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- Objectives (20-5708-861) - KTI on Unsaturated and Saturated Flow Under Isothermal Conditions —
e (3/14/97) S

p—————

" The purpose of the research discussed in this scientific notebook is to evaluate available T
~— geochemical, geological, and hydrologic data in the vicinity of Yucca Mountain. These data will —
—_ be used to help delineate regional flow patterns and constrain the potential for dilution of ——
____ radionuclide-bearing waters through mixing between different bodies of groundwater. These data ..
will be evaluated by developing geographic information system (GIS) coverages specific to
" hydrologic flow and transport. The data used in constructing the GIS coverages are largely pre-
~— existing data acquired and/or compiled by the DOE and its contractors (e.g., USGS). Therefore, —
___one of the main objectives of this scientific notebook is to document data sources and data
quality (where possible). An additional objective is to document assumptions and conditions used
" in setting up modeling simulations of groundwater flow. T

Y




, 0 Base for the Death Valley Region, California and Nevada. USGS Open-File Report 94-305.

BN\
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SATURATED ZONE WATER CHEMISTRY

A comprehensive source of water chemistry data is found in the USGS report of Perfect et al. (1995).
Perfect, D.L., C.C. Faunt, W.C. Steinkampf, and A.K. Turner. 1995. Hydrochemical Data
Denver, CO: U.S. Geological Survey.

This report includes compressed Lotus 1-2-3 (*.-WKI1) files with major and minor element analyses

compiled over several decades for the region surrounding Yucca Mountain. One contains the raw data
for over 4700 wells and springs from USGS and DOE reports and the USGS National Water

han NI
Information Sevice (NWIS) database. A second file has been edited to remove duplicates, make :
chemical data consistent, and calculate charge balance. The "editing" philosophy used by Perfect et al. ""M
(1995) is described in the report. These data were not generally collected under a DOE-approved QA —~N—
program, but are freely used here. The sources referenced in Perfect et al. (1995) should be consulted
for determining the quality of the data. :
han - S
Some modifications have been made to the comprehensive water chemistry database of Perfect et al. L I
(1995). The Lotus 1-2-3 file DATAEDIT.WKI1 file of Perfect et al. (1995) has been converted to an” —_ ‘
Excel 5.0 for Windows file (*.XLW). As mentioned earlier, the second file has been edited by Perfect
et al. (1995) to remove duplicates, make chemical data consistent, and calculate charge balance. The -
"editing” philosophy used by Perfect et al. (1995) is described in the report. -«-r_____
The edited file consists of some 3733 water chemistry analyses. Most of the analyses are replicated —’4 ﬁ
samples collected at different times from springs and wells in the Yucca Mountain region. Complete -
major and minor element concentrations are commonly reported, but in some instances only trace -t

contaminants such as Cd, Cu, and Zn were reported for a given analyses. All concentrations are
reported in mg/L, and -99998 indicates no reported value. The file dataedsi.xls that is included in this .

notebook has been sorted using Excel to remove analyses that are not charge-balanced and/or do not ——

include a reported measurement for either pH or Ca as reported in the initial The Lotus 1-2-3 file —+

DATAEDIT.WK1 file of Perfect et al. (1995). This eliminates more than 2000 analyses and results ina !

total of 1448 analyses. i R R
!‘ML«-—-—-—_

Once entered in Excel 5.0, these data files have been modified using spreadsheet formulas in several

3
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and checked against examples given in Snyder (1987). A check of the conversion is reported in
CNWRA Scientific Notebook No. 157A (KTI on Radionuclide Transport) in the CNWRA QA
records facility.

Analyses for each element are checked.for positive concentrations (to account for the -99998,
not reported), converted to molality (m;), and total groundwater ionic strength was calculated
such that:

I = 0.5(Zm;z?)
This requires adding two rows. The first added row identifies the assumed aqueous species. In
most cases, this was assumed to be the unspeciated cation or anion (e.g., Ca**, CI), but in
some cases, particularly for anions, other species were assumed such as S0,2, PO,?, and SUR——
VO,(OH),2. The second added row contains the gram formula weight for each of the assumed
species. Checks for the ionic strength calculation are included in CNWRA Scientific Notebook
No. 157A (KTI on Radionuclide Transport) in the CNWRA QA records facility. e

4) Three additional columns have been added to report log p(CO,), and the saturation indices with
respect to calcite and cristobalite calculated using MINTEQA?2, version 3.11.

Trilinear plots (Piper diagrams) have been calculated for saturated zone water chemistry in the

Amargosa Valley region. .
W
UNSATURATED ZONE WATER CHEMISTRY % S
Water chemistry for the unsaturated zone has been summarized in:

Cang, I-C., G.W. Rattray, and P. Yu. 1996. Interpretation of Chemical and Isotopic Data from

Boreholes in the Unsaturated Zone at Yucca Mountain, Nevada. U.S. Geological Survey Water

Resources Investigations Report 96-4058.

These data have been entered into an Excel 5.0 spreadsheet and are included in this scientific notebook.

ways:

1) A column was added and Arc ID# were assigned to each analysis. The analyses were first

ordered by increasing latitude from south to north, and numbered sequentially from 1-3733.

These ID#'s should be maintained in subsequent analyses.

2) Sampling locations are reported in terms of latitude and longitude (degrees, minutes, seconds).

For incorporation into existing ArcInfo coverages, additional columns have been developed that

convert locations first to decimal degrees (degrees + (minutes/60) + (seconds/3600)), and then
projected to UTM coordinates. The UTM projection conversion is based on UTM Zone 11,

conversion were taken from:

A
with a central meridian of -117°, and using the Clarke 1866 ellipsoid. The formulas used inthe __{___

et

g

Snyder, J. 1987. Map Projections, A Working Manual. USGS Professional Paper 1395.
Washington, DC: U.S. Geological Survey. i
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DATAEDSI.XLS “?
A 1 B ] ¢ D E F G H 1 J K L M N P a R 5 T | v v w | x Y | 2 AA AB AC
SITE NAME, —_ SHED |ARCID# (AT LAT (DEC) |UTM(north) |LONG LONG (DEC) [UTM(east) |DATE |TIME |TEMP |ALK — |HARDNESS COND |pH |Ca Mg Na K = S04 HCO3 __ |coa PO4 NO3 F Er As

[Assumed Predominant Species, I Ca+s  |Mgi+ |[Na+ K+ Cl- 5042 [HCO3- co3z  [Po4a NO3- F- Si02(aq) [HASC42
3 Gram Molecular Weight, 40.078| 24.305' 22.98977| 390933 35.4527| 98.0142] 6101714 60.0092 94.97136| 62.00404| 18.9984| 60.0843 139.9271
4 _|CO-1 NESENE SEC10 T11N,R2E CO-1-1 -29908 1 350347| 35.06308 3879865 1164521 -116.758 522264 | 780621 54 7165 84 15 as 1600 47 1800 530 390| -90998 0.09 -99998 14 43 -99098
JCO-1 NESENE SEC10 T11N,R2E CO-12 -99008 2 350347 |  35.06306 3879865 1164521 -116.756 522264 | 780621 30 7207 79 100 12 1500 74 1800 790 183[ -99608 [ -99998 71 29 -99998
[SD-1 NENE SEC 31 T13N, ROE SD-1-1 -99998 3 351036,  35.17867 3892843 1160330 -118.058| 585746.8] 730708 770] 12000 76 150 33 2300 29 4000 3 108 99998 0 -99998 4.7 26 -99998
'SD-1 NENE SEC 31 T13N, RBE SD-1-2 -99998 4 351038 35.17667 3892843 1160330 -116.058| 585746.8| 780708 56 1027 84 16 3.7 220 3p 180 140 134| -99998 0 -99998 78 15 -99908
[CU-2 SWNWSW SEC 22 T30S,R42E -909de 7, 351823| 3530639 3906923 1172804 -117.468|  457473.1] 780617 220| 16000 8 65 13 4000 100, 8000 340 207| -99998 0.03 -89998 12 56 -99998
CU-1 SWSESW SEC 10 T30S,R42E CUT-2 -99994 8 351857 35.3325 3909818 1172754 -117.485| 457739.2( 780616 340| 5717 78 110 15 1100 49 1800 120 118{ -98808 (1] 99998 11 75 -90998
1 [CU-1 SWSESW SEC 10 T30S,R42E CUT-1 -99998 e 351957 36.3325 3909818 1172754 -117.465] 457739.2] 780616 250! 1805| 78 77 13 300 20 480 120 148| 99908 o 99608 1 59 -99998
=77 V-1 SENE SEC 35 T155N, R15E l -99998 11 352548 | 35.42944 3921748 1151954 -115.332| 851449.1; 780616 55 362 84 17 3 50 3 33 45 88| 99998 0.03 -99998 09 15 -99998
IVANPAH VALLEY WELL 15.5/15-2aN1, -99998 13 352712|  35.45333 3924377 1152042 -115.345| 650194.3] 540914 161 464| 73 28 22 43 55 28 39 189 [ -89998 10 1 -90998 -99998
_-. IVANPAH VALLEY WELL 15.5/15-2001, -99998 14 352724| 3545667 3924885 1152312 -115.387| 646406.6 | 540508 89 845] 8.1 24 9 129 ] 175 36 109 0 -99998 € 2| -99998 -99998
4 JIVANPAH VALLEY WELL 16/18-33L1, -99994 15 352600 35.46667 3925978 1151800 -115.267; 657277.9] 540508 25 528| g2 L] 11 105 25 85 #a 131 aQ -90098 19 21 -99998 -99998
ICRESENT SPRING, -99998 17 352843| 35.47861 3927445 1151047 -115.18] 665143.4| 850622 -99998 290/ 78 108 25 7 § 66 235 168| 99998 -89908 99998 06 55 -99998
[VANPAH VALLEY WELL 16&/14-23Q1 . 18 362853| 35.48139 3927397 1152424 -115.407| 6445472 540508 237 794] 78 45 kil kil 4 121 78 136 o -99908 17 08, -99998 -99098
23 353117| 35.5213% 3931814 1152512 -115.42| 643266.4 | 540508 143 843 7.9 25 19 83 4.7 96 38 156 [ -99998 19 14| -99998 -99908
62 353238| 3554333 3934253 1152500 -115417| 643529.8| 530911 187 41| 7.8 42 19 &0 3 87 44 194| -99998 -99998 15 03| -99988 -99998
kil 353312| 3555333 3335343 1152548 -11543]| 642303.1 | 550221 312 19200{ 82 w0 28 4600 45 6800 629 134 7 -99998 [ 2.3 -99998 -99998
73| 353425| 3557361 3938022 1150923 -115.156| 667063.4 | 850622 -99998 980/ 76 93 31 81 22 76 208 300, -99998 -99998 99908 0.6 18 -99908
88 353700| 35.61667 3942438 1152300 -115.383| 846417.9] 550521 143} 19200 9 583 0 5000 105 7800, 1080 20, 12 -99098 13 1 -99998 -99998
20 353718 35.62167 3942032 1181618 -118272| 56595721 670425 1135 10100] 7.7 177 169 2030 56 2870 912 534 -99998 -99998 31 8.1 -29998 -99908
-93998 [l 353725|  35.62361 3943721 1150407 -115.069| 674909.7| 850622 -99998 760| 72 55 A 43 48 30 26 363| 99998 -99998 -99998 05 80 99998
OWL HOLE SPRING 18N/3E-22CS1, 99998 108 353821| 3563917 3943786 1163854 -116.648| 531839.4| 670316 140 3060] B85 40 1 580 10, 430 660 140, 99998 -99998 24 52] -99996 -99998
SOUTH DEATH VALLEY 18N/SE-1421, -99998 112 353854]  35.54833 3944909 1162412 -116.403| 5540155 6680502 770] 7380| 76 130 110 1380 52 2000 760 190| -999g8 -89999 35 4.8| -99998 -99998
I018NOOGE12M S, -99998 118 353953| 35.66472 3946781 1161745 -116.296| 563734.4] 670321 285 4870 86 22 56 1070 49 §00 1010 910[ -99998 -99998 13 53 22 -98008
-99988 123 354053| 35.68139 3948565 1182517 116,421 552359.3] -99093 222 4840/ 8.1 33 34 970 30 680 1040 420 o 02 47 22 44 -99998
018NOOSEQ2ES1S SARATOGA SPRING, -99998 127 354053 35.6813% 3948565 1162617 -118421| 552359.3] 320427 24 4650 8.2 35 38 942 32 702 1020 430 6 -99998 9.9| -ag9%e 38 -39998
018NOOSEO2ES1S SARATOGA SPRING, . 99998 130 354053| 3568139 3948565 1162517 -116421| 652359.3/ 550331 22| 4680 7.8 33 36 989 40 680 1030 428 ] -99998 34 28 41 -99998
[018NOOSEO2ES1S SARATOGA SPRING, -99998 13 354053| 3569139 3948565 1162517 -116.421 552359.3] 551222 222 4840f 8.1 a3 34 970 330 880 1040 420 o -99998 4.7 22 44 -59098
[01BNOCSEORES1S SARATOGA SPRING, -99998 135 354053{ 35.68139 3948565 1162517 116,421, 552359.3( 6412371 228| 4680 79 34 35 990 32 €80 1040 418 o -99988 51| 09998 41 -99998
18NOOSEQZESTS SARATOGA SPRING, -99998 136 354053 3588139 3948565 1162517 -1186.421| 552355.3] 670108 172 4720 8| 34 21 1000 40 650, 1040 435 of -99998 34 24 39 99998
[018NOOSEC2ESTS SARATOGA SPRING, 99098 138 354053| 3558139 3948565 « 1162517 -116.421| 552359.3] 670426 265 4700 79 40 40 980 26 690 1010 420 [ -99908 29 25 E:1d -99998
34 _J019NO0SERESTS SARATOGA SPRING, 354053116251701 140 354063| 3568139 3948565 1162617 -116421| 552359.3| 820423 220| 99988] 7.9 A 33 960 32 700 1000 400 0 99998 -59998 43 £ -99998
[018NOCSEO2ES1S SARATOGA SPRING, -99998 14 354053| 35.68139 3948565 1182517 118421 552359.3] 820423 -99998 4650 8 30 kd 980 32 730 1000 410, -D999s -99998 -99998 28 41 -99998
MESQUITE VALLEY WELL 1813-8Q1, -9999¢ 148 354136]  35.69333 3950642 1153553 -H5.598 | 626848.4 | 540507 780] 2940 76 149 929 322 19 615 364 316 Q -99998 3 16| 99998 -99998
[MCCLANAHAN SPRING, -99998 149 354142 35.695 3951439 1151105 -115.185 684247 | 850621/ -99998 89998 620 8 58 22 48 7.8 112 53 169| -99988 -99698 -§9908 13 29 -99994
-99008 153 354258| 3571611 3952435 1162315 -116.388 555402 | 670317 | -99996 108 5880! a5 7 10 1380 78 775 1280 694 26 -99908 5.9 6 42 -99998
- 89998 157 354441 35.74472 3956279 1153851 -115.648| 622295.8] 530011 99998 508 1950 8 84 74 240 10 254 468 234 ] -99998 3 12, -99998 99998 |
MESQUITE VALLEY WELL 19112-26H2, -99998 158 354441 35.74472 3956279 1153851 -115.648| 622295.8] 670123 -99998 | 99998 -99998 348 1220 8 59 49 -99998| .99996 152 194 252 0 -99998 -59998| -99998| 00096 -90008|
MESQUITE YALLEY WELL 19/13-19N3, -99998 159 a54506| 35.75167 3957078 1153728 -115624| 624369.8| 540914 ] 99998 163| 2500 8 18 28 521 82 583 260 284 o -99998 8 12| -99988 -9990e
MESQUITE VALLEY WELL 19/12-15R1, -99998 1861 354807| 35.76861 3958905 1154000 -115.667| 620526.5| 670122 | -99988 283 722 77 ksl 51 -99998| -99998 34 40 382 Q -99998 -99996| -poges -99998 99098
MESQUITE VALLEY WELL 19/12-14M1 . -99998 162 354619 3577194 3959278 1153948 -115.663| 620822.8| 550520] -99996 -99998 | -99993 348 1360 85 “ B0 140 4 230 180 178 24 -99998 (] 06| -99998 -20008
44_[MESQUITE VALLEY WELL 1912-14E1, -99908 185 354632 | 35.77556 3959680 1153946 -115.663| 620867.6 | 550520 -03998 288 998 78 36 48 112 36 151 130 232 [ -99698 [ 06 09998 -99908
45 JMESQUITE VALLEY WELL 19/12-14D1, -99998 166 354848 35.78 3960173 1153845 -115.663 620886 | 540507 | -99998 427 953 8 58 80 36 25 21 308 252 o -99998 7 07| -99998 20908
A6 _JMESQUITE VALLEY WELL 19/12-11Q1, -99998 167 54700 35.78333 3960556 1153906 -115.652 621860.1| 540507 | -99999 335 617] 79 51 51 20 25 12 132 276 [ -99998 4 0.7| -99998 -99906|
47 JJEAN LAKE VALLEY WELL 25/80-10d1, -99998 169 354728| 3579111 3961982 1151524 -115.257| 657547.3] 550521 99998 198 1300| 77 30 £ 157 99998 266 83 136 ] -99098 -99998| 09938 -9990¢ -29008|
_48_ MESQUITE VALLEY WELL 25/57-9a1, -99938 170 354730 95.79167 3961563 1153512 -115.587| 827721.7| 670122| -99998 -99998 | -9999a 334 667 8.1 64 42 -99998| -99999 23 11 280 ] -99008 99998 99908, -99998 -99008
49 IMESQUITE VALLEY WELL 15/121 D1, -99968 LAl 354740 35.79444 3961775 1153946 -115.663 620838 | 550520 -99996 304 568 8 56 40 14 23 [] 124 229 [] -99998 3 05| 99998 -90008
50 JROSECHRIST WELL, -99908 175 354818 35.805 3962907 1154141 -115.695| 6179365 [ 860827 -29908 44| 73 53 38 17, 16 78 109 242| 99998 99998 -99998 04 3 -99008]
51 _JMESQUITE VALLEY WELL 25/57-5a1, -99998 176 354822| 35.80611 3963144 1153812 -115.603| 626192.6{ 540914 | -50998 365 837] 738 79 40 14 2 18 138 269 [J -99998 5 02| -999m8 -90094
52 IMESQUITE VALLEY WELL 1812-2A1, 89908 177 354830 3580833 3963335 1153850 -115.647 |  622223.5] 670122 -99993 -99998 | -99998 321 838 8.1 60 42 -99938| 99398 11 138 252 o -99994 -99908| 90998 99998 -90090|
53 |MESQUITE VALLEY WELL 19/12-3B1, 99994 178 354830 35.50833 3963306 1154012 -115.87| 620165.4| 550520 | 99998 16.1[ -99098 350 714 74 66 45 24 4.3 10 139 290 a -99008 5 04; -99998 -90098
54 _IMESQUITE VALLEY WELL 1812-2D1, -99998 178 354831 35.80861 3963348 1153840 -115.661) 620968.1] 550520 -99998 18.1| -99908 334 648 76 B8 40 19 25 14 161 234 0 -99906 4 06| -90898 99098
55 |MESQUITE VALLEY WELL 19/12-4B1, -99908 180 354835  35.80972 3963439 1154316 -115.688 618557 | 550520 99998 18.9| -99966 a7 588 78 53 45 20 18 8 121 261 o -99998 6 04| -99998 -96908
56 JMESQUITE VALLEY WELL 2012 33Q1, -99908 181 354848| 3581333 3963840 1154115 -115.688| 618576.7] 540914 09998 20| -99998 275 511 78 48 7 19 18 7 89 238 0 -99098 4 0.1 -99998 -99096
_57— CASTILLO WELL, -99998 183 355002  35.93389 3966454 1152609 -115.436| 641278.6| 850621| 99998 24| -99998 -99998 1380 7.3 7 68 8 4.1 126 263 315  -99998 -00998 -99998 0.3 18 -00098|
58_|MESQUITE VALLEY WELL 20/12-19F1, -99998 185 355057| 3584917 3967766 1154340 -115.728 614886 | 540914 -90998 20/ -99996 307 565 8 81 37 18 2 17 128 214 o -99998 22 01 -99998 -00098
_59_ [TECOPA HOT SPRING, -99998 138 355219| 35.67194 3969819 1161350 -116.231| 569462.4| -G9994 [ -99996 42.2| -99998 22 3330 8.3 56 19 756 16 400 518 724 8 06 07 27 100 -99968
60_JTECOPA HOT SPRING, ] -99998 187 355219 35.87194 3969919 1181350 -118.231| 5604624 6411161 99998 43| -99968 1§ 3480 88 6 0 815 17 482 540 840 39 -99998 ] 38 a9 -99908
61 _|TECOPAHOT SPRING, -a909e 188 355219 35.87194 3969819 1161350 -116231| 569462.4] 850630 930 42 597 29994 3600 82 4 15 850 16 460 500 730] -9g998 -99998 -99998 31 # -99998
62 _]BIRD SPRING, 39998 189 355320 35.38889 3972652 1152212 -115.37] 647123.8| 850623 -99998 29| -99998 -99908 640| 76 35 39 36 3 51 98 168 -99998 -99998 -9969¢ 02 15 -29998
63 JWELL 21N7E-28P1, -99998 180 355340|  35.89444 ag72a18 1161330 -116.225| 569944.2| 670408 | -99998 49 B45 [ 3300] 843 2] ] 500 17 540 580 505 50 -99998 ] a 85 -99098
64_JSOUAW SPRING 238/46E-33DS1, -99998 191 355342 35.895 3972103 1170124 -117.023| 497894.2| 670515 | -99008 22| -99098 74 308| 69 17 78 27 18 24 16 100| -99988 -99008 47 02 72 -99996
65 _JGREATER VIEW SPRING 23S/45E-23081, -89998 192 355447 | 3551306 3974108 11705 -117.087| 4921802 670427 | -99998 14.5| 99908 1680 478 B 55 72 38 43 27 38 200| -9399€ -99998 14 08 25 -99998
66 JWILSON'S TANK, -99908 194 355602  35.93389 3977563 1152528 -115424| 642128,5] 850622 | -99998 29| -59998 -99098 830| 74 68 57 36 1.7 59 101 366  -99998 -99998 99998 0.5 29 -99998
67 [RHODES SPRING 21 NAE-11MS1, -99998 185 355608| 35,93556 3976705 1183125 -116.524|  542971.9] 700323 9o9eg 17 360 190 1010( 7.8 45 18 160 55 30 200 360| 99998 -99998 04 26 30 -99998
88 _JSKY HARBOR AIRPORT, -99998 201 355818 3597111 3982131 1150850 -115.147| 667060.4 860228 99998 25.6) -99988 -99998 1156| 78 84/ 31 130 10 198 177 154| 99088’ -99998 -99998 08 at -99998
69 _|SHOSHONE SPRING SESWNW 30-21.5N-7E, -99998 202 355848 as.98 3981774 1161623 -116.273| 565536.4| 710328 1615 34 380 210 137¢ 8 42 24 230 2 140 240 3a [] 0.01 0.3 2 41 -99998
70_JO22NOO7E30ESTS, 355848116162301 203 355848 35.98 3981774 1161623 116273 565536.4 | 820425 | -02008 33.5] 99998 200] -99998] 7.8 Ll 24 230 22 150 250 370 ] -99998 -99994 18 43 -99998
73 (GALENA CANYON 22S/47E-19081, . - 206 360000 36 3983750 1165618 -116.938 505558 | 700623 | -99998 | -69998 -99998 220 220 8.1 23 40 27 28 50 42 180| -59998 -99998 19 1.7 21 -29998
212 S22 £60 27ABB 1, 360042115150501 219 360042] 36.01187 3986456 1151506 -115.251] 657566.3] 820826 1300 27 164 530] 2070| 75 120 56 N 49 84 300 200( -99998 -99998 -99598 04 18 0
3 J212 S22 EB027ABB 1, 360042115150501 220 360042| 3601167 3986456 1151505 -115.251| 657588.3| 830510( -09998 23} 99908 510 1250 79 110 56! 31 4.6 88 310 210] -99098 99998 -99996 04 17 )
'TA HIDDEN HILLS RANCH WELL, -99998 221 360051| 36.01417 3885916 1156151 -115.864| 602356.2| 870730| -99998 24.1] 99998 -89998 480, 72 56 26 13 17 3 56 260 -99998 -89998 -99998 04 24 99998
75 _[S22/54-24DCC, ] -99998 222 360053  36.01472 3985984 1155130 -115.858| 602881.1] 570510) -99908 -99994 | -99998 -99908 518 B €9 26 6.9 04 6 55 281 -99998 -99998 05 0.4 20 -99998
76_JMT. SPRINGS FIRE STATION, -59098 225 360108, 36.01888 3986874 1153024 -115.507| 634566.4| 870730 -99998 16,7 | -99998 99998 830 73 n 41 n 15 18 37 370 -99908 -99998 -99998 0.11 11 -99998
77 ISHOWHOAT COUNTRY CLUB #2, -99998 237 380251 38.0475 3990722 1150448 -115.08] 672955.4 | 860227 26.7| -999sa -9999¢ 1144| 79 74 38 98 14 95 282 152] -99908 -39098 -99998 06 39 -29008
78 JGENSTAR GYPSUM PLANT WELL, f -8999¢ 240 360304| 36.05111 3990608 1152343 -115.305| 644545.7] 860711 | 99988 23.7] 99998 -99998 712 7 B9 38 99 16 7.4 m 249 -9oa08 -99058 -99998| -99998 9.7 -99098
79_|RAINBOW SPRING, -99998 245 360310  36.05278 3990630 1153032 -115.508| £34308.6] 870617 [ -29998 12| .99008 -99908 530 7.4 58 Ll 58 14 53 12 360| 59998 -99998 -99998 0.13 12 -99998
80 _IMESQUITE WELL 23N/ E-35Z1, -99998 248 360311  36.05306 3980645 1165018 -116.838| 514561.2{ 320422 99908 15, -99998 -99998 | 14000 7.6 430 320, 2050 2 4400 610 320 -99998 -99998 06/ -99998 37, -59998
81 J212 s22E62 04DCCC1, 360322115030801 253 360322  36.05611 3991727 1150308 | -115.052| 675438.8] 830511 900 24 -99998 190 1100} B2 40 22 130 14 .97 250 150 -99998 -89998 -99998 0.7 53 0.05
82 212 522 E58 03CBA 1 SANDSTONE SPRING #1, 360347115280901 268 360347 | 36.08306 3991826 1152808 -115.469] 637868.8) BS0625] 1200 17 218 250 460 748 53 29 58 2 10 42 264/ 99998 003 -99608 02 10 -99998
B3 _JSANDSTONE SPRING ", 99998 269 360347  36.06308 3991826 1152809, -115.489| ©37568.8] 850625 [ -99098 17| -99908 99998 470 71 54 29 54 2 55 40 270| 99906 99996 -99993 0.12 29 -99998
84 1212 S22 E62 01CAAA1, 360344115000901 273 360348| 36.06333 3992618 1150009 -115.003) 679901.4| 870113[ 1510 222 106 4100, 15860] 7.12 1000 390 2100 17 4600 2200 128| -9g9998 -99998 -99998 14 76 -99998
85 J212 S22 E61 01CBAY, 360349115084901 275 360349  36.06361 3992450 1150649 -115.114| 6698926, 830509, 1500 26| -99998 640 1720{ 7.7 160 58 50 15 110 450 210| -99998 99998 -99908 o8 26 0.04
86 212 S22 €62 O1ABBC1, 360414115000501 286 360414; 36.07056] 3993422 1150005 -115.001] 679985.1] 870117| 1140 20] -59998 2800 3000 697 630 290 4400 89, 8500 3000 B2| -999s%a -89098 -99998 32 110 -99608
87 J212 S22 E62 01 BAAAT, 360414115000801 288 360414|  38.07056 3993421 1150008 -115.002 679910 B60928| 1000 24 -99998 2900| 24800| 6.9 850 310 4600 68 7500 2400 417] 99998 -99998 -99908 28 100 -3999¢
BB [212 S22 E62 02AABA1, 360414115005001 293 360414  36.07056 1150050 -115.014| 678859.2| 860925 1710 23] -99098 1000 2800[ 75 220 120] 290 1| . 380 230 176| -999%8 -99908 -99998 09 47 -99998
89 212 S22 €62 02AABA1, 380414115005001 294 360414 36.07056. 3993399 1150080 -115.014| ©678859.2| 860925 1507 233 -99908 900| 2860, 75 180 110 200 22 37 880 176| 99998 -99998 -99994 1 47 99998
_90- 212 S22 E82 02AABAT, 360414115005001 295 360414| 3607056 3993399 1150050 -115.014] 678859.2| 860925 1705 23 14 930 2800| 75 190, 110 290 21 380 930 176, 99998 -99998 99998 0.9 47 -99098
91 _JHIDDEN SPRING 23N/GE-37@81, -99998 304 360425 |  38.07361 3993730 1183610 -116.603| 535768.3] 670407 | 93998 13 110 19 285| 7.8 57 12 50 5 15 21 110] -99998 -99998 06 06 59 99993
92 1212 S21 E62 36BABDY, 360506115001101 35 380503,  36.08417 3983730 1150014 -115.004 | 679720.9] 860924 830 22| -59998 880 3860] 7.6 200 92 520 20 630 910 259 -95998 -29008 -99998 18] 69 -99998
93 _]21/53-25daa2 PAHRUMP VALLEY, -89998 318 360508  36.08556 3993730 1155731 -115.858| 593760.2| 590523 | -99998 19.4] -99998 219 428| 748 48 24! 12 14 25 52 228 o ] 1.7 Q.2 17 -89908
94 |SEC 29 T21S RS4E, 99998 333 360542 38.095 3993730 1155554 -115.932] 596174.7| 911203 -99998 -99998 170 234 483| 79 51 26 10 1 15 50 207 0 -89998 178 043 20 0
95 [SEC 29 T21S RS4E, | -99998 334 360542 36.095 3993730 1155554 -115.832| 596174.7] 911203 | 99998 -99998 188 248 4941 7.7 50 30 10 0 4 7 229 [ -99998 15 0.36 21 o
96 _|SEC 29 T215 RS4E, 99994 ! 335 360542 36.095 3983730 1155554 -115.932[ 5961747 911203 -99998| 96998 | 1680 204 422 79 42 24 9 1 4 59 195 ] 09008 2.1 0.33 21 0
97 JSEC 29 T21S R64E, -99908 336 360542 36.085 3993730 1155554 -115.932| 596174.7] 920204 -99998 -99998 200 425 842| 7.7 a1 54 20 1 10 240 244 4] -99998 18 044 24 0|
98 |SEC 30 T215 RS4E, -99908 337 380842 36.095/ 3993730 1155651 -115.948| 594749.3] 911203 99998 -99998 198 235 479 a 30 39 15! 1 2 61 242 o -99998 22 .93 a5 .01
39 JSEC 25 7218 AS3E, -93998 338 360542 36.095 3993730 1155753 -115.965| 5931989} 911203] 09908 -99998 200 248 4801 8.1 54, 27| 11 1 5 54 244 0 -99508 2.8 0.38 24 [
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DATAEDSLXLS
AD AE AF_ T a6 T an | A1 T AT T Ak AL_| AM | AN AC_ | A | A | AR AS AV AW [ ax | ar J AZ ] Ba ] BB | BC BD BE BF BG BH Bl
Ba Be ] =] Cr To Cu Fe TOTAL Fo N 0 = v = ; o TSTACT DO _|DOC __[T0S __|I. (major) [I.5. (trace) |1.5. {tolal) |BALANGE |DS# e ]
Bar+  [Be+s H3BO4(aq) [Cd++ |Creve+ |Cots  |Cuss |Fare Nit+ |Age Sre+ | VOR(OH)3-2 SeG4-2 |1 Br- [ Jree ! ;
137.327| 9.012182, " 61.83302] 112411 51.9961| 58.0332| 63546 55647 | ; X 5860 107.682] 8762]  133.9623 142.9576| 126.9045| 79.504 2059
4 29908 10| 00995 1Do09a| 99998 -00998| 007 X 99998 038 9e9e8]  005| #9999 5ea9a 210606 7.73E02(B 14[USGS
99958 1] -99998| -90008| -9999d| -g9g0a 0.02 99998  -99994| 50993 0.31 99998 0‘07 99998 | -99903 8.35E05| 8.29E-02[B 14|USGS
99958 1.6] 999981 99998| 90998 -99998]  0.06 99958 0.36] 09908 54| 99996 -99998 596E-04] 124E-01]B 5[USGS
-99998 056| -99998] 99998 -50998] -99998| 003 5908 0.07| 99998 8] 39998 99998 271E-05] 127E02|B 5|USGS
99998 15| -99598| —-992d8| 99996 -ea%98|  0oa 99996] 0.11] 0988|012 99998 | 09998 3.84E04| 1.86E01]8 15[USGS
99998 31] 59998 -09998| 99998| 99998 002 99998 0.16| 999%a és ~50096 | -99008 1.00E-04| 6.03E-02|B 15{USGS
10 99598 14| -99998] 99994 -99998] 99998 99998 005 | 99098 23| 99998 | 9998 B44ED5| 222602 B 15[USGS
1 50998 | -0998a -59998 6.03] 99998 18] 99998 ] -99998 1.79E05| 4.39E03|B 4]0SGS
12 99998 | 69998 | 99993 95098 “9eeda| Boggs| So008] 99me 0.00E+00| 7.08E08|8 18|CA DWR,
13 -99958 | -99996 | -99998]  99998| -99998| -pogog 9998 95998 0.00E+00| 9.10E-03|B 18|CA DWR,
[_14 ] -99998| 99998 -99998| 99998 | 99998| .ooooa | 57996 | 9998 0.00E+00| 5.86E-03[8 18|CA DWR,
L 15 | 99998 | 59998 99998| 09994 | -09998| gvegg| 99999 99998 0.00E+00| 1.55E-02B 33X
18 09998 59958 | 99956 -09508| 9gacs| -gegse| 99999| -99994] -09996| 09994 1.10E-02| 0.00E+00; 1.10EQZ|B 18[CA OWR,
17 -89998 | 59999 59958 59998 | -99998| -aoges| 999%0) 99998 50906 | 00995 8.00E-03| O.00E+D0| 8.29E03|B 18[CADWR,
[ 18 ] 99998 | 90908 -99098| 99908 99998 09005 | 99090 09998 -09998 | 00998 | 8.58E03| 0.00E+00| 8.56E03 B 18 |CA DWR,
13 -99998| 39996 -99998 | 99998] 09008 -99098| pogas| 9998| -99998| 09998 | -99983| 2,18E-01] O0.00E+00| 2.18E01[B 18 |CA DWR,
20 | -99998| 99958 | 59994 99956, 99908 99996 opgog| 09000 99998 | 59998 | 40698| 172602 O.00E+00| 1.79E02|B a3[x
il -99998 | 90938 | osse | 99908] -0090B| 9996|  -99o0a| 09998 99996 | -99998| -99998| 2.72E-01] O.00E+00| 2.72E61B 18[CA DWR,
22 99998 | 59994 -99998] 90998 09998 99958 oaogg| 99908| 09606| 99998 6700] 1.32E-01] OODE+00| 1.32E01'8 24|CA DWR,
23] 99996 99508 | 59998 -99906 | -00508] 96098 | evgog| 99908 | 90998 | 99996 09996 8 38X
23 59998 | 69998 | 59956 9ovea|  -oo9oa| ooss|  3ugoe| 0708 | 99996 95906 24/CA DWR,
25 99908 09096 | 9998 | 9958|9099 | -oeoma| oeaa| 79998| 99998 69906 24|CA DWR,
[ 26 | -99998| 99998| _0.12 99998 oogoa| 99998 | 99998 | 09998 24|USGS
.22 ] 95908 | 99896| _ 0.03 ~o5306 | 59998 | 99998 | 09998 20/USGS
28 | -99098 | 59994 | 99098 [ Dogga | 30998 99994 | 09998 24[USDA__|
28 59998 90998| 0.05 V—Sogeg | 59999 | 99998 | 99998 24|USGS
30 90098 | 99998 0.08 [ go99q 29998 | 99994 | 09998 24|USGS
31 -99998| 96906 | 99998 9998 | 99998 99998 24[USGS
[ 32 ] 99998 | -99998 ) [ odgeg | 50998 | 99998 -009%8 24 |USGS
33 99998 | 59998 [ [—90998 | 59998 | -99958 24]USGS
| 34 | 001 003] oot 59998 5.7 99988 35 NWaL
35 -59998| 99044 | -95908 T 99998 | 99998 B 33X
36 25998 0.35] -99998| 99998| -509S| -09908| 99996 59998 | 99998 [ 18/CA DWR,
37 99998 99998 -99998| 99998 -99993| -99998| 99996 99998 | 99998 B8 33[x
38 -Boves 14 -9900a| 99%98| 99998 -09998] 0.0 998 99998 1.07E06 B 24|USGS
39 99958 044] 56908 09308 | 09996| 99998 | 59998 45998 | 99968 0.00E+00| 3.08E-02|B 18 [CADWR,
40 99958 89998| -99998] -99998| 99998 90994 | -09938 [p9998 | 09998 0.00E+00| 1.52E02]8 18|USGS
a1 99996 023] 99998| -96088| -50g98| 99999 90508 99994 | 99998 O.00E+00 B 18[CADWR,
42 89998 99998, -99998| -99998| -9999d| -0090€| 99996 199998 | -99998 0.00E+00 ] 18[USGS
59958 02" 59998| -99996| .09008| -99998] 09096 5998 | 56988 GOOE+00 [ 18 [CA DWR,
[ 34 | -99998 024 99998] -99998] -90098| 99998 -90998 T g7908 | 99588 0.00E+00] 1.50E-02[B 18]CA DWR,
45 09908 03/ -99998| -99996| -99998| -99993] 90098 (9998 | 99958 0.00E+00| 191EG2]B 18{CA DWR,
46 29998 0.15| -999%6| 99994 -99998| 99993 | 50983 50996 | 09996 99908 | 99998 124E-02] 0.00E+00] 124EGRB 18[CA DWR,
a7 59998 -99998| ~ .99508| -5o998] -09998| -99998 | -30008 [99908 | 09006 | 59966 99996] 1.41E-02] 0.00E+00| 1.41E-02[8 18]CA DWR,
[ 48 | -99998 99998 99998| -09998| 59994 | 99996 | -93996 ﬁ’g/gmf 99998, -95006| -99996| 1.16E-02] 0.00E+00| 1.16E-03|B 18]|USGS
49 -99998 01| -99998| 99908| 99998 -99908| 99998 WT 99908 | -999968] 99998 1.10E02| 0.00E+00| 1.0602 B 18[CA DWR,
50 -99998 -99998| .90998| -99998| -99996| -9999a| 90996 —g0998 | 96698 | -G998 | -99998] 1.05£-02] 0.00E+00] 1.05€-02]8 33,35 USGS
51 59998 0.16] 99998 -90998] 09908] -59998| 159998 50998 99998 99998 -00998| 1.20E02] 0.00E+00] 129E-02]B 18]CA DWR,
| 52 ] 99996 -99998]  -96096| 95998 | 99995 | -99e9a | 99998 50999 | 00098 99996 09998| 1.15E-03] 0.00E+00] 1.15E-02]B 18[USGS
53 59998 0.16| 99998 99908 99956 | 99098 99998 —ooves| o998 | 995 1.30E02| 0.0OE+00] 1.30E-02|B 18/CA DWR,
54 | 89998 004| 59998| -59998| -99908! -99908| -09398 50938 | 0008 | 99990 | 06998 | 09908 | 126E-02] D.00E+00 126E-02|B 18[CADWR,
55 09938 0.12] —-99998] 99996 -99908| 9998] 59%e8 ~95503 | 90998 | 99996 | 09998 | 99908 1.16E-02| 0.00E+00] 1.16E02|B 18 |CA DWR,
56 -99998 0.1]" 99998 59995| .ogo0e| -o9a8| 95998 ~9060a | 908 | 99908 | 59998 | 99598, 9.81E-03] 0.006+00| 981EGA[B 18] CADWR,
57 -99998 99968 -99998| -0099d| -99998| 99994 -99998 mﬂ 99998 -09994| -95908| 222E-02| 0.00E+00| 2.22E-02/B 33|X
58 93998 0.15] -99996| 59998| -99996| 99088 -9999 99998 90998 -99998| -99998| -99998| 1.13E-02| O.00E+00] 1.136-02|B 18{CA DWR,
55 99996 -99998| 99398| 99998| -buevs| 99008 [ 90905 5998 | 99998| -99908| 2190] 3.56E-02] O0.00E+00| 3.96E0Z|B 20[USGS
€0 99998 8.6] -59993| -09908| 99993 -99996 [ “ooqee| y098| 99998| -0G006| 2000 4.27E02] 0.00E+00| 4.27E-0Z[B 24|USGS
61 59998 -99998] 50935| -99098| 99998 -99998| 09938 —oooed | 550%8 2| -39906| -99996] 4.20E0Z| 0.00E+00| 4.20E02|8 3335 NWOL
62 99998 -99998| 90998 -099a| -99995| -pu9aa| -99998 99993 99928 09998 | 09998| -59908| 0.05E-03] D.00E+00| SH2E03|B 33[X
63 99998 9.1]" 99996 99998 | oease| 9038|031 “99908| 09798 | 99998| -09996] 2500| 4.64E02| 356E-06, 4.64E0Z|B 24|USGS
64 99598 02| 99998| 59998) -bouga| -99998| 001 “oe0e6| 9oPP0) 99998| 9996|290, 3.74E03] a56E-07] 3.74E03|D 24|USGS
€5 | oejo8| 59098 02| 99998| -99998| 99998 -90996| 99998 5a908( -goPP0) 99998 09996 |  505| 7.16E-03] O0.00E+00] 7.16E3|B 24|USGS
66 | 50998 -oooe -9999d| 99398 -99998| -99908| -99998| 69998 90094 | 90078 99998 09994 | 99996 148E-02| O.00E+00| 148E0R|B 33[X
67 | -99938] .o900d 14] 59998] 99956 99996 | -99998] 99998 59003 | 99900 -P9%08| 99588 667 149E-02| 0.00E+00] 149E-02]B 34|USGS
58] 999587 99098 99998 99998| 55898 -99%98| 99998 | 99998 99999 99975 99996] -00008| -99998| 1.65£02| 0.00E+00] 1.656-02/8 BIX
69 | "99958] oaoee 99998] 99996 50998 99994 09993| 001 90908 g9P90| -99996| -99998|  938| 1.056-02| 5.33E-05| 1.06E02|B 36,8 USGS
70 0.0¢ o [X] O 99998 001 0603 001 “oe998| 5008 34| 09998 99998| 107E-02| S.67E05| 1.98E-02[B 35 [NWGL
50998 09098 0551 58998 -99998| 99995 -99998| -09938 59003 90090 | 99996| 99538|  314] 8.31E-03] 0.00E+00] BIIECR]B 24|U5a8
003 99008 0.14] [ D= o] 503 o003 | go0P9| 99996 9%998|  780| 204E-02| 149605 2.04E02|B 35[NWaL
[ 23] o6 o o.14 0] Joesa o] 061 oo4 09939 9999 0.8 -99998| -99998| 2.03E02| 6.49E-05] 2.03E02|B 35,33 Nwat
74 | -99998] -gomoe 99998 90998| 09998 -99998| -99998| 001 99998 29098 99998 | 59396 [B 32 |0RI
J5 ] -99998] 9ogeg O] -99998] -99998| 99994 -99996 | 03996 99508 90028 ~99998] | 2
76 ] 09936 ooe9e -9999d| -99998| -99998| -00008| ©9998]  0.05 99998 5eP98 | 99998 - £
77 ] 99%96|  05068|  09098] 9999d| 09998] 99998 09993 | 99508 90998 | 0908|9999 | 3
78 | -os0s8]  -gopos -99996] 96908 09996 | 99998 -99993 | 99998 99956 | 99902 | 09998 5595 | 3
79 | -99998] -g99u98 89998, -99998| -99994| 09998 | -99998| 99998 99998 99998 | "99998 | 99998 32
80 | pesss| -ovoes 87| 99998] .90008| -99008| -09998| 99998] 99398 99958 | 09903 | 99998, 29908
81 003 of 047 0| 99998 o] 001 001  -peges 99956] weg@8| 36| 99998
82 0.1 [ 99958 o -eg%08 o] 001 o o508 90998 o9 P0, 66| 9999
B3 | 99998 69908]  -goebs| 99968| oous8| 39999] D9998] 004 09508 99096 025 | 99999 | 99998
[ 851 ooz ° 0.33 o] -a90s8 o] 6ot oo 99338 99908 99928| __ 34| 99998
| 86 | 5e08| -oea9e -99998| -99998| 95008] 99536 99998 -99998] 99998 99908 oeg08 | 99998 | -
87 ] -09998] 00998 99908 56998 -95998| 09098 | -99998| 09998 59998 “oog08| oy B0 9996 900%6
B8 | 09568 05658  .99906] -9o984] oousa| -0398| 5oesd| - 99990 99908 | 9og 08| 99998 | 99508 |
| 891 99998 99966]  00996| 0ooa| 09990 | 55096 09998] 99998 59308 | ooea8| o028 | 99098 | 55006
50 | 999%8] 99996 -oovbe| -09996] -99098] -99998] 00008] 99998 99996 50968 | o000 | 99936 | 59396
91 | 09938 -oudme 03| "069998] 99998] -99508] 9eo98| 02|  oves 99598 gga0 | 99998 | 59998
92 | 59598|  -o0998 :99998| -90398| 9008| 99098 99998 -99998| 99998 95008 9950 | 29908 | 036
93 | 9v9%8] omaa 0051 50998 o998 | 99996 o o seam 99096 | 9995, 99994 | 09998 |
[ 94 | 0.07] -59998] 0| 99998 -59998| -gadee o] 067 99998 B9905] 5098 99909 -99996
[ 95 ] "~ 005] -ceoos O] -99998) 9998| 99998 0] 0i2] _ -9oess 59938] 50908 | 99998 99998
96 0.06] -gggne Of -99608| -99988' 9999¢ o] o1 99998 9908 53909 | 99998 | 99908
87 0.03] 99998 G| -99998] 99568 09993 o] 029] -oeeve 59954 | 099008 | 09998 | 95998
98§ 0C5] -ovoes O] 99998 -o3wes| -v9se8 O 023 -9wms 95908 oo0pe | 29996 | 9500
EE) 006] 90995] ¥ 0 90998| -69998] oo95m o] 03] -odwes 99005 esat 2998 | 99508 olNsHL |
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BJ BK BL BM BN BO BP BQ BR BS BT 8U BV
JAQUIFER LITHOLOGY SAMPLE SOURCE COMMENTS ALTITUDE |WELL DEPTH |WATERDEPTH [WLALT [SITE NAME, ARC 104 Log P(CO2) |5.1(Cc) [S.. (Cri
[y
4 X SAND WELL DOCKTER, R.D. COYOTE DRY LAKE, CA -99398 CO-1 NESENE SEC10 T11N,R2E CCO-1-1 ArciD=1 -2.881 0.316 0.@]
X SAND WELL DOCKTER, R.0. COYOTE DRY LAKE, CA -99998 CO-1 NESENE SEC10 T11N,R2E CO-1-2 ArciD=2 2.703 0316 0.4
X CLAY, SANDY WELL CALZIA, SODA DRY LAKE, CA 99998 SD-1 NENE SEC 31 T13N, ROE SD-1-1 ArclD=3 -2859| 0.043 0175
X SAND WELL CALZIA, SODA DRY LAKE, CA -99998 SD-1 NENE SEC 31 T13N, R9E 50-12 ArciD=4 a.256 0225 -0.485
X SAND WELL . DOCKTER, R.D.,.CUDDEBACK DRY LAKE, CA -99938 CU-2 SWNWSW SEC 22 T30S,R42E ArcID=7 2816 0.136 0.2&'
X GRAVEL, WELL DOCKTER, R.D.,CUDDEBACK DRY LAKE, CA -99998 CU-1 SWSESW SEC 10 T308,R42E CU1-2 ArciD=g -2.787 0178 0276/
10 |x SAND WELL DOCKTER, R.0.,.CUDDEBACK DRY LAKE, CA -59998 CU-1 SWSESW SEC 10 T308,R42E CU1-1 ArciD=g -2.683 0212 0.207|
11 X CLAY, SANDY, SILTY WELL CALZIA, J.P. VANPAH VALLEY, CA -99998 V-1 SENE SEC 35 T15.5N, A15E ArciD=11 -3.443 0.142 0.434
12 Jx X WELL TABLE 14, -99998 IVANPAH VALLEY WELL 15.5/15-2aN1, ArclD=13 -2.089| -0.538|nd.
13 JX X WELL | TABLE 14, -99998 {VANPAH VALLEY WELL 15.5/15-20J1, ArciD=14 -3.068 0.02 [nd.
14 X X WELL TABLE 14, -99998 IVANPAH VALLEY WELL 16/16-33L1, ArciD=15 -3.067| -0221|nd.
15 Ix X X X -96998 CRESENT SPRING, ArclD=17 -2.627 o403 0.202!
16 X X WELL TABLE 14, -99998 IVANPAH VALLEY WELL 16/14-2301, ArciD=18 2484 0.135/nd.
17 _IX X WELL TABLE 14, -99908 IVANPAH VALLEY WELL 1614-12Q1, ArclD=23 -2.707 0.013 |nd.
18 |X X WELL TABLE 14, -99998 IVANPAH VALLEY WELL 16/14-1H1, ArclD=62 2538 0.184 |nd.
19 X X WELL TABLE 14, -99998 IVANPAH VALLEY WELL 17/14-36M1, ArclD=71 =317 0.36 |nd.
20 X X X X -99998 PINE SPRING, ArclD=73 218 0542 041
21 X WELL TABLE 14, -99998 IVANPAH VALLEY WELL 27/59-8a1, ArclD=88 -4.758 1.084 [n.d.
22 JFOLDED & FAULTED PC SEDIMENTARY ROCKS, SEDIMENTARY ROCKS, SPRING TABLE 3, -99998 SALT SPRING 18N/7E-30FS1, ArciD=90 2116} 0.882|nd.
23 X X X X 99998 'ORA HANA SPRING, ArclD=91 -1.713] 0.083 0.366]
24 JLACUSTRINE DEPOSITS, X SPRING TABLE 3; OWLSHEAD MTNS, -99998 OWL HOLE SPRING 18N/3E-22C81, ArciD=108 -3.485 0.342 |n.d.
25 JALLUVIAL FAN, X WELL?, TABLE 3, -99998 SOUTH DEATH VALLEY 1BN/SE-1471, ArciD=112 24 0.136 |n.d.
26 |x X RIVER, TABLE 3; AMARGOSA RIVER AT HIGHWAY 127, -99998 018NODEE12M S, ArciD=118 2792 0868
27 X X SPRING SAMPLE FROM ALONG AMARGOSA RIVER DRAINAGE - TABLE 13, -99998 018NOOSEQRES1S SARATOGA SPRING, ArciD=123 -253 0.368
28 JFOLDED & FAULTED PC SEDIMENTARY ROCKS, SEDIMENTARY ROCKS, SPRING POOL, TABLE 3, -99998 018NOOSEQ2ES1S SARATOGA SPRING, ArctD=127 2592 0574
[~29 JFOLDED & FAULTED PC SEDIMENTARY ROCKS, SEDIMENTARY ROCKS, SPRING HOUSE, TABLE 3; FR CONCRETE SPRING HOUSE, -99998 -99998 -99998| -09998 |019NOOSEORES1S SARATOGA SPRING, ArcID=130 -2.225 0.087
30 JFOLDED & FAULTED PC SEDIMENTARY ROCKS, SEDIMENTARY ROCKS, SPRING POOCL, TABLE 3, -99998 -99598 -99998 | 99998 [019NDOSEO2ES1S SARATOGA SPRING, ArciD=131 251 0.427
31 _JFOLDED & FAULTED PC SEDIMENTARY ROCKS, SEDIMENTARY ROCK! SPRING HOUSE, TABLE 3; FR CONCRETE SPRING HOUSE, -99998 -99998 -99998 | -99998{01aNOOSEMRES1S SAHATOGA SPRING, ArciD=135 2315 0.237
32 _JFOLDED & FAULTED PC SEDIMENTARY ROCKS, SEDIMENTARY ROCKS, SPRING HOUSE, TABLE 3; FR CONCRETE SPRING HOUSE, -99998 -99998 -99988| -00998 [018NOOSEO2ESTS SARATOGA SPRING, ArciD=136 -2.388 0.368
33 JFOLDED & FAULTED PC SEDIMENTARY ROCKS, SEDIMENTARY ROCKS, SPRING POCL., TABLE 3, -99998 -99998 -99998 | -99998 [018NOOSEO2ESTS SARATOGA SPRING, ArclD=138 -2.306 0.329.
34 X X X -99998 -99998 -99988; -99998 [018NOOSECRES1S SARATOGA SPRING, ArciD=140 2328 0194
X X X -99998 99998 -99598¢ -59998 |018NOOSE02ES1S SARATOGA SPRING, ArciD=141 2418 0.288
X WELL TABLE 14, -99998 -99998 -99998| -59998 |MESQUITE VALLEY WELL 18/13-8Q1, ArclD=148 2205 0.464 [nd.
X X X -99998 -99998 -99998 | -99998 IMCCLANAHAN SPRING, ArciD=149 -2.778 0.491 -0.142
SEDIMENTARY ROCKS, WELL?, TABLE 3, -99998 268 -99998 | -99208 |019NOOSE19N01S, ArciD=153 -2.679 0.922 0.086]
X WELL TABLE 14, -99994 -99998 -99908| 99998 [MESQUITE VALLEY WELL 18/12-26H1, ArciD=157 -2.667 0.596 [nd.
X WELL TABLE 14, -99998 -99998 -99998| -99998 |MESQUITE VALLEY WELL 19/12-26H2, ArclD=158 2615 0593 nd.
X WELL TABLE 14, 99998 -99998 -99998| -99998 |MESQUITE VALLEY WELL 19/13-19N1, ArcID=158 -2641| -0073|nd.
X WELL TABLE 14, -99998 -99998 -99998| -99998 |MESQUITE VALLEY WELL 19/12-15R1, AriD=161 -2.185 0.192 |nd.
X WELL TABLE 14, 99998 -99998 -99998( 99998 IMESQUITE VALLEY WELL 1912-14M1, ArclD=162 3225 0811 |nd.
X WELL TABLE 14, -99998 -99998 -99968( -99998 |MESQUITE VALLEY WELL 19/12-14E1, ArclD=165 -2.368| -0.225nd.
X WELL TABLE 14, -99998 -99938 -99998 99998 | MESQUITE VALLEY WELL 19/12-14D1, ArclD=166 -2.66 0.475nd.
X WELL TABLE 14, -99998 -09998 -99998; -99998 MESQUITE VALLEY WELL 1%/12-11Q1, ArclD=187 2519 0418 |nd.
X WELL TABLE 14, -99998 -99998 -99998| -99998 |JEAN LAKE VALLEY WELL 25/60-10d1, Arc|D=169 2585| 0.236n.d.
X WELL TABLE 14, -99998 -00998 -99998( -93996 |MESQUITE VALLEY WELL 25/57-ga1, ArciD=170 -2.663 0816 n.d.
X WELL TABLE 14, -99998 -99998 -99998| 99998 IMESQUITE VALLEY WELL 19/12-11D1, ArciD=171 -2.696 0482 n.d.
X X X -99998 -99998 -99998| -99998 [ROSECHRIST WELL, ArciD=175 -1.969; 0207 £0.133]
X X WELL TABLE 14, < -99908 -99998 -99998 | -93998 [MESQUITE VALLEY WELL 25/57-5a1, ArciD=176 2424 0.508 [n.d.
52 IX X WELL TABLE 14, -99998 -99998 -99998 | 99998 [MESQUITE VALLEY WELL 19/12-2A1, ArclD=177 2709 0.738[nd.
53 IX X WELL TABLE 14, -99998 -99998 -99998 | -99998 IMESQUITE VALLEY WELL 19/12-3B1, ArciD=178 2.041] -0.008|nd.
54 IX X WELL TABLE 14, -99988 -99898 -99998 | -99998 IMESQUITE VALLEY WELL 1912207, ArcID=179 -2.323 0.121{nd.
55 |X X WELL TABLE 14, -99998 -99998 99998 | -50998 [MESQUITE VALLEY WELL 19/124B1, ArciD=180 2.444 0.318|nd.
56 |x X WELL TABLE 14, -98948 -99898 -99998, -59998 (MESQUITE VALLEY WELL 20/12 35Q11, ArciD=181 0.275[nd.
57 X X X X -92998 -99998 -99998| -89998 |CASTILLO WELL, ArciD=183 0.12 0&528'
58 X X WELL TABLE 14, -99998 -99998 -999868| -0999d MESQUITE VALLEY WELL 20/12-19F1, ArciD=185 0.513In.d.
59 X X = SPRING SAMPLE FROM ALONG AMARGOSA RIVER DRAINAGE - TABLE 13, -99998 99998 -99998| -99998 | TECOPA HOT SPRING, ArclD=186 0.342 01_‘5‘
60 JFOLDED & FAULTED PC SEDIMENTARY ROCKS, SEDIMENTARY ROCKS, HOT SPRING, TABLE 3, 29098 -93998 -99998 | -99998 | TECOPA HOT SPRING, ArclD=187 059 0.928
61 |x X X X h -99994 -99998 -99996| -99934 TECOPA HOT SPRING, ArclD=188 0.098 O.127J
62 |X X X X -99998 -99998 -93998 BIRD SPRING, ArciD=189 0.092 -0.478
63 JFOLDED & FAULTED PC SEDIMENTARY ROCKS, SEDIMENTARY ROCKS, FLOWING WELL, TABLE 3, -99998 200 -99998 ArciD=190 0.292 -0.088
64 |X VOLCANIC ROCK, SPRING TABLE 3; SOUTH PANAMINT RANGE; MAP SHOWS SQUAW SPR TO N OF GIVEN LGC, -29098 -99998 99998 ArciD=191 -1.397 0299
65 JCRYSTALLINE BEDROCK, CRYSTALLINE ROCKS, SPRING TABLE 3; FR SOUTH PANAMINT RANGE, -99998 -99998 -99398; -99998| GREATER VIEW SPRING 235/45E-23Q81, ArciD=192 0424 -0.058|
66 X X <. X -99998 -99098 -99998| 99996 \WILSON'S TANK, ArciD=194 0276 0181
67 JCRYSTALLINE BEDROCK, CRYSTALLINE ROCKS, SPRING TABLE 3; FA BLACK MTNS, 99908 99998 -99998| -99998 RHODES SPRING 21N/4E-11MST, ArciD=185 0.313 0011
68 X X X X 4 -99998 -89998 -90998| -99998 |SKY HARBOR AIRPORT, ArclD=201 0.223 ©0.118]
69 IX CARBONATE SPRING CLEAR, CARBONATE ROCKS, JUST BELOW CONTACT WITH ALLUV/COLLUV SCOPE 1840 99998 -99998| -99998|SHOSHONE SPRING SESWNW 30-21.5N-7E, ArciD=202 07 Q.112]
70 _|Xx X X X -99998 -99998 -99998 |  -99998 [022NOOTESCES1S, ArcID=203 047 -0.081
[CRYSTALLINE BEDROCK, CRYSTALLINE ROCKS, X TABLE 3; FR SOUTH PANAMINT RANGE, -99998 -99998 -99994| 09998 |GALENA CANYON 225/47E-19QS1, ArciD=206 0.234 -0.284
X X X -99998 -99908 -99908 -09998(212 S22 EE) 27ABB 1, ArciD=219 0.278 0.369
X X X -99998 99998 499998 -59998|212 S22 EBD27ABB 1, ArciD=220 0613 0.345)
X WELL X 2759 99998 99998 | -99998 |HIDDEN HILLS RANCH WELL, ArclD=221 £.174 -0.207!
X WELL X -99998 -99998 -99998| -99998 |S22/54-24DCC, ArciD=222 0.786 -0.303
X WELL , X 5447 -99298 -99998| -99998 |MT. SPRINGS FIRE STATION, ArclD=225 0.065 £0.442
X X X -99099 -99998 -99998| -99994 SHOWRBOAT COUNTRY CLUB #2, ArclD=237 0.367 -0.034.
X X X -29998 -99998 4999984 -99998 |GENSTAR GYPSUM PLANT WELL, Arc|D=240 0283 -0.595|
X SPRING X 5584 -99998 -99998| -99998 |RAINBOW SPRING, ArciD=245 0.026 £.336]
X WELL TABLE 3, -99998 10 -99998| -99996 |MESQUITE WELL 23N1E-3521, ArciD=248 0.846 213
X X X -99998 -99998 -99998| 99998 212 S22 E62 04DCCC1, AriD=253 0.379 0.131
X X -99998 -99998 -99998( 99998212 S22 E58 03CBA 1 SANDSTONE S ArclD=268 0.345 -0.49]
X SPRING X -99908 -99998 -99998| -99998|SANDSTONE SPRING #1, ArcID=269 -0.375 -0.026
X X X -93998 -89008 41 -59998 | 99908 (212 S22 E62 01CAAAT, ArciD=273 0111 0.348|
X X X -99998 -99998 -99998 | -09998{212 S22 EB1 01CBA1, ArciD=275 0.566 0197
X X X -99998 99998 -99998 | -p9g98 (212 S22 E62 01ABBCH, ArciD=286 -0.53 0.556}
X X X -99998 -99998 -99998| 099981212 S22 E62 01BAAAY, ArciD=288 0177
X X X -89998 -99998 99999 | -99998 (212 S22 E62 0RAABAT, ArciD=293 0251
X X X -99998 -99998 -99908| -59998 212 S22 E62 02AABAT, ArciD=294 0.478
X X -99998 -9999¢ -99998 -99998(212 822 E62 02AABA1, ArclD=295 018
VOLCANIC ROCK, EPRING TABLE 3; BLACK MTNS, -99998 -9999¢ -99998; -99998 [HIDDEN SPRING 23N/3E-37Q81, Arcl0=304 0974
X X X -99998 -99990 -99998| 99998 (212 $21 E62 36BABD1, ArclD=315 0451
ALLUVIAL FILL, WELL COLORED, -99998 -99998 27| -99998|21/53-25daaZ PAHRUMP VALLEY, ArcID=318 0279
X WELL FROM UNIVERITY OF NEV, RENC - NEV 5T HEALTH LAB, NEV DIV OF HEALTH -99998 -99998 99996 | -9pOGE |SEC 29 T21S RS4E, ArclD=333 0.44
X WELL FROM UNIVERITY OF NEV, RENO - NEV ST HEALTH LAB, NEV DIV OF HEALTH -59998 -89998 -99998| -99998 [SEC 29 T21S R5S4E, ArcID=334 0.258
X WELL FROM UNIVERITY OF NEV, RENO - NEV ST HEALTH LAB, NEV DIV OF HEALTH -99998 -99998 -99998| -99998 |SEC 20 T2158 R54E, ArciD=335 0.3338
X WELL FROM UNIVERITY OF NEV, RENQ - NEV ST HEALTH LAB, NEV DIV OF HEALTH -99998 99908 -99998| -09993 |SEC 29 T218 R54E, ArciD=336 0.403
X WELL FROM UNIVERITY OF NEV, RENQ - NEY ST.HEALTH LAB, NEV DIV OF HEALTH -59998 -99998 -99908| 99098 |SEC 30 T21S R54E, ArciD=337 2619 0.369
X WELL FROM LJEVEHITV OF NEV, RENO - NEV ST HEALTH LAB, NEV DIV OF HEALTH ‘ -99998 -99938 89900 09908 |SEC 25 T21S R53E, Arc|D=338 2715 0.728
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Yang et al. (1996)mg)
ry 0] T C D E F G H | J I K L M N o | p | o R s | T 7] v w X Y | 2z | AA AB
SITE NUMBER | Depth (m) | _Efev (mas) | UTM(sast) UTM(north} Date Temp Sp.Cond | LabpH Ca Mg Na K Si02 A | _Hcos | co3 [<] Br_ ' NO3 S04 Anion-Cation balance 14C Tritum  Del13-C | DelD | Del 18-0
0 0 ] dd-mm-yyyy (C) _|(microSiem)|  {units) (molL) (mg/l) (mgL) (mg/t) (mgt) mg) . (mol) (mg/L) (mgl) (mg/t) {mglL) (mg/) (parceni) Y {PMC) (TU) | (permil) | (permi) | (permil)
400780 26.3050]  229806| 300983  60.0843|  260815] 61.0171] €0.0092) 354527 799040 _ 62.0049]  96.0636
2.0000 2.0000 1.0000 1.0000 0.0000 30000]  -1.0000] -2.0000]  -1.0000| -1.0000] -1.0000]  -2.0000
UZ watsr samples
n.adata not vailable
[n.d=not detectsd
UE-25 UZ-N2 0.00 1203.0 5498500| 40794480 a31/92 na. na. 07 05 08[na. 0.9 00 233 0.0 24 0.0 20 41 0.5 precip
15,80 1187.2 308.0 77 140 23 51.0[n.a. 18.0[na. 1120 0.0 100 0.5(na. 290 0.4
15.80 1187.2 na 14 0.5 17|na. 0.0 0.0 1.7 00 122 0.0 8.2 78 06
15.80 1187.2 na. 144 3.8 25.1n.a. 58 0.0 58.2 0.0 100 17 273 21.0 0.0{p
15.80- 1187.2 n.a. 250 47 16.2|n.a, 118 0.0 127.8 0.0 58 0.9 19.7 168 -0.6 [porawater
30.10 1729 na. 0.8 0.5 1.6(na. 0.2 0.0 233 0.0 33 0.0 1.6 47 0.5
15
18 |UE-25 UZ#18 49.90 1262.8 549484.0]  4076986.0 12/2/92 4250 76 25 13.4 21.5|na. 775 [ 1147 450 324 00 231 723 -2.0[p
17 55.20 1257.5 543484.0|  4076986.0(  11/16/92 4300 75 55.0 11.0 20.0/n.a. 83.0 0.1 1200 0.0 38.0 0.5 33.0 330 0.2
n 367.74 944.3 5494840 40769860 ¥27/94 7100 6.7 28.9 137 83.6]na 571 0.0 196.0 00 82.0 0.0 17.0 28.0 1.4
19 a74.17 938.5 5404840|  4076986.0 /91 430.0 8.1 265 6.2 47.8\na. 622 03 137.0 0.0 240 0.0 23.0 26.0 1.2]p
20 376.62 936.1 5404840  4076986.0 ®/11/93 480.0 82 a5 7.9 5t.3[n.a. 52.9 0.0 1540 0.0 520 0.0 260 29.0 4.7 | porewater
[21] 387.04 9256 5404840]  4076986.0 453 430.0 85 14.1 2.4 67.5/n.a. 57.1 0.0 139.0 13.0 270 6.0 18.0 14.0 27
_'Ti 390.33 9223 543484.0]  4076986.0 ¥2/93 530.0 83 205 37 920(n.a. 718 15 152.0 0.0 280 0.0 19.0 19.0° X
23 395.33 917.3 5494840]  4076988.0 22393 . 9%0.0 74 324 197 98.2[n.a. 487 0.0 3240 12.0 50.0 0.0 19.0 180 1.9
[24] 401.76 9109 548484.0|  4076986.0 ¥9/93 4200 73 206 51 60.1|n.a. 1316 11 1710 00 320 0.0 200 18.0 40
25 | 409.62 %03.0 549484.0]  4076986.0 71193 530.0 B.4 17.0 24 99.0[n.a. 621 1.7 476 598 56.0 0.0 18.0 230 65
76 413.96 898.7 5404840| 40769860 5/6/93 550.0 75 34 0.3 7.7 n.a. 479 1.1 140.3 0.0 228 0.0 161 187 0.1
27 420.56 892.1 549484.0|  4076386.0 29/93 490.0 85 44 0.6 95.0[n.a. €63 26 T2.0 46.8 210 0.0 180 250 0.3 | porawaler
28 423.52 8891 5434840 4076986.0 518/93 5300 7.0 36 0.9 114.6]na. 625 2.0 1220 36.0 235 0.0 18.5 238 0.6
[29] 425.41 887.3 543484.0|  4076986.0 X 710.0 78 5.4 0.3 155.0(na. 88.0 39 216.0 24.0 17.0 a0 16.0 220 1.9 porewater
El 426,08 8356 5494840|  4076986.0 1193 550.0 87 5.0 o5 124.0[n.a. 792 47 131.8 3.4 45.0 0.0 25.0 45.0 -0.3[p
31 426.29 886.4 549484.0|  4076986.0 4/5 7100 8.0 5.0 04 145.0[n.a. 123.0 78 237.0 31.0 14.0 0.0 16.0 200 48
32 42028 883.4 543484.0| 40760860 7/28/93 580.0 9.2 33 03 104.0]n.a 685 34 720 708 20.0 0.0 140 16.0 0.1
E 430.71 862.0 5404840  4076986.0 916/83 450.0 8.7 12 0.1 101.0n.a. 75.9 1.0 165.0 0.0 260 0.0 240 30.0 0.1
34 435.35 8773 540484.0]  4076386.0 ¥14/93 570.0 88 18 0.1 134.0[na. %05 3.4, 160.0 430 230 0.0 19.0 23.0 X
35 43r.21 8755 549484.0|  4076986.0 TNI93 550.0 85 32 06 113.0[n.a. 109.1 61 720 70.8 230 0.0 16.0 19.0 0.3
36 439,83 872.8 5404840  4076986.0 &/17/93 550.0 76 1.7 08 79.8[na. 68.9 12 18.3 87.6 18.9 0.0 1.3 13.7 -0.6 | porewater
[57] 453.27 859.4 5404840 4076086.0 ¥21/93 360.0 9.2 63 08 79.5|n.a. 2333 26.2 137.0 0.0 38.0 0.0 6.0 11.0 2.7]p
38 | 488.08 8246 5434840 40769860  12/30/93 5700 8.8 10.0 03 100.0|n.a. %0 o7 181.0 0.0 53.0 0.0 13.0 27.0 a6
39 |Static Water = 489.2m
40 490.09 8228 5454840  4076986.0 1/24/94 860.0 9.0 25.0 0.3 1080lna. 40 1.0 170.0 0.0 71.0 00 10.0 3.0 28p
4 501.49 8112 5454840  4076986.0 31754 4900 9.0 91.0 120 34.0[na. 700 3.0 1820 0.0 700 0.0 8.0 28,0 13.6|p
503.44 808.2 5404840  4076986.0 V1594 420.0 84 173 0.3 66.0[n.a. 474 07 87.0 19.0 270 0.0 6.0 200 6.1 porawater
49119 8215 5404840 4076986.0 2/24/93 na. na 114 16 79.2|na. 362 1.2 2106 0.0 106 06 0.2 29.1 0.2
44 na na. 10.3 18 761 |n.a. 1706 19.9 164.2 0.0 13.4] [ 0.3 21.7 0.3
45} na. na. 86 07 85.4n.a. 18.4 a0 151.6 0.0 10.6 0.0 0.0 255 0.0
(45| na. na. 8.4 1a 67.2/nm 165 0.t 197.3 0.0 8.6 1.0 0.0 277 (K]
A7
a8 |usw Uz-14 T 13200 8.6 196 6.1 2493 na. 59.5 1.0 245.0 18.0 245.0 0.0 350 230 1.8
48 X 630.0 6.9 43.9 13.2 43.5|n.a. 828 0.3 131.0 0.0 60.0 0.0 220 €6.0 0.8 | porawater
50 27.80 14243 4080262.0 A17/94 530.0 76 407 0.1 a7 |na 06 0.0 87.0 0.0 47.0 0.0 260 81.0 4.1
51 29.17 1422.9 4080262.0 421/94 600.0 72 53.3 132 38.1|na. 815 0.0 730 0.0 7.0 0.0 29.0 83.0 El
[52] 29.38 14227 4080262.0 Sa/94 550.0 6.9 46.9 127 336|n.a 79.6 00| - 790 0.0 59.0 0.0 260 750 0.
53 30.66 1421.4 4080262.0 22194 6000 = 70 51.1 138 41.3[na 91.8 6.0 1280 0.0 440 0.0 23.0 830 0.5 | porewater
54 35.02 1417.1 4080262.0 /1194 5400 66 49.0 105 35.9|na. 93.9 00 67.0 0.0 61.0 0.0 250 90.0 2.1
= 41.36 1410.7 4080262.0 41294 690.0 6.0 68.5 143 562/ha 92.0 0.0 105.0 00 83.0 0.0 23.0 9.0 46
56 | 44.20 1407.9 4080262.0 8/11/94 650.0 77 655 120 482ina. 815 0.0 1180 0.0 770 0.0 220 102.0 A7
57 45.08 1407.0 4080262.0 41494 8400 6.9 548 1.5 516[n.a. 773 0.0 79.0 0.0 830 0.0 220 102.0 15
[ 58 ] 54.19 1397.9 4080262.0 9/12/94 730.0 €5 678 1.3 487[na. 775 0.0 49.0 0.0 100.0 0.0 230 130.0 -20[p
59 54,35 1357.8 4080262.0 419/94 740.0 68 640 10.6 45.1]n.a. 93.1 0.0 62.0 0.0 97.0 0.0 21.0 1200 -3,
80 65.81 1386.3 4080262.0 21194 710.0 6.9 655 107 39.4{n.a. 97.8 0.0 55.0 0.0 85.0 [ 14.0 130.0 -3,0|porawater
81 63.92 1383.2 40802620 10/31/94 640.0 7.8 586 104 48.4[na. 91.2 0.0 550 0.0 93.0/ 9.0 160 116.0 -2.6|porewater
62 72 1380.4 4080262.0 ¥2/94, 630.0 7.4 67.0' 105 290]n.a. 63.0 0.0 %6.0[n.a. 84.0 0.0 15.0 94.0 57
83 7348 1378.8 4080262.0 32/84 8100 76 320 1.0 103.0[n.a. 61.0 30 162.0|na. 93.0 0.0 17.0 100.0 117
64 74.89 1377.2 4080262.0 277194 580.0 68 €50 120 9.0lna. 460 0.0 66.0[na. 77.0 0.0 120 790 47
85 383.65 1068.5 4080262.0 111494 na. na. 430 37 &7.0|n.a. 350 0.0 170.0n.a. 830 0.0 16.0 19.0 -49]p
86 389.41 1062.7 4080262.0 11494 nd. n.d. 620 45 49.0[n.a. 440 0.0 170.0|n.a. 87.0 0.0 17.0 450 -7.1|porawaler
[67] 389.50 10626 4080262.0 11494 nd. nd. 740 51 45.0(na. 80 0.0 170.0|n.a. 130.0 0.0 150 380 -10.3
[ 68 ] 429.85 10225 4080262 0 1/30/95 720.0 78 30.0 07 88.0[n.a. 57.0 01 160.0 0.0 750 0.0 50 106.0 -13.2 | porewater
69 432.72 1019.4 4080262.0 _ 12/22/34 410.0 8.3 20.0 06 68.0{n.a. 60.0 14 166.0 0.0 240 0.0 60 21.0 1.0 porawater
70 445.62 1006.5 4080262.0 44/95 570.0 76 9.2 0.1 128.0[n.a 8.7 1.2] 265.0 0.0 242 [ 6.2 37.3 1.1]p
455.95 996.2 4080262.0 411185 5000 8.4 21 0.0 122.0[n.a. 56.7 0.3 2280 0.0 28.0 00’ 10.8 143 3.9 porewater
46473 987.4 40B0262.0 4/14/95 560.0 77 11 0.1 137.0[na. 54.8 1.4 232.0 0.0 26.2 0.0 125 223 72
470.18 961.9 4080262.0 7/25/94 760.0 856 38 05 207.0[n.a. 143.0 13.8 384.0 46.0 200 0.0 4.0 28.0 10
476.62 9755 40802620 B/30/94 660.0 8.7 12 0.2 156.0]n.a. 720 13.9 160.0 97.0 160 0.0 40 140 12
75 476.92 975.2 4080262.0 2Y04 590.0 9.0 13 0.2 120.0[na. 1404 9.4 §1.0 113.0 16.0 0.0 40 17.0 0.4 porewater
76 477.01 975.1 4080262.0 8/17/94 590.0 83 1.7 0.5 169.0n.a. 54.0 5.5 376.0 0.0 230 0.0 10 30.0 0.1
77 48314 968.0 4080262.0 94 460.0 8.9 0.9 0.3 106.8|n.a. 745 50 98.0 67.0 140 0.0 7.0 10.0 . 16|p
78 483.23 968.9 4080262.0 1013/34 400.0 9.3 12 05 85.0[n.a. 750 16.3 148.0 18.0 11.0 0.0 6.0 9.0 * T 2.4[porewater
179 489.51 962.6 4080262.0 107/94 470.0 8.9 1.0 0.3 87.8[na. 67.2 6.0 1780 0.0 18.0 0.0 6.0 9.0 2.4)p
80 501.21 950.9 4080262.0 1119/95 4200 8.8 22 07 1100|na. 740 309 740 79.0 140 0.0 0.0 9.0 55
(81} 51054 5416 4080262.0) 102494 na. 72 18 0.6 58.0/n.a. 64.56 18.0 104.0 00 10.0 0.0 4.0 9.0 86
(82 ] 516.79 935.3 4080262.0|  12/29/94 nd. 78 14 1.1 115.8]n.a. 559 10.0 203.0 18.0 210 0.0 50 260 0.6 | porewater
83 522.79 929.3 4080262.0 2/28/95 390.0 73 0.2 0.0 880|n.a. 52.9 06 168.0 0.0 1.9 0.0 EX] 16.0 5.1 |porawater
[84] 528.71 9234 4080282.0 2195 7500 a7 20 0.3 184.0[n.a. 50.7 (X 2110 79.0 394 0.0 56 17.5 2,
[ 85] 641.33 810.8 4080262.0 22194 na. 9.4 2.1 0.7 143.0|n.a. 352.0 8.0 228.0 19.0 10.0 0.0 4.0 23.0 10.1 |porewater
36 T
87 Jue-25 NRG-6 4828 1204.2 549274.0] 40788710 76/94 1070.0 5.4 122.0 233 356[na 97.4 0.0 340 00: 185.0 10 320 159.0 porewater
88 49.07 12935 545274.0] 40788710 117/95 860.0 7.0 104.0 180 35.0'n.a. 84.0 16 55.0 0.0 148.0 0.9 350 133.0
= 52.18 1290.3 545274.0] 40788710 7/21/94 620.0 7.0 705 15 29.2]na. 79.4 0.0 8.0 13.0 58.0 0.0 430 940
50 53.58 1288.9 5402740| 40788710 8/1/94 520.0 65 492 86 20.4[n.a. 78.1 0.0 60.0 0.0 470, 0.0 42.0 640 porawaler |
91 67.09 12754]  5492740|  4078871.0{  11/30/34 660.0| 7.0 243] 4.2 99.3|n.a. 61.4] 1.0 920 0.0 770| 0.0 470 77.0 |
92 74,62 1267.9 549274.0| 40788710 1/10/95 | 6300 686 330] 4.9 72.0|n.a. 51.0] 0.6 61.0 0.0 49.0] 0.1 40.0] 115.0 rowater |
B/7/9711:12 AM
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W Yang et al. (1996)mg)
"
-
A B [ D E F G | H 1 J K L [] N o P Q R | s T 1] v W X F3 AA AB

1 | SITENUMBER | Depth (m) | Elev (masl) | UTM(east) | UTM{north) Date Temp Sp.Cond | LabpH Ca Mg Na K Sio2 A HCO3 €03 Gl | ambr NO3 SO4__| Anion-Cation balance 14C_ | Trtum | Del13-C | De-D | Del 18-0
93 78.03 1264.5 545274.0] _ 4078871.0 112/95 1920.0 67 1760 19.0 2150 n.a. 68.0 0.9 61.0 0.0 1150: Fo.0 36.0 840.0

54 ! o

85 |UE-25 NRG-7a 455.04 S/76/94 na. na. 0.6 03 747[na. 715 0.0 104.0 34.0 390 00 8.0 230 porawater

9 456,83 6/28/94 500.0 75 28.7 0.5 73.2[na. 83.0 1.0 156.0 0.0 500 0.0 170 180 porawater

o7

98 |Perched Water

- <
100JUE-25 NRG-7a 46025 377/34|n.a. 2240 87 30 0.0 420 6.8 90 00 1140/na. 70 0.0 1.0 40 -1.9]perched water 66.9 10.4 -168 -83.9 -12.8)
101 :
102]UE-25 ONC#t 432.97 819.0 12115/84|n.a. 302.0 87 13.3 11 50.6 16 26.5 110 1160] 8.8 71 0 5.2 236 B.4{parchad water
103 : -

104]UsW G-2 640.22 602.8 548139.0|  4082564.0 2/8/95 |n.a. 259.0 77 7.8 05 6.0 52 51.0/n.a. 1160 na. 65 01jna 13.0 6.9 |perched water

105| |

106]UsW SD-7 479.76 966.8 3/8/95|n.a. na. na. 142 0.13 85 53 623 03 1120 0.0 14 00 338 9.1 -6.1 |perched water 344 62 10.4 -99.8 -12.4)

488.29 978.3 3/16/95 218 239.0 8.1 133 0.13 4523 53 57.4 04 1280 0.0 41 00 338 9.1 -4.5 |parched water 28,6 na. 9.4 997 -13.3]

1 488.29 978.3 ¥17/95 226 285.0 8.2 128 0.08 458 50.9 0.0 130.0 0.0 41 00 228 a6 -2.4parched water 284na. 9.5 -99.6 134
109 488,29 978.3 34209 233 2650 8.0 129 0.07 455 56.0 0.0 127.0 0.0 41 0.0 134 [ 0.6 |perched water 27.8]na. 95 -99.6 134
1 488.29 9783 21795 232 259.0 8.2 135 0.08 446 559 0.0 1280 00 41 00 13.2 103 1.0 |parched water 28.4]na. 55 -89.8 133
111 :

112JUSW SD-9/TS 453.85 10127 7794 27.0 4450 86 29 0.2 98.0 642 21 197.0 100 56 0.0 33 278 6.6 |perched water 418 ) 144 57.8 133
113

114Jusw UZ-14 384.60 1067.6 543133.0] 40802620 8/2/93 274 3120 76 23.0 18 39.0 342 07 1500 0.0 73 0.2 85 143 0.1 perched water 417 03 102 986 -13.8]
113] 384.60 1067.6 543133.0]  4080262.0 0/2/83 274 208.0 78 240 1.8 38.0 3.4 10 1488; 0.0 9.1 0.1 125 138 -0.2]perched water 406 31 -10.1 -97.5 135
11§ a87.68 1064.4 543133.0] 40802620 8/3/93 238 335.0 81 31.0 27 40.0 514 61 1476 0.0 83 0.4 6.8 163 0.2|perchad watar %66 0 55 -87.1 13,4
147 3%0.75 1061.4 5481430, 408026201 8/5/93 242 518.0 83 450 4.1 86.0 77 00 106.1; 0.0 155 0.4 0.0 2230 0.4 perchad water 66.8 0.4 92 874 121
118 390.75 1061.4 5481330| 40802620 8/17/93 |n.a. na na. 370 EX] 40.0 214 0.0 1440’ 0.0 72 01 12.7 §7.3 0.1 |perched water 323 18 98 97.8 13,3
119) 390.75 1061.4 5481330 40802620, 8/19/93|na. na. na. 30.0 24 350 257 0.0 1440 0.0 70 0.1 5.4 229 -0.1 |perched water 289 31]na. 57.8 13.4)
120} 390.75 1061.4 5481330 40802620:  &/27/93|na na. n.a. 27.0 21 34.0 321 0.0 1415 0.0 6.7 0.1 4.5 141 0.1 jperched water 272 Q 56 97.3 13.4)
121 390.75 1061.4 5481330  40802620.  #/31/93[na na. 7.8 31.0 25 350 40.7 0.0 1464 0.0 70 01 171 242 -0.3]perched water 292 o 13 -97.6 -13.1
122} : :

123]

124 AVERAGES: .

125 i

126Jue-25 UZN2 ; : 1.1 24 19.1 72 0.0 666 0.0 33 0.6 142 156

127uE-25 uzre : : 540.6 8.3 18.2 39 87.0 751 28 1463 220 350! 0.0 1638 255

128]usw uz12 ‘ 523.1 78 311 5.4 8.9 80.2 W) 147.7 173 574 0.0 135 553

129]uE-25 NRGS : 897.1 5.8 827 12.8 736 742 06 58.7 1.9 97.0 0.3 38,9 2126

130]UE-25 NRG-7a ! 500.0 75 20.7 0.4 740 773 [ 130.0 7.0 245 0.0 7.5 205

137 oversll AVG ] §13.2 78 29.2 54 310 731 35 135.1 15.7 484 ot 165 5456

132]Perchad Water 312.6 8.1 20.1 1.3 478 52 40.1 14 135.0 1.3 68 0.1 14.0 294 106 674 133

4
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Yang #t al. (1996)(molarity)

A ] 3 D E F G H | J K 1 L M N o P Q R s T u v W x [ v F AA AB
1| SE numBER (m) | Elev(mash | UTM{east} | UTMinorth) Date Temp | Sp.Cond | LsbpH [ Mg | Na K S102 Al HCO3 €03 =] Br NO3 $04 Anion-Catlon balance | _comments M€ Tiwm | Del13C | DetD [ Del18-0
(1] 0 o-men-yyyy © (units) (mot) (molt) : {molt) fmoit) (molt) {mold.) (molt) (moil} (mold) (mold} {molt) (moi) [percent) (PMC) | (YUY | (porrh | (permil) | (permd)
40.07800 24.30500 22,9077 29.00630) 60.08430 2696154 €1.01714 60.00920 3545270 79.90400 52,0044 96.06360 :
2.00000 2.00000 1.00000 1.00000 0.00000 3.00000 00000 -2.00000 -1,00000 +1,00000 +1.00000 -2.00000 —
UZ water samples .
n.a=ala not available
In.d.=not detected
ue-zs Uz Nz 0.00 1203.0] 40794450 e 174TE-05 2.057E-05 1.496€-05 0.000E 100 2619604 0.000E+00 8TT0E05 0.000€+00 9.226E-05 4.268E-05 0.5 |precip
15.80 1187.2 4073446.0 E,F.,Ei 77 B493EN4 B.483E-05 2.896€-04 [na 1.836E-09 0.000€+00 2.821E-04 8.758E-06 [na. 3019604 0.4 [porewater
15.80 167.2 0794460 2nam IAYIE-05| 2057E05 0.000€+00 0.000€+00 1017E-04 0.000€+00 JAIE04 0.000E+00 1.922E-04 8.1206-05 s
15.80 1872 40794460 1802 3.503E-04 1.605E-04 9.650€-05 0.000€+00 D.536E-04 ©0.000€+00 2.821E-04 2126605 4403E-04 2.185E-04 0.0 [porewater
15.80 1872 40794460 Fra) 6.236E-04 19ME04 1.964€-04 0.000€ +00 2091E-09 0.000E+00 1.636E-04 1.126E-05 317704 1.624E-04
%0.90 1729 40794460 2Nam2 1.996E-05 2087E-05 2.3206-06 0.000E+00 1.819E-04 0.000E+00 9.200E-05 0.000E+00 2.5806-05 4.893E-05 0.5 |porewaler
UE-25 UZFE 48.50 12628 549484.0) 4250 76 1.060E-03 5519604 1.290€-03 1.853€-05 1.800E-03 TAYE-O4 9.139E-04 0.000E+00 3.726E-04 7.526E-04 -2.0|porewaler
55.20 12575 549484.0) 4300 7.5 1.372E-03 4.526E-04 1.081E-03 3706606 1.967E-03 0.000E+00 1.072608 5.258E-06 5.322€-04 3.956E-04
%7.74 9449 549434.0) 7100; 87 7211E-04 5.637E-04 9.5006-04 0.000E+00 2.212E-03 0.000E+00 2313608 0.000E+00 2742604 29156-04 -1.4 | porawaler .
are17 9385 5494840 2300 81 6512604 2551E-04 1.0356-03 1.1126-05 2.245E-03 0,000E+00 6.770E-04 0.000+00; 3.709E-04 2.707E-04 1.2 |porewaler
20 37652 996.1 549434.0) 480.0 82 8.350E-04 3.250E-04 8.804E-04 0.000E+00 2524E-08 0.000€+00 1467E-03 0.000E+00 4193E-04 3019E-04 4.7 |porewaler
21 387.04 9256 549434.0 4300 85 3518E.04 9.875E-05 9.503€-04 0.000E+00 2278E-03 2.166E-04 7.516E-04 0.000E+00 2.903E-04. 1.457E-04 -2.7 | porewater
2 280.23 9223 549484.0) 5200 83 $115E-04 1522604 1.195E-08 5.550€-05 3947E-03 0.000€+00 7.808E-04 0.000E+00 3.064E-04 1.978E-04 6.9 |porewaler
B 395.33 9173 549484.0) 990.0 74 8.084E-04 €.105E-04 777604 0.000E+00 5.310E-03 2.0006-04 1.410E-08 0.000E+00 3064E-04 1874604 -1.9 | porewaler
24 40176] 9109 549484.0) 4200 73 5.140E-04 2.008E-04 2190E-03 AO77E05 2.002E-03 ©0.000E+00 9.026E-04 0.000€+00 3226E-04 1.874E-04 4.0 |porewater
25 408.62 903.0] 549484.0) 530.0 84 4242604 9.875E-05 1.034E-03 6.301E-05 7.801E-04 9.798E-04; 1.5806-03 ©.000E+00 2.903E-04 2304E-04 6.5 |porewaler s
26 41396, 2887 549484.0) 550.0 75 §483E-05 1.234E-05 7972604 A077E-05 2.299E-03 ©.000€+00" BASIE-O4 0.000E+00 2507E-04 1.947€-04 <0.1 |porewaler
27 42056 6921 549484.0) 290.0 86 1.008E-04 2469E-05 1.103€-63 9.636E-05 1.180E-03 7.799E-04 5.9296-04 0.000€+00 2.908E-04 2.602E-04 0.3 |porewater
28 42352 889.1 549434.0 530.0 79 8.82E-05 3.703E-05 1.040E-03 7412605 1.999E.03 5.999E-04 6.629€-04 0.000€ +00 2.984E-04. 2478E-04 0.6 |porewater
29 42541 sa7.3 549484.0 7100 78 1.347E-04) 1.234E-05 1465€-03 1445E-04 3.540E-03] 3.909E-04 4.795€-04 0.000E+00 2500604 2.290E-04 11.9 |porewaler
30 42508 6866 549484.0 550.0 87 1.248E-04 2.057E-05 X 1.318E-03 1.7426-04 216003 5AU9E-04 1.260€-03 0.000€+00 4.082E-04 4.684E-04 -0.3 ‘porewater
31 426.29| 8864 548484.0 710.0| 8.0 1.248E-04 1,846E-05 6.907E-03 |n.a. +2.047E-03 280tE04 4.884E-03 5.166E-D4 949604 0.000E+00 2.580E-04 2.082€-04 4.8 iporewaler
32 423.28 8834 549484.0 580.0 92 8.234E-05 1.234E-05 4.524E-03 |na 1.140€-03 1.260E-04 1.180E-03; 1.180E-03 5.641E-04 0.000E+00 2.258E-04 1.686E-04 0.1 porewater .
33 407 8820 549484.0 450.0 87 2994E-05 414E08 4.393E-03[n.a 1.269E-03 3.706E-05 2704E-09' 0.000E+00 7IUE-04 0.000E+00 38TIE-04 31423604 0.1 porewaler
34 435.35 8773 540484.0 570.0 88 ATHE05 4114E-08 5.820E-03 |na, 1.3406-03 1.2606-04 2.622E-09, 7,186€-04 GABBE-O4 0.000E+00 3.064E-04 2.394E-04 3.9;porewater
35 4ar21| €755 549484.0) 550.0 85 7.984E-05 2.480E-05 4915603 na. i 1.816E-03 2.261E-04 1.180E-03 1.180E-09 6.488E-04 0.000E+00 2.5006-04 1.978E-04 0.2 |porewater
38 43983 8728 549484.0 550.0 76 4242605 3290605 34TSE03 |na 1.147E€-08 4447E-05 2.999E-04] 1.460E-G3 STE-04 0.000E+00 1.822E-04 1426E-04 -0.6 | porewater -
37 45327 8554 549484.0 3600 92 1.572E-04 3.200E-05 3456E-08|na. 3.883E-03 9.710E-04 2.245€-03] 0.000E+00 1.072€-03 0.000E+00 9677E-05 1145604 2.7 | porewater
38 488,08 6246 549484.0 5700 89 2495E-04 1.24E-05 4.3506-03 na. 5902604 2.584E-05 2.966E-0] 0.000E+00 1.495€-03 0.000E+00 2097604 2811E-04 -3.68 | porewater
39 IStatic Water = 4892 m -
40 490.09 6226 549484.0) 660.0 80 6.238E-04 1.24E-05 4.608E-03 na. 5.650E-04 9.708E-05 2786E-03 0.000E+00 2.003E-63 0.000E+00 1613E-04 3AIE-D4 2.8 | porewater
41 50149 8112 545484.0 4500 2.0 2271603 A5I7E-04 1AT9E-03na. 1.165€-03 1.112E-04 2.655€:03 0.000E+00 1.974E-03 0.000E+00 1.200E-04 2815E-04 12.8 | porewater
42 50344 8092 549484.0 4200] 84 4317E04 1.24E-05 2871E-03{na 7.889€-04 2.504E-05 1.426E-03 3166604 7.616E-04 0.000E+00 9.677E05 2.082E-04 6. |porewaler
) 401.19) 6215 549484.0 I na. 2B44E-04 5.563E-05 3A45E-03|na. 6.025E-04 4A47E-05 A451E.03 D.000E+00 3.226E-08 3.029E-04 02
4 504.22 8084 549484.0 X na 2570E:04 7 AOBE-05 3310603 |na. 2839663 7.375€-04 2891E-03 0.000E+00 4.839E-06 2884E-04 03
45 s0422 6084 549484.0 X na. 2.145E-04 2880E-05 2.845E-03]na. 3.062E-04 0.000E+00 2.485E-03 0.000E+00 0.000E+00 2654E04 00
48 508.33] 8043 549484.0 na. 2.006E-04 534905 3.793E-03[na. 2746E-04 3.706E-08 I2UEB 0.000E+00 0.000€+00 2.884E-04 0a
47
48 luswuz 14 l 13200 86 4.890E-04 2510604 9.903€-04 3.706E-05 4.015E-03 3.000E-04 5.645E-04 3A4T5E-04 1.8 | porewater
(45 630.0 69 1.245€.03 5431E-04 1.495€-03 1112605 2147603 .000E+00 3548E-04, 687004 -0.9 | porewater
5300 76 1.016E-03 4156604 1.341E:03 0.000E+00 1426E-03 0.000E+00 4.180E-04 2.432E-04 ~4.1|porawater
600.0 72| 1.390€-02 5.431E-04 1.956E-0d 0.000E+00 1.196E-08 0.000E+00 4677E-04 8.840E-04 -1.8 | porewater
5500 69 1170608 5.225E-04 1.325€-09 0.000E+00 1.2956-09 0.000E+00 4.120€-04 7.807E-04
6000 70 1.275€-03 5.67BE-D4! 1.528E-00 0.000E+00 2.008€-03 0.000E+00 3.709€-04 8.640E-04' 0.5 porawatar
5400 [x 1220603 4.320E-04. 1569603 0.000E+00 1.090E-08 0.000E+00 4032604 9.969E-04| -2.1 | porewnter
8900 69 1.709E-09 5.864E-04! 1511E-03 0,000E+00 1.721E09 0.000E+00 4.709E-04 9.990E.04 4
650.0 77 1.534E-03 4937604 1.356E-08 0.000E+00 1.934E00 0.000E+00 2548E-04 1.062E-03 -1.7 |porewater .
6100 65 1.367E-03 4732604 1287602 ©.000E+00 1.205€-09 0.000€+00 2.546E-04 1.062€-03 -1.5|porewater
7300 65 1.892€-08 4.649E-04 1.290E-03 0.000E+00 6.031E-04 0.000E+00 370904 1.353€-03 -20}porewater
7400 68 1.597E-03 A36IEOL 1.5496-03] 0.000E+00 1.016E-03 0.000E+00) 3.387E-04 1.249€-03
7100 65 1.634E-03 4402604 1.626E-03 0.000€+00 9.014E04 0,000E400 2.250E-04 1.352€-03 -3.0|porewatar e
8400 79 146203 4.279E.04 1.518E-03 0.000£+00 9.0ME-04 0.000E+00 2.500E-04 1.208€-08
6300 71 1.6726-03 4.320E-04 1.049E-03) 0.000E+00 1.6736-03[n.a. 2419E-04 9.785E-04 5.7 |porewater
8100 7.6 7.984E-04 4.114E-05 1015603 112604 2.655€-03 |na. 2742604 1041E-03 -11.7 [porewater
580.0 68 1622603 4.957E-04 7.656E-04 0.000€+00) 1082602 Ina. 1.935E-08 8.224E-04 4.7 |porewater
na,,  na 1073603 1.522E-04 5.825E-04 0.000€+00) 2.786E-03 ina. 2.560E-04 1.978E-04 4.9 | porewater
ng. nd. 1.547E-03 1.851E-04 7323604 0.000E+00) 2786E-03 ina. 2.742E-04 4.684E-04 -7.1|porewater
Y ¥ nd. nd. 1.846E-03 2.098E-04 6.324E-04 0.000£+00 2786E-03 [na. 2.419E-04 3.956E-04 103 |porewater e
X 0, Y 7200 78 7485E-04 2.080€-05 D487E-04 2.706E-06 2622603 0.000€+00 1.064E-05 1.103€-08 -13.2 | porewaler
4100 83 4.990E-04 2.469€-05 5.996E-04. 5.189€-05 2721E-08 0.000E 00 9.677E-05 2.188E-04 1.0 |porewaler
§700 78 2206604 4.114E-06 1.143E-03 4.447E-05 4343600 0.000E+00 9.999€.05 3.88E-04 1.1 porewaler -
500.0 B 5240605 0.000E+00 94I7E-04 1.1126:05 3.737€-03 0.000€+00 1.742E-04 1.489E-04 3.8 |porewater
5600 7.7 2745E-05 4.114E-06 8121E-04 4.077E-05 3.802F-03 0.000E+00 2.016E-04 2.321E-04 7.2 |porewater
2600 Y] 8902505 2.057€05 2.380E-08 511SE:04 6.299E-03 7.6856-04 6451E.05 2915E-04 1.0 [porewaler
660.0 8.7 29ME-05 8.229E-08 1.196E-02 5.152E-04 2822600 1616603 6451E-05 1.457E-04 1 -
500.0 20] . 3244E05 8229608 237E0R] 5 IAME-0L 9.997E-04 1.883€-03 6.451€-05 1.7706-04 0.4] porewater
890.0 [E] 4.2426-05 2057E-05 8.987€-04 " 5745604 6.162E-03 0.000€+00 1.613E-05 3123604 0.1 porewater :
4600 a8 2246E-05 1.234E-08 1.2406-08 1.855E-04 1.606E-03 1.H6E03 1.120E 04 1.041E-04 1.8 [ porewater o
4000 23 2994E-05 2.067€-05 1.248E-08 6.041E-04 2.426E-03 3.0006-04 9.677E-05 9.369E-05 2.4 | porewater
4700 as 2.495E-05 1.264E-05 1118603 2224604 2917E-03 0.000E+00 9677E-05 9.969E-05 24 | porewater
4200 68 SA89E-05 2.880E-05 1232603 1.145E-03 1213603 1316602 0.000E+00 9.369E-06 5
na. 72 4491E-05 2 489E-05 X 1.0756-03 6.671E-04 174E-03 0.000E+00 2821E-04 ©.000E+00 6451E-05 0.269E-05 s
nd. 79 3495E-05 4.526E-05 5.037E-08 9.304E-04 3.706E-04 3327603 3.0006-04 5.920€-04 ©.000E+00 8.064E.05 2.707E-04.
83 390.0 73 4.890E-06 ©.000E+00 8.804E-04 2.2246-05 2753€-03 0.000E+00 3.I57E-04 0.000E+00 5.000E-05 1.666E-04 5.1 |porawater
84 750.0) 87 4.990E-05 1.234E-05 8.4F8E-04 3.708E-08 9458603 1.316E-03 1.111E-09 0.000E+00 903605 1.822E-04 29 [porewster .
3 na. 94, 5.240E-05 2.800E-05 5.856E-00 1.400E-09 9.753E-03 3.166E-04 2621E-04 0.000E+00 6451E-05 2.394E-04 10.1 |porewater
[
B7 JuE-25 NRG6 4078871.0 ) 10700 64 304E-03 B 587E-04 1.621E-09 0.000€+00 5.572E-04 0.000E+00 5218E-00 1.2526-05 SA61E-04 1.655€-03 porewater
88 40788710 7R5 8600 79| 2 595E-03 7 406E-04 1308609 5.900€-05 9.014E-04 0.000E+00 4475600 1.126E-05 5.645E-04 1447E-03 porewater h
2 40788710 7104 6200 70 1.759€:03 4.732E.04. 1.321E-08 0.000E+00 7.867E-04 2.166E-04 1.636E-03 0.000E+00 6.935E 04 9.765E-04 porewater
90 40788710 [ 6200 (X 1.228€-09 9.536E-04. 1.279E-03[n 2. 1300E-03 0.000E+00 9.83TE-04 0.000E+00 1.326E-03 | 0.000E+00. 6.774E-04 6,662E-04. porewaler
9 40788710] 1179084 6600 70 £063F-04 1726604 4319603 na 1022603 3.706E-05 1.508€-08 0.000€+00 2172603} 0.000E+00] 7.580E-04 B16E-04 porewaler
2 40788719 110585 630.0 68 B.234E-04 2016E-04 3.1326-09[n.a. 8.485E-041 2.224E-05 9.997E-04 0.000E+00 1.382E-03 1.252E-06 6AS1E-04 1.197E-08 porewater
[ 93] 40788710 112795 19200 67 4991E-08 7817604 9.352E-00[na. 1132603 3.396E-05 9.997E-04 0.000E+00. 3.244E-08 0.000E+00) \'S.sggm B744E-03 porewsler
54
95 JuE-25 NRE-7a 5264 na. na 7.635€-04 1.74E05 324%-03|na 1.190E-03 0.000E+00 1.704E-03 5.866E-04, 1.100E-03| 0.000E+00) 2.903E-04 2.394E-04 [porewsaler e
3 6B 5000 75 TAG1E-04 2.057€-05 3AM4E-03na. 1.391E-03 3.706E-05 2557603 0.000€+00) 1.410E-03 0.000E+00) 2742604 1.874E-04 porewaler
m
38 |Porchad Water -
99
100]uE-26 NRG-7a 46025 anmina, 2240 87 7.4B5E-05 0.000E+00 1.827E-03 1.739E-04 1.498E-04 0.000E+00. 1.668E 03 [n.a. 1.974E-04 0.000€ 00| 1813605 4.164E-05 1.8 [pecched water 683 104 -166 %38 128
101
102[uE-25 ONC# 432.97 819.0 121154 {na. 2020 87 331DE-04 4.525E-05 2.201E-08 8.208E-05 441004 4.077E-04 1.885€-08 1.466E-04 2.003E-04 0.000E+00] 6.386E-05 2A57E-04 6.4 perched water
103
104juswaz 4922 6028 5481200] 40825540 2//95]na 2590 77 1.971E-04 2.057€-05 2001E-03 1.390E-04 8486E-04[n.a, 1.901E-08[n.a. 1.833E-04 1.252€:08 [na. 1.353€-04. 6.9 |perchiod waler
105
196]usw sD-7 47976 086.8 s ina. na. n.a. 3.5436-04 5,349€-06 1.979€-03 1.356E-04 1.037E-03 1.038E-05 | 1.636E-03 0.000€+00 1.241E-04 0.000E 400 5451E-04 SATIE-05 -6.1 iperched waler 344 62 998 -134
107 48829 5783 365 218 2090 81 3319604 5.3496-08 X 1.356E-04. 9.553E-04 1631E-05 2.008E-03 9.000E+00 1,156E-04 0.000€+00 5AS1E-04 9ATIEQS 4.6 iperched waler 28.6[na. 7 -133)|
Jog 488.20 9783 217785 226 2850 82 2IME-04 2200608 X 1.407E-04 BATIEOA 0.000€+00) 2.131E-03 9.000€+00 1AS6E-04 0.000E+00 QETTEO4, 8.952E-05 | -2.4 parched waler 098] 134
108 48829 9783 /205 233 265.0 80 A218E-04 2080608 X 1.381E-04 9.154E-04 0.000€+00| 2.081E-03" 0.000E+00 1.156E-04 0.000E+00 2961E-04 8.848E-05 | 27.9|na. e -134
110 A9l . o783 372185 22 2500 82 3358E-04 3202608 X JAOTE04 DIME04 .000€:00 2.006:03 Q.000E+00 1156E-04 .000E 100 2.129E.0¢ 1.072E-04] 28.4na sesl 133
Page 1 ST/TI1:15 AM
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1 A 1 B [ D E F | 6 | H | J K L M N 0 [ Q R . S T 1] [ W X Y Z AR AB
Elev (masl) | UTM(sast) | UTM{norh} Date | Temp Sp.Cond | iabpH Ca Mg Na K SI02 )i A HCO3 coa =) Br NOa S04 Anlon-Cation balance | _comments 14-C Trium | Del13-C | DetD | Del 180
H |
o 1012.7 7B 279 445.0 86 7.236E-05 B.220F-06 4.263F-03 2.507E-04 1.068E-03 7.783E-05 3.229E-03 1.866E-04 1.580E-04 0.000€+00; 5.322E-05 2873E-04 -6.6 |perched water 418 o -144 -97.8 -13.3|
1067.5 548133.0 4080262.0 a2m 271 3120 76 5.739E-04 7.408E-05 1.696E-03 1.4326-04 5.692E-04 2.504E-05 2458E-03 0.000€+00 2.228E-04 2.5C9E-06 1.387€-04 1.489E-04 0.1 |perched water 417 0.3 -102 -13.8]
— 1067.5 548133.0 4080262.0 823 271 308.0 78 5.988F-04 7 406E-05 1.653E-03 9.975E-05 6.058E-04 3.706E-05 2439603 0.000F +00 | 2.567E-04 1.252€-06 2.016E-04 1.437E-04 408 31 -10.1 -13.5
1064.4 548133.0 4080262.0 8383 2.8 )50 8.1 7.735E-04 1.111E-04 1.740€-03 1.125E-04 B8555E-04 2261E-04 2.419E-03 0.000€+00 2.341E-04 5.008E-06 2.726E-04 1.897E-04 water 366 o 9.5, ~13.4)
1061.4 548133.0 4080262.0 8/5/83 242 5180 83 . 1.123€-03 1.667E-04 3.828E-03| 1.483E-04 1.282€-04 0.000E+00 1.739€-03 0.000€ +00 4.372E-04 5.006E-08 0.000E+00 2.321E-03 A 668 a4 92| -121
. 1061.4 548133.0 4080262.0 81783 |na. na. 9.232F-04 1275604 1.740€-03 | 1.811E-04 3.5626-04 0.000E+00 2.360€-00 0.000E +00 2031E-04 1.252€-06 2048604 5.965E-04 0.1 |perched water C_ 33 1a 88 -13.3;
10614 548133.0 4080262.0 8153 |na. LEN n.a. 7.485E-04 9.875E-05 1.522E-03 B.440E-05 4.277E-04 0.000E+00 2.360E-03 0.000E+00 1.974E-04 1.252€-08 2484E-04 23B4E-04 01 289 3.tna. -13.4
1061.4 548133.0 40802620 82793 na. na. n.a. 6.737E-04 8.640E-05 1478E-03 4.604E-05 5.342E-04 0.000E+00 2319E-03 0.000E +00 1.890E-04 1252606 2.339E-04 1.468E-04 0.1 [perchad water 272 o 96 -134)
106814 5481330 4080262.0 831938, LED 78 7.735E-04 1.029E-04 1.5226-03 1.049€-04 B.774E-04 0.000E+00 2.399E-03 0.000€ +00 1.974E-04 1.252E-06 2.758E-04 2519€-04 0.3 |perched water 22 Q -11.3 -97.6 -13.1
2.T75E-04 9.792E-05 BTE-04 1192604 0.000€ +00 1.091E-03 9.000E+00 7.A53E-06 2.280E-04 1526E-04
127JUE-25 UZHE 540.6 83 4.529E-04 1.611E-04 3.786E-03 1.251E-03 1.032E-04 2,397E-03 3.661E-04 5.099E-07 2.70TE-D4 2.659E-04
128BJusw U2-14 §231 78 7.756E-04 2.MSE-04 3.782E-03 1.335E-03 1.813E-04 2.420E-03 2.885E-4 0.000€+00. 2.178E-04| 5.754E-04
— 129JUE-26 NRG-6 297.1 LX) 2.064E-03 5.261E-04 3.203E-03 1.235€-03 2171E-05 9.623E-04 3.005E-05 3.576E-06 | 6.213E-04 2.213E-03
130JUE-25 NRG-7a 500.0 15 7.298E-04 1.646E-06 3.2N7E-03 1.206E-03 1.853E-05 21ME03 2.833E-04 0.000E+00 24 04 21ME-4 !
I &13.2] 79 7.2806-04 2.0896-04 3.520E-03 | 1.216E-03 1.310E-04 2214603 2.6186-04 1.105E-06 | 2.6536-04 5.885E-04 |
— | 3126 81 5017604 5.516E-05 2.078£-03] 1.318E-04 6.67SE-04 '5.008E-05 | 2.213E-03 2.089€-05 1.178E-06 2.2606-04 3.060€-04 [ 106 074 B |
\ .
- 4
1 4

Page 2 67/9711:15 AM
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—_ GIS/MAPPING

‘/ Figure 6-1 of (Ahola, 1992) was scanned and imported into ARC/Info. The image (rice84.tif)

~—— was then projected into UTM, zone 11 using an ARC/Info command called REGISTER. REGISTER

takes a vector coverage that has already been projected and relates that information to the un-projected

image. The vector coverage was created by digitizing points from figure 5-1 (Ahola, 1992) that had

— 1atitude and longitude information. The latitude and longitude information was the converted into

—— UTM, zone 11 using ARC/Info. ¢ S —

S|

[

The projected image was then converted from rasters to vectors through a process called

—1 autovectorization. This involved converting the image into a grid using the IMAGEGRID command in
—— ARC/Info. The grid (rice84grd) is then converted into a vector coverage (rice_cntr) by the GRIDLINE
command. This vector coverage is now an ARC/Info coverage that has GIS capabilities. Each contour
line was assigned information regarding its hydraulic head value.

- A ————————

The next objective was to create flow paths perpendicular to the hydraulic head. This was done
by writing a C program that took coverages containing the partial derivative of X and the partial
T derivative of Y of the rice_cntr coverage, and computed the gradient of rice_cntr over a grid. The C
— program then draws arrows in the direction of the flow. The magnitude of the arrows indicates the rate
—— of change of the flow. (i.e. the larger arrows indicate higher, local gradients). ——

e

pra—

v The coverages containing the partial derivatives of X and Y were computed using earthVision.
~ First, rice_cntr--the vector coverage--was converted into a .dat file called rice_tin_hydro.dat. This file
—— was then brought into the graphic editor where non-vertical faults were added in high gradient areas to

' minimize first and second derivatives. This was neccessary due to the minimum tension grid that was fit
" | to the data. The minimum tension gridding algorithm created a dome of water uphill and a basin
~—— downhill from steep gradients in an attempt to best fit the data. Clearly, this would not happen in a real
— | world situation. The non-vertical faults eliminated or minimized the doming and downwarping effects
by reducing the importance of first and second derivatives. The non-vertical fault file is called

' keeper.nvflt. %W

e

] After the non-vertical faults were in place, a minimum tension grid was created from the
rice_tin_hydro.dat file and keeper.nvflt. This grid (keeper.2grd) was then brought into the formula T
~ processor of earthVision where the partial derivatives X and Y were taken. The partial derivatives were
— initially placed into the earthVision .2grd (or grid) format. These files are called keeper_partx.2grd for _____
the partial of X and keeper_party.2grd for the partial of Y. In order for the C program to be able to
 read these files, they were converted to .dat files by a program called ev_export. After the .dat files
1 were created, the C program was called to use the partial derivative coverages to create the gradient =
—— vectors and place them in a new file with a .lin extension. Keeper.lin is the file with the flow vector

data.

[ES—

— ARC/Info was then accessed in order to create a vector coverage from keeper.lin. S
— GENERATE--a sub-program of ARC/Info--was called to create the coverage rice_ev_33 from

keeper.lin file. The GENERATE command takes the data from the .lin file and produces the flow
" vectors in the correct map locations. The flow model can now be layered with other ARC/Info —
——— coverages that have the same projection.

Ahola, M., 1992, Regional Groundwater Modeling of the Saturated Zone in the Vicinity of Yucca
™ Mountain, Nevada: Iterative Performance Assessment--Phase II, CNWRA92-001, San Antonio, Texas: ..
—— Center for Nuclear Waste Regulatory Analysis.

H
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