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INSTRUCTIONS

1. The primary purpose of this notebook is to
protect your and the Company’s Patent-
Rights by keeping records of all original
work in a form acceptable as evidence if
any legal conflict arises.

2. « When starting a page, enter the title, project
number, and book number.

e Use ink for permanence -- avoid pencil.

 Record your work as you progress,
including any spur-of-the-moment ideas
which may be developed later.

« Avoid making notes on loose paper to be
recopied.

» Record your work in such a manner that a
co-worker can continue from where you
stop. You might be ill and to protect your
priority it could be urgent that the work
continue while you are absent.

3. « Give a complete account of your
experiments and the results, both positive
and negative, including your observations.

« Record all diagrams, layouts, plans,
procedures, new ideas, or anything
pertinent to your work including the details
of any discussions with suppliers, or other
people outside the Company.

Do not try to erase any incorrect entries;

draw lines deleting them, note the

corrections, sign and date the changes.

This extra care is worthwhile because of

the necessity of original data to prove

priority of new discoveries.

4. « After entering your data, sign and date
the entries.
» Explain your work to at least two wit-

Copyright Harold Gallop

Form 590

nesses who are not co-inventors, and
have them sign and date the pages in
the place provided.

* Record the names of operators and
witnesses present during any
demonstration and have at least two
witnesses sign the page. If no witnesses
are present during an experiment of
importance, repeat it in the presence of
two witnesses.

. Since computer programs can be

patented these instructions apply to the
development of computer software. in
this case a description of the structure
and operation of the program should be
recorded in the notebook, together with
a basic flow diagram which illustrates
the essential features of the program. in
the course of developing the code, the
number of lines of code written each
day should be recorded in the
notebook, together with a statement of
the portion of the flow diagram to which
the section of code is directed.

. This notebook and its contents are the

exclusive property of the Company. It is
confidential and the contents are not to
be disclosed to anyone unless
authorized by the Company. You must
return it when completed, upon request,
or upon termination of employment. It
should be kept in a protected place.

If loss occurs, notify your supervisor
immediately, and make a written report
describing the circumstances of the
loss.
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Basic Pycnometer Operation —
—
I. Theory |
1 T T . T
Working Equation:
i
—T— T V} =:VQ>"V} —-1 7
P, ’
II. Installation and Components i
— T T Tank pressure regulator: 20 psi T
T - Calibration Values: /Z éé ZZ?%”’
—T T (all values in cm?) Large Small Mi T
_ ‘Micro
T Vea 56.559 2.145 ]
e V. 148.172 29.041 12.17 |
—— Vier 89.577 12.627 7.184 ~
I l = r_ N
A -
T T T T T T T j T T T T T T T T T To Page No.
Witnessed & Understood by me, Date Invented by Date :

/‘7/3/0/
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V. CALIBRATION

Project No.

TITLE Book No.___ . 3
From . . : ‘
15. Remove the calibration sphere from the large cell and repeat steps 1-14 noting the pressures P1/, P2/ S —
with the selector valve in "REF" and "CELL" positions. S —
| L :
16. Calculate the volume of the large reference Volume {Vglarge) using equation.
S— ——
L — SR
V__ large —
— V., large = st 019 (9)
/ /
- [(P1/arge/P2 large ) -1 ] - [(P1 large/ learge>~1 ]
T '
] .
—1— Where:
_1_ . §
V.a = volume of the large calibration sphere T
P} large = pressure in V, large with no sphere in the cell. T
— N
—— P, large = pressure in V; large and the large cell with no sphere in the cell. T
S— —
P, large = pressure in Vg large with the calibration sphere in the cell, e
™" P, large = pressure in Vg large and the large cell with the sphere in the cell. B
[—1"
- 17. After solving equation (9) for Vg large use this value in equation(10) to calculate V, large for
the large sample cell. ———
T
— Viclarge =V large +V  large (P, largelP, large)-1) (100 77
1
T T T T T T T T T T T T I I 1 ' ' T ' !

T I T T T T T T T 1

Recorded by

12/3 o)

AT

S -
‘‘‘‘‘‘‘‘ " The first page of this manual contains calibration information. This includes the sample cell volumes |
T {V)), the reference volumes (Vy), the volume of the large calibration sphere (V_,large) and the volume
=== of the micro calibration spheres (V_,micro) provided with the MULTIPYCNOMETER. If, for any reason —

- it i$ suspected that the value of V_ or V, has been altered then recalibration should be performed. | _|

- Powder blowing out of the sample cell into the tubing or operation at temperatures substantially L]
different that room temperature will require recalibration.

R . 1

T To recalibrate the MULTIPYCNOMETER the following steps should be followed in order. ]

l el " —

R Place the large calibration sphere into the large cell. insert the large cell into the cell holder and __|

_— close the cover. -

T2, Open valves | and II. F—“
S— —
i 3. Turn the selector valve to "CELL". ]

, 4, Open the "GAS OUT" toggle and "RATE" valves.

PUN— ]_.,, — 7

T 5. Open the "GAS IN" toggle valve and adjust the "RATE" valve until the display shows about 1 ™

T PSI. —
; B 6. Purge the MULTIPYCNOMETER" in this mode for about 5 minutes. ]
R 2 Close the "GAS IN" toggle valve. T
;L _M'._.'-_A . J—
|
T -} When the display shows a stable reading, set it to zero using the zero control knob and turn —

S the selector valve to "REF". —

[ — . —
9. Close the "GAS QUT™ toggle valve.

S— —]
YT 10, Open the "GAS IN" toggle valve until the pressure is approximately 17 PSI. Then close the
R R "GAS IN" toggle valve. —
B
i i “——-
: 11. When the display is stable, note the pressure reading (P,). %
N B -l
L 3 Turn the selector valve to "CELL". _—
B e | . 7
ey 13, When the display is again stable, note the new pressue reading (P,). -
‘ o R - —

- 14, Vent the MULTIPYCNOMETER by opening the "GAS OUT" toggle valve.

TR -
!',“_/,‘ ) ) - I 1w 0 ﬂsv 1Y, e
Witnessed & Understood by me, Date invented by Date
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MULTIPYCNOMETER DENSITY WORKSHEET -
From
T
TRUE POWDER DENSITY

T
T
_— sampelp. B8] DATE /0/3/0/
T
| SOURCE oPERATOR___ A4 7~
_—_T_. . s P

OUTGASSING CONDITIONS Yz @ 25 fS/
- TOTAL WEIGHT _ 4/ ? /3 /4 q REFERENCE VOLUME (V;) cm?
T
S TARE WEIGHT g CELL VOLUME (V,) cm?

SAMPLE WEIGHT g
-——-.——’_.. -._
T OPERATIONAL EQUATION:
—
— (Hhere Ve = 62@____55:7__// -¢)
— Vv, = Volume of powder (cm?) '

| [ (A /) ( -

S /

V., = Volume of sample cell (cm?)
- ! an |
I ' . i —_ LSS Vo - _/'_ - /) '_@

' Vi = Reference Volume (cm®) |/(_", =z 5 6559 + VR Py

— :
e P, = Pressure reading after pressurizing the Reference Volume
4

P, = Pressure reading after including V. |
-
1 DATA
1
] RUN 1 RUN2 RUN 3
— o J7- 554 [7+:467 17682
“‘ ‘ 3483 . LYz g 743
_ P,
- Ve
— DENSITY
- P 17- 592 17616 /7-178_
- | e AL - o
B P, 6434 6645 ANCE
— 2 Lz = /’ C L iz
Withessea & understood by me, ‘ Date ) Date
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T I’/elyﬂ/l jl" "l’ 1 H T T i 1 T T T T T T 1 T T T T
T T T I I.l 1 T ,f‘('l)l l:l ‘If,lé:al ql [ I T T T T 41
T I 1 1 t T T T T T 1] T //7391 ./I\ I (Q’Eltl T‘/l\l T
Lé 634 -/ L E
.....,....—:.ge'mi"i~'ﬁ5éfs‘5ﬁ'iI
1 T T I 1 T T T i 1 /65/8 //02/7 T l@gé;soljl T T
T Weld = g4 e R
A ——
! T T T 1 T H T l%el [JIZ)I : T 56;-]55:9[ T T 1 T N T
T T T T Y T T T T T T T T T T T /M ¢|I\| -=T //77961? T \ T
( 6645/ g2
T T T T T T 1 T T T I-T T ISIA"lsslql T 1 I’% ¥ Sé SSC? T
I T I i [] T T T 1 1 j T Ii°6|5/IO T ‘I/QOIZ/‘I—, T T 0 ézc;/é T
T T T T T T T I\/l 12,5 ’lq Iglq’l l\3 |2‘l [ I'B T T T T T ] T
¥ 1 T 1 H 1 I lr—'@ /' T * T ﬂ_g—*ﬁ3l T ‘IWI T T T T 1 T
K;U:{Viz:i-—: : : : : : : : : : ¥ i T T | S T T T T T T T T
T ¥ T J 1 T 1 IV/QI/?>I ? l56 559 T T s T
I T 1 T T T T T T 1 T ¥ 1 l//777g l’ll\ "".’ I//7égz_’ljll\ T
. L 5703 87’73 )
T T 1 ¥ T 1 H T T l-‘ 6 bgq = qébgq T 1} I
- / 6523«/ 0229’ 0»6 279
T T T T 1 [ I/VQ /"3)' ':7 gq QOOL// 3 T T T T T I T T
Ve = VED + Ve(2) & iV/aﬁ/BiY —

B T FIEL s 41 2

T

o/3 /0
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T T t T T T T T T I T I:3 T T T T ﬂ% \J { 1 T 1 1 T T T "5 i }
e 9. g23 Y e Vo = 29.7985 cm~ |
14 /\ T e B H T AT T ] Ll— TING T T T T ¥ T T T T T T
0[]0 la___/ /
1 ¥ T I T T 1 T 1] 1 l I T T T T T T T T T 1 T
To Page No.
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Project No. e
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w/mw thambon -
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//Wﬂ%/%é

T

== .

PRTTT

T

T T T T

es ' (3) tp  (alealate

T T T

T

l T T T T T
—
T T
T

e L

I

ERo TS

Lumn. /‘ N

T

T

17,554 L[\ |

TATT 10/:3/'0/ T

[9.455

ZVfﬁC/,JI

Sé 55‘/‘ + Q? 7‘7?5 //755);' A

Fa—

5/5 559 + 9/ ‘r’ﬁé‘i’ 74L

10/3/0/ |

T T T T

1482687 [

N Ve () =
\

T T I T

T H T 7/I %égj l/
- “1526{51591 b oq)-7v28 -
Ve ) =g 3048 el
_oun 2 o o
, Vol2) = 56559 3 £9-7785 /17467 )

, [ 8é92
f I 1 T T T ¥ T T T T 1 ml 561'515l9 T +—I gq 7?g5 Y ll IOZI/H/\I
= 56550 A UM T208
(3 98- 2798 omd ]
T T T T T IL| T i T T T ] 1 T T T l‘_l’-—l__J/l T 1 i I ] I
Rum35%
V(3D = 56 559 yE9.7785 [1ns42 )

o [ $ 743 _/

Witnessed & Understood by me,

Recorded by

Lun 2 - AN 6. 7985 _
N2 = &4 559 + W/N%? = |
| N \gev2  /
,,,',”HH”-—'qglsscz—rg?@zzﬂl 02/9)1
RN N\ = s655¢9 + 4. 7554
.\o,\°>.\‘2\,,.,,.\..,,
A Ve (2N\= 148 j953 ]
N
PUN 3% N
YO (3D = X559 + £9.8237 /17405 1\
. SR N - 27
AT A Bl 37 [1-0325)
L. = 54559 + 898237 - 0224
A N T
P A\ = 56558 v 9).885
LA\ N
A\ Ve (3) = BT ep ] T T T
.....VC = VcC/3+l//’(2) V\(B)
1T T 1T T 1T T T T T T 77 IBI T T \U T T 17 T ¥ T 7
R N7 /9@@@25W) A\ |
L AN
\ To Page No.
Date Invented by Date\

T T T T T T T T T T T l/l ’ISI‘ 1 T T T
IR A7 [48- 3708 fﬁmiﬁ'/ N
QRN /TP NE /) R

T T T T T T T T l‘:’)l T T T T T T T T T
e L1 8e ApIE § JHETTE 4 )€ S)06
I ¥ : T T lg[ ) | | | | | | ' ] | | i

Ve e 178375 2]
'/ e I __‘,4/ To Page No
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From Page MULTIPYCNOMETER DENSITY WORKSHEET ‘ From Page No. /o ez’ @7 70 CW/;:/( | VW ) % s
T L T T 1 T 1 T T T

Project No.
8 Book No.

T ¥ T T ¥ T 1 l T T T7 1
e Vp o Subattels _aveage folio  cof e 20
| TRUE POWDER DENSITY - : I : ' - Ve el W .7%’7’7. e@m&ﬁm .Q i @ |
. saweeo BB/ oate /93 /0] e [T T T e = /9ge3/7y em> U = 89 7785

SOURCE : OPERATOR /T ; /b [_/) ':' /'tfg'» 5’/7"7"~' é?— '7?'875‘//'7' 202, _,:/ \ -

. C o T T |72L/7l T T T
—T—T— OUTGASSING CONDITIONS @Wu/ e ﬁ/ ~n 25 PS5/ —— ,/4@,3/,79 - ,/215;&&/,?. : /

. T T T T T T T T T T T T T T T T
T TOTAL WEIGHT qu# 73 /é S REFERENCE VOLUME (VR) "“‘—'———g?? 792*6 Cms T T T T T T T T T T T T T T T f T T T T T T T T
/ / ; ] VP(I? T :—;u IZIZI" %,lg |5|5 :m3| 7: T T T T T T T T
TARE WEIGHT 9 CELL VOLUME (v, _ /4 &« 3/ 7% cm -. T T e
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
' ' SAMPLE WEIGHT . g ; T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

_r__r_; OPERATIONAL EQUATION: ]/p Zj) — : /ILfg': 3:/7:7’ :/:8’:?-' :7?:575:/ »|27'§" _lll \

T

T U 1 ‘17I|
RENTIR

T Vp:Vc“VR(éD1/P2>_1> “‘@ T '»l;—:)élgz'an:Lf:—': /:26:‘01,0.&7:

_J
i T T T 1 1 T T 1 T T T [ ¥ T
v T { 1 I T T T T T T T ) j T T I i T I T ¥ T 1 T ) T 1 ¥ T
L Vp = Volume of powder (Cma) ; l 1//9 (2>| = T 12 2 z 13 /I L/7 T milg T T T T T T T T
. ] 1 T 1 1 1 ll 1 L] | 1 1
. [Y ¥ T T T . + 1 + I I J T T T T 4
V., = Volume of sample cell (cm?) T 1T 1 T
. ] T 1 T 1 T T T [ 1 L) 1 T 1 T T 1 T T I T T T ! 1 T 1 H T

e

Reference Volume (cm?) _ ‘ M.g. e e e T

|

T T

L | 2[3) L g 3]7) = e 77k /izaad 1)

P, = Pressure reading after pressurizing the Reference Volume i — — — T A T T T — T T T 7 ?2,} T T
——— = 483174 — )25 75
P, = Pressure reading after including V, | ' A/ WM : e e
’ 0 1 T T I 1 ] T T ’ V ] /l I‘—” T ) 1 I T T g'l Imﬁf [l T T ] T 1 T
DATA } p 3 2 2 - 5 3 176 ] T 1 T i I T i 1 1 1
M M W J)’)/l{ T T T L T/ T T 11 T (— j
ZUN 1 7 RUL';J 2 RUl\ng 0 T T T T T T T T T T T ¥ T T T T T T T T T T
/7‘ C)Z / . 27 ‘ / 7‘ ‘%3 » 1 i ) 1 H T T 1 T ¥ T 1 T T [ 1 1 1 1 1 T 1 3 T I !
P, , , — Vp(2 3
T T 1 P ’7" 217’7 7"/gg 7’222 ¥ T T v ] ¥ T I———l 1 I\‘IZPI(‘}ID l‘}:ﬂf—(l——é—’i’l !/Pl( r>l I T I I 1
'Vz i 1 1 [ [ 1 i i [ T L T I 'IB 1 T T 1 1 H T i 1 T I T I 1 T
P ] 1 | 1 I 1 [] T T
- DENSITY T T T I T o0 ypss + 22-3M7 + 22- 5348
1 T 1 T H T 1 L 1 1 1 T T T 1 1 T 1 T T ¥ 1} ¥ T I | T 1
T 1] T T ] T T T T T 1 1 T T T 1 1 [ T 1 1 1 T 1 1 [ I
T ) r 1l
¥ T T 1 T i T H T T [ _ T ] T ¥ ] T T I' 1 1 1 T T 1 T [
o [Vp = 22-4950 gm” | — Semfl BB
—r—T . ¢ L U _‘_/_I To Page No.
Witnessed & Understood by me, Date Invented by ) Date ' Witnessed & Understood by me, Date Invented by Date
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— T
I
MULTIPYCNOMETER DENSITY WORKSHEET
I
TRUE POWDER DENSITY
L

DATE

sampielp BB £ W /0/3/0/

SOURCE AT

OPERATOR

L OUTGASSING CONDITIONS W&dd&/ /V7 ﬁ A 25 /DS/

REFERENCE VOLUME (V) 89. 7985

TOTAL WEIGHT g
T T TARE WEIGHT g CELL VOLUME (v, /&8- 317% B
L
| SAMPLE WEIGHT _ g B
- —
— T 1
OPERATIONAL EQUATION: .
1 T
‘ -
Vv, = Volume of powder (cm®) -
L .
TV, = Volume of sample cell (cm?) B
L .
L Vi = Reference Volume {cm?) B
—T—T |
P, = Pressure reading after pressurizing the Reference Volume -
T
1T P, = Pressure reading after including V_ |
—T
N DATA gbd ond Q{d/ﬁ%& .
U RUN 1 RUN 2 RUN 3
I . 17-58) 17252 [7-58Y .
— N )2- /46 1 923 12-/65 7
2 -
— T 1
Ve _
T T
DENSITY —~
Witnessed & Understood by me, Date Invented by Date =
LO/?))D\ Recorded by Al J/' |
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From PageNo.___ | //g¢ ef”@ ) C@&M the Votwre _of Ay
,,,,lém@@/f,ww)mw MWZI
_ﬁm./?..:::IL""Z"'ms""“
V(D = 4337~ 89. 825 //758) ;)
: ' ' . : . ] 1 . ' . Alo/g (/2/4’5I /l
= )82 317Y = 4pe oy |
e WD = j08. 350 S |
-
fugg 2.5
- //,p/'z)l = /L}’g 3/77~??’77g5//725;;/'\
i T 1) T 1 1 T T T T T ] T LN T T H ] 1 4 //[ fzgl y
T T T T T ] [] { T 1 T I t::l l/ L/lg 'I 3I/ 7|V I——’l %001/5:56: | | |
e MVp) = Jo8eygiE w3 ]
] T T T T T T I‘II I T T 1 I 1 1 T | | | Ij | r l | | |
l?}/%/) '|3 ::: : : : T : ¥ 3 [ T T T T T T T T T I 1 T T T T T
 p(>) = /48 3174 — 89-7985[1758Y /)
1 1 T T i 1 T [} T 1 1 T T T T T T T T 1 l(\/lzal/g$ IJ
T Jy2-3]7% — hp-gols |
] ,p(:a)::" /08 + 3159 ¢em>3 )

E 1 T ¥ ¥ ] T 1 1 1 T I T T

Vo = VelDD 4 Vp(2) § Wpl3)

T T ogJssvp £ /08 38 F /083757

""lllllll'3||||l||,|,l::::'l
= J08:2109 cm” | fmald F# Semibl )

T T T 1 T T T T 4 1 T T T T T T 1

To Page No.

Witnessed & Understood by me,

Date

/ 0/3/0/

Invented by

Recorded by Z




Project
12 Ranlk

88

SAMPLE I.D

No.
ANan

TITLE

MULTIPYCNOMETER DENSITY WORKSHEET

TRUE POWDER DENSITY

- SOURCE

OUTGASSING CONDITIONS

TOTAL WEIGHT

DATE

(0/9/0/

OPERATOR

A7

W@W’*Wy @ - 25,5/

9

. TARE WEIGHT

SAMPLE WEIGHT _

OPERATIONAL EQUATION:

Vo=Ve-Vy (PriPy)-1) — (D

REFERENCE VOLUME (V)

CELL VOLUME (v,)

- 56557

-®

W/&Jgg

-V = Volume of powder {cm?) -
. (&)= G)]
LV, = Volume of sample cell (cm?) 24 % -
[ Vg = Reference Volume {cm?) I/C - 56 5 b? + Wk ( P/ }) C)
- P, = Pressure reading after pressurizing the Reference Volume
| P, = Pressure reading after including V,_ |
i DATA
s RUN 1 RUN 2 RUN 3

p /7 467 17-6/7 [7- 325
I ; g- 638 g 7/2 g 568
= 2
= Ve

DENSITY

/7- 782

P/
P/

. 678/

Witnessed & Understood by me,

Date
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S A / .
e _e2” (3) 75 (el ol cpmple pell ypelere U

»&lﬁ"wae;ﬁqr/o/?/o/
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— OUTGASSING CONDITIONS W}M%@/ e @ n 25 PSS/ :
I ]
TOTAL WEIGHT g REFERENCE VOLUME (Vy) 89° 8§237 cm?
L —
T TARE WEIGHT g CELL VOLUME (V) _/48-3708 _cm® v
1
—
— SAMPLE WEIGHT g —
L —
OPERATIONAL EQUATION:
— T T
T —
T ]
vV, = Volume of powder (cm®)
T -
TV, = Volume of sample cell {cm®) -—
- Vg = Reference Volume {cm?)
_
1 e m— |
P, = Pressure reading after pressurizing the Reference Volume
1T —
' P, = Pressure reading after including V., /}/a ﬂw% M
— —
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T hydraulic conductivity —r—
S T |
Wole + Vo SOT oS /()/(4@ were —uaed
T 1 e ;
LI S
l TV I uYw 1YW,

Witnessed & Understood by me, Date Invented by Date

12/7/0/ Recorded by /4 J/_




Project No.

22 Book No.

TITLE

1
From Page No. @ L@
T 7T T

&@Z/ 4/429 JALLQ%Q;Z/ czoxé/ 2%2, dﬁﬂﬂéaéad A%&? f

ﬁ,%/ m% ol

7 7ﬂ1 Qvnfuyxéaa Ao&liﬁﬁ e Aizﬁxnz;zzgié2§} CLZZQ/ W
,mwﬁlqm,m&{w@ M ﬂWV.M
/me ” 4a%) mﬂ,@@wu /D be /ﬂm/ LN e aanibl

/ﬁb a Z%z&x{&l %%/

£

T T 1 T T 1 Memdfane T T T T T T /"l
‘MX ﬂ%@ﬁﬁ;@w //Ich ﬁYCM & Zz/ MAR

/%;z 4Q4>4ybz£6357 Lag

iz ,,ém/:n/W /V}@,m #Z% Y2/ W Ie/\/c%&'fél
ook e ' apm g T T T T -
«/\PQQ/
&) 4 (onatany %/.,@W Aead WUN&
_hen Lo fheqed | prped) Ag é&L4Yu&&/ - I
(%) : iZ): Ain%/nz;@nﬂ?L A¢A¢; 4%§auz%uﬂ/ Aif AMthh/Zéu%/ lb@LZé;
I//}\ }348 9[¢avw;4/%/ [AQ/ ]/A;22/7u14a417‘ Al%aéyéijlekga/ 741/167<4b4 |

o bitre

! J
s = [PV T
e L LG A T T
— Kg;%; = I/@gﬁ?pﬁbo%?C ,ngugézm£(§k7/2f (f‘(Zéi), '
————a = ?nazzn[% , 44Qé;zqf, ahen ao quéﬁygﬁ(
- %’a _ 4%(. L Y Vlszég/ Vbéédnl c/ﬂam4$e (m?)
—— ) ﬂl/a//lz%//é@/iéﬁ/n( (’S)
——— L Sorgth o8 Aum bl olirg Laliid 4Q9@y’ﬁéayzs
......4. . /f/géd Mﬁm/wlégw //773
A wm/mmmﬂ/ﬁﬁjm

W/m//yof.”, -

T I I ! T T T T T T i T T I T I 1

T T T T T T T T T T T T T T T T T T T

T T T T 1 T 1 I I 1 T T T 1 T I 1 4 {

()

To Page No.

Witnessed & Understood by me, Date

12

Invented by

Recorded by A j’

Date

[7]6)

Project No.
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"' sample: 58/ Test=Ksat
| Width(cm): 3 Area(cm"2): 7.045 Height(cm): =
| Time
|| start time: V7 Stop time: 7230 pvh -
| Start date: /2/5/0/ Stop date:
| ’ Elapsed Time 7 7 80 /vy
| | Time(hrs): Time(sec): lf@'g
B Pressure
~ | Confining Pressure(psig): /3. 2
[~ | Inflow Pressure(psig): 2 .- 3
[ | Outflow Pressure(psig): 62

B Differentia; Pressure (dP) )
"" dP(psig) = Inflow-Outflow “| dP(cm H20) = dP(psig)#*27.68%2,.54 |

— 2-] _ psiq] | /47 - 645] [cm H20] | i
: Fluid Levels -
- Initial (ml) Final (ml) |
| | Confining: O, 3 Confining: O i ]
|| Inflow: o> Inflow: /05 _
|| outflow: 17 6 outflow: 7Y B
Fluid Level Changes |

| | Confining (ml): D) mJ -
| Inflow (ml): /b‘, 2 mJ L_
| | Outflow (ml): 0.2 pd T—
Volume change : r

B | (Inflow (ml) + Outflow (ml)]) / 2 | B
| ~ jo.z__m] ]|
— Ksat Calculation —
- Ksat = (Q / A) * (dL / dH) N
| s
Q = Volume change (ml) / Elapsed time (sec) |={(1)(.022¢(7] (ml/sec) F

- A = Area (cm"2) =|(2) 7.065 (ca~2) _
: dL = Sample Height (cm) : =1(3) 5 [(em) | |
— | dH = Differential Pressure (cm H20) ~ =|(4) )4 T- (£Hsi(cm B20) | —
B Ksat = [1 / 2] * {3 [/ 4] (cm/sec)» I 08 Xlo~Y [ca/sec] lF_
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24 Book No. TIT! &
f:"l Sample: Test=Ksat
|_Width(cm): ‘A Area(cm-2): /.07 Height (cm) ¢ 5
I Time
|| start time: O Stop time: 7.‘30
| Start date: /2/5 /o] Stop date:
I A Elapsed Time 7:30 m)
| Time(hrs): Time(sec): &S58& Y5O
ZT 2=
' Pressure
1 Confining Pressure(psig): /13- Y
" Inflow Pressure(psig): g
' Outflow Pressure(psig): A
' Differential Pressure (dP) )
ol dP (psig) = Inflow-Outflow || ap(cm H20) = dP(psig) #27.68+2.54 |
' “ 2. lpsig] ﬂl Jbo-614Y [cm H20) |
: Fluid Levels ‘
— Initial (ml) ‘ Final (ml)
| Confining: 7() Confining: 70 .
| Inflow: O 5 Inflow: Y/ Y
: Outflow: ]7-3 Ooutflow: 73
Fluid Level Changes
I—
I Confining (ml): %, il
| [ Inflow (ml): o mf
S— Outflow (ml): /O md
Volume change
|
| (Inflow (ml) + Outflow (mY)] / 2 |
11 .
i /0 (ml]
1 1 A
1 Ksat Calculation
T Ksat = (Q / A) * (dL / 4H)
Q = Volume change (ml) / Elapsed time (sec) |=|(1) pm.p222 (ml/sec)
L
— T | A = Area (cm"2) =1(2) 707 (cm”2)
L
| dL = Sample Height (cm) =|(3) 5 [cm)
—r [ dH = Differential Pressure (cm H20) ~ =|(4) Jup.4]Y4Y (ca H20]
— 1 T
[ Ksat = (1 / 2] * [3 / 4] (cm/sec) ¥ -y [ca/sec)

pa—

Date

;7/}6[0\
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TITLE Book No. o 25
Sample: 68/ Test=Ksat ]
width(em): 33 Area(cm"2): 70 7 Height(cm): & _—
Time T -
Start time: o) Stop time: 721046 meh -
Start date: /2/5/0/ Stop date: A L
C Elapsed Time 7416 oy - -
Time(hrs): Time(sec): 43 6 ]
Pressure T
Confining Pressure(psig): /3-2 T
Inflow Pressure(psig): 2.3 ]
Outflow Pressure(psig): 62 T
Differential Pressure (dP) ]

[T dp(psig) = Inflow-outflow ||| dP (cm H20) = QP(psig)*27.68%2.54 |
| 2-] _ (psiq) | 197:645/ (ca H20] |
Fluid Levels _
Initial (ml) Final (ml) ]
Confining: /- lf Confining: /Y ]
Inflow: O Inflow: 104] _—
Outflow: 17-2 Outflow: 7/ —
Fluid Level Changes 'r_
Confining (ml): ) _
Inflow (ml): 10+ ) ]
Outflow (ml): /0.'/ 1
' Volume change 1
| (Inflow (ml) + Outflow (ml)] / 2 I 1
| _ o] _n]
Ksat Calculation —
Ksat = (Q / A) * (dL / dH) T
Q = Volume change (ml) / Elapsed time (sec) [={(1)p.02 37 (ml/sec) :
A = Area (cm”2) =|(2) 7,07 ‘ (cm~2) | —
dL = Sample Height (cm) =[(3) 5 tcal |
dH = Differential Pressure (cm H20) =1(4) /47 - ¢95] (cm H20] | —
[ Rsat = (1 7 2] * (3 / 4] (cm/sec) [ - xio-7 (cajsecl ] __
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-TiTy -

-F—r Sample: &'B/ Test=Ksat —
— Width(cm): 2 Area(cm”2): 7.07 Height (cm): z.i 7]
— Time ) N
— | start time: Stop time: %
B Start date: Stop date: -
— Elapsed Time 5.Y5 nvh a
— | Time(hrs): Time(sec): ' 345 7
- ZIEo 2 =
N , Pressure _
| Confining Pressure(psig): [3 -
| Inflow Pressure(psig): 2 i
| | Outflow Pressure(psig): A |

Differential Pressure (dP)

dP(psig) = Inflow-Outflow

I dP (cm H20) = AP(psig)*27.68%2.54 I.

- 2 (psiq) | /H0-6)9 4 [cm H20) | |
— Fluid Levels T
— Initial (ml) -Final (ml) T
— | Confining: /7 Confining: /. § .
— | Inflow: ,./ Inflow: ] 2 7
— | outflow: }7-8 outflow: 7.7 7
— Fluid Level Changes B
— | Confining (ml): 02 .
— | Inflow (ml): 10° | ]
— | Outflow (ml): (o | 1

— Volume change
' (Inflow (ml) + Outflow (mX)) /f 2 _ I .

jo-/__(=1] ] -

Ksat Calculﬁgion

B Ksat = (Q / A) * (4L / dH)

— | Q = Volume change (ml) / Elapsed time (sec) |= (1) p-0292 4 (ml/sec)

| [A = Area (m-2) =[2y 7.07 [cn?z] ]
— | dL = Sample Height (cm) : =1(3) 2.5 (cm] | -
| [@H = Differential Pressure (cm H20) -~ =[(8) /0. j41, (cm B20] L
- [ = 0707 67 4 (o) =] k

Date

Witnessed & Understood by me, Date
2|70l

Invented by

Recorded by A J’
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TITLE

Project No.
Book No.

| Sample: 4318/

Test=Ksat

27

| Width(cm): 3

Area(cm”2): 7007

Height (cm):

Time

Start time:

Stop time:

Start date:

Stop date:

12/7 /0l

Elapsed Time

5145 run

Time (hrs): erime(sec): 345
, Pressure

Confining Pressure(psig): 13

Inflow Pressure(psig): g

Outflow Pressure(psig): 6

Differential Pressure (dP)

-l dP(psig) = Inflow-Outflow

jll dP (cm 3'55) = dP(psig)*27.68%2,.54 |

A 240

[psig) ||

140+ 64y [cm H20) |

Fluid Levels

Initial (ml) Final (ml)
Confining: /3 Confining: =)
Inflow: 1) Inflow: 10
outflow: 16°5 outflow: 6L

Fluid Level Changes

Confining (ml): O 2
Inflow (ml): /O
Outflow (ml): wra

Volume change

(Inflow (ml) + Outflow (m}X)] /f 2 |

[O0«05 (ml) |

Ksat Calculation

Ksat = (Q / A) * (dL / dH)

Witnessed & Understood by me,

Q = Volume change (ml) / Elapsed time (sec) |= (1)0.02973 (ml/sec)
A = Area (cm"2) | | =[(2) 7.p7 (em"2)
dL = Sample Height (cm) ’ =[Gy .5 [ca)
dH = Differential Pressure (cm H20) -~ =1 (8) /4. £/yy (cm H20]

Ksat = {1 / 2) * (3 / 4] (cm/sec)

[0 73707 toafsect ]

Date Invented by

Date

2{7/0]1

Recorded by //\ ‘\J/_




Project No. I » I I I l I ! I Project No.
28 Rnok No. TITLE , . TITLE Book No.
';'r': Sample: 881 Test=Ksat . ‘ F sample: éﬁ/ Test=Ksat
| _Width(cm): 3 o Area(cm™2): 7. 045 Height(cm): 2.3 Width(cm): 3 O . Area(cm-2): 7.0 7 cm?| Beight(cm): 2°3 Chy.
— | start time: Stop time: | [ start time: Stop time:
— | Start date: /12197 /0/ Stop date: Start date: /2/7/0) Stop date:
— Elapsed Time S:Y2 - ! Elapsed Time 6513 nyh: )
B Time (hrs): l Time(sec): 342 ‘4 i Time (hrs): Time(sec): :_3 73 |
| v Pressure 5 - v Pressure

s . |

|| Confining Pressure(psig): /3 | — | confining Pressure(psig): /3
|| Inflow Pressure(psig): g | — | Inflow Pressure(psig): 2
| Outflow Pressure(psig): 6 — | outflow Pressure(psig): A
- Differential Pressure (dP) 7 | - Differential Pressure (dP) 7
| lf dP(psig) = Inflow-Outflow ||| dP(cm H20) = dP(psig)*27.68%2.54 | ; n " ap (psig) = Inflow-Outflow "l dP(cm H20) = dP(psig)#27.68%2.54 |
__ Z ___tesig) || 0. 614y [cm H20) | l | 2-0 tesig) || /z0-6/vy [cm H20) |

Fluid lLevels Fluid Levels

— Initial (ml) Final (ml) j B Initial (ml) Final (ml)
— | Confining: %.5 Confining: 4. | | confining: 7:9 Confining: @.2

— | Inflow: Y7, Inflow: /o f | Inflow: 2.7 Inflow: 127

— | Outflow: 203 Outflow: 107 | | outflow: 52,7 Outflow: ;2.7

— Fluid Level Changes : B Fluid Level Changes

— | Confining (ml): 05 Confining (ml): O3> md

— | Inflow (ml): /0 Inflow (ml): [O

— | Outflow (ml): VETA Outflow (ml): lo

— Volume change : ? —
(Inflow (ml) + Outflow (ml)]) / 2

I
]| ||

Volume change
(Inflow (ml) + Outflow (ml)] / 2 l

10 (ml} '
Ksat Cilculation

[ ] ] n Ksat CalculationJ!

I
punEas———

B Ksat = (Q / A) ¢ (4L / dH) ] ‘ | Ksat = (Q / A) * (4L / dH)

— |_Q = Volume change (ml) / Elapsed time (sec) [=|(1),.p2q5  ([ml/sec) ,l ~ | @ = Volume change (ml) / Elapsed time (sec) |=[(1)p.027; [ml/sec)
: A = Area (cm"2) =1(2) 7.0695 (cm”2) 's : A = Area (cm-2) ’ ={(2) 7-07 (cm~2)
— | dL = Sample Height (cm) ' =1(3) 2.5 [cm) L ~ [ aL. = sample Height (cm) ={(3) 23 (cm]
: dH = Differential Pressure (cm H20) - =1(4) |ypvp)yy (cm H20) | : dH = Differential Pressure (cm H20) * =|(4) Jyo:6]1Y (cm H20)
— [Ksat = (17 2] * (3 / 4] (cm/sec) [oécxioicaiseci | | . | [Rac =721 7 57 41 (cajsee) [0cz 3 o7 (carsect ]

Date

12(1 (0]

Witnessed & Understood by me, Date

M1 ol

Invented by Invented by

J Date
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|
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Project No. I I | l l I I I Project No.
30 Book No. TITLE : ‘ TITLE Book No. 31
o) _ e | AU ooy iaaimin s
| Width(cm): 3 Area(cm”2): 7. 065 Height (cm): 2-;3 ‘i\ J
i Time » | ZB &\3 (IQ T T T T T Y T T T T T
| start time: 3Ll Stop time: ' | . i o, Lo olidtaced 2 :
| | Start date: 12/7/01 Stop date: | ?
i 7 Elapsed Time é . zg ”V).')' i \ C T T T T T T T T T T T T /%) I/,,L[I T T
| | Time(hrs): Time(sec): 3 E g i : T T T = '
— : Pressure - é? T VMC@;W Ml ’}//'qlwe/ T f’ﬁ;{!j@;@&?/ T ‘é/L/ T B{;“? /T) T :I_— T él'qq M T T
-1 c ig): — - (H20) J - 500
onfining Pressure(ps:.g) : /3 : T T T T 1T l\\ T T T T T T T T T T T T T T T T 7| ml/ T T
— | Inflow Pressure(psig): 74 — T T \ — T T T /L.fc T
— | Outflow Pressure(psigqg): 5 . . . — T ——T T T T T .
- Differential Pressure (dP) B | (@, : '/ﬂ%;/,lm, @Z{’ _ Ladl .947,4'4{7&.(1[ '%V. 15 A |3 (’_IZ):T“- | :5(;'5’ {ﬂ/' |
- [ dp(psig) = Inflow-Outflow 1] aP(cm H20) = dP(psig)*27.68%2.54 | - e -3 'g .
[— “ 2"0 [pSig] "I fLIO‘ 6/LfL] [cn HZO] | ™ T T T T T 71 T T T \ T T T T T T T T T T T T ‘u/:fn T /:/L/I T
B Fluid Levels | S Pt T | T T T T T T T T T T T T T T T T T T T T T T T T T
[~ 7] . 766‘_—!73 (2I> T T 4 I 1 T J \l T T T T T T T T T T T 1 T J T T T
Initial (ml) Final (ml) \
| | confining: 9.2 Confining: 9.2 | T T T T \ e e e
|| Inflow: % Inflow: /a.f./ ] L /.)/. — T \ ———L————————
| Outflow: 20 2 outflow: ; /0- / | T T LI R B Al/ N T |\ | BN S IR B N — | T 7 T
Fluid Level changes 1 1 1 T T T T LR / T T T T T T \ T 1 T T T T T T T 1 F T 1 i
5 COnfining (ml) : 0 - 1 T T T T T IO |/ II /9[ / b %l T ¥ \I T T T ¥ T T ] T T T 1 T T
. Inflcw (‘1) H /0“ / T T T T T T LIg 7 ¥ I/ h T T T T \ T T T T T T T T T T T ¥ T
Outflow (ml): /0', | . T ' LA L L A T (—— T T \ T T T T | T T
[ v°lu_ne change - 1 T T T T T T T T T T T T T T T T 1\ T T T T T T T T T T T T
B l . [Inflow (Ill) + Outflow (.}) ] f 2 I 1 T T T T T T T T T T T T T T T T T \ T T T T T T T T T T T
— I | - . [.1] I 1 T T T T T T T T T T T T |\ T T T T T \‘l T T T T T T T i T T
SRR 1 T T T { T 1 T T T 1 T T T T T T T T T T I T 1 T T T T
| Ksat Calculation —— l\ -
B Ksat = (Q / A) * (dL / dﬂ) T T T T T T T T T T T T T T T T T T T \I\I T T T T T 1 T T
L Q = Volume change (ml) / Elapsed time (sec) =! (1) 00260 [.lluc] | ! — T T 1 T 1 T 1T I T T | — 1 \ T | I T T
- A = Area (CI‘Z) - (2) 7”065 [C‘-zl * E T T T T T T T T T T l'. T T T T T T T T |\\ T T T T T T
B dL = Sample Height (cm) ' =|(3) 0 {cm) T T T T T T T T T T T T T T T T T T l\ T T T T
- di = Difterential Pressure (cm Hzo) - = (4) IL[ 0' é ,L,Lf [a Bzo] T T T T T T T T T T T T T T T T T T T T T T T '\\1 T T T
- Ksat = [1 / 2] &* [3 / 4] (cm/sec) A }( T T T T T ll T T T 1 T T T T T T T T T T T T T To ;)age No.
Witnessed & Understood by me, Datt; Invented by Date Witnessed & Understood by me, Date Invented by Date
\’L} 7 /0\ Recorded by p{f | Recorded by

L
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32 Book No. TITLE - TITLE Book No.
From Page No. | T T T ,Ie T Wﬁ/ WﬂMeW 3 T 1 From Page No.__ T T T T T T T T T T T T T T T T T T T : : :
T T T T T W M/Qd ﬂW/ 4‘ gﬁ j T T T T T T T ﬁl /%i/?lal dizyl /?l)/%l/cl/)l ‘71[' IW@/Z = |‘3|‘5|2 vl 7|g IUC/‘I' T T T T
el e BAILD_ = KEVE G| AR Al s pinid i A s
— e (oplod iy disicadar  for dew) Ao befme  reeauss
[(% T % T W Wﬂ/ﬁ% gﬁ/ (2) b-‘/710’l éiOlagl T T T T ZrA/{‘é. Wéqu T T T ] T T T T T T T T T T T T T T T T T
W af beatey comdapung BA) (3] = 28:7075 | @ZMm%ﬁMﬁ@?ﬁé@%@ﬁé:321‘7“:3/.;2: —
R RN e T 2 A DT R S e 7 A —
TP DA T TENE Y T3 A anin [ U 2t e X M S T AN
z/ﬁ/oZ
T T T T ./5}): IMZ[ : T ﬁ%1 lﬁﬁl L31 (:ZDI l7L T 1@4@! |:| 2710 'I /5 l(/ﬁ I’ T T T T
5‘8'/ (1/> 88/ (2) 55/ (35 853 (/) 4/ 85 3 [ZD WW T -~ u T T T T T Y T T T T i T T T T T T T T T T T T
! M T WW W W »%7 I WM ﬁ /056 ?D’/elﬁ;/l T T T T T T T T T T T T T T T T T T T T T T T T T T
pr M/}? W Q&/@Q/ IW%WI T T T T T T T T T T T T @ ,ZJE%,’ ,%/, .A{%/l//)l F:_l g31'51“’7|g|”_|/é|kgl"yl‘s'l T T T T T T T T
g |\ BRIC) =Ts7as g
' V@Mm ﬂ/ RA//%)/ fmﬁ/c %@/q//;/ Mﬂ/ ﬂ[/W ."’% | - IU| I
T T T T T T T T T 88/(3 ) ng’{ WWZ?/ MM V@M@ [MAQS- é*) T @L/dn Llu@Z" IWI 1643/ 1[2|> — T 312?: 3/ — /70 6 Q T T T T T
| T T '/' + '3"€3W'9r375'm 9'3'?2'_ G'm' I T T I T T ! T ! T T T T T T IUI T T T T T T T T T T T T T T T T T T
T {41/%2{. /1// |:1 .3.?3; 7L,3'.95, %.3'.?2.- T ::| |'3a| 7? 31 IM/}? T T . : . T T 1 T T T T._ /518.1'7/ 9 T 7 T T T T T T
D .
B = 3]z aiesele o a2 Cm | | () Daded i e AAI[3) = dlce = 2870 T
1‘3 ' 1 T T T T 1 T T L i T 1 T 1 T T T | T 1 T 1 1 1
T T T T T T T T T /Ie l:l IS.I/ZI T :r |/., I56" 10)/)/1) T T T T T T T T T T T T T T T T T T T |: T 42:301 T 9| T T T T T T T T T
T T LI B B T 1T T 1 5 T T T rr T ! ! | — T T T T — T 1 T L B A /A T T T T T T T
e Vpluspt (RI(3) =  [TRY ——— D Bued wi &f AB3 LY = 30l26 —/estey
ile T! E' y f T T T ,/351—’ SI’? T T T T T T T T T T
T T T T T T T T T T T :I—- 5 /lf )( I/blélX/ SélXI 2,{3/’(/,, l3 qTBBI @/y) | | | | T 1::| T T T T T c/l T T T T T T T
T T T T | — T T T T T T T T T T T T T T T T T T l T T | l ‘ II | | — Q/}I”,/DL, Y ,U, T T T T T T T
L L L = 20 057 WB T T T T (’7,)1 27/?&/ L% %l IZBIB%% (Z? T j.- |2r70|‘ /515- 'l— |//5|-”?|2 'UC/" T T T
L = sy23 g
C ST l S ' I I I ' I I I To Page No. C ' T ' L I ' ' C l l ' l To Page No.
Witnessed & Understood by me Date Z/g/&)z Invented by Date Witnessed & Understood by me, Date Invented by Date
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Project No.

Book No.

TITLE

From Page No

AN the

&WMJ wf 7(_ Wh

,éjzc@a/w

fw\é/,

Lo bt

ll/
LN Mm //056'

//C/t’z‘ c&c/

W

Wﬁ

VW@/ A/mm &1/6/7

P IO R AP AT LA Aananane
el o] BATEY T gy £ Al
AP TN DY N
P A RV N 7 R A
o AT e A I

4

wé/M a/’w a/)%'//f) :;FlafIOIZC} 'ﬁ/

WWM

I~I‘/T

T T T I T T I T

e 4%81/ a

352:80 — /6545 9

(Dot

Z/B/OL

Recorded by

N

T I T T T T 1 T T T T T T T /g7 ;35 T T T I T I‘: : :
EL it ol dried 2 (o) = 229.3) — /0o
T T T T T T T 2’/}3'{02 T :14 T /Igglo 71/ T 9] T T T T T J T H
G) - of cbaed BB) (3) o gloo—2%70
| _ Y2-30 9
T T T 1 T T 7 T lal T T T T T 1 T T
()t - of chsed 855 (D = 30l25=l5s1,
— ]/35:5¢% 9
T T T H T 1 T l»l T T T | L T T H T Ial i T i 1 T T
o Wt o died BB3(2) = 270-)s —5qz
1 T 1 T T T T 1 T T T T T l:l I/I5'[1I, ZISIQI T T T T I
1 T T T T 1 1 T i ¥ T T LI | T T T T T T Ial T T T I i T T
W Bulk denaly from BBI(3) = Y42:303 = 4oF 4 g/ 3
30-05Y% ¢m? 7Y !
T ¥ T Y H T T L 1 T T T T T ¥ T T T T T T T T TopageNo‘
Witnessed & Understood by me, Date Invented by Date

—— e e e

TITLE

Project No.
Book No.
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From Page No.

/%é/ Z%Z Wd szg'a;;z@'n

plated o dectn,

Mnﬂ/,émf . Wm/

ﬂé’[ % W Mé?’é 2’We¢/

Amm

T T /QIJ' 2/15/02 T T

| c:dé/fA/M

jote gf BBLCD ¢ beefer = 352919
W of BBI(2) 4 bpatey = 32934 9
bt o BBI(3) ¢ bbes =  T0q7 9
wh o pBICI) F beaty = Bole2d
Lf e BB3C2)y buaker = 27045 .9

Sy /55/(2) = (50 ml

Vel %/ DI o clw,wm/

T IWIJ F130W| IBTOWI T T

*15fo2

A

/S0~ 30 My

T

Ak daced b '/9/'3/'(2') =
T I/l T by | 1‘71 T 1 T )] T T

I T T I T T T T T T T T T T T I:I /,12b 1”ll//l(l T T T T T
Byk 2urarty fem BpIC2) = /8872 3
1 T T T T T T T T T T T T T T T I/l20I }’}Il‘[l L T T 1 T T

Ip‘/%l :DIII/%ZOI

J
o placeS fé,é/' 583(2) =

/bO 2,5 ;m(

T T

= /ZSM,(

2/15)02.

Q//"f/oz,

Bk a&w@ o BB3(2) = 194237 - 23y
/25 W To Page No.
Witnessed & Understood by me, Date Invented by Date

Recorded by
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Project No.
36 Book No. TITLE
FrompageNo. 1 1 i ! i i 1 f 1 I I L) T T T T 1 v T T T L T
O lpl 24 DI H0 diflacadl by, /2/9/(0 thrafped 2n ,ééwé
,HTWWC@%,;/AMMH
VO o 2T Mol plinflased bu plectr woaf 4 gk
T T Sl%ﬂ T l—ql 26 M T T lﬂll T T T T T T T T T 1 1
Bk fenaly gom B8] = T35 .5
1 T I T T H T T T I T T T T T T T T [/6‘0—‘st j T T T L) I
— = gtEs
T T 1 T T T T T T T 1 T T T T T T /35 T 1 T T 1 ] T )
SN = Y T )
@0 Vil ¢f DT 1o oliplrecd by BAZLD Wmgsd m
T Wr db‘% M lﬂl 1135',’\‘@[(/' ’l T T T j 1 T T T T T
Vsl s DL 4 Aihlmeed by plrabi wraf s fabe
l/l T T 1 T / T I/l T T
1 ¥ T ] T [} T T T T T T T T l/ Z‘LQW}]I T T T 1 i 1 1 ] T
Vel wf DT thl olesblaced by BRI — J3s-25
T T T 17 T T 1t I‘ l/l T T T T i T
T T T T T T T T T T T T T T T T T [ 1 T T T J l-:/ //Q rl)'\/l
0 Y S XY B DL M
1 T T T T T .l i f ¥ I 4 I I 1 ¥ 1 //0 WI T T ¥ T
— 2 g
[} T T 1 T T T T T - 1 T T Ia/l T T T ) T 1
 Aernage Bulk olpnuly fom BEIL BB dempley
T T T T T T f ~-’I LL/-/ \,-L // 323 -/:Mgg+/ 23 T I I T T
T T T T T T T T T T fb T T T T T T T T T T T T
- = Z>H 9/, AR
T T L 'V'l V.8 LA 1 T T T T 1 T 1 T T ! 1 ! :
l ' I S o l l I b l o To Page No.
Witnessed & Understood by me, Date Invented by Date
‘ Z
/2 0/0Z Recorded by /4 T

Stop time:

Start time: ) O o |0 7513

Stop date:

Start date: 2 //5 /02
77

Elapsed Time 9:/3 | 3:35] 2:0¢ | 7:02

3:35\ 25 O%I 7o)

Project No.
Banl Ala 37
E Sample: B@/ T Test=Ksat |
Width(cm): 5»0 Area(cm”2): 7. 765 Height(cm): 2.4 S i
Time

Time(hrs): | Time(sec): 553 | 2/5 [/28 [y22-
Pressure
Confining Pressure(psig): )3 ' [é K 13
Inflow Pressure(psig): ga/ ) 12 ‘e
Outflow Pressure(psiqg): 6 7 - ;
Differential Pressure (dP)

" 6 2 (psig] | [cm H20) |

l[ aP (psig) = Inflow-outflow ||| dP(cm H20) = dP(psig)*27.68%2.54 |
2|

o

Fluid Levels

Initial (ml) Final (ml)
confining: g.¢ l 05 | I'5 confining: |.o | 05 | )5
Inflow: 57 2 2 / 2+9 Inflow: 57 | |I'S | )5 12-9
outflow: /5.9 | |= IS | 15-4 outflow: (.2 | [-4 | Y4 5o 4
Fluid Level Changes '
Confining (ml): 02 8 O
Inflow (ml): o 5! [0 [0
Outflow (ml): Q.4 (-6 10-) (O
Volume change 1
(Inflow (ml) + Outflow (m})] / 2 |
I 9-¢ 11005 | Jo og_]_LL_l.;_______tzl_l_l '

" Ksat Calculation ~

Ksat = (Q / A) * (4L / dH)

Q = Volume change (ml) / Elapsed time (sec) |=|(1) (ml/sec)
A = Area (cm”2) ' , =(2) 7.065 [(cm"2])
dL = Sample Height (cm) = (3) 2-4s (cm)
dH = Differential Pressure (cm H20)

- Ksat =

(L/2) * (3 / 4] (cm/sec)

Witnessed & Understood by me,

e e i

Date

2/15/02

Invented by

Date
Recorded by A 7— |
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38 Book No. TITLE q ] | TITLE Book No.
""° sample: B3R/ (2) Test=Ksat - | '[ Sample: @B / ( 5> Test=Ksat
—_Width(em): 3.0 ¢oy | Area(em”2): 7.0 5 | Height(cm): =.22 [ Width(em): 3.9 Area(cm"2): 7.065 LHeight(cn): k.9
L Time - Time
-, | start time: . O < |0 Stop time: (304 | 2:y8 [ |35Y4 Sstart time: ., ) , O, O Stop time: 2:722 | 3.4y [gyys 120
| | start date: 2 /20 Jpo Stop date: start date: 2 /20 /oo Stop date:
| ' ’ Elapsed Time  ( 504 2243 [<5Y Elapsed Time 2:22 ] 3HY | €UNS| 2520
| [ Time(nrs): | Time(sec): 3¢y | /6Q i Time (hrs) : | Time(sec): 142 |22y |525] 140
"“" Pressure 1 Pressure
_—' Confining Pressure(psig): |3 A |8 Confining Pressure(psig): |g. 16 [ 13 J&
| | Inflow Pressure(psig): Z || 12 Inflow Pressure(psig): |2 \ [ 'S |2
Outflow Pressure(psig): A 7 6 ) Outflow Pressure(psig): 5 7 [ ¢ A
Differential Pressure (dP) Differential Pressure (dP) . ,
dP(psig) = Inflow-Outflow || aP(cm H20) = dP(psig)*27.68+2.54 | ’ aP (psig) = Inflow-Outflow J[ &P (cn B20) = dP(psig)*27.68%2.54 |
“ 2. H é \ [psig) “ l”{O’ 6[“/%’ (cm H20] I | JA L’ 2 I A ] (psiqg] ﬂ Y21y Q—gl.zzg )/L{@,é)q )zle,gﬁ [cm H20] | |
Fluid Levels N : Fluid Levels
Initial (ml) Final (ml) \ Initial (ml) Final (ml)
Confining: .3 | -3 J*| confining: p.5 | p-y [ |-2 Confining: p.7 | pn |, | &4 Confining: p.7 | o [0 [o¢
Inflow: 2 > 2 Inflow: |2 | j2 | 12 ; Inflow: 0./ | 0.2 | po | 0°5 Inflov: . [ 03 [ /o2 [)07
Outflow: /4 /H ) ‘3-»9 outflow: L4 H 3/’0} ! Outflow: [2:9 | jy.2 }}5,2 [ /3 Outflow: 9.9 l Y. | / 5. [3—3
Fluid Level Changes | - Fluid Level Changes
Confining (ml): 02 - | £ | Confining (ml): () ) 0 O
Inflow (ml): 10 lo [O Inflow (ml): |0 lo-] ) lo-2-
Outflow (ml): lo [0 [0 ! . Outflow (ml): | O (O] |O q-7 |
Volume change . | Volume change .
(Inflow (ml) + Outflow (ml)] / 2 I ; [Inflo;-(.;nl) + o\;ttlow—____—l(n})] 7 2
’O \ . ,O [O d ]O }(90\ 0 C/'(?5 . [‘1]
~ Ksat calculation Ksat Calculation -
Ksat = (Q / A) * (dL / dH) ; Ksat = (Q / A) * (dL / dH)
Q = Volume change (ml) / Elapsed time (sec) |=|(1) O (ml/sec) ! Q = Volume change (ml) / Elapsed time (sec) |=|(1) (ml/sec) =
: : L
A = Area (cm-2) =(2) 7.065 [em72] |\ A = Area (cm-2) =2 7.045 few2) || |
;
dL = Sample Height (cm) =] (3) 5. 22 (cm) : dL = Sample Height (cm) . =!(3) Yo (cm) __
dH = Differential Pressure (cm H20) =1 (4) 140 ¢4y (cm H20] ! dH = Differential Pressure (cm H20) =[(4) ¢ [ca H20] !’"
oo 19 o~ - . ;’g ’ .
Ksat = [1 / 2] * [3 / 4] (cm/sec) 665X 9., 151 [cm/sec) I Ksat = [1 / 2] * (3 / 4] (cm/sec) f?‘—
Witnessed & Unaderstood by me,

vy

Aa-d -4 i il ) 2 Em—

Date | Invented by | Date I

ﬂ}lé{(? % Recorded by Aj I

e R B - I IIIIIIII < Uy IQ’7AJOIJ:¢U
2/20/02 Recorded by A T




Project No.

40 Book Nn -
Fr  Sample: BB/ [Z/) Test=Ksat
B Width(cm): 3.0 ) Area(cm™2): 7.04S - Height (cm) : 3,75_-—
: Time
B Start time: ), o, 0, O Stop time: /q:yy | q9:55 | 1:3y | 9:0y
B Start date: 2/ /o Stop date: ' |
' Elapsed Time |9s4Y ny,.| 9:55] jji3y] ¢2 04

: Time (hrs) LTime(sec): 13y | 595 [£9y |5uy |
[ A Pressure
- Confining Pressure(psig): 13 6 16 )8 /

Inflow Pressure(psig): 2 Y T 12- |

Outflow Pressure(psig): A 7 7 A /

Differential Pressure (dP)

dP (cm H20) = AP (psig) *27.68%2.54 ]

lf

dP(psig) = Inflow-Outflow %
2 1 1w | 4 |6 (tesig

140614 | 281229

2¢)-2208| 421.gy3 [cm H20] |

Fluid Levels

B Initial (ml) Final (ml)
B Confining: o [ ¢ 0.3 | 07 Contining: o | . |93 | o7
[ Inflow: 2 13 {31 1o Inflow: 12 Ay iz | 1o
| | outflow: g g w9 | .9 outflow: ./ | 4.0 |50 | 49
Fluid Level Changes

Confining (ml): 0 0| @) O

Inflov ®): )0 | Jo-| |jo-l | (0

Outflow (ml): 9.9 [0-] qﬂq |0

Volume change

RE 0]

O o

T

Ksat Calculation

l (Inflow ?nl) + Outflow (ml)) / 2 - l

(ml]

Keat = (Q / A) * (dL / dH) |

Q = Volume change (ml) / Elapsed time (sec) |=[(1) (ml/sec)

3 A = Area (cm"2) 7065 =|(2) (cm™2]

dL = Sample Height (cm) 275 = (3) (cm] ’

dH = Differential Pressure (cm H20) =1(4) .7 (ca H20] !i

Ksat = (1 / 2] * [3 / 4] (cm/sec) if
messed&Understood by me, |Date Invented by Date 7""723”0:3 -

Project No.
TITLE Book No. 41
sawple:  BB3 (1)  JfulogTeStReat Lo /ey fade
[ Wwidth(cm): Area(cm 2): 7.045 Height(am): o445
a  Time
Start time: Stop time: ‘F
Start date: 2 /27/p2 Stop date: 1
ot Elapsed Time 2° 3y [3:03] 3:(7 | 1% 29 +
1 Time (hrs): | Time(sec): f
Pressure
Confining Pressure(psig): /3 / /3 E 16|
Inflow Pressure(psig): 4 2 | g ]/
outflow Pressure(psig): {( A i I 7. ]
Differential Pressure (dP) 7
" dP(psig) = Inflow-Outflow "l dP (cm 150) = dP(psig)*27.68%2.54 |
I (psig) ﬂ| [cm H20) |
il Fluid Levels
Initial (ml) Final (ml) |
Confining: 5.5 | | )] J Confining:s.5 [ )./ ]/-3 | ;,i
Inflow: / O ) 0 Inflow: /.5 [16 | Ip e ;
outflow: J5-2 [ [¢ [le-5 | [¢ outflow: 5.2 (/. [4S [ & |
Fluid Level Changes ' ' /
Confining (ml): O Ol 0 2 O
Inflow (ml): (05 to 10 |O
Outflow (ml): 10 10 ) (o | 10
) Volume change ;
[ (Inflow (ml) + outflow (ml)] / 2 | |
I | (n1)
[ Ksat Calculation
Ksat = (Q / A) * (4L / dH)
Q = Volume change (ml) / Elapsed time (sec) |=|(1) [ml/sec] :
i | A = Area (cm"2) =1(2) 7065 (cm”2)
dL = Sample Height (cm) =1(3) 4.45 [cm) ?
dH = Differential Pressure (cm H20) -~ =[(®) _, (ca B20)
Ksat = [1 / 2] * [3 / 4] (cm/sec)
H Notes
i

P

RV, | |




Numic~s Ao

Sample: Bﬁ;} [ 1)

Wwidth(cm):

Lacke 4 {n Test=Rsat égéggo

Area(cm 2): 7 n 4 S 1Height(cm)

hobe

ey S

Time

Start time:

Stop time:

Start date:

Stop date:

2/27 / 02

Elapsed Time /: /o | I2]5

2:3% | 1535

Time (hrs):

| Time(sec):

Pressure

Confining Pressure(psig):

18 | is [ i3 [ g

Inflow Pressure(psig):

1z | 12| ¢ | i)

Outflow Pressure(psig):

6 | ¢ ¢ | 7

Differential Pressure (d4P)

“ dP(psig) = Inflow-Outflow

[psig] ||

[ 4P (cm H20) = dP(psig)*27.Es*2.54|

[cm H20)

Fluid levels

Initial (ml) Final (ml)
Confining: p 4.5 2 ] 0% Confining: p [0,5 {0,; ) (e %
Inflow: C | 2 o l 0 Inflow: /gg;] j2 /q57 / |O
Outflow: [ | !/£~ | g | 15 outflow: 5.9 ! 6 / 6 | 5]
) Fluid Level Changes '

Il | confining (ml): 0 [ 0 0 O
Inflow (ml): 1.2 o) 9.9 ¥e)
Outflow (ml): 10«2 W o |0

Volume change
B (Inflow (ml) + Outflow (m})) / 2
l o2 | 1o [ 10 “(ml)

~ Ksat Calculation -

Ksat = (Q / A) * (4L / dH)

Q = Volume change (ml) / Elapsed time (sec) |=|(1) [nl/soc]
A = Area (cm"2) =1(2) 7-045 [cn‘2;]/
dL = Sample Height (cm) =1(3) L. 45 (ca]
dH = Differential Pressure (ém H20) »

Ksat =

(1 /2) * (3 / 4] (cm/sec)

Recorded by

Project No.

sample: 333 (2) /’@C,é%/ ..n Test=Ksat C__Lede
l Width(cm): 3 Area(cm‘z):;zgéjg Height(em): s
Time

Start time:

Stop time:

Start date:: QVZ7/921

Stop date:

Elapsed Time 2:5][3%26 /145 [ 2702

/I:ZSPQQL

Time (hrs): | Time(sec):

@ FIEPSe ) & ()
Confining Pressure(psig): ;3 | |3 [¢ )jé 1% { /%
Inflow Pressure(psig): % [ 3 i |12 / )2,
Outflow Pressure(psig): 6 | ¢ [ 7176 [ b

Differential Pressure (dP)

"i dP(cm H20) = dP(psig)*27.68%2.54 I

u dP(psig) = Inflow-Outflow

[psig) [i] [cm H20] |
Fluid Levels
Initial (ml) k Final (ml)
Confining: p, 7/£>é/ | [ ) oYy kyq Confining:.( O'éli o oy |04
Inflow: o [p [o [0 [o /O Inflow: |, [0 Jloflo |jo |6
Outflow: /.| ['—f !ILfI/H [15) |14 Outflow: | Hiuly [51]y

Fluid Level Changes

Confining (ml): .2 ) O 0 0 O

i Inflow (ml): jo

io |0 Ip Yio | (o

Outflow (ml): [0

[o (0 | (D lo | (o

Volume change

| [Inflow (ml) + Outflow (m1)] / 2 |
| oljo Tio [1olio[lo__ ——— ——m1y |
Ksat Calculation - o
Ksat = (Q / A) * (4L / dH)
Q = Volume change (ml) / Elapsed time (sec) |=](1) (ml/sec)
A = Area (ca“2) =[2) 7045 (ca2]
dL = Sample Height (cm) =1(3) &5 {cm]
dH = Differential Pressure (cm H20) * =| (4) (ca H20]
Ksat = [1 / 2] * (3 / 4] (cm/sec)

u @) 2uxiot & 206 x [0~k

Notes

l 2 )27/02

L
Recorded by

Ho |




Project No.

AASample: 55 3 (/)

Test=Ksat

Width(cm):

Area(cm”2): 7,&55

Height(cm): /2 (.

Start time:

Stop time:

Start date: (3/5 /02
—7

Stop date:

Elapsed Time

Time (hrs):

i Time(sec):c)ggq

213 | 0:l2

Pressure

Confining Pressure(psig):

|3

16 | 1%

Inflow Pressure(psig):

3

T

Outflow Pressure(psig):

6

7_| ¢

Differential Pressure (dP)

dP(psig) = Inflow-Outflow

“l dP(cm H20) = dP(psig)*27.68%2.54 |

2 H

A

(psia) J|/4s.¢| [28].23]y2/.8y [cm H0) |

Fluid Levels

Initial (ml)

Final (ml)

Confining: (-3 0% } 25 Confining: 03 0<% 25
Inflow: 0 e, O Inflow: [0 / [ O |O
outflow: /5.5 15 15 Outflow: H-q s -0

Fluid Level Changes

54 |

Confining (ml):

@)

&)

O

Inflow (ml):

1o+ ]

|0

lO

“Outflow (ml):

[0-1

lo-])

o

Volume change

(Inflow (ml) + Outflow (ml)} f 2

Ksat Calculizion

o]

Ksat = (Q / A) * (dL / dH)

Q = Volume change (ml) / Elapsed time (sec) |[=](1) (ml/sec)

A = Area (cm-2) =[(2) [cm-2)
| [aL = sample Height (cm) =[G) (ca)

dH = Differential Pressure (cm H20) ~ =|(4) (cm H20]
| [Xsat = (17 2] * (3 / 4] (cm/sec) [ccxi0" (ca/sec)
; Notes 5. 59 X)o7k

I 3/5 lorz/ Recorded by ﬁ J/

|

Project No.

TITLE 7@/?\4 / %,{w/zé o> Kot Book No. 45
From Page N 1 I i i 1 1 T 1 1 1 1 i 1 1 1 i T ] T T T T T T

BEICL) 4 B8 (2)

BR3 (1D MQA wens

2 ABI3D

,:3:,13/:(9:) and

" AV 51//9/0_

P

5.

T T T T T T T T T

T
i 1 1 ¥ T T \ T T T T T T T T T T T T T T T T [] T 1 L] T T
i 1 T 1 ‘l T T \ T T T T T T T I T 1 T T T T T T 1 T T T ]
¥ T ] 1 T T T I\I T T T T T T T 1 ¥ T 1 T T 1 T 1 T T T T
I i T I 1 I I 1 \ 1 T 1 T T T I ¥ 1 T T T 1 1 1 T T T 1 T
1 1 T T T T T T 1 \ J 1 T T T T T T T T ¥ T 1 1 1 T T T 1
T T T 1 T T T T T I\I T T T T T T T T T T Ll T T T T T T 1]
T T T T T 1 1 T 1 ) \ 1 i T T T T T T T ¥ T T T i I 1] 1 1
i I 1 T T T T T T T T \| T T T 1 T 1 T T T T T T T 1 1 T 1
J | T T T 1 T ¥ T 1 { \ T T T T T T T T T [ T T T T T T T
I i ] T T T ] T T T T T \l* T T T T T T T 1 T 1 I I 1 H 1 i
T T T T T T T T 1 T L T I\ ) I I 1 T 1 I I i T T T T T T T
B | J L 1 T T T T T T T T 1 \ 1 T T I T 1 T T T T T ] T T 1
T T T T T T T T T T T T ] l\l T T T T T T T J L T T 1 T T
1 T T T ] T T /I(.I 1 T T I T T 1 T T T T T T j T 1 T T T T
T ] T T T T T T U T T T T [ T I\l T T T T T T J ] 1 1 T T T
I i i ] T [} ll T T ¥ T T 1 1 I U T T T 1 T T T T T T T | |
[ ] \

1 T ¥ L T T I@II !lq l( 0 Zl T 1 T I\l T T T T T ] T T T 1 T T
1 T T T T T L] . l’ T 1 T T T 1 T T \ T T T T T T T T T T T T
T T T T T T T T 1 T T T T T T T l\l ¥ T T T J ¥ T T 1 1 1
T T 1 I T H T T T T T T T I T T T \ { T T T T T T T T 1 1
T T T T T T T T T 1 1 T T T T T T I\I T T T T T T T 1 T 1
T T ) T 1 1 T 1 T T T ] T 1 T T 1 1 \ T T 1 T T T T T T 1
1 1 T T T I I T T T 1 1 T T T ] T ¥ I\I T ] T T 1 T T 1 i
1 T T T T T T [} T T T T T T T T 3 T T \ T T J 3 ) T T 1 T
) T T T T T T [ T T T T T T T J ] T T T \I 1 1 4 1 T T T T
T T } T T T T T T I 1 i T T H 1 ] I t 1 \ T T T [} T T 1 I
1 1 T T T ] [ [} [ T T T T 1 T T T T T T T \l L] I I I ] T T
1 [ 1 { H T T 1] T T T T T L i 1 I T T T T T T T T T T T
T T T T H T T T T T T T T T T T T T T f i 4 \I T T T i T T
T T T T T T T T T T T T T T T T i T T T \ T T T T T T
1 ¥ T T T T T T T T T T T T T T T T 1 T T T T \ T H 1] ] 1

1 ¥ T T ¥ T T T T T T ] T T T T T T T T T T T T

i To Page No.
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Date Invented by
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Project No.________ . L&L) l l I I I Project No._______
46 Book No. TITLE_ /7 féﬁ%ﬁm 5’5 ‘ /2= Prcked Liplis TITLE T a7
From page No__ 1 1 1 1 1 1 L) 1 I 1 1 ! ¥ I 1 1 1 T T T T T T L From Pagievﬂg:- H I i 1 i Ll 1 1 1 1 t t I L | 1 Ll T ¥ 4 T L T 1
Ingredient  millimolar  grams reagentper  grams reagent per grams reagent added ]
concentration Liter solution 10L solution —
L NaHCO3 1.522 0.127848 1.2785 1:2788 ]
KNO3 0.105 0.010617 0.1062 01065
1 1 | l@ l/— T T T T 1 T T T T T T T T T T T T T T T T T T T S MgC12.6H20 0.103 0.020941 0-2094 0 . 2-075 1
' YA T — T CaS04.2H20 0.252 0.043387 0.4339 L] —
——— QaH( O3 (/—5 40{4 17 006275 /4(5 Wﬂa/) — Ca(NO3)2.4H20  0.0855 0.020191 0.2019 5. 2020 |
k /Vﬁz / Fg M# 0/7053 W1y wumw/) CaCO3 0.2785 0.027875 0.2788 o+ 2789
t T H t | T T 1 T T T T —T7 T}
- ﬁ?;c/yoé/fzﬁ st/Mf# 006%1/ AL wm,{w/) _ . L
————— /anJu . ZHzO (kﬂ?éa/d/no( /Dei/ 50559‘5
e a/NOn - YHM0 (FS bt # 006169, pcs anliprid ) | -
e lalgs | (FS et # 98639, ars cptipe d) w _ lal0; erd (2SO0, 240 e colded o 3500 s/
T T T T T T T /V /W MW q T ; T T T T T I{ , M %@1614025 ﬁ 2 67 /M/) %‘L m Q/M/ 4«275 77&/{ &OMW
ﬂwmﬁc shrper 4 by flol "I diassye. 7

T T T T T T T T T T T T T T T T T T T T T T H T T T T I I I 1

%mzvm,/ Mﬁ

- E mazg//cfz/nql M - % &W@n ach _at CM poxt clay . 7R sy
201 /Z/dM Llrathi battle tp otrve wplo [ J//‘)Wﬂ&%f wers  adiid B fhe  abletion - e
Lhlbon s gprved Loy npkt 6 ol . AL

1 J T T 1 T J T

V& Ztlﬁfﬂ@{u}l}gﬁ : -

1 T T I T T T T T T T T T T T T T T T T T T T {
L R _ Lply ﬁma ' Q/M &7‘7,// /4477‘ /,%zaﬂ . 7%6 %Méwzé MO/
—r—  To prepare one liter of Simulated UZ-14 Perched Water, add reagent grade CaSO4.2H20 and CaCO3,in =~ — /I//<é/l/f? /14/ /?é 76_5/ //&Q// /\/7 /C 4 SAM W/IL/ | /D 5 7‘%7/ ﬁ /&W
the amounts shown in the table, to 900 mL 'of:' high purity water at room temperature in a be.aker and stir ] W VM (4/54’/?’7 ;é,é!; M 7Zé fg»gl%/ /d_g:i,é 7/7597 L(,/(zg M/
until dissolved. Then add the other reagents, in the amounts shown in the table, to the solution and stir ! 0 L 24 AT T ?\ﬁ/ J ' -1 2&
T until dissolved completely. Care should be taken to weigh/add MgC12.6H20 amd Ca(NO3)2.4H20 e B , 7L0, i W22/ //‘Q/WOZP , 2 d’ W M 4
— quickly since those are hygroscopic and can cause inaccuracies in weight measurement. Transfer the - g W C Wmﬁ .

solution into a 1-L volumetric flask and adjust the volume to 1-L with high purity water. ' e Tt e

¥ T T T T T T ] T T T T T T H T T T T T T T T T T T T T T T
S Ingredient millimolar formula wt. of grams reagent per — ; S
concentration reagent Liter solution } ,
NaHCO3 1.522 84 0.127848 ] ’ T T T T T T T T T T D T T T T T T T T T T T T T T
T KNO3 ' 0.105 101.11 0.010617 1 T T T T T T T T T T T T 1' T T T T T T T T T T T T T T T T
MgCl2.6H20 0.103 203.31 0.020941 » ] i
T CaSO42H20 0252 17217 0043387 ‘ T T T T T Y T T T T T T T Y T T T T T T T T T T T T T T T
—r—  Ca(NO3)2.4H20  0.0855 236.15 0.020191 — ———
CaCO3 0.2785 100.09 0.027875 @
a ’ ] ‘;, T T 1 I 1 T T T I T T T T T i T T [} 1 T T T T T T T T T T
T ! I T T T f ! T T ! ! ] T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
! ! T f T ! i ! T J T T T T T T T T T [ L L T . : T T T — T 1 T T 7 T T T T T T T Y T T T T T T Y T T T T
L r, 7T L LR R A Bt A B B B B A B r—r—T T | I R RS S S B N Y EE SR R SN e ey R S N SN NN N I N SN R EE R R E—
A dateh s et Aencfed wpin  weo | | |
) /)/71//5_01 717ﬁ/ 729 M//é-u/ > e ; :
T T T T T T 1 T T 1 T T ] T T T T T T T T T T T !
7 To Page No. " 7 To Page No.
Witnessed & Understood by me, Date Invented by Date [ Witnessed & Understood by me, Date Invented by Date
6/5 /(QZ Recorded by A T } /0/0 2 Recorded by A ‘7—‘
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48 Book No. TITLE /%MM/ M(’j 077 /<§af

From Page No.

0D W BB1C1)

BRI(2), /35//3) /3@/(9) mw/
% ‘() ,‘?/ ]///pw ,aa/ﬁdzfu/eé;{ /1)7% &/Z /7@@@
L

1 T T T T T T T T T T T ¥ T T T T T T T T 1

(2) W@ wiehe e ﬁMW ‘o W@Z%

6 éﬁﬁ@%{)’?/ . L/ew[b / Pafw _Z/LQ//S/L(’WANL) .

@ W%am/ UZ / 9’ léﬂﬂM(;Q/ wa@ M(M éMMZﬂ/ /D

wui/{ a’nw«%ou L/M 7R fwé’@/ m{mﬂz %

| B>
e wnvigle pnd  v2-)y ganihed 0
II/WI @‘I//Ié)llyl,é ‘l T T T T T T T T T T T T T 1 1 T T
) delire g BAICI) "—-’/7’3/%“%::::'[
- —Velume o4 2=l o0 addoc/ — 92-7 il
) Ueleme gy BBI(2) 2 /5"7:”?/: .
velwme 7 p2-1Y [50 — gy 3 o
T T T T T T L 1 Ul T "ilzr'l——.’_
el & BAICR) = 346 omd
Veluwmi of [VZ7-)Y H20 - 754 md
T T T T T T T 1 T ¥ lﬂ J lilillr T T T

- /5[) :VQW % /%//‘7’) - 26-5

SRR 77 402 TR R a—
T Vplpae g4 BAS Dhiched = 3]0 7
V@/m @/ é/Z /L/ //7() Q&(Q/Lﬁ/ :‘; ,Qc? hea¥4

77 ﬁ»@/ I//ﬂ//Mmj l

///Chf) : /4,«7 IMJ/A’) :

@ { T
TR oy won dpced in_cven (B 90C. o 226 oz
To Page No.

Witnessed & Understood by me, Date Invented by Date

3 //7 /07/ Recorded by /4 ‘J/

1111
suspie: BB3 (2D

width(cm): 3°'0

Project No.

Test=Ksat

J Area(cm2): 7,04 S ] Height (cm) @
Time

e

Start time:
Start date:

Stop time:
Stop date:

i:]apsed Time D!Bél Oz22):)7 ] o7
[ Fimeteec): 36 .22, )7, /7 |

3/2¢/02

[ Time(hrs):

Pressure
Confining Pressure(psig): /3 ’ 14 13 S
Inflow Pressure(psig): % I 1) 12 12
outflow Pressure(psig): 6 1l 72 | ¢ &

Difterential Pressures (dP) .
dP(peig) = Inflov-Outflow dP(cm Bi0O) = dP(peig)*27.68%2.2%4 i

2 [ 4 1¢g | € treig) f|790-6/] 28[-23 ] y2i-8y lcm B20) | |

Fluid Levels I

Final (m1) ;

Contfining: pH.q) 2:| | 28 | 2.9

Inflow: 1 1 [ [ Inflov: (| | 1) | pe2 |y |

cutfiew: 16 | 16| [6.21 g outflow: o [ 54| g6 | 59 ‘
: Fluid Level Changes )

Initial (m®l)
Confining: -4 | 21} 2-8 2+9

i
Confining (ml): o) o) O o ‘
Inflow (ml): lo 10+] lo-2. | 0] I
Outflow (m®1): o o] |lo-21]o) .

Veluxe change
{Inflow (Bl) + Outtlow (m))] /7 2

i
(»1) }
I

Keat Calculation 4‘

[ Reat = (@ / A) * (4L / aB) Jl;
[[@ = Volume change (x1) / Elspsed time (sec) |=[(1) SYCOEN
[A="2rea (=a"2) J=[) [ca"2) | ,i
[[a1 = sanple Beight (cm) BEED (cm) |k l
[@E = Differential Pressure (cm B20) IR (ca Bz0) | |l
[ Ksat ’_ (3 7/ 2) * (3 / 4) (cn/séc) v j { (cm/sec) | %\
||

Date Invented by Date

Recorded by /4 j’

Witnessed & Understood by me,

L1 |

e
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Project No.___
BookMNo._______ T

Sample: ZB£3:5623;>

ITLE

Test=Ksat

wWidth(cm): 30 | Area(cm™2): 7.065 | Height(cm): 3—36
) Time
Start time: Stop time:
Start date: 3/27/02 Stop date:
1 /

f]apsed Tine /4 35 l(j: 5‘1] OiH0

[ Time (hrs): ‘“ Time(sec): 95 | SUY | Lp ]|
Prgssure
Confining Pressure(psig): |[3 l A )3
Inflow Pressure(psig): g ]} 12
Outflow Pressure(psig): é' 7 I &
Differential Pressure (d4P)
dP(psig) = Inflow-Outflow dP (cx B20) = dP(psig)*27.68*2.54
2 |4 {5 (peig) §|iYo-¢l [28]-23 | y2)- gy [em B20)
Fluid Levels
Initial (ml) Final (=1l)
Confining: 0.9 ||-{ [ 2*] contining: N4 | |.( | 2-]
Inflow: | ] ) Inflow: N ’ Il 1
outflow: 16 | 1L 14 outflow: ¢ | ¢ JA
: : Fluid Level Changes ’
Confining (ml): (j (’) O
Inflow (ml): 10 lo |0
outflowv (ml): 10 ]0 | ©
Volume change
(Inflow (®ml) 4+ Outflow (ml))] / 2
{m1]
Ksat Calculation -
[ Keat = (Q / A) ® (4L / dH) AJ
[ @ = Volume change (»1) /7 Elepsed time (sec) |=[(2) (ml/sec) |-
[A = 2rea (am-2) “1=[@ (cm"2) |
| 4L = sanple Beight (cm) =1 - (cm) |
[ @8 = Differential Pressure (cm H20) 1=[® (cs B20) |
[ xeat = (377 2) *» (3 / 4] (cm/sec) 11 (cm/sec] |

Notes )cof Unlutso 4m (m]sec:

2! H ”;

=% = =Y —
3:'56x10 gy 212 Xlo fT | 2°82 X |o 1 W/se,c ;

3kt 3212

[ 'V rays . J
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Date
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Book Neo. __ .

Sanmple: BB 3(9)

Test»Rsat

Width(cm): 30

] Area(cm~2):

7065 J Height (cm) @

3 2

Time

Start time:

Stop time:

Start date:

3/27/02

Stop date:

Elapsed Time

[:33] 0.52 ) 0:39

[ije(hrs): jr'rime(sec): 33 | 52 | 39 ]
Pressure
Confining Pressure(psig): |3 16 |3
Inflov Pressure(psig): 43 1] | 2
Outflow Pressure(psig): 6 -1 /A

Difterential

ressurs (dP)

dP(psig) = Inflow-Outflow dP (cm H20) = dP(psig)®27.68%3.54
z ] 4 [¢ (psig) |70 61]2%]-23 |42/-g4  [(c» B20)
Fluid levels
Initial (mwl) Final (=m1)
confining: '/ A 22 contining: -6 A 22
Inflow: I- ] "] | Inflov: TR -1 )
outflow: 17 17 16 cutftlow: 7 T 4
- Fluid lLevel Changes
confining (ml): Cj Cj D
Inflow (®ml): 10 Xe 10
outflow (ml): 10 10 lo
Voluxe change
[Inflow (ml) + Outflow (ml)]) / 2
{»1]

Ksat Calculation

— Keat = (@ / A) (AL / an) J
[@ = Volume change (x1) / Elzpeed time (sec) |=[(3) (u/uclj‘gl
[ = area (e=”2) J=[@ (=3) | :l
[[@L = sanple Beight (cm) 1= “(cm) | 1'
[ aB = Differential Pressure (cm H20) =) (ca B20) | !'l
[Keat = (1 7 2) * (3 / 4] (c®/sec) 1[0 [cm/sec) | .“
' I
—!
i

3'H6X/0"7.

ploXlo 1 | 215Xi07] tmjgee . T

v

e o aye i

.
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Project N

“ HBook No._ ... TITLE
!
Sample: BB 3(5> Test=Ksat
Width(cm): 3-0 | mrea(cm2): 7045 j Height (cm): 2-%L :
Time ’
Start time: Stop time:
Start date: 3/27 / 02 Stop date:
’ ' Elapsed Time [| wn |52 )6 myn| 332 mh
| Time(hrs): || Time(sec): S50 | 216 [ 212 |
Pressure .
Confining Pressure(psig): ,3 ,é I% :
Inflow Pressure(psig): L 1 [2
outflow Pressure(psig): A i [
Differential Pressuras (dP) .
dP(psig) = Inflow-Outflow AP (cm B20) = AP(psig)*27.68+2.54 l
214 |s (peis) Y|igo-61] 28123192 89 Lcm 8201 ] Ji
Fluid levels |
Initial (ml) Final (®1) §
Confining: |-O 20 2 b Confining: }.p 20 26 -Et
Inflow: | ) ) Inflow: ] ) {] u
outflow: 19 16 A outflow: 4 A .
: Fluid lLevel Changes E
Confining (®ml): 9 0 o) \
Inflow (ml): 10 lo ]0
outflow (ml): 10 10 O ;
Voluxe change .
{Inflow (®ml) + Outflov (ml})] / 2 v
' {m»1) Ii

Ksat Calculation

[

Keat = (@ / A) * (4L / d4B)

]
!E?nmﬁ...iﬂl"lﬂﬂ.-ﬂﬂﬁellﬂW77

Notes

[[@ = Volume change (»1) / Elzpsed time (sec) |-[(1) (m1/sec) | |
[A = 2xea (a@"2) BEIED (en~2) | %
[ aL = sample Beignt (cm) )= (cm) | I,
[[e8 - pifferential Pressure (cm B20) =0 {ca H20] | !}
| Rsat = [1 / 2) » (3 / 4) (cm/sec) 11 [cn/sec) | ill

3

3,

436 X10”2

4-56 X102 } H-A_53 X1p~2 Mﬂ/ge(,i

v
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Date invented by
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TITLE
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Book No.—

cempre: BB3(6)

Test=Ksat

Width (cm) : 20 | Area(cm”2): 70651 Height (cm) : 2@ :
Time :
Start time: Stop time:
Start date: 32 /29 Jo2 Stop date:
¢ 4

Elapsed Time () 73 ) 023

[ Time(hrs):

jl Time(sec): 3

[ o:2) |
|23 12/ 11

Pressure
Confining Pressure(psig): IB [é 18
Inflow Pressure(psig): % | | 2
Outflow Pressure(psig): & - 6

Differential Pressures

(AP)

dP(psig) = Inflov-Outflow

dP (cm B20) = dP(psig)+27.68+2.24

A

(psig]

jyo- 61 1 2¢1-23[42[ 3y [cm B20) | |

Z] 9 ]

Fluid Levels

Initial (ml) Final (®1)
Confining: -4 | Mg ]| 20 Confining: .U 09 2-0 v
Inflow: o) | ’ I Inflow: ] l] )| |
outflow: A 16 |1s ocutflow: A 5 & !
. Fluid lLevel Changes l
Confining (m®l1): O /) o '
Inflow (ml): 10 Eo 10 '
ocutflov (ml): O ',D 1D !
Voluxe change I
[Inflow (1) + Outflow (a1)) 7 2 ¥
(»1)

Ksat Calculation
L Keat = (@ / A) * (AL / anm) ]i
i
u = Volume change (xl) / Elapsed time (soc)j-UI) [m»1/sec]) J.i
[A = 2area (@ 2) | | 1= [ca”3) | 'I
[ @1 = sanple Beight (cm) “=[3) {cm) | :

[ AN = Differential Pressure (cm H20) ]-[(4) (ca B20) |

| Rsat = [1 / 2) * [3 / 4] (cm/sec) 11q (cm/sec) |

7.7¢ X lo~ 1

568 X (071

v

U.¢7 xXlo~%1" %7/;;4:———
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Boolk No._______  TITLE. :
Sample: BB/( é) Test>Ksat . .
Width (cm) : 2 | rrea(em2): 7.0£5 | Height(am): 2, 75 |
Time D o '
Start time: Stop time: :
Start date: 3/29 /o 2. Stop date: ;
/ ! Elapsed Time5.,45 ’ 2:90 [ [+55 (ryn-) X
[ Tizme(hrs): ([ Timesecr: 39S T jso ] 115 1|
Pressure .
Confining Pressure(psig): 13 }é (g !
Inflow Pressure(psig): g 1 | 2-
Outflow Pressure(psig): A 7 6
Differential Pressure (dP)
dP (psig) = Inflow-Outflow dP(cm B20) = AP(psig)*27.68+2.54 l
210 |6 (psig) flmp.c1][281-23[ 42134 (cm R203 | [
Fluid Levels l
Injitial (ml) Final (ml) !
Confining: o).y I8 2.2 Confining: p.y [+ 5 | 2-2
Inflow: | | | Inflow: 1 /] 1] i
ocutflow: £ 16 16 cutflow: G 6 & ;
: - Fluid Level Changes |
Confining (ml): O 8 O l
Inflow (ml): 1O lo 10 '
Outflow (ml): 1o lo \0 !
Voluxe change ‘
(Inflow (®l) + Outflow (m})) / 2 j
{m1) f
Ksat Calculation ‘
r Keat = (Q / A) % (4L 7 an) ]l'
[j = Voluwe change (®l) / Elapsed time (soc)j-[(l) [ml/sec) |- .§
[ A = Area (cm~2) j’L(z) (cm-3) | !i
| AL = sanple Beight (cm) =[3) _lem) | |.
[ dHE = Differential Pressure (cm B20) —J-L“) (ca BE20) | il
| RKeat = (177 °2) * (3 7 4] (cm/sec) 11 [ca/sec | ;l
5 y o Rotes ot Vllls 2 omlsec - |
” ? 2 : : al
f;

178X 1071 | 588 x 107

Twolxio T emfgr .~

ARN

Project No.— .
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Invented by Date
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[ITLE Book No.________ 55
Fr ' ]
Sample: 551 (2-) MCQ/ Test=Ksat . ]
Width(cm): = 3.0 | Area(cm”2): 749651 Height (cm): |
B Time LT
L Start time: Stop time: —
- Start date: L-f//?/o?_ Stop date: .
H 1Y Elapsed Time2:]l,)t4%, 1132, 126, 2:26,5:36
- | Time(hrs): 1 Time(sec): 3], Jo2,42,ac 1YL 33'(‘,
B Pressure T
- Confining Pressure(psig): |3 Ié Tg 15 14 13 —
[ Inflow Pressure(psig): G Tl 12 12 Il ¢ ]
Outflow Pressure(psig): é v ﬁé A 1 A .
B Differentigl Pressure (A4P) E
— dP(psig) = Inflow-Outflow || 4P(cm H20) = dP(psig)*27.68+2.54 ’ —
- 2]4lelol 4]2 (psig) J|ivo-6][2¢)-23] y2)-gy  (cm B0 | b
— ‘ Fluid Levels l —
- Initial (ml) Final (ml) ! 1
confining: 'O [1.2]2-0]18 | |6 ] 12 contining:|p[|-5 |20 l1'g |Irt] 12 ’ N
[ Inflow: 09le69losl10]10] I Inflow: 1] [n-2[lee7 (12{1 |1} |
L outflow: [J5|I5|I15]15]15] 15 outflow: 52| 4-8Jy.glu48/5] 5 o
Fluid Level Changes E
[ Confining (ml):
[~ Inflow (ml): ]
- outflow (ml): b
Volume change
B [Inflow (ml) + outflow (m1)) / 2 !
. {ml) !E h—
!
u Ksat Calculation ,
- [\ Ksat = (Q / A) * (4L / dH) |
— [ @ = Volume change (ml) / Elapsed time (sec) |=[(1) (ml/sec) |- M
— [A = 2Area (=="2) 1=[(2) (e="2) ] i
i i
B [ a1 = sanple Beight (cm) )=[3) (cm) |
B [ dH = Differential Pressure (cm H20) J-Lu) (cm H20) | i ‘
[ RKsat = (1 / 2] * (3 / 4] (cm/sec) | 1 (cm/sec]) | ‘
— - i |
Notes !.:
|i
——t — - I.__.—
- —
| ——
. —
B |IU ragc NU.
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TITLE

Project No.
BookNo._________
n the oven 2
: ' Sample: 66/(/) W 6W€¢g %I"est-xsat @ 70 ¢
wWidth(cm) ¢ 3.0 | Area(cm”2): 70465 ] Beight (cm) @ 2-Y5

Time

Start time:

Stop time:

= Start date: 5;/7/02_ A 6'/3/02

Stop date:

" Elapsed Time (£1332:4][1'4p & 614

1s]2:4z] i:g

N [ Time(hrs): J_Time(=ec) : 3qa[ie1[100]H05]152] 1] ]
B Pressure
Confining Pressure(psig): |3 | |g )2 T]3 ] A IJ%
— Inflow Pressure(psig): 2 |1 IQ_I g] TR
— Outflow Pressure(psig): & I 7 l él é] A
N Ditferential Pressure (dP)
dP(psig) = Inflowv-Outflow dP(cm H20) = dP(psig)*27.68*2.54
B 2]4]6]2 [2]4]C (psig) B) 190-61[2%)-23 [Y2/-g9 [cm B20)
B Fluid Levels
» Initial ’(ml) Final (ml)
- Confining: 5 /2.4]32[)-3]2 [ 2.5 || Confining:.5[2.¢[3-2]).3]2 [2.5
N Inflow: L [2]z]2z]2] 2 Intlow: || [pp-)] (2] 12[i12. ] /2-)
‘outflow: 16lislie]i51iyl 4.2 outflow: ¢ |5 )] ] 5[4 [ 4.
— Fluid Level Changes
B confining (»1): O |6 [ p|o |0 Jo
i Inflow (®1): loj/o][10]lo[]o |io]
outflow (®1):  Jo |99 |10 | jo| lp | (o]
= Voluxe change
| [Inflow (ml) + Outflov (m))) / 2
(»1)
Ksat Calculation
B [ Reat = (@ / A) * (4L / aH) |
B [ Q = Volume change (ml) / Elapsed time (soc)j-[(l) (ml/sec) |-
[A = area (= 2) =@ (cm”2) |
| [ aL = sample Beight (cm) ]=[(3) (cm) |
| | @B = Differential Pressure (cm H20) 1=1(4) (ca H20) |
o [Xeat = (2 /7 2) *» (3 / 4] (cm/sec) 10 (ca/sec) |

{

Notes Koo Valuco .en emjsec

li;

1

i

1

| dampk

- A

O 45 Um /ol,y»ungc

628 X107 5[ 166 X162 | € 22 x 1675 [6-09X10"® [ 14 x 1o~ > | T-Y8X I =~ Cmjfsgg " .
BB/ was yermeoved frorn the sven ard alr Mp//é,
Aorno Wf— Ksat eaewements . UZ-/1Y fw
Zn  londact  wh) covled
4 fillred o
m &y Div- 0/

W&'m%e

e wao

Silln & ot 24ide for
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TITLE

1
From Page No.

Sopnple BAICD. zamfw/ﬂwé/ Fomn _oyen

RN

ol M4 week S zo 1y porihed  uwhlo in Cmdbacd wiH
BICD daanpls

weao _gillen g o 0:4S A 2unrag

'“/Zﬁa' '/M Crsling Sy o it Ans. ). m Sfiftanl

T

rved “n  plachc battle o

dP(cm H20) = dP(psig)%27.68%2. 54 |

1bye- 61 [281-231 421-8 Y

dP(psig) = Inflow-Outflow

LZ ]9 i6le [ulz [psig]

/;M (/AQ/WCQ/ Mﬂ,@/n? . AL )
D_L Hs O Lmﬁ/ '—T//‘/ /02 /D /ép/,A ,u‘ ,
nth 0 - ZyZ@sz regainotenty e fekes; ox
/Inz.
/ sample: BBICI)ZQZ éIWkSé)?OC Test=Ksat T
AN B Wwidth(cm): 2.0 Area(cm~2): 7-0@5 ] Height (cm) : 2ol.f§
b Time
Start time: Stop time:
start date: §//y [f02 Stop date: .
— T r " Elapsed Time 42|, 6 3'35 23)0,2:0% ,3%2Y 9104
- l Time(hrs): “ Time(sec):50|,2/5, /30, |28, ZDLP,S‘/A]
- Pressure
I Confining Pressure(psig): 12114118 |g 6113
Inflow Pressure(psig): g nliz YA ?
T outflow Pressure(psig): A f, ¢l 611l &
T T T Differential Pressure (d4dP)

(cm H20) |

Fluid lLevels

5/ |02

N S S
Initial (ml) Final (ml)
L confining: 4] 2:(]|3:2{ 32| 2-8] 20 Confining: |.g¢ 2.5,3.2, 3-2’2-2 >0
e —1 Inflow: o liolire] 0] o] 1o Inflow: lol 1l I Tl T I 11 T
. outflow: =2 (14 Ly {14 ]| Iv] 1y outflow: a4yl ‘-‘1 by L
Fluid Level Changes ' ) i
LA — Confining (ml): () | ¢ Nl ololo
—r— Inflow (m1): In| jo {lo | (o]j0l]0
outflow (ml): 0] 10 IO‘ |0 \D\ | O
L Volume change
T (Inflow (ml) + Outflow (m})] / 2 11
— (m1) ||
S Ksat Calculation 1
I - Ksat = (@ / A) * (dL / aB) 1]
— [ Q = Volume change (ml) / Elapsed time (sec) |=[(1) (ml/sec) | |
—r—14 [ A = Area (cm-2) |=[(2) [cm~2] |-
T | @B = Differential Pressure (cm H20) ]={(®) (ca B20] |-
T} [Feat = (17 21 * (5 7 41 (ca/sea)q92K io 2y x[6 5 622 x 105 carsecy ]|
Witnessed & Understood by me, Date / Ilnvented by : JDate
5/1/0Z-
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Project No. .
TITLE Book No. 59
Fros & ’
I wks 90 C -
! Sample: 6 B /(}) 6 é Test=Ksat
—1 width(cm) : | Area(em®2): 7,065 | Beight(em): 2+¢45 L
S Tine B 5 .
e Start time: Stop time:
start date: 5 /;7/p2 Stop date: ]
— a Elapsed Time 909 4:02 7:30,0:27 4:02)/12] "
S | Time(nhrs): || Time(sec): 54¢ 242, )50, /L{7!'-2-£f276_gd L
o Pressure 7
- Confining Pressure(psig): ]3' 6] 1% | /2 [ it |73 i
| Inflow Pressure(psig): ¢ | 1] gz2li2]il g
Outflow Pressure(psig): 6 I 7 7 6 / / 7 /é T
— , Differential Pressur- (apr) A
- (i dP (psig) = Inflow-Outflow dP (cm H20) = AP(psig)#27.68#%2.54 l i
| LzlqTéelelal> (peig] JJ/40-¢) |2g]:23) y2]-8Y (cm H20) | )i |
- ‘ Fluid Levels | i
Initial (ml) Final (ml)
[ Copfining:'z;aS' q-3[ 4:¢] 48 [11.5] 3-¢ confining:3.5/4.3/0-8] 1.y [ y. 5/ 3-8 © ]
— Inflow: NI Inflow: ) [y [ /[ /] n /] A
- outflow: Juy [/y[ j4] I9][#] juy J{ outtiov: v Jy] 7] 4] 9 [2 |, |
Fluid Level Changes ' |
— Confining (ml): | o O\l O I u
| Inflow (ml): 1o tol-joltolo {10 ' 1
_’ Cutflow (ml): |O lo| 1O 0] 10 [0 -
Volume change
— (Inflow (m1) + Outflow (m1)] 7 2 -
B =] |
|
—— : Ksat Calculation : H
R [ Keat = (@ / A) * (4L / an) Ji_
- LQ = Volume change (ml) / Elapsed time (sec) |=|(1) (m1/sec) | | |
- [ 2 = area (cm”2) |=1(2) [cm~2] | l -
— | 4L = sanple Height (cm) = [3) (cm) | |, 5
i
— [ a8 = Differential Pressure (cm H20) j-[u) (ca H20] | ] H
|
B [ Rsat = (177 2] * (3 / 4] (cm/sec) 11 (ca/sec) | | 1]
B om /s -5 _ .5 Notes jo Valico up U)Ser- ]
_ g 5T 5T XIE S UE XD Z + H
- , . L
- TR Qample placed dack in DIt D pp kech <F
T gatwafed bofore z@/é/“; e zhsve inggae ments - 1
— T T T T T T T T T T T T T T T T T T T T T T T T
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- | L = sample Height (cm) |=1(3) (cm) | ' —
it
B [ a8 = Differential Pressure (cm H20) 1= (ca H20) | n =
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———— Pressure ‘

Confining Pressure(psig): }3 A [g 13 1A [@ ‘ '
Inflow Pressure(psig): R i izl % ¥ ) 2

T outflow Pressure(psig): A 7 & & [ A

—T Differential Pressure (4P )
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B o 22t = (Q / A) * (4L / am) i . i | , Ksat = (@ / A) * (4L / an) J |
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— - R R N N W . ]-[@ =] |
S_— dy = 1 igh - - { g s
L Sanple Helght (cm) I (EY (=) | - \ | | [aL = sample Beight (cm) I IER tem1 ] |:
— [ @8 = pDifferential Pressure (cm H20) 1=[® (cm B20]) | || A I
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— Volume change Lo ; Confining (ml1): O ) 0
- (Inflow (ml) + Outflow (ml)) / 2 i | Inflow (ml): 10 |0 {e] l
S (ml) I outflow (ml): 10 o lo ;
— - Volume change
— Ksat Calculation — (Inflow (®1) + Outflow (m1)) / 2 !
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Differential Pressure (dP) ,
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Inflow: i ] | Inflow: i) [ ] i

outflow: ERRECNRE] Outflow: L 2 Yy L

Fluid Level Changes i

confining (»1): o 0 | o

Inflow (ml): . lo 10 10

outflow (ml): ’O 10 \ o )
Volume change

(Inflow (ml) + Outflow (m))) / 2

(m1]

Ksat Calculation
[ Ksat = (Q / A) * (4L / dH) J

[j = Volume change (ml) / Elapsed time (sec) ]-[(1) [llluclJ |

[A = area (cm”2) ' 1= (cm~2) |
| aL = sanple Height (cm) 1= (cm) |

[[@8 = Differential Pressure (cm H20) 1=[(&) (ca H20) |

[ Ksat = (17 2] *» (3 / 4] (cm/sec) 11 [ca/sec] |

1
)

1'% Xlp~2 .T‘i"l‘f X{p-4 l -3 X(0~ Y um g NOtes !

=

BR3CI) Qo fle Weao 1&%97/@/7?%/%\4@—%
38 f/ea@ % for ewend Fowns  fufeve Kt

rea Qi prentd -

_JJJJJJJJJJJJJ_JJJJJJl.lllllJJJJJJJJJlé‘Eg

4
=
-

To Page No.

Witnessed & Understood by me, Date Invented by Date

Recorded by A T
AN

Project No.
TITLE . .. BookNo.___ 71
| /3 weeks & 90°C ]
! Sample: BBBC/)W Q/{/é? Test=Ksat P
B Wwidth(cm) : 3.0 Area(cm-2): 7065 ] Height(cm): - S ' ]
Time :
[~ Start time: v Stop time: -
= Start date: 6/2.2 /02 Stop date: -
i | 7 7 Elapsed Time J:33 | 0%/€ | 0:1Y —
[ Time (hrs) : ]l Time(sec): 33 | | ) y 1 2
Pressure .
Confining Pressure(psig): 13 ,é /g
- Inflow Pressure(psig): 2 T 12 ]
- Outflow Pressure(psig): G i C : _ —
B Differential Pressure (dP) o
dP(psig) = Inflowv-Outflow dP(cm HB20) = dP(psig)*27.68+*2.54 |
B [psig) {ca H20) } I
b
B , Fluid Levels I T—
— . Initial (ml) Final (m1) S
n Confining: 2.3/ 3.0 |3-5 confining: 23] 3 [ 35 ]
Inflow: ] ] ) ] Inflow: T ) /] P
B outflow: gl 19 | 1y outflow: Y b o]y
— ’ 0 Fluid Level Changes i
B Confining (ml): [®) 0 [ O -
- Inflow (ml): 10 ] 0 ‘ n
— ocutflow (ml): 10 p |0 i
= 'Volume change i
[(Inflow (m1) + Outflow (m1)] /7 2 ?
|— i r—
{»1] -
L~ [
Ksat Calculation 'l .
B [ Reat = (Q / A) * (dL / 4H) J!,
B [£ = Volume change (ni) / Elapsed time (soc)J-[(l) [nl/uc:lJ ' ,i
[A = axea (a="2) T 1=[@ (ca~2] | I __
- : |
[ aL = sanple Eeight (cm) —]=[™ - (cm) | k]
= i
- [ @8 = Differential Pressure (cm BE20) =) [ca B20) | || ]
| | Rsat = [1 / 2] * (3 / 4] (cm/sec) 1 (ca/sec) | ” =
— |36 Xi0" 3124 XIo~ 2] [-01 X1g~ 3 nj Notes I -
) .~ Wi P
— p—— .
| samble weo net- 7@%@4’ Hom e fgermeemiln ceﬁ—ﬂﬁff@ a
o gol Ksat /mwmz/mﬁf péw fo aizZ« 1
s % @0’ ; , ik sy
a[ﬂ;/ Z/%,ea-c WW ]
Witnessed & Understood by me, Date Invented by Date

Recorded by A \/“" -




Project No.
72 BookNo.________  TITLE

1
From Page No. l

i ! t [ i 1 1 T 1 ! I I 1 T I J T T T T T

Sample: BBBC}) /W % éez:%sat?o ¢

[ width(cm):

| Area(cm”2): 7»%5 | Height(cm): 4. g

Time

Start time:

Stop time:

Start date:

7/2/0 2 Stop date:
71

Elapsed Time (! 3'~f 019, 0217

[ Time (hrs):

[ Time(secr: 2y T 19 |17 |

‘Pressure
Confining Pressure(psig): ]2 16 )¢
Inflow Pressure(psig): 3 f) ]2
outflow Pressure(psig): 6 | 7 A
Differential Pressurs (dP)

AP (psig) = Inflow-Outflow ) dP (cm H20) = dP(psig)*27.68%2.54
214 16 tpeig) J|/H0-¢ [22]-23 Mz: gy l[cm H20)
Fluid Levels

Initial (ml) Final (ml)
confining: 5,2 | 5L | b contining: 5.2 5C | £
Inflow: | | | Inflow: ) 1 1
outflow: | 4 4 14 cutflow: Ly b L

Fluid Level Changes

confining (ml): O ‘ 0 0

Inflow (ml): 10110 [0
outflow (ml): [o ID lo
Volume change
(Inflow (ml) + outftlow (ml)]} /7 2
{ml)
Ksat Calculation
[ Keat = (Q / A) * (4L / 4H) J
[ Q = Volume change (ml) / Elapsed time (sec) J-[(l) [lllﬂcL]'
rh = Area (cm”2) ' J-ﬁz) [a‘3]J
[(aL = sample Height (cam) J=[ (cm] |
[[@8 = pifferential Pressure (cm H20) = {ca BE20] |
[Xsat = (1 / 2] * (3 / 4] (cm/sec) 10 (cm/sec]) |

[22x/0-2 ] |-1gxio-3 1818 xjo-1 om, Notes Zont vadi ~ R

TTTTITT T T T T I T T I T I T I I I I I T ITTT]

Smple esped Loadod o permeamelin cell /%MW
day  dofoe lakirg  ksaf mezaintyre n .

Witnessed & Understood by me, Date Invented by Date

Recorded by J/
.

TITLE

Project No.
Book No.

|

|

sample: B 3](3) c(m //W@@qarest-xsat

Width(cm): 3:0

] Area(cm 2): 7- 065 1 Height (cm): Ye g : ]

Time

Start time:

Stop time:

Start date: 7/2/02 Stop date:
71 Elapsed Time 83039 LfQZZ, g 22 YH(, —

[ ‘ije(hrs) :

|[Time(sec): 483, 262, 166 |

Pressure
Confining Pressure(psig): ;3 | [6 1%
Inflow Pressure(psig): 2 1] )2
Ooutflow Pressure(psig): e |7 A

Differential Pressures (d4P)

dP(psig) = Inflow-Outflow

dP (cm H30) = dp(psig)ozv.eaoz.sd ]

2]y l4 (peio) f|w0.611281.23] y2)-gy [cm Ba0) | i

Fluid Levels [

Initial (ml) Final (=1) M

Confining: | I )-8 ]sz confining: [ I iugjz,z |

Inflow: ) | Inflow: nl iy —
outflow: |Juf | 1Y Y outflow: 4] 4 | 4 ;

Fluid Level Changes

Contining ®l): O N O

Inflow (ml): o |0 | O

outflow (ml): 10 lo O

Voluxe change

{Inflow (®ml) + Outflow (m))] / 2

(»1)

Ksat Calculation

|

Keat = (Q / A) * (dL / QaB)

JE_

[ @ = Volume change (m1) / El2psed time (sec) =) [ml/sec) |
: [a = area (cm"2) - (=21 | !‘ :
! [ aL = sanple Beight (cm) IR “Tca) | ' B
L [ @B = Differential Pressure (cm B20) =) [cm B20] | Vi ]
- [Rsat = {1/ 2) * [3 / 4) (cm/sec) J { {ca/sec) | l ]
l

102 xJo”M | 9-41 1075

990 Xi0~5 Mnllgg;’t” Koot Veduro /1 o [/Sec:

,.‘ W 2y,

- Sample wao /Mwa/ dack in DI
- wboukd  bofere fkerg thae £ ot
wn DI H20 o ”‘/"?W

Hr0 o kaeh ot _
pucouhgnds -

Witnessed & Understood by me, Date Invented by

Recorded by /4 \7—

Date




Project No._________ ‘ I ' I I | I | | Project No.
74‘ ; RaAanl NMaA i = ' TlTLE___ [ = PP N P
% !
sample: 55/(2)04@: 14 whs @ W0fest-xreat . ' = sample: 53/(2)%@7 /L/weelcsé'rest»xsat
Wicth(cm): 3.0 [ rrea(ce a1t 7-045 ] heloht(em: 2.2 ! ST (s [ Area(cm 2): 7045 | Beight(em): 222 ;
: Tinme . : Time !
Start time: Stop time: ‘ ‘ ? Start tioe: Stop time:
 Start date: 7/3 /p2. A Stop date: _ : 1 Start date: 2 Stop date:
- Elapsed Time P:Y2, 2:05 4 ['23 | 5 Q = 7/ Elspsed Time 5:5¢0 , 2229 , /.30
[ Time (hrs): ][ Time(sec): 2832 I 125 | 1 82 1 ‘l ‘ [ Time (hrs): ][ Time(sec): 350 , |44 , GO |
Pressure , | ? ' / Pressure »
Confining Pressure(psig): 13 [6 |Z : ! | Confining Pressure (peig) : 13 A ’g :
Inflow Pressure(psig): 2 H [2. , | ‘ | Inflow Pressure(psig): [73 ' ) 2
outflow Pressure(peig): 6 7 I & " | ‘ ; outflow Pressure(psig): é 7 6
Differential Pressure (dF) P ] : Differential Pressurs (dP) ,
dpP(peig) = Inflov-Outflow dP (cm HaQ) - dP(peig)*37.68°3.%4 | | ' low-Outflow dP (cm B30) = dP(psig)*27.68%3.54 P
2 |4 16 , 2 I =T 4 [& trei) |\ Jvo. 67 [28123 ] 421 3y (e® |
Fluid Levels ( ‘ ? TIuid levels I
Initial (ml) Final (x1) | Initial (m1) | Final (»1)
Confining: /.2 I 30/) 35 Contining: /”2- II 3;10 I’ :;,)S . 1 Cconfining: L H-7 s Confining: 4 y-7 5 3
Inflow: | | | [ Inflov: ! | Inflow: { i Inflow: L I ! :
outfiow: 1 | JY4 | )y outflov: 4 [ = 1Y : ' ootfiow: ’/L.f ) v outflow: L y Y ;
- Fluid Level Changes 'l : Fiuid Level Changes + ||
Confining (®1): ®) @) ) . : Confining (®l): O o [ i
Inflow (ml1): o lo |0 | | ‘ Inflow (®1): 10 (O 10 '
outflow (®l): . (O |0 o ~ ! : outflow (®l): [O |O |o i
yolume change . » Voluwe change i
(=11 3 | i =1 | |
d | - |
' kezat Calculation | RKsat Calculation ‘l
. 1]
C Reat = (@ / 2) * 4/ 9R) . N Xest = (@ /7 &) * (4L / am) 1|
[ Q = Volume cbange (®l) / Elapeed time ('OCD-[(H (m1/sec) | . [ Q = Volume change (xl) / El2psed tiwme (soc)j-[(l) (m1/sec) |- !
= = - ={(2) {cm~2) —
[3 = %res (@D =1 =] 1 [3 = 2res (a1 1=[) (=2 | |
[ oL = Sample Beight (cm) g KD : . | [ @@ = sanple Eeight (cm) |={) _(cm) | i
[ B = Differential Pressure (cm H20) 1= (ca 20 | | | [ @@ - pifferential Pressure (cm B20) =1t (c» B20] | ll
[Xeat = (1 / 23 * (3 / 4] (cm/sec) IR ; [ca/sec) | (Fast = (17 21 + 13 7 47 (cw/eec) ‘ 110 [cm/sec) | |
- - -5 Notes menis 4 cmjsel - — I
7-92. Xl0™2 | €94 X 10=5] 897 Kio 0"!/55, Ksat megouuines 7 33X Jo-5 Cmfeec: | 1- 501125 emfeadRoter 828 K10 5 om [sec— I< =
EN k! J'!

Sample BOIC2) wa serond fuom e’ o en aflen s wao  plated éa,aé_ on UZ- /HW@’W;‘U"@—W
ord arr  awld [ e m Lofove My%zq - % Wﬁ 1@,@7 MWW
| Ksat. IMuaittepranis - ) I -

Witnessed & Understood by me, Date Invented by Date

| Recorded by &J/

Witnessed & Understood by me, Date Invented by

Recorded by /; \/ |

Date
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From Page
| I

| ——

—

—1—T—

SOUTHWEST RESEARCH INSTITUTE |

SAMPLE ANALYSIS DATA SHEET
72U o uzZ-]Y

Porvehed Hap fron Qv O

Lab Name:
Lab Code: SwRI
Matrix: Water

Lab System ID: 205002

ChAerrnical

Southwest Research Institute

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.5 0.5
Calcium 2.45 0.5
Iron <] 1
Magnesium 2.07 0.5
Potassium 3.98 1
Silicon 0.160 0.1
Sodium 314 0.5
Hydroxide as CaCO3 <3 3
Bicarbonate as CaCO3 46.7 3
Carbonate as CaCQOs3 <3 3
Alkalinity as CaCOs 46.7 3
Fluoride <0.1 0.1
Chloride 7.00 0.1
Nitrate 3.51 0.1
Sulfate 23.1 0.2

Sample ID
UZ-14PW1

Client: Division 20

Date Received: 05/01/02

Project No.: 20.01402.561

Work Order:

22381

SOUTHWEST RESEARCH INSTITUTE
DUPLICATE SUMMARY

Lab Name:
Lab Code: SwR1
Matrix: Water

Lab System ID: 205002D

Witnessed & Understood by me,

Date

Southwest Research Institute

Sample ID
UZ-14PW1

Client: Division 20

Date Received: 05/01/02

Project No.: 20.01402.561

22381

1}

Recorded by

AT

Work Order:
Sample Duplicate
Analysis Result (mg/L) Result (mg/L) RPD
Aluminum <0.5 <0.5 0.00%
Calcium 245 2.47 0.50%
Iron <1 <1 0.00%
Magnesium 2.07 2.19 5.77%
Potassium 3.98 3.27 19.5%
Silicon 0.160 0.196 20.7%
Sodium 31.4 314 0.10%
Hydroxide as CaCO3 <3 <3 0.00%
Bicarbonate as CaCOs3 46.7 47.3 1.28%
Carbonate as CaCOs <3 <3 0.00%
Alkalinity as CaCO3 46.7 47.3 1.28%
Fluoride <0.1 <0.1 0.00%
Chloride 7.00 6.97 0.43%
Nitrate 3.51 3.52 0.28%
Sulfate 23.1 233 0.66%
Invented by Date

TITLE_

From P:
— T 1

1 1

1 1

Lab Name:

~Lab Code:

Matrix:

Lab System ID: 2050025

Lab Name:

Lab Code:

Matrix:

Lab System ID: 205003

Witnessed & Understood by me,

Recorded by % 7_

77
SOUTHWEST RESEARCH INSTITUTE —_—
MATRIX SPIKE SUMMARY ——
Sample ID T |
| UZ-14PW1 ‘
T
Southwest Research Institute Client: Division 20
SwRI Date Received: 05/01/02 —
Water Project No.: 20.01402.561 1
Work Order: 22381 S m——
——et
Sample Spike Spike
Analysis Result (mg/L) Result (mg/L) | Added (mg/L) Recovery LR B
Aluminum - —ene —ame -
i | N m—
Calcium -een o ---- -
Iron —--- - ~——- —---
Magnesium o - —-n mm R
Potassium ——-- . — . — ]
Silicon --e- - - -
Sodium - —men -=e- - .
Hydroxide as CaCO3 NA NA NA NA
Bicarbonate as CaCO3 NA NA NA NA T
Carbonate as CaCOs3 NA NA NA NA
Alkalinity as CaCO3 46.7 82.7 333 108.1% A m—
Fluoride <0.1 0.895 1.00 89.5%
Chloride 7.00 8.80 2.00 90.1%
Nitrate 3.51 4.34 1.00 83.2%
Sulfate .23.1 30.6 8.00 93.4%
.
SOUTHWEST RESEARCH INSTITUTE '
SAMPLE ANALYSIS DATA SHEET |
/
Sample ID /
UZ-14PW2 L
Southwest Research Institute Client: Division 20 R
SwRI Date Received: 05/01/02 ]
. [ e
Water Project No.: 20.01402.561
—
Work Order: 22381
—_—
Sample Reporting o]
Analysis Result (mg/L) Limit (mg/L)
Aluminum <0.5 0.5 I
Calcium 245 0.5
Iron <] 1
Magnesium 2.20 0.5
Potassium 2.79 1 T
Silicon 0.190 0.1
Sodium 313 0.5 ]
Hydroxide as CaCO3 <2 2 e
Bicarbonate as CaCOs3 48.4 2
Carbonate as CaCO3 <2 2 —_—
Alkalinity as CaCOs3 48.4 2
Fluoride <0.1 0.1 R R
Chloride 7.00 0.1
Nitrate 3.51 0.1
Sulfate 23.1 0.2 ;
Date I Invented by I vate
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78 TITLE. '
| SOUTHWEST RESEARCH INSTITUTE , SOUTHWEST RESEARCH INSTITUTE
From Page . From P.
- on e MATRIX SPIKE SUMMARY —— Bk - DUPLICATE SUMMARY
T Sample ID — T T Chem/al ara {35 ¢ 7 ‘é ¢ Z,:k [ZE Q'é ¢ 5/0Z Uz Sample ID
UZ-14PW2 Ffom BBIC D /m/m,élz %fm 6 whko sf e/ AT [ miwpwesiFAeT ]
s L .
) N LabName:  Southwest Research Insiue (7€RE Rt @ F0°C N
. 3 Client; Division 20 a ame: outhwest Research Institute Client: Division 20
e Lab Name: Southwest Research Institute ; !
Lab Code: SwRI Date Received: 05/01/02 . I Lab Code: SwRI Date Received: 05/29/02
T :
—T—1— Matrix: Water Project No.: 20.01402.561 ; S Matrix: Water Project No.: 20.01402.561
T Lab System ID: 205003S Work Order: 22381 i — S Lab System ID: 206903D Work Order: 22550
T T '_‘1'"_‘ S .
Sample Spike Spike Analvsic Resi?tn;}:lem) N ;Z:ul}:lzcatjl‘ ) RPD
Analysis Result (mg/L) Result (mg/L) Added (mg/L) Recovery T T y s g ult (mg
Aluminum <0.5 19.4 20 96.8% Alun.nnum <0.5 <0.5 ERR
T Calcium 2.45 210 200 104.0% T T Calcium 10.7 10.6 1.83%
Iron <1 9.83 10 98.3% Iron <] <] 0.00%
- 200 104.2% i T Magnesium 1.06 1.03 3.30%
Magnesium 2.20 211 0 . .
Potassium 2.79 193 200 95.2% Potassium 5.70 5.64 1.04%
o i 1164% ' ‘ Silicon 84.8 85.4 0.75%
Silicon 0.190 58.4 50 '
I Sodium 31.3 230 200 99.2% — Sodium 37.6 38.1 1.28%
i : J— -——- Hydroxide as CaCO3 <8 <8 0.00%
—— Dydroxide as CaCs — — —— Bicarbonate as CaCOs 79.2 78.4 1.02%
g::r?)r;):azzlz:éféggh :: :: :: - Carbonate as CaCO3 <8 <8 0.00%
b Alkalinity as CaCQOs 79.2 78.4 1.02%
Qlkal‘l:;:y 2 CaCOs e j— ——- e Fluoride 0.820 0.803 2.09%
T C}?]orrl'd T T Chloride 154 15.3 0.30%
Nitr(z)it:e - Nitrate 3.96 3.95 0.25%
1 Sulfate T T Sulfate 23.2 23.3 0.30%
T %% H INSTITUTE — -
SOUTHWEST RESEARC SOUTHWEST RESEARCH INSTITUTE
T DATA SHEET ] ——
SAMPLE ANALYSIS | MATRIX SPIKE SUMMARY
— 1 1 =T
A“;m‘l’ UZ  Sample ID T uz
I e\ >z iapwBBIO FA6T | ——o I gfclot Sample ID
: AT [__¥2-14PWBBI(1)FA6T |
i Client: Division 20 o — E—
T .
Lab Name: Southwest Research Institute Lab Name: Southwest Research Institute Client: Division 20
: Date Received: 05/29/02 -1 i —
LabCode: - SWRI 1 LabCode: ~ SwRI Date Received: 05/29/02
ix: Project No.: 20.01402.561 T b—1—
Matrix: Water ! Matrix: Water Project No.: 20.01402.561
' T . Work Order: 22550 1 T
Lab System ID: 206503 Lab System ID: 2069035 Work Order: 22550
— 1 1 =T F—T—
. Sampie Reporting —_ i :
Analysis Resuit (mg/L) Limit (mg/L) Analvi N Sz]lmple/L . Spike " S(I]Mke
S — Aluminum <0.5 0.5 B— A— na ){sm esult (mg/L) esult (mg/L) Added (mg/L) Recovery
Calcium 10.7 0.5 Aluminum <0.5 20.0 20 99.8%
T T Iron <l 1 e — Calcium 10.7 211 200 100.3%
Magnesium 1.06 0.5 Iron <1 9.51 10 95.1%
i ) — Magnesium 1.06 207 200 103.1%
L . 1 T -
Potassium .70 Potassium N 5.70 198 200 96.2%
Silicon 84.8 0.1 ot
—— - ] Silicon 84.8 142 50 114.7%
Sodium 37.6 0.5 —T ‘ ‘
Hydroxide as CaCO3 <8 8 Sodium 37.6 239 200 100.5%
‘N Y T Hydroxide as CaCO;3 NA NA NA NA
Bicarbonate as CaCO3 79.2 8 —T .
Carbonate as CaCQO3 <8 8 Bicarbonate as CaCQ3 NA NA NA NA
T Alkalinity as CaCO 792 3 T | L Carbonate as CaCO3 NA NA NA NA
Flu;:dé * : 0.820 0.1 Alkalinity as CaCOs 792 126 50 93.6%
Chloride fs 4 0.20 ' T Fluoride - 0.820 1.593 1.00 71.3%
Nitrate 3 §6 0.1 S | Chloride 15.4 19.3 4.00 97.0%
T T Sulfate 2:3: 2 0.2 Nitrate 3.96 4,93 0.940 103.6%
' =l Sulfate 232 30.7 8.00 93.9%
Witnessed & Understood by me, Date Invented by l Date Witnessed & Understood by me, Date I Invented by l vatle
" | Recorded by A J‘“ | Recorded by 47\ |
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From F

Witnes

SOUTHWEST RESEARCH INSTITUTE

Lab Name:
Lab Code: SwRI
Matrix: Water

Lab System ID: NA

Southwest Research Institute

LABORATORY CONTROL SAMPLE

Sample ID
LCSW
Client: Division 20

Date Received: NA

Project No.: 20.01402.561

Work Orders: 22381, 22550
Sample True

Analysis Result (mg/L) Value (mg/L) Recovery
Aluminum 1.99 2.00 99.5%
Calcium 20.0 20.0 100.0%
Iron 0.921 1.00 92.1%
Magnesium 20.6 20.0 102.9%
Potassium 19.2 20.0 96.2%
Silicon 5.82 5.00 116.4%
Sodium 20.0 20.0 99.8%
Hydroxide as CaCO3 NA NA NA
Bicarbonate as CaCO3 NA NA NA
Carbonate as CaCO3 NA NA NA
Alkalinity as CaCO3 64.6 66.6 97.0%
Fluoride 96.2 100 96.2%
Chloride 195 200 97.5%
Nitrate 88.8 90.4 98.3%
Sulfate 381 400 95.3%

SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY

Lab Name:
Lab Code: SwRI1
Matrix: Liquid

Lab System ID: NA

Southwest Research Institute

Client: Division 20
Date Received: NA
Project No.: 20.01402.561

Work Orders: 22381, 22550

Sample Reporting
Analysis Result (mg/L) Limit (mg/L
Aluminum <0.05 0.05
Calcium <0.05 0.05
Iron <0.1 0.1
Magnesium <0.05 0.05
Potassium <0.1 0.1
Silicon <0.01 0.01
Sodium <0.05 0.05
Hydroxide as CaCO3 <2 2
Bicarbonate as CaCQO3 <2 2
Carbonate as CaCO3 <2 2
Alkalinity as CaCOs <2 2
Fluoride <0.1 0.1
Chloride <0.1 0.1
Nitrate <0.1 0.1
Sulfate <0.1 0.1

NA- Not Applicable.
i

Recorded by A 7

T ATLE
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R “rom Page
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T 1 T
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) R BN B 1T
T 1 1 1T
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v T
T 1T | T
b N R B -
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| L U T
T
T 1T ] "1
T T 1 —TT—
T 71 | T
T 1T
————
T
—
— ]
A
————
S
I
T T ] ‘
-
T ——T
NE——
SR
L
No.
IR ervitsamame— |
Witnessed

Punimad Al

SOUTHWEST RESEARCH INSTITUTE
LABORATORY CONTROL SAMPLE

Lab Name: Southwest Research Institute
Lab Code: SwRI1
Matrix: Water

Lab System ID: NA

Sample 1D
LCSW2

Client: Division 20

Date Received: NA

Project No.: 20.01402.561

Work Orders: 22381, 22550

Sample True

Analysis Result (mg/L) Value (mg/L) Recovery
Aluminum -=e- -men -
Calcium o - -
Iron e - -
Magnesium meee —-e- o
Potassium --un -—- —-e-
Silicon - —-ee —-e-
Sodium me e ——n
Hydroxide as CaCO3 NA NA NA
Bicarbonate as CaCO3 NA NA NA
Carbonate as CaCO3 NA NA NA
Alkalinity as CaCO3 43.0 434 99.1%
Fluoride 105 100 105.3%
Chloride 202 200 101.2%
Nitrate 89.5 90.4 99.0%
Sulfate 387 400 96.7%

SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY

Lab Name: Southwest Research Institute
Lab Code: SwR1]
Matrix: Liquid

Lab System ID: NA

Sample ID
PBW2

Client: Division 20

Date Received: NA

Project No.: 20.01402.561

Work Orders: 22381, 22550

Sample Reporting

Analysis Result (mg/L) Limit (mg/L
Aluminum —me- ----
Calcium --e- -
Iron - --—-
Magnesium o -
Potassium ——-- ——ne
Silicon --=- —ome
Sodium -—-- -—--
Hydroxide as CaCO3 <2 2
Bicarbonate as CaCO3 <2 2
Carbonate as CaCO3 <2 2
Alkalinity as CaCO3 <2 2
Fluoride <0.1 0.1
Chloride <0.1 0.1
Nitrate <0.1 0.1
Sulfate <0.1 0.1

NA- Not Applicable.

L
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Project No.
82 Book No.____

b Sanple: [%B (L'D W 20 WkS & T%Ksat

TITLE

& 90°C

.

I Width(cm) : Ao () - [ Area(em™2): 7. 045 j Height(cm): R-75
Tinme
' Start time: Stop time:
—T Start date: R l13 /02 Stop date:
— o Elapsed Time2pn:27, 7221, 4545
1 | Time(hrs): |[ Time(sec): 227, y| . 285
i Pressure :
I Confining Pressure(psig): /3 YA }g
T Inflow Pressure(psig): K3 ] /2.
e Outflow Pressure(psig): . 7 A

Differential) Pressurs (dP)

dP (psig) = Inflov-Outflow

dP(cm H20) = dP(psig)*27.68*2.54

Z H 2 treig) || [Y0- 6] [28123] 12]-€4 Lo H20)
Fluid Levels
Initial (ml) Final (m1l)
Confining: 0.4 | [] |2+ confining: p.uy[ 1-7 | 2-4
Inflow: |0 I ) ) Inflow: /// I / []-0
ocutflow: /) l. 17 l 1 Outflow: | / 30 I 40

7

Fluid Level Changes

confining (ml): O O O
Inflow (ml): e jo 10
outfilow (®m1): . [0 Lo 1O

Voluxe change

[Inflow (ml) + Outflow (m))] / 2

Ksat Calculation

[

Keat = (Q / A) * (4L / dH)

[[@ = Volume change (®1) / Elapsed time (sec) |=[(3) [(ml/sec] |- i
[ = 2rea (=="2) =@ (cm”3) |
[ a1 = sample Height (cm) BEELD - (cm) |
[ @B = Differential Pressure (cm H20) 1=[* (ca H20) |
[ Rsat = (1 / 2) » (3 / 4] (cm/sec) | { (cm/sec) |

Notes

Bag (075 omfsec- | 28 X 10-5 | R4l X 10-2 emfssac - —-—/ﬁw—m"
ff%p& [ao  remmoved o Hu oven
' pe Ao 45_%,/ {Q/cfy Aeae Kooy

iwa/w»um

ond UT

Witnessed & Understood by me, Date Invented by

Date

Recorded by / 7/

Project No.
TITLE Book No.______
P~ ) ' !
Fr % Yolayy & 70 C
— Sample: 53/[7) W 20 WKS Test=Ksat
| Width(cm) : | Area(cm-2): | Height(cm):
| Time
Start time: Stop time:
— start date: R /j45 /o2 Stop date:
L T Elapsed Time |$%22, J2¥7, 57
| [ Time (hrs): ]l Time(sec): Q2 /7,
- Pressure
. Confining Pressure(psig): /3 1 16 I 12
Inflow Pressure(psig): g / /] T/Z
— outflow Pressure(psig): Fa J 7 ] 4
- Differential Pressure (d4P) :
| 4P (psig) = Inflow-Outflow dP(cm B20) = AP(psig)*27.68%2.54 ;
(psig) J|/Hp-6([281-22 | Yy2i-8Y tcm B20) | i
Fluid Levels I
B Initial (ml) Final (m1) I
— Confining: p.2 } 0-9 / o4 Confining: 5.2 }09 ] |°Y :
| Inflow: 2 | 1 ] Inflow: T
outflow: [ [ [ | outflow: |y ]y
[ ' Fluid Level Changes
| confining (ml): C’) , 0. O
| Inflow (ml): [0 10 1O
outflow (m1l): [ iO [b
B Velume change
- — {Inflow (ml) + Outflow (ml))] / 2
- Ksat Calculation
[ Reat = (Q / A) * (4L / 4H) Jl
| [ Q = Volume change (®l) / Elapsed time (sec) ]-[(1) {ml/sec) ]
| [ A = Area (cm~2) J-[(2) [a‘zlj
it
| [ aL = sanple Beight (cm) 1=[(3) tem) | ks
. It
— [ @8 = pifferential Pressure (cm B20) =@ (ca E20) | '|
— [ Ksat = (1 / 2],. (3 / 4] (cm/sec) I | (cm/sec) | !’
{2 €U X1075 | 4-oux 1073} 397X 10> Notes Comfsec: — Keaf Validg !
___ ?
— Somple  ofaged Asadid o Mﬂwma@ el for 2 deys to
B Au% o Latwvtid %6 f/\w QAL et 0?4//7
—
Witnessed & Understood by me, Date Invented by Date

Recorded b “
y 4’ \/
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Project No.
84 BookNo.______  TITLE
[From B 90°C |
| - Sanple: @63(2)6%@7 /3%@ %‘est-}(sat :
I Width(cm): 3.0 | Area(cm™2): 7.pps | Height(em): Yo /5 '
Time f
Start time: Stop time:
T Start date: 8/30/02 Stop date:
A { Elapsed Time:22ger ., %/3 , 0% /0
l Time (hrs): ]l Time(sec): 22 , |3, |O_ ]
Pressure
— ,
Confining Pressure(psig): /3 ] /6 /[Q
Inflow Pressure(psig): 2 [// 7/2_
—T Outflow Pressure(psig): 6 / -7 / 4
I— Differential Pressurs (dP) |
dP (psig) = Inflow-Outflow dP(cm B20) = AP(psig)*27.68+2.54 '
| 21 1 | 6 (psig) J|ivosp||2g)-23 1421-gy Lem B20) } |
E— !
‘ Fluid Levels 1
T Initial (ml) Final (®l) !
—T confining: 0.8 [ |8 [2-Y contfining: 0§ ] }8 [ 24
I Inflow: [ / ] / / - Inflow: 1T / // / ]/ |
outflow: /2_/ )2/ 12 outflow: 2 / 2 7 2. 3
T ! ' Fluid Level Changes ’ ~ !
- Confining (ml): O O O
Inflow (ml): 9] {0 {o
outflow (ml): 1 {0 (0 :
— T - Volume change éi
—— {inflow (®l) + Outflow (m})) / 2 ;
{m1) I
T !
Ksat Calculation
—T— ‘ :
[ Rsat = (Q / A) * (4L / dH) Jl
f
[ Q = Volume change (ml) / Elazpsed time (sec) J-[Tl) [(m1/sec) | i
T H
[A = 2rea (a"2) =@ (cm"3) | .|
I [ L = sanple Height (cam) IRIEL - (cm) | l,
—— [ @B - Differential Pressure (cm H20) = (cm E20) | h
—— [ Ksat = [1 / 2) *» [3 / 4] (cm/sec) J | [cm/sec) | l
' P00 XIo- B m Jsec | Gl 3] 1-3xlp 3 Notes — i alues In oM [ S 4
/ / ! :
s v o ————— - .
I Sampll wWao remeved Srom He even and a7 relid
e ‘o Fogm WL/&WW Sor pew Aowng  bepore /4/@7
S——
A
Witnessed & Understood by me, Date Invented by Date
Recorded by (x/ j,

l

Project No.

TITLE Book No. _ 85
Frc o°C. '
Mk Sample: 653[2) W /3 whS geZt-Ksat 7]
- Width(cm) : 20 | Area(em 2): 7.045 | Height(cm): &./5 —
Time -
- Start time: Stop time:
— Start date: 9/3 /02 Stop date: a
- t Elapsed Time 20, (H:/2. , 0: /& —
| [ Time (hrs): ][ Time (sec) : 20 , |2, TO B ]
N Pressure ]
.Confining Pressure(psig): /3 I )6 / /3
— Inflow Pressure(psig): g / ! / 12 N
- Outflow Pressure(psig): P [ 7 l JA ]
| Differential Pressure (d4P) . —
dP (psig) = Inflow-oOutflow dP (cm H20) = AP(psig)*27.68%2.54 l .
2 1y |6 (peig) §)/4e-6/ | 281:23)42/-8y [cm H20) | |
[ Fluid Levels l '
— Initial (m1) Final (1) i
| Confining: J.f -9 2:5 Contining: ;.) | °¢ | 2-5 7
B Inflow: ] | ] Inflow: TR T T —
outflow: |3 | (3 | I3 Outflow: = 3 | 3 |
— Fluid Level Changes ) i
L Confining (»): »m | (D | O P
| Inflow (m1): ol Jjo | Jjo —
outflow (ml): [0 I lo [ 1o !
— Volume change .
N (Inflow (ml) + Outflow (m1)] 7 2 P
(»1) b
— !
| Ksat Calculation ' —
[ Rsat = (Q / A) * (4L / daH) ]I_.d
[ Q = Volume change (®l) / Elapsed time (sec) ]-[(1) [ml/sec) ] ) ,[ ]
N { A = area (em"2) Y [ca~2) | , —
. [ dL = Sanple Height (cm) j-[(:’) : (c.]j ' —
- LdB = Differential Pressure (cm H20) ]-m) (ca B20) J ii —
- [Rsat = (1 /2) * (3 / 4) (cm/sec) 110 (cn/sec) | ;' —
— Notes i' T
- Semgly loadid in pormeareln Gl forT3 Azl —
- b bakeng Hoswe measeumentls agam - —
— _— _ -3 . -3 T
 Ksab valuto um emfsee. 209 x| T4 X1077 ) 13 K 10 ]
Witnessed & Understood by me, Date Invented by Date
Recorded by A \//— |




Project No._____ ) | I I | l I I |

Project No.
86 BookNo.__  TITLE

: 87
K;;@;‘g’ " 09 C , B : ’ : . ' —
S Width(cm): 3. Area(cm2): 7.5 ] Height(cm): 3.3( E B N mdu,(cm) [ Area(em™2): 7365 | Height(cm): 3,3g L

Time ; _' Time S
T Start time: Stop time: ’ B Start time: Stop time: :
- Start date: Q[q/oz Stop date: _— Start date: Q/L/mz Stop date: 1
S— T Elapsed Time /2 23] pels | 0°%29 o | 77 Elapsed Time [5/9) OD: 4] | 029 -
[ Time(hrs): J Time(sec): @3, Yo, 2¢ J [Timethrs): J{ Time(secr: 79 [ yy (29 || -
T a4 ; e T y
] Pressure C ; | Pressure —
Confining Pressure(psig): I3 A |4 v : i : ‘Confining Pressure(peig): /3 /6 /& ]
— Inflow Pressure(psig): K 1 |2 P B Inflow Pressure(psig): < ! /2 P
e — Outflow Pressure(psig): A -7 ' ‘ - Gutflow Pressure (psig): 2 = 6 ‘ ]
] Differential Pressure (dFP) . \ [ Differential Pressurs (dP) .
dP(psig) = Inflow-Outflow dP(cm H20) = dP(psig)*27.68+2.54 , dP(psig) = Inflow-Outflow dP(cm B20) = GP(psig)*27.68%*2.54 l B
e — = ; P — - R . . . o il
Z 19 1 ¢ teeio) J|M0-61[281-23 [42-87 (em mao1 ] i > 19 16¢ peis) J[1y0-67 [2€1237 y2)-8y (== w01 ] |I
Fluid Levels 5 | B Fluid Levels | B
T Initial (ml) Final (ml) i — initial (m1) Final (m1) )
—— Confining: ), 2-0 2-4 Confining: .2 2-0 | 2-Y : | Confining: 2. g 3-3 } 3.7 Confining: 2-% 3- 3?3 7 —
I Inflow: [-& -0 ro. Inflow: T " ‘ | Inflow: -0 e /. O Inflow: /1 T —
outflow: [ 12 13 outflow: = | o = - cutfiow: 3 e B outflow: 2 ) 3 L
—— " Fluid Level Changes ! : ! — Fluid Level Changes |
- Confining (wl): M () ) | Confining (®»l): (O o O P
| Inflow (m1): [O 10 |O ; Inflow (®1): 1O jo [O ]
T outflow (m1):. 1O 10 1O ; B outflow (ml): fo lo 10O L
1 » Volume change ' — Voluxe change ' .é ‘
[Iinfilow (1) + Outflow (n1)] 7 2 : a [inflow (1) + Outflow (al)) / 2 b
(1) ) (»1) I
S | [
_ Ksat Calculation . Ksat Calculation -  —
T [ Keat = (@ / A) * (4L / an) J" B Keat = (@ / A) * (dL / an) i
L_Q = Volume change (®l) / Elapsed time (sec) J-[(l) [ml/sec) J H B [ Q = Volume change (rl) / Elapsed time (sec) ]-[(1) [-1/”‘:]] N
— » S T
[A = Area (cm-2) j-u” [cm~2) | 'I 1 [ A = Area (on-2) . J-[(z) (cm~2) | | ]
'I I . - ‘|
[jL = Sample Height (cm) j'[(S) ' l@'lj | ' [ dl, = Sanple Height (cm) ]"[(3) i [“]J i
[ [ I
I [ @8 = Differential Pressure (cm H20) =0 [ca H20) | |i ‘ - [ a8 = Differential Pressure (cm H20) =l [ca B20] | | —
: i| ! :
r | Ksat = (1 7/ 2] * (3 / 4] (cm/sec) 11 [ca/sec) | J’l L [ Rsat = (177 2] * (3 / 4] (cm/sec) 11 [ca/sec) | l 7
' Qoo X o4 22107 9]3 89X 1= Notes — keaf Valueg tnh Cr [€eC ]' | — 428 x 107 [ Y-12 X0 | 389X 0" Nores — [leor Valugy 1n emjSec T

— ii - : .

T W wao Femoved /5/ on e oven ard ari i | L Sempl ataged loadel 0 perien ineleT @Y S
o _ R . . n oo ]
I , lilecd %@W pe) Abron &Wf #Q/%? - /0(7 We %,ﬁ Heae Icaatiie prenis ages
‘ 5 Fl ) .

: [ [N . —

T T T e,, W T MMW T T T T T 1 1 T T T 1 [ I . -

I T 1 ¥ T T T T T T I T ] T T T T T T T T T T L] TopageNO. . b _|
| Witnessed & Understood by me, Date Invented by Date Witnessed & Understood by me, Date Invented by |Date

Recorded by A j Recorded by /7 7’ |




Project No._____ ) l I | I I | ‘ l Project No.________
88 BookNo._____  TITLE ‘ : L TITLE BookNo.____ 89

1 i I ! t 1 1 I i 1 1 f 1 U ! I T T T T T T T T
From Paae No. , : I ' From Page No.___ LlZ'/%’ /DMJ{IJ/ /‘/7 /7 %//M ﬂﬁf)’) MW(J g/‘?//3) ﬂ/j//é')i
il |
ver BRR(0) Al 15 ks @ Tresten | | @Bzcz)mcze;/, /;53(2),533(3)&553(9) @% z%(u‘?ﬁw//fea/%m/' wng aoml- 1
Sample: [ Lf ' st=Ksat ffﬁﬁ' .
—r— || Width(cm): @.p | Area(cm=2): 7-065 | Height(cm): 32 ' _.QL,_Q/ m [ﬁww and 24 T
Time : L ]
Start time: Stop time: 2R g g_i:ﬁzzzzfzg SRR R g Clant | ShigprNam/ |
2 3 D% -~ ~RKR R B
' Start date: ?///ZQZ Stop date: _ ' 3 = gfggé’gﬁgg:E' O § § 5 © g O Q D
A— Elapsed Time )yl [n:22]0:/8 [0:y2]o: 23)0’ /I ¢ D : 3 3 DR § v R R NNEA ]
L Time (hrs): j[ Time (sec): | I T 2 \2 E - g :\ E\‘( S g’l E 3 ﬁ ?\ ;\, 7§ ——]
I— , Pressure : ——r‘“—l—“g J3 TR T 1S 5 [Z | sampte coecton Date R T
. - | 1) NI 2R I E o\.g (mm/ddlyy) { Q\
Confining Pressure(psig): / ! |6 I 13 A 1% : ‘ = §-t; JEE33050 SN N N O S o (\ﬂl N —
Inflow Pressure(psig) : l I g i/ ’2' ‘ E N gg l“g"n-'n-'n,'ng'a Sample Collection Time ; E
— T — Outflow Pressure(psig): I 7 ’ é 4 7 l 6 T8 R o2 igg%%ggé N T
L — Differential Pressurs (d4dP) ; — £§Q: . ggggggmg . S |atocype N T
dP(psig) = Inflow-Outflow dP(cm H20) = dP(psig)#27.68+2.54 i ! NQ iﬁgg 2
! C 31\2'% g g Sample T b
2 | 4 14 (psio) f{iYo-cl[281-23 [Yy2i-8y [cm B20) ] | , NN s P e
—T— ! ! — I T
Fluid Levels I g;‘g = |77 ™ = |— [~ l#odtContainers
' Initial (ml) Final (m1) Pl o A R B e T K g
T confining:g.5|8.¢ |ip3] 9:]]1 99 | )o-5 contining:2.5[9.])s-3)6.1 [4-9) 65 3 T g % :"2" é 5 STSISISIN NS [s7
— Inflow: Pl [0 [ el i [ Inflow: TR 4 — g g g g % fjé,.fe' M(P g —
outflow: 3 [3]inl i3l 13 outflow: 3[a[2[3[3 [3 1 gl 3 g 3 ¢ R[S (SN [s [ [eedniy > ——
' ‘ Fluid Level Changes | L 3 g 3 %§§ HEO3 %
. - - .a ; 3 g 3 ANz Ly SOy VO : ]
—— Confining (ml): o O o i) o O i T (fé) é— g’ g?g ANAN AYARY NS S L;: éZ{ch o g
A— Inflow (m1): lo 10 Jjo 10 10 o ' _— 8l s8] g sN 2 % g B ——
outflow (m1): l0 1o j0 10 jo )0 | € e N e foh| ———r—
' Volume change ' I T Q\ . Eg gg’g
——— [Inflow (ml) + Outflow (m})) / 2 f — Q g g."go?g T
s &0 — > {1 R
. o ﬁg 2
S— Ksat Calculation - : — i ;gggg SE——
Keat = (Q / A) * (4L / aH) 1 8823 |
- [ ! ] b T T & ggg N N
[j = Volume change (ml) / Elapsed time (sec) |=[(1) {ml/sec) | | mg 2 a -1
L - T T @ §, o
- | e = J-[® (=737 ] | — 0 Y
i s
— LdL = Sanple Height (cm) J-[E) ) (cm) ] i — g g g g g ° —_—
— | AH = Differential Pressure (cm H20) =) (ca B20] | | —T . | T
o = | | I
—T— | Ksat = [1 /2] *# [3 / 4] (cm/sec) 11 (cm/sec] | ‘ T 3 3 3 3 3
.
' 7-86 X(p™V | 732 x1p°9]597 X 10" _Fotes keat Valewy <om oo /Sec . i ' b PR PR bR |-eacrez | X oo
: ; . Ex*& §§§ R 'é}',;};}g NE g —]
I T ) . z 3 g : ©n
l . L —— NN N T (11—
. T —x g D |0y [wy VR [Eg3233 R o8
L The wao Z’M&Ve/ o e sver~wrd @7 . }_ T ER IR EREREAS S |k Bl — T
: / . (€} V\-«'-\;NN o € :
L ool W before éékﬁj Pece Kgat . - e SN T g %S |y O T
' N
T WMM ——1——r—-'\ - $ S R & g T
‘\\ n§
A , T Lg ‘No.
Witnessed & Understood by me, Date Invented by Date Witnessed & Understood by me, Date Invented by | Date
Y1/
Recorded by A 3/ /7 o2 Recorded by ﬁ (7— I




Project No.

20 Book No. TITLE
From N
q [
I ocC
Sample: 883(5) % ﬁ “jﬁb Test-xsat _
T Width(cm): 3 0 ] Area(cm 2): 7.065 | Height(cm): 2-84
- Tinme
Start time: Stop time:
Start date: /0/@/02, ) Stop date:
T r1 Elapsed Time £330, 3502 220
— [ Time (hrs): jl Time (sec) : ‘ 1
T _ Pressure
S Confining Pressure(psig): /3 A I
Inflow Pressure(psig): & T I ) 2
Outflow Pressure(psig): 6 7 I A
T Differential Pressure (dP)
— dP (peig) = Inflowv-Outflow dP(cm BaO) = dP(psig)*27 cE*2.54
- 2 | 4 [ ¢ (peig) || /40-¢/[28)-23) Y2/-8y (cm 201
S— Fluid lLevels
Initial (ml) Final (m1)
Confining: éol 7-] | 7.9 confining: 4.0 7-] | 7°9
— Inflow: T Inflow: T T L !
outflow: |3 | I3 | 3 ocutflow: 2| 3 {3 .
. ' Fluid Level Changes i
T Confining (ml): O o) @)
I Inflow (=1): [1O lo 10
outflow (ml): 10 jOo IO
Veluxme change
T {Inflow (ml) + Outflow (m})] / 2
I (m1)
T Ksat Calculation
I [ Keat = (Q@ / A) * (4L / aH) i
S— [j = Volume change (®1) / Elapsed time (sec) |={(1) (ml/sec) |
T [ A = Area (cm~2) ]—[(2) tem-2] |
—T [ @L = sanple Beight (ca) 1= (cm) |
' [ @8 = Differential Pressure (cm B20) =% (ca H20) |
' [xsat = (37 2) * (3 / 4] (cm/sec) ]| (ca/sec) |
Notes
I :
S— 738 x 1072 om[se. ‘ 7.9 X [0°5 om[sec~ | 1-3%xlp™5 em/seci— T
—
L
To Page No. |
Witnessed & Understood by me, Date Invented by Date
IOIQ lo Recorded by A Q’

Project No.
TITLE Book No. 91
————
>
danmal Heafmunrd @ 70 C —
Sample: 553 (6) W ZL’ Test-xsat —r—-
width(cm): Area(cm~2): 1 Height (cm) ¢ 5 _'__
Time L
Start time: Stop time: ‘
start date: [0//4/p2 ] Stop date: i —
T Elapsed Time /)4t , 009 , 007 S
[ Time (hrs): ][ Time(sec): )y g, 7 '
Pressure .
i -—r—_—
Confining Pressure(psig): [3 14 1 18 '
Inflow Pressure(psig): z-4 1) l 138 -]
Outflow Pressure(psig): 44 ] / 7€ -
‘ Differential Pressure (d4P) ,
dP (psig) = Inflow-Outflow 4P (cm H20) = dP(peig)*27.68*2.54 l
(peig) [cm H20) ig
Fluid Levels I
Initial (ml) Final (»1) LT
Confining: 2.p 39 6 Confining: Z 3.9 A Jp—
Inflow: | { | Inflow: 1] ] 1] :
cutflow: 13 Y |4 outflow: n L 4 i
: ' Fluid level cChanges I —
Conftining (ml): ' —
Inflow (ml): '
outflow (ml): |
Voluxme change ' —
(Inflov (®ml) + Outflov (m))]) / 2 L
(»1) I
4I
Ksat Calculation '!
| Keat = (Q / A) * (4L / dH) ] l‘
i
[[@ = Volume change (1) / Elspsed time (sec) |-[() [m1/sec) |- i
P
{ A = Area (cm”2) J—[(z) (cm~3) | 'I
[ dlL = Sanple Beight (cm) J-[(S) “{em) | |
[ @B = Differential Pressure (cm BE20) =0 (ca B20) | | ]
-
[ xsat = (1 / 2) » [3 / 4] (cm/sec) ] 1 (cm/sec) | ‘ L]
Notes |§5 —
k! %I
/1/@;& Problym wth preadypn vegulator 35 mkivg .
Zzgz,ﬁl 1o 99 _
i IToPage No._
Witnessed & Understood by me, Date Invented by Date
10//6/03 Recorded by ‘Aj/




Project No.

Project No.

@ |
- MATRIX SPIKE SUMMARY SAMPLE ANALYSIS DATA SHEET .
) Sample ID ' Sample ID
[BB3 () PFA13T]
Lab Name: R Client: Division 20 Lab Name: R k Client: Division 20
Lab Code: SwRI Date Received: 09/17/02 Lab Code: VSwRI Date Received: 09/17/02
Matrix: ‘Water Project No.: 20.06002.01.071 Matrix: ‘Water Project No.: 20.06002.01.071
Lab System ID: 212945 Work Order: 23163 Lab System ID: 212947 Work Order: 23163 o
©
=]
Sample Spike Spike Sample Reporting
Apal sis Result (mg/L) Result (mg/L) Added (mg/L) Recovery Analysis Result (mg/1.) Lir.nit (mg/L)
Hydroxide --e- - P - Hydroxide <10 i
Bicarbonate ———— e [ - Bicarbonate 48..
Carbonate aeee P e e g arbonate <10
1 Alkalini ce- . P PR A i 48.5
! Fluoride oo -~ R - Fluoride 78
. Chloride - P - - P Chloride 2.6
Nitrate-N P - - - PP ‘Nitrate-N 2
Suifate PR - .- EppY Sulfate 36.5 X
] Aluminum <0.05 2.07 2.00 049 Aluminum 0.164 0.05 5
Calcium 31, 2.8 20.0 05¢ Calcium 5.53 0.05
Tron <0.025 -0’ *00 039 Iron <0.0235 0.025
Magnesium 66 22.9 20 06% Magnesium 0.448 0.05
Potassium .5 1.2 20, 09Y Potassium 4.3 0.75
Silicon 5. 66 40. 76% Silicon 98. 0.2
Sodium 3 97.0_ 20.0 16° Sodium 44, 0.05
> |2
. . a ©
SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE R
B ko
SAMPLE ANALYSIS DATA SHEET SAMPLE ANALYSIS DATA SHEET §|18
: >
Sample ID Sample ID £ g
[BB3 Q)FAI3T ]
Lab Name: S R h I Client: Division 20 Lab Name: South R h I Client: Division 20
Lab Code: SwRI Date Received: 09/17/02 Lab Code: SwRI Date Received: 09/17/02 N
Matrix: Water Project No.: 20.06002.01.071 Matrix: Water Project No.: 20.06002.01.071 Q.
Lab System ID: 212946 Work Order: 23163 Lab System ID: 212948 Work Order: 23163 g
&=
s S
Sample Reporting . Sample . Reporting Q
Analysis Result (mg/L) Limit (mg/1.) Anal SiS | Result (mg/L) | Limit (mg/L) |
Hydroxide < 0 | Hydroxide < 0
Bicarbonate 1 o Bicarbonate 1 0
Carbonate < 0 Carbonate < Py
“Alkalinity 102 0 JAlkalinity 11
Fluoride 0.943 9. Fluoride <0. 0. E
Chloride 2. 0. Chloride 27.3 0, >
Nitrate-N 4.1 0. Nitrate-N 1.54 0. o
Sulfate 75. 0 Sulfate 255 0. °
Aluminum <0.05 0.05 Aluminum <0.03 0.05 o
Calcium 13.3 0.05 Calcium PE 0.05 o
[Tron <0.025 0.025 Ihff“ — <0.025 %025 ®
Magnesi 0.670 0.05 jMagnesium _ 2. .05 =
Potussium 16.9 0.75 Potassium 7.9 0.75 e
Silicon 105 02 Silicon 79.2 0.2 'g
Sodium 74.7 0.05 Sodium, 56.4 0.05 >
- - o¥
L]
L - 3
wl!e 2
i £ | c
= o h
-— =
=l 2
e i s e e - [ — — e _ e o e P . _ e _
SAMPLE ANALYSIS DATA SHEET MATRIX SPIKE SUMMARY
Chervay!  Aralyais redulls foom R 0) Sample D BBI(2) filtiak afln  sumuer
77 rma/ , ——
Lab Name: Soutk Research Insti Client: Division 20 Lab Name: R Insti /L' wi ks &5 Client: Division 20
Lab Code: SwRI Date Received: 09/17/02 Lab Code: SwRI ﬁ Date Received: 09/17/02
% Matrix: Water Project No.: 20.06002.01.071 Matrix: Water Project No.: 20.06002.01.071
Lab System ID: 212944 Work Order: 23163 Lab System ID: 212944 Work Order: 23163 b
g
. b ]
Sample Reporting Sample Spike Spike ronn—
; sis Result (mg/L Limit (mg/L) Analysis Result (mg/1.) Result (mg/L) Addeg (nelg(l:) Recovery T
. Hydroxide <20 20 Hydroxide ---- - oo A
i Bicarbonate 105 20 Bicarbonate —= —-c alaciid ——
{Carbonate _ =20 20 gﬂu:;o_nf‘te so-- P - o<
 AlKalinity 105 20 [Alkalinity o LEL to-- PP
:ﬁm—ﬁfx 0.323 . | Fluoride 0.323 .12 1.00 79.7
Chloride 6.8 | Chloride 6.8 18.7 2.00 08
Nitrate-N .42 Nitrate-N i 3.42 4.26 0.904 .95
Suifate 23.4 2 Sulfate 23.4 30.0 8.0, 2.5
Aluminum <0.05 0.05 | Aluminum 2o B e .-
Calcium 12.5 0.05 Calcium ---- o< [y PR
' Tron <0.025 0.025 jlron ____ ---- etee o< o
Magnesium 1.84 0.05 [Magnesium__ LEET EEE PR mo-- QR
Potassium 5. 0.75 .  Potassium - - - P
Silicon 86.7 0.2 Silicon co-- ---- ceos [y
Sodium 49.3 0.05 Sodium ---- - - I
> | &
. . 2 ©
SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE 213
H
DUPLICATE SUMMARY SAMPLE ANALYSIS DATA SHEET 5 é
w >
- Sample ID Sample ID : | &
P [BBi() FALAT] [BBIG FALIT ]
- Lab Name: R h Client; Division 20 Lab Name: s R Client: Division 20 ‘\‘
Lab Code: SwRI Date Received: 09/17/02 Lab Code: SwWRI Date Received: 09/17/02 Q
Matrix: ‘Water Project No.: 20.06002.01.071 Matrix: Water Project No.: 20.06002.01.071 \
Lab System ID: 212944 Work Order: 23163 Lab System ID: 212945 Work Order: 23163 x
N
5 O
! Sample Duplicate Sample Reporting 1~
[«} Analysis Result (mg/L) Result (mg/L) RPD Analysis Result (mg/1.) Limit (mg/L)
b4 Hydroxide <20 <20 0.007 [Hydroxide _ <10 10
Bicarbonate 105 106 0.95% Bicarbonate 196 0
= Carbonate <20 <30 .00Y Carbonate 14.0 o -
o “Alkalinity i0s 106 559 Alkalinity 310 o b
O Fluoride 0.323 0.336 959 Fluoride 0.801 0. =
w Chloride 6.8 6.7 .60Y Chloride 32.5 0. >
Nitrate-N .42 .40 .59 Nitrate-N 0.125 0. 2
Sulfate 3.4 24.4 4,189 Sulfate 242 0.2 3
Aluminum <0.05 <0.05 .00 Aluminum <0.05 0.05 5
Calcium 2.9 13. 54 Calcium 1 0.05 5
Iron <0.025 <0.025 .00 Iron <0.025 0.025 H
Magnesium .84 1.89 2.68 Magnesium -66 0.05 -
Potassium 90 6.1 4.64 Potassium 5 0.75 b
Silicon 86.7 88, 60 Silicon 5.6 0.2 3
Sodium 49.3 49. 1.21 Sodium 5 0.05 5
. B 5
3
. 2
£ N c
o |8 [ =
< 2
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SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE MH§>HN< ) SAMPLE ANALYSIS DATA SHEET
Sample ID Sample ID
- [BB3 ) FAIST | [BB3 (3) FAI6T |
Lab Name: R Client: Division 20 Lab Name: S R h Client: Division 20
LabCode:  SwRI Date Received: 09/17/02 ‘LabCode:  SwRI Date Received: 09/17/02
Matrix: Water Project No.: 20.06002.01.071 Matrix: Water Project No.: 20.06002.01.071
Lab System ID: 212949 Work Order: 23163 Lab System ID: 212950 Work Order: 23163 2
a
. Sample Spike Spike i
%%E« )ES Recovery ] |Analysis | ?Mﬂ:ﬂmﬁr rw”ma n..:m
Bicarbonate = === ||”| ”H”” W—.oﬂﬂ“ﬂ.—“«ﬁ . M N
Carbonate - e - e Sieambone 2
one --- Carbonate P )
D e s B s :
Chloride - - Py — Fluoride 0.623 3
Nitrate- M R —— — o Chloride 238
Sulfate - - oo T Nitrate-N 4.52 7
Aluminum oo - oo T Sulfate 26.5 .
Calcium - -~ - Py — Aluminum <0.05 0.05
Tron N — — —— Calcium 22.1 0.05
- T <0.025 0.025
D S ———r = == == Mogreion |02 20; AN
n - Of 1um s 3
Silicon. O e e EEES Silicon 2.5 02
E --- Sodium 55. 0.05
©
SOUTHWEST RESEARCH INSTITUTE SOUTHWEST RESEARCH INSTITUTE R
: b4 -
w SAMPLE ANALYSIS DATA SHEET LABORATORY CONTROL SAMPLE 5|3
ﬂ ' Sample ID c [}
E Sample [D Cisw ] = |&
= [BB20) FAIST)
Lab Name:. S R h Client: Division 20 Lab Name: Client: Division 20 L
: ived: N.
Lab Code: SwRI Date Received: 09/17/02 ”vhono M“c—.ﬂnu—. ”H“Mn” i 20 cm”ow 01.071 ﬁ
IX 54 . =) W
Matrix: Water Project No.: 20.06002.01.071 i “ ) S~
Work . 23163 Lab System ID: NA Work Order: 23163 2
Lab System ID: 212949 ork Order: ° /
5 9
- -
Q< Sample Reporting Analysis <w_=._o.—.==o. Recove: o
< 2 Analysis Result Gmg/L) | Limit (mg/L) Analysis | Result (mp/l) 1 Valve (me/l) - Recovery
T X Hydroxide <20 20 T -
o < Bicarbonate 143 20 P T R
— G Carbonate <20 20 S1.8 96.5% o
o Alkcalinity 143 20 100 101% £
- Fluoride 04 . 200 104%
a Chloride 351 ¥ 50.40 997% 2
Nitrate-N 3.88 . 5
Suimie Se2 r 500 5 T
‘Aluminum 0.064 0.05 20, £ S
Calcium 22.5 0.05 1.0¢ 4% =
Tron <0.025 0.025 20. 06% 4
Magnesium -0 0.05 20. 03Y [T}
Potassium 7 0.75 2.0 059 b
sili 68. 02 X 1
% 38, 0.05 2 ¢ =
_ L]
©
@
= o
£ . [}
S L& ‘ ‘ 2




Project No.
96 BookNo._____  TITLE :

1 T r 1 1 1 ] ) I ] ) 1 1 I T 1 1 T . T T T T 'l
From Page No.__ /’.0/ e vS 4 2 L. #13 77 N P@

T T 1 T T T T T T T ] T T 1 T T T T T T T T T

sawple: BBJ () Packedl In T‘#’”est-‘xsatw 4oldin £ ro

Width (cm) : ] Area(cm”2): ] Height (cm) @

Time

Start time: Stop time:

Start date:

2/s [o3 £3/3/03

Stop date:

Elapsed Time J:3|, 0°4g, O: 33]):35,0: l{
s : - 1y
[ Time (hrs): jl Time(sec): Q, 4g , 33 J 0123
lkjp3 Pressure 3/2/03 ;
Confining Pressure(psig): )3 | )/ , 12 ',:3 I 14 :
Inflow Pressure(psig): 2 I 12 g i 12
Outflow Pressure(psig): 4 wi ¢ 6 | P
. Differential Pressure (4P) ‘
dP(psig) = Inflow-Outflow dP(cm B30O) = AGP(psig)*27.68+2.54 l
; (peig) {ca H20) !
Fluid Levels 1
2/ knitial (b)) 33/p3 Final (jl) )
Confining: 13/2.7[3'5 5 {8 76 C°nfinin9=l'312']l3'51 5 ('8 I'5
Inflow: I {1 | | ] | Intlow: 4| [ U T T i
outfiow: Jy [y [y [ J3 1> ] outflow: 4 | y| 4 3 2 3 :
. ' Fluid Level Changes S !
Confining (ml): I
Inflow (ml): ’
OCutflow (ml): ;
Voluxe change ‘
[{Inflow (®ml) 4+ Outtflowv (ml)] / 2 :
1] |
|
Rsat Calculation t
, 1
[ Reat = (Q / A) * (dL / 4B) | l.
[ Q = Volume change (ml) / Elapsed time (soc)j-((l) [ﬂ/”Q]J ) .§
LA = Area (cm~2) j-[(i’) (cn~3) | ;i
I
EL = Sanple Height (cm) - j-[(S) - {cm) | i
I
| dB = Differential Pressure (cm H20) 1=[4) (ca B20) | H
= |
[ ksat = [1 / 2] * (3 / 4] (cm/sec) 2:92 X190, 2.4)7 Ko7, 2591 1p~9 [cm/sec] | ||
Notes 2T0KI0-1, ZTU2X 5-T, 30 X 101 |

==

Invented by Date

Recorded by /4 j—

Witnessed & Understood by me,

Date 2/5 /03
3/3/p3
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