14
1S 125 To. B 5| 305.92|5.73E-14
20" 1.9 — ] 10| 166.84 | 5.25E-14
‘g 10| 166.39 |5.27E-14
5 1157 10| 165.49 | 5.3E-14
- 10 | 164.47 | 5.33E-14
) 4y .02 10| 161.69 |5.42E-14
o e 2| 7oc0 |ooeE 14
15 v [z612_ 20 73.51 | 5.96E-14
20 9163 * 20| 7344 |5.99E-14
5 13.4% 20| 7252 |6.04E-14 |
- 25 51.68 | 6.79E-14 |
354 78 2| oroe|orsds
e 186 1] o5 | 51.25 |6.84E-14
/5 !70;’4" ‘ o5 | 5219 |6.72E-14
20 ' Q.
75 C 70.19 -
H
Bl
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ADDITIONAL INFORMATION FOR SCIENTIFIC NOTEBOOK #: 083

Document Date:

12/06/1994

Availability: Southwest Research Institute®
Center for Nuclear Waste Regulatory Analyses
6220 Culebra Road
San Antonio, Texas 78228
Contact: Southwest Research Institute®
Center for Nuclear Waste Regulatory Analyses
6220 Culebra Road
San Antonio, TX 78228-5166
Attn.: Director of Administration
210.522.5054
Data Sensitivity: W“Non-Sensitive” O Sensitive
a“Non-Sensitive - Copyright” O Sensitive - Copyright
Date Generated: 1993
Operating System: | NA
(including version
number)
Application Used: | Various
(including version -
number)
Media Type: 1 - 3 Y2 disk
(CDs, 31/2,51/4
disks, etc.)
File Types: Various

(.exe, .bat, .zip, etc.)

Remarks:
(computer runs,
etc.)

Media contains: Program used to communicate the experiment setup
to measure the weight gain of a rock core immersed only slightly in
water; net liquid infiltration.
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