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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.

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

« 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.

. » 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.

. o After entering your data, sign and date
the entries.
» Explain your work to at least two wit-
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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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| bill25aResults.txt
Date: Feb. 10, 1999
—
EQ3 RESULTS: Bill25a.3i
_— —
--- Distribution of Aqueous Species ---
s v
- (Species with concentrations .1t. 1.e-12 are not listed)
—
| Species Molality Log molality Log gamma Log activity
. HCO3- 2.7289E-03 -2.5640 -0.0381 -2.6021 —
Ca++ 2.5000E-03 -2.6021 -0.1535 -2.7556
——  Cl- 2.2493E-03 -2.6480 -0.0392 -2.6871 —
Si02(aq) 1.0000E-03 -3.0000 0.0000 -3.0000
[ CO2 (aq) 3.4064E-04 -3.4677 0.0008 -3.4669
02 (aq) 2.5172E-04 -3.5991 0.0008 -3.5983
[ CaCO3(aq) 7.0807E-06 -5.1499 0.0000 -5.1499
| CO03-- 2.6959E-06 -5.5693 -0.1521 -5.7214 ]
OH- 1.7929E-07 -6.7465 -0.0392 -6.7856
L Ht 6.7097E-08 -7.1733 -0.0362 -7.2095 —
| LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLDLLLLLLLLLLLL |
| EQ6 RESULTS: Bill25a.6i _
— Time = 1.127E+10 sec M
= 1.304E+05 days
— § = 3.570E+02 years 3//%;,
T (2) Log sec = 10.052 ]
| Log days = 5.115
Log years = 2.553 ]
S ——
Temperature = 25.000 degrees C
—_ total pressure = 1.013 bars —
Species Molality Log molality Log gamma Log activity
02 (aq) 6.3228E-03 -2.1991 0.0008 -2.1983
- HCO3- 2.7259E-03 -2.5645 -0.0381 -2.6026 ]
- Cat++ 2.4984E-03 -2.6023 -0.1535 -2.7558 ]
Cl- 2.2493E-03 -2.6480 -0.0392 -2.6871
L 8i02(aq) 1.8631E-03 -2.7298 0.0000 -2.7298 o
CO2(aq) 3.4217E-04 ~3.4658 0.0008 -3.4650
— CaCoO3 (aq) 7.0307E-06 -5.1530 0.0000 -5.1530 —_
CO3-- 2.6780E-06 -5.5722 -0.1521 -5.7243
— OH- 1.7828E-07 -6.7489 -0.0392 -6.7881 -—
H+ 6.7463E-08 ~7.1709 -0.0362 -7.2072
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From Page No. - Drill hole : UE-25 UZ #16
o g e T r . . . T — Data Tracking Number: GS931208314211.047 o
YT T T T T
o Zones of welding (W) Zoues of crystallization (C) Phenocryst content (P)
- ) o Moderately to Densel EAN Devirified  Devit. + vapor-phase mins. . 23 greater than 10 percent
2 Table 3: Stratigraphic Unit Upper Contacts and Unit Thicknesses fot the USW SD-7 Drill Hole n (o_"mnghm) Y A por-p! greater than 10 percen
(-~ not present in this hole, or atherwise not identified] Partially to Moderately EE Vitric / Vitric + vapor-phase mins. E 5- 10 percent
. st o .
D;P‘p::@ Apparent S:;:Z g r;:r:i c % Non- to Partially E Altered (a) / to clay (c) / 1o zeolite (z) D Tess than § percent
Lithostratigraphic Unit Abbreviation co}r’\!act thickness Compendium D ded
B ] o Nonwel —
) “ 0 - .
Tiva Canyon Tuff (Tpc) — 277.9 it thick’ 0 .
.. Crystal-poor middle nonlithophysal zone Tpcpmn s0.tt 247 502 — feet 309 Alluvium (QTac) =3
lower nonlithophysal subzone Tpcpmnl s0.1t 24.7° 50.2 g _T_T ‘Ea Canyon T“,g q‘glc) - (i’?ﬂ'm:‘ysll ofn; and hbl) . i
Crystal-poor lower lithophysal zone Tpepll 74.8 1202 140.0 ) 750 ryml—morz nl:v}:;:‘ t :‘:1 gpml:::: c:mpuyI:: l-h:e‘n zlamsm p::cse;g’ o 7?31(. and light gray spots |
- Crystal-poor lower nonlithophysal zone Tpepln 195.0 100.4 195.2 o 100 93.5 Cry;ull.dmr ancr ..I:h..;ngg%hys;l sx)on;:c iy fac broken surf
. - " ackly subzone (inh) (75.0 - 93.5) - tures on broken surfaces
hackly subzone Tpcploh 1950 60.8 - colammar subzone () (93.5 - 140.8) - hckly fractures not well developed. closcly spaced
columnar subzone Tpcpine 255.8 39.6 - 108 — ‘ joints at 93.5, top of clay-fitled lz::inice pseudomorphs at 132.0 o
- " o, - rystal-poor vitrle zome: partially welded and devitrified with less than 2 r-phase
Crystal-poor vitric zone (“shardy base™) Tpepv 295.4 326 295.0 1607 ﬁm cavitics (T 40%‘5“1 53).19)._viln'c Mﬂ‘_ﬂe'dﬂ‘ilﬂsyls L e0) mm vapor P.
moderately welded subzone . Tpcpv2 2954 210 - Bedded tuffs ?’I:ﬁ?rcg:yef’ xliz;;o;mi 'f;coh) mh ':r;nl:ecu::;ul’ﬁ!:ﬁn\{h? Mnun:lm B
260 — 2097
Sh- 9 gg% ‘ Togr?gi?—gthsg:iicnug 3‘1‘)’0?1(;32 S-pring Tuff bedded tuff (188.8 - 209.7) with paleosol (?) "
. . ne: 3 .8 . . 7) wil 3
Geology of Oril Hole USW 0.7 § 1 cmhick lithic-rich falloun tephra (209.7); nonwelded and moderately welded vitric
\ subzones; vitrophyre subzonc (230.3 - 238.9); phenocrysts of feld, bio, minor hbl and cpx
\ rystal-rich nonlithophysal zone: ol
— . 300 — \ Phenocrysts of feld, bio, with minar hbl and cpx
Table 3: Stratigraphic Unit Upper Contacts and Unit Thicknesses for the USW SD-7 Drill Hole § Minor amousis of brown pumice down to 413.
{Continued) \ .
N Dﬁpth :o Apparent s"l;:%; :;::l'e § g?,'l’-g Crystaterich lithophysal zone (d) (357.8 - 371.0); phenocrysts of feld, bio, with minor hil and cpx.
. e : & -
Lithostratigraphic Unit Abbreviation co‘::ac( thickness | | mpendium ) N 396.0 Crystal-poor upper lithophysal zane: phenocrysis of feid and bio -
T () ) ) 400 — \ - Yithophysae-poor subzone (pul2) (371.0 - 196.0)
X lithophysal zane (pull) (396.0 - 549.0)
onwelded subzone Tpepvl 3164 106 = § 4200 (In previously published lithologic logs, the crystal-rich and crystal-poor li 20068
i ) - \ were probably logged as a single unit.) o
- Pre-Tiva Canyon Tuff bedded tuff Tpebt4 328 2.5 326.0 n \ Increase in size and amount of brown pumice to 455,
—_ - i 2t 420.0 3 brown pumice is 12 cm along core axis.
Yucea Mountain M (Tpy) — not present + 0'2 - e - § Lithophysae are approximately 35x45 cm, have 5 mm-wide light grey
» Pre-Yucca Mountain Tuff bedded tuff Tpbt3 330.5 0.0 500 —| & \ rims, and hackly fracture is moderately well developed. -
Pah Canyon Tuff (Tpp) — 14.5 ft thick st 145 - §
Pre-Pah Canyon Tuff bedded tuff Tpbe2 357t L5t - § 5490 .
Topopah Spring Tuff (Tpt) — 1005.5 ft thick N § )
Crystal-rich vitric zone Tptrv 358.5% 298 366.0 \ Crystal-poor middle noallthophysal zone:
nonwelded subzone Tptrvl 3585 25 3660 . 600 — § e masage is pica tong bighangle fractures:
o moderately welded subzone Tptrv2 381 6.2 - §
densely welded subzone Tptrv3 3872 11 387.0 \
"""" Crystal-rich nonlithophysal zone Tptm 3883 9.5 3930 \\ 669.0 transition subzone with rare tithophysae and change from conchoidal high-angle
Crystal-rich lithophysal zone Tpul - 00 - - \ 690.0 fractures  small en echelon hackly fractures (669.0 - 690.0)
Crystal transition interval - 4737-487.8 14.8 - 700 — - \ Crystak-poor lower lithophysal zone: -
- Compositional transition - 472.2-532.0 598 - - - § lithophysae are approximately 15x60 cm, have |S mm-wide light grey rims, and hackly fracture
. g o= is moderately well-developed.
Crystal-poor upper lithophysal zone Tptpul 487.8 1947 4500 - § high-angle hackly fracrures, many en scheion (8870 - 1054.6)
{ .. Crystal-poor middle nonlithophysal zone Tptpmn 682.5 120.8 640.0 - \
Crystal-poor lower lithophysal zone Tptpll 803.3 216.7 829.0
Crystal-poor lower nonlithophysal zone Tptpln 1020.0 1714 1020.0 800 — - ft 3
- Crystal-poor vitric zone Tptpv 11914 172.6 1182.1 ’ feet ?‘
densely welded subzone Tptpv3 11914 83.1 1182.1
moderately welded subzone Tptpv2 12745 205 12746 ~ 5222 Few lithophysac (less than 1 percent), most less than 4x10 mm, maximum are 1050 mm. oo
nonwelded subzone Tptpvl 1295.0 69.0 - : :3;: l;:hwhgm 1mu;'l:’ leslx slhan ! Pmesnn 867.6 - %If'% Light grey spots and rims on
Pre-Topopah Spring Tuff bedded tuff Tpbtl 1364 41t 1357.0 960 — {hophysae decrease from |5 percent to 3 percent at 915, .
Calico Hills Formation (Tac) — 221.2 ft thick e 50 uitpoot lower mosithophysa zone
unit 3 Tac3 1405¢ 88.3% 1381.0 Very rare lithophysae, and none below 953.7.
unit 2 Tac2 1493.3 30.5 Light gray spots are less than 1 percent to 949.0, and none belaw 954.0, ..
L. N Tacl 15238 24 Cavities are mostly associated with incipient fractures, some have mincral coatings, but
unit | ac X K most do not. Some fractures are less than 2 mm wide, but are typically less than | mm wide.
bedded tuff unit Tacht 1567.2 al 1006 — Locally, fracture apertures flair 1o less than 10 mm near core wail, and probably from M
S basal sandstone unit Tacbs 16103 15.9 drilling proccsses.
hoidal high- 932.0 - 937.1
Prow Pass tuff (Tep) — 554.0 ft Canchoidal high-angle fractures (932.0 }
unit 4 Teps 1626.2 238 -
i unit 3 Tep3 1655.0 182.8 1100
unit 2 Tep2 1837.8 40.2 - - e — o ) n
... unit 1 ) Tepl 1878.5 2890 Vitrophyre subzone (pv3) (111.2 - 1165.2): black to dark groy vitrophyre, locally, fractures
bedded tuff unit Tepbt 2167.5 127 filted with light blue-grey or tan minerals, sparry calcite less than 2 ¢m in breccia at 1 157.0
Bullfrog Tuff (Tcb) — 417.8 ft - 11652 non- to partially welded (pv1) and moderntely welded subzones (pv2): light brown .
,,,,, i Tebd 21802 178 devitrified matrix with less than | mm diameter biack glassy shards.
unit c - B 1200 Trace amounts of quartz phenacrysts (7)
i 144 tt 1203
unit 3 Teb3 2218.0' 260.0 n
Calico Hills Formation (Tac) -
z Quartz comprises spproximately 50 percent of felsic phenocrysts, minor amounts of biotite +
hombtende. Mostly dark purple grey fithic clasts.
Variations in textures and the amount and size of lithic clasts indicate several massive
z . b}eds}wi(_h afew interspersed thin (less than 20 em-thick) fine-grained Iilhic-n'ch tuffs, -
10 Geotogy of the USW SD-7 Dritl Hole, Yucca Mountain, Nevada 1300 — Lithic-rich interval with up to 25 percent clasts that are tess than 80 mm diameter.
z
- 8
Table 3: Stratigraphic Unit Upper Contacts and Unit Thicknesses for tha USW SD-7 Drill Hole
(Continued) z -
o Depth to Tops from 1400 —-— -1
. " . - Upper Apparent Stratigraphic
Lithostratigraphie Unit Abbreviation contact thickness Compendium .
- )
i ) 14572 From 1457.2 to 1485.0 e interbeds of 3-60 cm-thick lapili uff and coarse- to
unit 2 Teb2 247807 357 R 14850 very fine-grained tuff. Betow 1464.0, crystais increase to approximately 15 percent. ]
nit! Tebl 24815 979 1500 — ~  Prow Pass Tuff (Tep) -
tuffaceous sandstone unit Tebts 2579.4 18.6 Clasts are typically approximately | percent of rock and consist of brownish purple sparsely
Tram Tuff (Tet) — 77.1 it phyric volcanic rocks and brown siltstone to very fine-grained sandstone. f—
o . Nonwelded to partilly welded (1485.0 - 1582.6)
upper ash-flow unit 2598.0 77.11 Partially to moderately welded (1582.6 - 1645.0)
T N . M. Nonwelded to partially welded (1646.0 - 1686.2 Total depth)
Entire unit not penetrated; partial thickness only. 1600 (Bedded wifs at base of Prow Pass Tuff were ot penetrated in this drill hole.) i
SR * Extremely poor core recovery in this general interval makes it impossible to determine exact contacts, o in some cases, the "™ -

presence/absence of units; contacts have been inferred through interpretation of petrophysical logs. See geologic log sheets
in Appendix B for interpretation and detailed descriptions of available evidence.
** Fault contact; partial thickness only.

1686.2
. ) 1700 Total Depth
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Information potentially subject to copyright protection was redacted from this section. The redacted material, pages 60 through 74 of this scientific notebook
is from the following reference:

Hughson, D.L., L. Browning, W.M. Murphy, and R. Green. “An Archeological Site at Akrotiri, Greece, as a Natural Analog for Radionuclide Transport: Implications
for Validity of Performance Assessments.” Proceedings of the Scientific Basis for Nuclear Waste Management XXIII. D. Shoesmith and R. Smith, eds. Materials
Research Society. 1999.
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--- Distribution of Aqueous Species ---
S T | SR
Species Molality Log molality Log gamma Log activity
N i ]
Na+ 9.9494E-03 -2.0022 -0.0487 -2.0509
S Cl- 7.7363E-03 -2.1115 -0.0465 -2.1580 —r—
L HCO3- 1.7033E-03 -2.7687 -0.0450 -2.8138
S04-- 4.7220E-04 -3.3259 -0.1852 -3.5111
N R S -02(aq) 2.5149E-04 -3.5995 0.0012 -3.5983 U
si02(aq) 1.0016E-04 -3.9993 0.0000 -3.9993
e K+ 9.9750E-05 -4.0011 -0.0502 -4.0513 LI
Ca++ 9.5246E-05 -4,0212 -0.1816 -4.2028
A Mg++ 9.3063E-05 -4.0312 -0.1719 -4.2032 s mtt
C02(aq) 3.3879E-05 -4.4701 0.0012 -4.4689
NaSO4- 2.0095E-05 -4.6969 -0.0450 -4.7420
N NaHCO3 (aq) 1.9474E-05 -4.7106 0.0000 -4.7106
Cco3-- 1.0890E-05 -4.9630 -0.1796 -5.1426 N
e B o Nacl(aq) 1.0330E-05 -4.9859 0.0000 -4.9859 LI
MgsoO4 (aq) 4.9827E-06 -5.3025 0.0000 -5.3025
SR ——— CaS04(aq) 2.4961E-06 -5.6027 0.0000 -5.6027 s
HSi03- 1.2390E-06 -5.9069 ~-0.0450 -5.9520
e CaHCO3+ 1.1991E-06 -5.9211 -0.0487 -5.9698 T
1 r MgHCO3+ 1.1681E-06 -5.9325 -0.0487 -5.9812
OH- 1.1253E-06 -5.9487 -0.0465 -5.9953
R CaCo03(aq) 9.5888E-07 -6.0182 0.0000 -6.0182
NaHSiO3 (aq) 4.4223E-07 ~6.3544 0.0000 -6.3544
R MgCo03(aq) 4.2971E-07 -6.3668 0.0000 -6.3668 LI —
MgCl+ 3.5696E-07 -6.4474 -0.0487 -6.4961
S NaCo3- 2.3227E-07 -6.6340 -0.0450 -6.6791 e —
! KS04- 2.3031E-07 -6.6377 -0.0450 -6.6827
caCl+ 9.8246E-08 -7.0077 -0.0487 -7.0564 ——
B N B KCl(aq) 1.9776E-08 -7.7039 0.0000 -7.7039
H+ 1.1027E-08 -7.9576 -0.0424 -8.0000 |
R e S NaOH(aq) 1.4261E-09 -8.8459 0.0000 -8.8459 LI
CaOH+ 9.9028E-10 -9.0042 -0.0487 -9.0529
E— CaCl2(aq) 6.8806E-10 -9.1624 0.0000 -9.1624 R e
r HSO4 -~ 3.2590E-10 -9.4869 -0.0450 -9.5320
) KOH(aq) 3.0802E-11 -10.5114 0.0000 -10.5114 S
;T i H28104-- 1.6810E-11 -10.7744 -0.1852 ~10.9596
i HCl(aq) 1.4859E-11 -10.8280 0.0000 -10.8280 ,
e H6 (H2S104)4-- 3.5216E-14 -13.4533 -0.1852 -13.6384 L
KHSO4 (aq) 1.7835E-15 -14.7487 0.0000 -14.7487
S clo- 9.6927E-20 -19.0136 -0.0450 -19.0586 L B
H4(H2Si04)4---- 6.4707E-20 -19.1890 -0.7494 -19.9384
e HC1O(aq) 3.2404E-20 -19.4894 0.0000 -19.4894 ]
L B CuCl2- 7.2636E-21 -20.1388 -0.0450 -20.1839
H2S04 (aq) 2.9379E-21 -20.5320 0.0000 -20.5320
A B R Cu+ 2.2887E-21 ~20.6404 -0.0487 -20.6891
CuCl3-- 4.4771E-22 -21.3490 -0.1852 -21.5342
v — HO2- 8.7859E-23 -22.0562 -0.0450 -22.1013 |
Mg4 (OH) 4++++ 1.4711E-24 -23.8324 -0.7310 -24.5633
e imen e it Cl03- 1.6933E-25 -24.7713 -0.0450 -24.8163 s e
' : Clo4- 9.6124E-26 -25.0172 -0.0465 -25.0637
CclLo2- 1.5162E-29 -28.8193 -0.0450 ~28.8643 ]
(I R HSO5- 2.8072E-31 -30.5517 -0.0450 -30.5968
HC102(aq) 2.0207E-34 -33.6945 0.0000 -33.6945 ]
e Formate 1.6788E-44 -43.7750° -0.0450 -43.8201 T
H2(aq) 4.9110E-45 -44.,3088 0.0012 -44.3077
SO — $208-- 7.3134E-48 -47.1359 -0.1852 -47.3211 T
Formic acid(aq) 8.5693E-49 -48.0671 0.0000 -48.0671
S S03-- 7.0619E-49 -48.1511 -0.1852 -48.3363 R
.. e s [ B .
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HSO03- 8.2069E-50 -49.0858 -0.0450 -49.1309 T
co(aq) 1.9289E-51 -50.7147 0.0000 -50.7147 e )
T T H2S03 (aq) 7.5325E-56 -55,1231 0.0000 -55.1231 !
502(aq) 5.3641E-56 -55.2705 0.0000 -55.2705
e —— 5206-- 3.4867E-73 -72.4576 -0.1852 -72.6428 e
Formaldehyde(aq) 1.6297E-94 -93,7879 0.0000 -93.7879
$205-- 1.2768-103  -102.8939 -0.1852 -103.0791 = .. SO
T Methanol(aq) 4.7741-124  -123.3211 0.0000 -123.3211 T
$204-- 1.2715-136  -135.8957 -0.1852  -136.0809 . o
— 1T HS- 2.6012-143  -142.5848 -0.0465 -142.6314 T
H2S (aq) 2.2716-144  -143.6437 0.0000 -143.6437
T S-- 4.1564-148  -147.3813 -0.1852 -147.5665 T
Methane(aq) 1.7440-148  -147.7585 0.0000 -147.7585
S $S203-- 6.6133-150  -149.1796 -0.1852  -149.3648 S e
Acetate 7.3237-154  -153.1353 -0.0450 -153.1803 .
NaCH3COO0(aq) 4.6280~156 -155.3346 0.0000 -155.3346 R
U MgCH3COO+ 8.7965-157  -156.0557 -0.0487 -156.1044 T
HS203- 4.9462-157  -156.3057 -0.0450 -156.3508 e
T CaCH3C00+ 3.9491-157  -156.4035 -0.0487  -156.4522 T
Acetic acid(aq) 3.7748-157  -156.4231 0.0000 -156.4231
- KCH3C00(aq) 3.1954-158  -157.4955 0.0000 -157.4955
CuCH3C00(aq) 2.8866-174  -173.5396 0.0000 -173.5396
$306-- 5.5477-182  -181.2559 -0.1852  -181.4411 T —
L Acetaldehyde(aq) 1.0020-201  -200.9991 0.0000  -200.9991 '
Ethyne(aq) 9.6393-223  -222.0160 0.0000 -222.0160 ]
— T T Ethanol(aq) 1.0610-235  -234.9743 0.0000  -234.9743 e
Ethylene(aq) 3.6324-240  -239.4398 0.0000 -239.4398
s s2-- 2.4588-254  -253.6093 -0.1852  -253.7945 - [N
Ethane(aq) 2.9042-264  -263.5370 0.0000 -263.5370
Propanoate 1.4920-267 -266.8262 -0.0450 -266.8713 T
o Propanoic acid(aq) 1.0246-270  -269.9895 0.0000  -269.9895
$406-- 7.1122-275  -274.1480 -0.1852  -274.3332 S —
1 Ca(CH3C00)2(aq) 3.7119-309  -308.4304 0.0000  -308.4304
Mg (CH3C00)2(aq) 3.0033-309  -308.5224 0.0000 -308.5224 ]
T Na (CH3C00)2- 1.4094-309 -308.8510 -0.0450 -308.8960 L
Acetone(aq) 1.2489-310 -309.9035 0.0000  -309.9035
1 K(CH3C00)2- 7.1805-312  -311.1438 -0.0450 -311.1889 B
Propanal(aq) 0.0000E+00  -314.1329 0.0000 -314.1329
Cu(CH3C00)2- 0.0000E+00  -326.7042 -0.0450  -326.7492 ——
1 1-Propyne(aq) 0.0000E+00  -331.6680 0.0000 -331.6680
1-Propanol(aq) 0.0000E+00  -348.6065 0.0000 -348.6065 ]
— T 1-Propene(aq) 0.0000E+00  -350.9024 0.0000 -350.9024 |
$3-- 0.0000E+00  -359.9154 -0.1852 -360.1006
b Propane(aq) 0.0000E+00  -377.5380 0.0000 -377.5380 N e e
Butanoate 0.0000E+00  -381.0009 -0.0450  -381.0459
Butanoic acid(aq) 0.0000E+00  -384.2227 0.0000  -384.2227 U —— |
T Ethylacetate(aq) 0.0000E+00  -392.9382 0.0000  -392.9382 e
S506-- 0.0000E+00  -395.9206 -0.1852  -396.1058 I
T T 2-Butanone(aq) 0.0000E+00  -423.7923 0.0000  -423.7923 T
Butanal(aq) 0.0000E+00  -429.6637 0.0000 -429.6637
——T— 1-Butyne(aq) 0.0000E+00  -445.8355 0.0000 -445.8355 A R B
1-Butanol(aq) 0.0000E+00  -463.4483 0.0000 -463.4483
A 1-Butene(aq) 0.0000E+00  -465.2530 0.0000 -465.2530 e
S4-- 0.0000E+00  -466.4415 -0.1852  -466.6267
n-Butane(aq) 0.0000E+00 -491.5946 0.0000 -491.5946 R |
L Pentanoate 0.0000E+00  -495.0657 -0.0450 -495.1108 ST
Pentanoic acid(aq) 0.0000E+00 -498.2656 0.0000 -498.2656
—T1 2-Pentanone (aq) 0.0000E+00  -538.0989 0.0000 -538.0989 N N B
Phenol(aq) 0.0000E+00  -543.0657 0.0000 -543.0657
TESU— Pentanal(aq) 0.0000E+00  -543.5012 0.0000 -543.5012 —— ]
1-Pentyne(aq) 0.0000E+00  -559.9881 0.0000 -559.9881
§5-- 0.0000E+00  -573.1874 -0.1852  -573.3726 S
T Benzene(aq) 0.0000E+00  -575.3968 0.0000 -575.3968
1-Pentanol (aq) 0.0000E+00  -576.3109 0.0000 -576.3109 o
T T T T
e N B
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l-Pentene(aq) 0.0000E+00 -579.4277 0.0000 -579.4277 -
s B S o-Phthalate 0.0000E+00 -586.1704 -0.1852 -586.3556 [ B ma—
Na(o-Phthalate)- 0.0000E+00 -587.6614 -0.0450 -587.7065
e . Ca(o-Phthalate) (aq) 0.0000E+00 -588.1383 0.0000 -588.1383
K T H(o-Phthalate)- 0.0000E+00 -588.9025 -0.0450 -588.9476
o-Phthalic acid(aq) 0.0000E+00 -593.9976 0.0000 -593.9976
R e n-Pentane(aq) 0.0000E+00 -605.7210 0.0000 -605.7210 Ll
Hexanoate 0.0000E+00 -609.2330 -0.0450 ~609.2780
A R Hexanoic acid(aq) 0.0000E+00 ~612.4182 0.0000 -612.4182 ]
2-Hexanone(aq) 0.0000E+00 -652.0904 0.0000 -652.0904
R S Hexanal (aq) 0.0000E+00 ~657.6832 0.0000 -657.6832 T
1-Hexyne(aq) 0.0000E+00 -674.2362 0.0000 -674.2362
o Toluene(aq) 0.0000E+00  -686.7127 0.0000 -686.7127
;o - 1-Hexanol(aq) 0.0000E+00 -691.0867 0.0000 -691.0867 !
1-Hexene(aq) 0.0000E+00 ~693.4118 0.0000 -693.4118
R B S n-Hexane(aq) 0.0000E+00 -719.9909 0.0000 -719.9909 T
Heptanoate 0.0000E+00 ~723.3344 -0.0450 -723.3795
- Heptanoic acid(aq) 0.0000E+00 -726.4244 0.0000 -726.4244 ]
2-Heptanone(aq) 0.0000E+00 ~766.1845 0.0000 -766.1845
e Heptanal(aq) 0.0000E+00 -772.7375 0.0000 -772.7375
T 1-Heptyne(aq) 0.0000E+00 -788.5208 0.0000 -788.5208 T
Ethylbenzene(aq) 0.0000E+00 -800.9021 0.0000 -800.9021
T 1-Heptanol(aq) 0.0000E+00 -806.2362 0.0000 -806.2362 T T
l1-Heptene(aq) 0.0000E+00 -807.5279 0.0000 -807.5279
i n-Heptane(aq) 0.0000E+00  -834.0850 0.0000 -834.0850 R mam
Octanoate 0.0000E+00 -837.4285 -0.0450 -837.4735
S ——— Octanoic acid(aq) 0.0000E+00 -840.2985 0.0000 -840.2985 N
2-Octanone(aq) 0.0000E+00 -880.2785 0.0000 -880.2785
Octanal(aq) 0.0000E+00 -886.1939 0.0000 -886.1939
""" T L 1-Octyne(aq) 0.0000E+00 -902.6736 0.0000 -902.6736 T
n-Propylbenzene(aq) 0.0000E+00 -914.7616 0.0000 -914.7616
SR R S 1-0Octanol(aq) 0.0000E+00 " -920.1104 0.0000 -920.1104 T
1-Octene(aq) 0.0000E+00 -921.7832 0.0000 -921.7832
N n-Octane(aq) 0.0000E+00 ~948.2230 0.0000 -948.2230 T
AREKEKRKRKRRRRETARIR Tk hhkhdkhkrhrhrhhhhhhhhthhrhkrrhhhhhrhhhrhhhkrhhkhrhhkhrkrhrhhid
e — 500000ttt I —
|Version level= 7.2 (xcon3) |
A I |EQ3NR input file name= Debra.3i | T T
| |
e |Akrotiri Water Composition | T}
[Computations by Lauren Browning 6-29-99 | i
S D | I—
| Temperature (C) | 25.00 |Density(gm/cm3)| 1.00000 i
S mase e | T
|Total Dissolved Salts | | mg/kg | mg/l |*not used |
e Ittt el el e ittt it il i N anan Se—
|Electrical Balancing on |Cl- | code selects | not performed|
I b e e | S—
r | .SPECIES | BASIS SWITCH/CONSTRAINT| CONC/ETC | UNITS OR TYPE |
e Sk b b e ittt ettt |
“““ L A | redox | 1-.7 |Log£02 ! T
| B+ | |8.0 | pH |
T B S fca++ f fle-4 [molality | A
| Mg++ | |le-4 imolality |
e | Na‘1+ | 10.01 Imc?lality | _———
18i02(aq) |Quartz | |mineral |
e | HCO3 - |Cco2(g) -3 |log fugacity |
B lcl- i |le-2 fmolality I L
[ K+ | lle-4 imolality |
[T |S04-- | |5e-4 |molality ]
| Cu+ | |1le-20 |molality |
R Sy R e e ittt ittt | T T
T T T
e i B —
T T T T T T T T T T T i T T T T T T T T T T T T T
I T T T T T ] 1 T T 1 T T T T 1 T L T T T
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1 1 { i I t i 1 1 1 i ) Al ¥ I ! T T T T T
Fwofn P?ge ﬁ|\§0n T T T T T T H T i T d( T T T ¥ T T T T T
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Step# 40 Xi =0.4000
R (s S Temperature = 25.0 C  Pressure = 1.013 bars o
pH= 6.077 log fO2 = -0.800 P
oo T Eh= 0.8577 volts pe = 14.4995
— S— Ionic strength = 0.009563 T T
Activity of water = 0999687
e S A Solventmass = 1.000039 kg oo
Solution mass = 1.000672 kg — 7
T T Solution density = 1.013 g/cm3
e L e d L Chlorinity = 0.008968 molal L L
Dissolved solids = 633 mg/kg soln N
T T T T T ‘
moles moles grams cm3 T T
or T Tt Reactants remaining reacted reacted  reacted
T ¥ I} T T 1 t 1 1
! Atacamite 3000 2000 8543 1136 o
{ I 1 T T T
—————— Minerals in system moles  log moles grams volume (cm3) T
———— Atacamite 1.999 0.301 854.0 113.6 T
Malachite 0.0001840 -3.735 0.04068 0.01009 ———
T T T T T " Tenorite 0.001985  -2.702 0.1579 0.02426
T 1 1 1
T T T T (total) ) 854.2 113.6
¥ i U 1
T T T T T T
Aqueous species  molality mg/kg soln  act. coef, log act. ———
i T T T T T
: Na+ 0.009419 216.4 0.9038  -2.0699 T T
b Cl- 0.008955  317.3  0.9011  -2.0931
—————— CO2(aq) 0.0009392 41.31 1.0000 -3.0273. T
HCO3- 0.0005607 3419 09038  -3.2952 —————
T T T 02(aq) 0.0002003 6.405 1.0000 -3.6983
: Si02(aq) 9.998e-005 6.003 1.0000 -4.0001 T
oo b Cu++ 4.673e-005 2967 0.6803  -4.4977
— T NaCl(aq) 1.148e-005 0.6705 1.0000  -4.9400 T
CuCO3(aq) 8.138e-006 1.005 1.0000 -5.0895 ————1
1 1 T T 1 NaHCO3(aq) 6.152¢-006 0.5165 1.0000 -5.2110
: CuOH+ 2.165e-006 0.1743° 09038  -5.7084 R S
oo Tt H+ 9.151e-007 0.0009217 09154  -6.0769
T T T T CuCl+ 7.764e-007  0.07681 0.9038  -6.1539 L
CO3-- 4.240e-008  0.002543  0.6693  -7.5470 ————
T T T T HSi03- 1.473e-008  0.001135 09038  .7.8758
OH- 1.337¢-008  0.0002273 0.9025  -7.9183 T
oot (only species > 1e-8 molal listed)
T T T T T T . L T T 1
N - Mineral saturation states — —
T T T T T T ' K ! '
T I T ¥ T T T ¥ T T 1 T T T T T T T T T T ¥ 1 ] T 1
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1 1 I 1 t I 1 T T I 1 T T T | T T ] T T T T e
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 T
T i T T 1 ] 1 T T T T T T T T T T T T T T T T T 1 T ¥ T
I 3 T ¥ T T T T T 1 1 4 T l\ T T T T T T T T T T T T T I
T 1 T T t T T T T T T T T T T T T T T T 1 T T T T 1 T 1
1 T T T 1 ¥ 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 T 7 T T T T T T
¥ T T T T ; T 1 i T 1 f
T T T T T log Q/K lOg Q/ K T T ¥ i T T .
T T 7 T T Malachite 0.0000 sat  Cristobalite(alp -0.5513 T T T 1 i
Tenorite 0.0000 sat Coesite -0.8108
L Atacamite 0.0000 sat  Cristobalite(bet -0.9948 o Tt
—— Quartz -0.0008 SiO2(am) -1.2865 S ——
Ice -0.1388 Dioptase -2.4215
e N Tridymite -0.1723 Chrysocolla  -2.5586 LA R B
Chalcedony -0.2720 R
T T (only minerals with log Q/K > -3 listed) o
i | ¥ T T . T T { 1 f ¥
Gases fugacity log fug.
T T T T T T T T I I i
02(g) 0.1585 -0.800 ——
T CO2(g) 0.02765 -1.558
— H20(g) 0.02597 -1.586 T T T
HCl(g) 3.345e-015 -14.476
T T T T T AClZ(g) 6.463e-022 -21.190 T T T T T T
H2(g) 7.038¢-042 -41.153 . et
oo CO(g) 6.078e-047 -46.216
Cu(g) 6.972e-075 -74.157 e p—
T I T T T
Na(g) 1.168e-076  -75.932
e N S B CH4(g) 5.412¢-144 -143.267 | B S B B
C(® 3.581e-188 -187.446 : S
L L Si(g) 5.589%-221 -220.253 ' J
N — C2H4(g) 1.167e-234 -233.933 ————— 7/ f—
T T T T T % G N ‘ T T T T T T
1 ¥ T 1 T %ﬁl) T T T T T T
1 T T T i T T T I T i
1 T T I 1 T I [} P I 1 T T T T } I § 1 T T T T T I T [
T 1 T T T T ¥ T T T T T T T T 1 ¥ T T T T T 1 1 T T T T
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