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Thermal conductivities from the Tertiary tuff “pile” in Well USW G-1. Sass et al., 1987.

Depth, = Formation (member) Lithology _ K Saturation
[T 1 K 1
Paintbrush Tuff
262.3 (Topopah Spring Member) Densely welded tuff 2.15 U
_6405.4 Densely welded tuff 1.18 u
Tuffaceous beds of
458.1 Calico Hills Non-welded tuff 1.30 U
520.0 Non-welded tuff 1.17 U
---------------------------------------- SWL (static water level) ==-==-=-=sceo-ccccccccconcomcaonx
Crater Flat Tuff .
612.6 (Prow Pass Member) Partially welded tuff 1.28 s
630.9 Partially welded tuff 1.33 S
693.1 (Bullfrog Meamber) Non- to partially welded tuff 1.37 S
704.2 Non- to partially welded tuff 1.38 S
721.7 Partially welded tuff 1.88 S
753.6 Moderstely to densely welded tuff 1.80 S
759.9 Moderately to densely welded tuff 1.88 S
773.0 Moderately to densely welded tuff 1.90 S
182.7 Moderately to densely welded tuff 1.36 S
Crater Flat Tuff :
823.3 (Tram Unit) Partially to moderately welded tuff 1.39 S
857.7 Partially to moderately welded tuff - 2.26 S
868. 1% Partially to moderately welded tuff 1.80 S
892.5 Partially to moderately welded tuff 2.07 S
892.8% Partially to moderately welded tuff 1.94 5
892.9* Partially to moderately welded tuff 1.87 S
895.7 Partially to moderately welded tuff 2.10 S
929.6 Partially to moderately welded tuff 1.95 S
930.2% Partially to moderately welded tuff 1.42 S
940.4 Moderately welded tuff 1.54 S
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Depth, » Formation (member) Lithology w.'lxx'l Saturation
967.3 Partially welded tuff 1.62 S
983.6 Non-welded tuff 1.67 s
1013.8 Vitrophyre 1.67 S
1064.5 c::;::.rll,:; J“f £ Vitrophyre 2.00 s
1065.6 Vitrophyre 1.80 S
1091.6 Flow breccia Flow breccia 1.86 S
1123.4 Flow breccia 1.43 S
1157.9 Flow breccia 1.95 S
1187.9 Flow breccia 1.49 s
1219.4 Lithic Ridge Tuff Partially welded tuff 1.65 S
1253.6 Partially welded tuff 1.80 S
1280.1 Partially welded tuff 1.88 S
131'9.9 Partially welded tuff 1.72 S
1349.2 Partially welded tuff 1.7 S
1389.4 Partially welded tuff 1.86 S
1419.3 Partially welded tuff 1.75 S
1450.7 Lithic Ridge Tuff Partially welded tuff 1.96 S
1477.5 Non-welded tuff 2.10 S
15;11.6 Non-welded tuff 1.68 S
1540.0 ‘2:‘:‘;;_“gnﬁ:":“:'b:::"g Densely welded tuff 1.98 s
1573.0 Densely welded tuff 1.98 S
1600.0 Densely welded tuff 2.15 S
1632.6 Bedded tuffs 2.12 S
1675.7 Non-welded tuff t1.70 S

Thermal conductivities from the Tertiary tuff “pile” in Well USW G-1. Sass et al., 1987.
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Depth, &' Formation (member) Lithology w.-le_l Saturation
1716.9 Densely welded tuff 1.94 s
1747.7 Hoderately welded tuff 1.91 s
1754.5 Moderately welded tuff 1.85 S
1783.3 Moderately welded tuff 1.97 S
1813.8 - Moderately welded tuff 1.89 S
1814.0 Moderately welded tuff 1.86 S

Thermal conductivities from the Tertiary tuff “pile” in Well USW G-1. Sass et al., 1987.
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For-ation (member)

Depth, = Lithology u.-lKK_1 Saturation
-110.7 (Paintbrush Tuff) Non-welded tuff 0.88 [}

T 135.6 Non-welded tuff 0.69 u
166.8 (Pah Canyon Member) Partially welded tuff 0.85 u
196.6 Moderately welded tuff 1.53 U
230.6 Bedded tuff 0.97 u
259.17 (Topopah Spring Member) Welded tuff 1.67 U
279.4 Densely welded tuff 1.95 1]
309.6 Densely welded tuff 2.01 u
337.2 Densely welded tuff 2.13 U
371.1 Densely welded tuff 2.15 U
394.2 Densely welded tuff 1.74 U
422.2 Densely welded tuff 1.71 U
451.6 Densely welded tuff 2.05 u
481.6 Densely welded.tuff 2.09 )]
495.5 Densely welded tuff 2.11 U
--------------------------- cececsscceawe SWL (static water level) ~-~-ccccccceccaaa.
525.8 Bedded tuff 1.16 S
555.4 ‘z:fif::";‘i‘:l:‘)’ds of Bedded tuff 1.10 s
579.3 Non-welded tuff 1.14 s
586.6 Non-welded tuff 1.06 S
617.4 Non-welded tuff 1.16 S
644.9 Non-welded tuff 1.16 S
675.7 Non-welded tuff 1.31 S

Thermal conductivities from the Tertiary tuff “pile” in Well USW G-2. Sass et al., 1987.
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Depth, = Forsation (member) Lithology H--'KK-‘ Saturatioa
700.6 Non-welded tuff 1.28 5
731.6 Non-welded tuff 1.19 S
761.8 Noa-welded tuff 1.24 S
793.0 Partially welded tuff 1.37 S
822.4 Moderately welded tuff 1.37 S
852.6  Cpeeet e ) Moderately welded tuff  1.89 s
885 Partially welded tuff 1.65 S
916.9 Partially welded tuff 1.51 ]
951.5 Partially welded tuff 1.43 s
982.1 Non-welded tuff 1.56 S

1010.8 (Bullfrog Member) Moderstely welded tuff 1.83 S

1013.0 Moderately welded tuff 1.78 S

1028.5 Moderately welded tuff 1.89 S

1041.2 Non-welded tuff 1.81 S

1071.6 Bedded tuff 1.60 S

1101.6 (Tram Unit) Lithic-rich tuff 1.90 S

1137.2 Partially welded tuff 1.60 S

1166.9 Partially welded tuff 1.92 5

1202.7 Bedded tuff 1.97 S

1234.1 Bedded tuff 1.76 S

1294.5 (Tuff of Lithic Ridge) Partially welded tuff 1.98 S

1324.4 Partially welded tuff 2.07 S

1355.0 Partially welded tuff 1.98 s

Thermal conductivities from the Tertiary tuff “pile” in Well USW G-2. Sass et al., 1987.
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Depth, = Formation (wember) Lithology K Saturation
we ! K!
1385.1 Partially welded tuff 1.84 S
1416.0 Partially welded tuff 2.04 S
1444.8 Partially welded tuff 2.07 S
1461.9 Partially welded tuff 2.31 S
(Rhyolitic lava and .
16498.1 flow breccia) Flow breccia 2.46 S
1535.6 Lava 2.16 S
1560.2 Lava 2.13 S
(Quartz latitic la\;a and
1588.9 flow breccia) Lava 2.40 S
1622.6 Lava 2.14 S
1650.5 Lava 1.77 S
1681.9 Flow breccia 1.92 S
1711.2 Flow breccias 2.1 S
(Dacitic lava and
1734.4 flow breccia) Lava 2.49 S
1765.8 Lava 2.04 S
1796.4 Bedded tuff 2.42 S
1827.0 (older tuffs of USW G-2) Moderately welded tuff 2.21 S

Thermal conductivities from the Tertiary tuff “pile” in Well USW G-2. Sass et al., 1987.

plate 4.3.3.-40b



Thermal conductivities from the Tertiary tuff “pile” in Well USW G-3. Sass et al., 1987.

Depth, = Formation (member) Lithology K Saturation
wa !l k!
Paiatbrush tuff
35.7 (Tiva Canyon Member) Welded tuff 2.03 [V}
61.0 Welded tuff 2.20 u
96.0 Welded tuff 1.89 U
133.2 Bedded tuff (non-welded) 1.28 U
152.4 (Topopah épring Member) Moderately welded tuff 1.54 U
183.3 Moderately welded tuff 1.95 u
214.0 Welded tuff 2.26 v
253.3 Welded tuff 2.22 u
276.5 Welded tuff 2.23 U
311.6 Welded tuff 2.17 U
335.7 Welded tuff 2.01 U
367.3 Densely welded tuff 1.34 u
396.5 Partially welded tuif 1.08 u
(Tuffaceous beds of -
453.0 Calico Hills?) Non-welded tuff 0.84 U
457.3 Non-welded tuff 0.91 u
Crater Flat Tuff
489.4 (Prow Pass Member) Non-welded tuff 2.50 I}
$19.1 Partially welded tuff 1.61 U
549.9 Partially welded tuff 1.02 U
580.6 Partially welded tuff 1.07 ]
608.5 Bedded tuff 1.15 u
Crater Flat Tuff .
640.3 (Bullfrog Member) Partially welded tuff 1.90 u
669.4 Welded tuff 1.86 U
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Depth; » Formation (member) Lithology H."xx" Saturation
704.1 Welded tuff 1.98 u
734.7 Welded tuff 2.01 u

---------------------------------------- SWL (static water level) =--cecmeecommmacaaeo
767.1 Moderately welded 1.91 S
791.2 Partially welded 1.31 s

- End GU-3 -
795.4 Partially welded 1.20 S
829.7 f;:::‘nf:;:r;““ Non- to partially welded tuff 1.73 S
859.9 Bedded tuff 1.69 » S
920.6 Moderately welded .77 s
949.2 Partially to moderately welded tuff 1.77 S
986.4 Moderately to partially welded tuff 1.97 S

1011.9 Partially to moderately welded tuff 1.39 s

1042.9 Partially to moderately welded tuft 1.39 S

1074.1 Moderately welded tuff 1.66 S

1103.5 Moderately welded tuff 1.41 S

1134.1 Moderately to partially welded tuff 1.50 S

1162.1 Partially to moderately welded tuff 1.37 S

1194.8 Lithic Ridge Tuff Moderately welded tuff 1.71 S

1224.7 Partially welded tuff 1.53 S

1255.9 Non- to partially welded tuff , 1.60 S

1286, 7 Partially to moderately welded tuff 1.64 S

1316.6 Partially welded tuff 1.74
1347.6 Hodérately welded tuff 1.1

Thermal conductivities from the Tertiary tuff “pile” in Well USW G-3. Sass et al., 1987.
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Depth, = Formation (member) Lithology *_IKK_l Saturation
1347.6 - Moderately welded tuff 1.71
1377.6 Partially to moderately welded tuff 1.74
1407.6 Partially to moderately welded tuff 1.75
1438.9 Moderately to partially welded tuff 1.85
1469.6 Hoderately to partially welded tuff 1.86
1499.8 Older tuffs (Unit A?) Welded tuff 1.92
1529.5 Welded tuff 1.80

Thermal conductivities from the Tertiary tuff “pile” in Well USW G-3. Sass et al., 1987.
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Depth, » Formation (member) Lithology X Saturation

we ! K}

Paiatbrush Tuff
27.6 (Tiva Canyon Member) Densely welded Luff 1.88 U}
77.2 (Tomopah Spring Member) Deasely welded tuff 1.33 1]
116.1 Moderate to densely welded tuff 1.2 u
151.3 Densely welded tuff 2.03 u
183.3 Densely welded tuff 2.04 u
214.8 Densely welded tuff 2.17 L]
253.0 Densely welded tuff 2.1 u
286.5 Densely welded tuff 2.21 u
324.8 Densely welded tuff 1.69 u
376.1 Densely welded tuff 1.87 v
418.% Noa-welded tuff 0.95 u
448.2 Rhyolite lavas and

tuffs of Calico Hills Non-welded tuff 1.11 u

(Tuffaceous beds of Calico Hills)
419.6 Nou-velded tuff CLn v
511.6 Non-welded tulf 1.14 u
---------------------------------------- SWL (static water level) ==----ecmcomcammm oo,

Crater Flat Tuff
544.) (Prow Pass Member) Nog-welded tuff 1.23 S
570.8 Partislly welded tuff 1.52 S
603.2 Non- to partially welded tuff 1.23 S
627.5 Partially welded tuff 121 S
660.5 Partially welded tuff 1.19 S

Crater Flat Tuff .
694.9 (Bul 1{rog Member) Pactially welded tuff 1.71 S
721.5 - Partrslly welded tuff 1.25 S

Thermal conductivities from the Tertiary tuff “pile” in Well USW G-4. Sass et al., 1987.
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Depth, ®» Formation (member) Lithology K Saturation

wa ! K2
752.5 Partially welded tuff 1.36 S
786.1 Pacrtially welded tuff 1.91 S
820.2 Partially welded tuff 1.39 s
849.9 (Tram Member) Non- to partially welded tuff 1.28 S
873.4 . Tuff 1.99 S
905.7 Tuff 1.25 S

Thermal conductivities from the Tertiary tuff “pile” in Well USW G-4. Sass et al., 1987.

plate 4.3.3.-42a



Depth, m

Formation (member)

wn ! K7}
1310.4 Lone Mtn. Dolomite 5.36
1330.5 Lone Mtn. Dolomite 5.08
1339.9 Lone Mtn. Dolomite 4.67
1351.6 Lone Mtn. Dolomite 4.91
1367.4 Lone Mtn. Dolomite 5.17
1387.0 Lone Mtn. Dolomite 4.7
1399.1 Lone Mtn. Dolomite 4.93
1414.5 Lone Mtn. Dolomite 4.76
1429.0 Lone Mtn. Dolomite 4.45
1454.1 Lone Mtn. Dolomite 5.09
1479.1 Lone Mtn. Dolomite 4.79
1490.5 Lone Mtn. Dolomite 4.94
1801.6 Roberts Mountains Formation 5.47°

Thermal conductivities from Paleozoic carbonates. Sass et al., 1987.
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J-13 UE-25p#1 UE WT-13 UE-25 WT-5 UE-25b#1
EL. 1011m EL. 1114m EL. 1031m EL. 1083m EL. 1200m
~WT. 283 m . WT. 384 m WT. 303 m WT. WT. 470 m
Temp.°C |Depth (m) Temp.°C | Depth (m) Temp.°C | Depth (m) Temp.°C |Depth (m) Temp.°C |Depth (m)
25 135 20 40 25 175 20 35 20 60
30 270 25 100 25 130 25 230
35. 770 30 300 30 230" 30 430
35 440 35 700
USW H-1 UsSw G-1
40 700 EL.  1302m EL.  1324m 40 N
WT. 572 m WT, 572 m
45 910 Temp.°C | Depth (m) Temp.°C | Depth (m)
uUsw G-2
50 1050 20 50 20 0 EL. 1552m
WT. 525 m
55 1200 25 340 25 330 Temp.°C | Depth (m)
55 1700 30 560 30 560 20 150
USW G-4
EL. 1269m 35 820 35 750 25 360
WT. 539 m
Temp.°C | Depth (m) 40 1040 40 980 30 580
20 80 45 1210 45 1160 35 870
25 350 50 1390 50 1330 40 980
30 520 55 1560 55 1500 45 1080
35 800 60 1750 60 1700 50 1220

Summary of thermal data. NNW-SSE cross-section. Yucca Mountain.
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J-13 UE-25p#1 USW WT-1 USW H-4 USW wWT-2
EL. 1011m EL. 1114m EL. 1201m EL. 1248m EL. 1301m
WT. 283 m WT. 384 m WT. 471 m WT. 518 m WT. 571 m
Temp.2C | Depth (m) Temp.°C | Depth (m) Temp.C | Depth (m) Temp.2C | Depth (m) Temp.°C | Depth (m)
25 135 20 40 20 50 20 60 20 120
30 270 25 100 25 320 25 340 25 370
35 770 30 300 30 | 470 30 520 30 520
35 440 35 1020
40 700 40 1210 USW H-6
EL. 1301m
45 910 WT. 526m
Temp.°C | Depth (m)
USW H-3 40 1050 USW H-5 .
EL. 1483m EL. 1478m 20 170
WT. 750 m 55 1200 WT. 704 m
Temp.C |Depth (m) Temp.°C | Depth (m) 25 220
55 1700
20 180 20 200 30 430
25 440 25 470 35 600
30 610 30 620 40 840
35 830 35 720 45 970
40 1120 40 1130 50 1120

Summary of thermal data. NW-SE cross-section. Yucca Mountain.
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J-13 UE-25 WT-3 USW WT-17 usw G-3 USW WT-10
EL. 1011m EL. 1029m EL. 1124m EL. 1480m EL. 1123m
WT. 283m WT. 300m WT. 394m WT. 750m WT. 347m
Temp.C | Depth (m) Temp.°C | Depth (m) Temp.°C | Depth (m) Temp.°C | Depth (m) Temp.® C | Depth (m)
25 135 20 25 20 30 15 0 25 80
30 270 25 125 25 210 20 200 30 170
35 770 30 225 30 370 25 440 35 270
30 620 40 400
35 900
USW UH-1 USW UH-2
EL. 963 m EL. 974 m 40 1160
WT. 750 m WT. 164 m
Temp.°C |Depth (m) Temp.°C | Depth (m) 45 1400
25 30 25 110
30 140 30 360
35 450 - 35 540
40 630 40 1000
45 750 45 1070
50 1110
55 1200

Summary of thermal data. E-W cross-section. Yucca Mountain.

Plate 4.3.3.-48




1000

" (Wl NOILYAZT3

THA MSN

®

T-HA MSO

0T-LM MSN

€9 Msn

LT°LM R-3N

AN -3IN

®

ET

(‘GROUND SURFACE

WATER TABLE

- 2%

30
35
‘401 0

<45

- 55

P gy gt Y

-2

4

o oo

1000

[wj NOILYA3 3

-1600 —

DISTANCE [km)

E-W thermal cross-section. Yucca Mountain.

plate 4.3.3.-48a



[
10

36

28

| ' .
ture!SGOPe,ZC

a
|

]
2

Tampér

Temperature profiles. Vadose zone at Yucca Mountain. From Sass et al., 1088.

......

BELEN

.......

.......

.....

plate 4.3.3.-49



UE-25 WT-6 (29)
« USW G-2 (26)
25
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25
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30
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I | |USW H-4- DRILL HOLE
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' 35 TN

In situ temperatures at a depth of 350 m. Yucca Mountain - vadose zone.
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Thermal conductivity we !k}

Designation Unit N uusat  S.D. S.E. N sat S.D. S.E.
Tpb Paiatbrush Tuff, bedded tuffs 2 0.78 0.13 0.13
Tpc Paintbrush Tuff, Tiva Canyon Mem. 5 1.86 0.35 0.15
Tpp Paintbrush Tuff, Psh Canyon Mem. 3 1.12 0.36 0.21
Tpt Pasintbrush Tuff, Topopah Spr. Hem. 31- 1.87 0.36 0.07 1 1.16
Tht Tuff beds, Calico Hills 7 1.08 0.16 0.06 11 1.22 0.11 0.0}
Tcp Crater Flat Tuff, Prow Pass Mem. 5 1.4 0.62 0.28 12 1.42 0.21 0.06
Tcb Crater Flat Tuff, Bullfrog Mem. 4 1.94 0.07 0.03 20 1.63 0.26 0.06
Tct ' Crater Flat Tuff, Tram Mem. 3% 1.72 0.26 0.04
T Flow breccia 4 1.68 0.26 0.13
Tlr Lithic Ridge Tuff 27 1.84 0.18 0.03
Tlir Rhyolitic lava - flow breccia 3 2.25 0.18 o0.11
.Tllq Quz-latitic lava - flow breccis 5 2.07 0.26 0.11
Tlld Latitic lava - flow breccia 3 2.32 0.24 0.14
o Older ash flows - bedded tuffs. ¢ 20 015 006

Units A, B, and C. *

Ttc v ? 1.87 0.09 0.03
Slm Lone Mta. dolomite 12 4.90 0.25 0.07
Sra Roberts Mtn. Fa. | 5.47
All 57 1.66 0.49 0.06 134* 1.72 0.32 0.03

*Excluding Paleozoic rocks from Ue25-pl

Average thermal conductivities. Yucca Mountain. From Sass et al., 1987.
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WELL No DEPTH INTERVAL | GEOTHERMAL | THERMAL HEAT FLOW
_ [m] GRADIENT [°c/km]| CONDUCTIVITY |  [mWm~?]
(Wm™tK—1)

UGW G-1 1000 .10 32 1.77

USW G-2 750 o0 41 1.74

USW H-5 1060 . 0o 40 173 (2)

USW H-6 800 100 40 1.73

USW VH-1 690 250 60 1.73 (?) 103.8
USW VH-2 1055 500 65 (7) 1.73 (?) 112.4

Estimates of heat flow. Yucca Mountain.
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PEAK DYNAMIC STRAIN. FROM WOOD (1985).
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DURATION OF STRESSING AND WIDTH OF STRESSED INTERVAL.

50

100 150

200 250

DISTANCE FROM EPICENTER [Km).

WIDTH OF
STRESSED TIME OF
FREQ. INTERVAL
SEISMIC WAVE y STRESSING
4
b5 H:z 3.0 Km .5 SEC.
10 H:z 15 Km .025 SEC.
100 H=z 015 Km .0025 SEC.
PORE PRESSURE INCREASE
Ap=1. 4 ASSUME €= 4r =10-4

B = 4.5 x10"3(Mpa)~!?

Ap = 2.3 Mpa = 333psi

Potential increase of pore pressure caused by vibratory ground motion.
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Location of leveling lines. Handley event, Pahute Mesa. From Bucknam and Dickey, 1971.
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Principal horizontal displacements produced by Handley event within triangulation network B. From Bucknam

and Dickey, 1971.
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Principal horizontal strains produced by Handley event within quadrilateral networks P and G. From Bucknam
and Dickey, 1971.
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Location of boreholes where calcite samples from Yucca Mountain were collected. From Szabo and Kyser, 1985.
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Sample Material Uranium  23%y/23°%y  239Tps232TR  230Tps23%y gl3c gl

depth (ppm) (activity ratio) (%/00)

(m)

34 Calcite 0.767 1.17 2.37 1.02 -4.,52 +20,00
+0.015 +0. 02 +0.07 +0.04

283 Calcite 5.03 1.47 22.2 1.04 -6.33 +17.60
+0.10 +0.02 +0.7 +0.04

611 Calcite 3.43 1.29 T2 1.19 -5.41 415,60
+0.07 +0. 02 3 +0.05

Sample Fraction Percent Uranium 23%Us238y 230Th/232Tn 230Th/23%y §l3¢ §1%

depth carbonate (ppm) (activity ratio) (®°/00)
{m)

280 Calcite >99 0.500 1.032 12.0 1.023 -8.35 +19. 21
+0.010 +0.015 + 2.4 +0.0M1

302 Calcite n.d. n.d. n.d. n.d. n.d. -7.90 +19,31

346.7 Calcite 64 0.405 1.167 4,29 0.915 -T7.43 +18.,22

‘ +0.008 +0.018 +0.21 +0.037

346.8 Calcite n.d. n.d. " n.d. n.d. n.d. -7.37 +18.30

348.7 Calcite >99 0.073 1.02 4.6 0.73 -7, 47 +18.19
+0.006 +0.03 +0.5 +0.06

348.8-A Calcite 97 0.136 0.937 10.7 1.010 -6.93 +18.13
+0.004 +0.028 +1.6 +0.040

348.8-B Calcite 63 33.3 1.026 g4 0.093 n.d. n.d.
+0.7 $0.015 °  #15 +0.037

359-A Calcite 61 1.21 1.020 261 0.795 -6.82 +17.98‘
+0.06 +0.015 +80 +0.032

359-B Calcite 75 0.644 0.965 36 0.811 n.d. n.d.
+0.013 +0.014 +11 +0.032

Analytical data from fracture filling calcites from Yucca Mountain. From Szabo and Kyser, 1985.
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Sample Fraction Percent Uranium 23%y/238y 230Th/2327p 230Tph/234 gl3c §1%0

d?ggh carbonate (ppm) (activity ratio) (°/00)
361 Calcite n.d. n.d. n.d. n.d. n.d. -6.56  +17.77
-7T. 20.2
63 Calcite 95 0.558 2.26 35 1.00 7.06 + 3
$0.011 £0.03 4 +0.03
131 Calcite 52 3.02 1.43 84 0.216 -5.11 +20.16
+0.06 +0.02 40 +0.009
147 Calcite n.d. n.d. n.d. n.d. n.d. -5.58 +20.04
159 Calcite n.d. n.d. n.d. n.d. n.d. -5.44  +20.28
318 Calcite 95 0.0836 0.99 2.58 1.10 -5.10 +#19.1M
+0.0017 +0.020 +0.13 +0.06
331 Calcite 87 0.36 1.06 0 0.24 -4.54  +18.73
+0.01 +0.04 5 +0.02
~— Analytical data from fracture filling calcites from Yucca Mountain (continued). From Szabo and Kyser, 1985.
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orill Depth Uranium Calculated
hole (m) (ppm) age
(x10? years)
Calcite
UE25a#! 34 0.77 3107, , (3)
GuU-3 63 0.56 227120
u-3 TN 3.0 2622
USW-G2 280 0.50 >400
UE25a# 283 5.0 30",
GU-3 318 0.084 >400
Q-3 i 0.36 30tl
USW-G-2 346.7 0.40 190£20°)
USw-G-2 348.7 0.073 142+30
USW-G-2 348.8-A 0.14 >400
USW-G-2 348.8-8 33 280270
USW-G-2 359-A 1.2 17018
USW-G-2 359-B 0.64 - 18518
UE25a# 611 3.4 >400

Calculated uranium series ages of fracture filling calcite from Yucca Mountain. From Szabo and Kyser, 1985.
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8180 versus §13C ratios for calcites from Yucca Mountain. From Szabo and Kyser, 1985.
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BOREHOLE DEPTH (m) TEMPERATURE (°C}
34 26
UE-25 a#1 283 38
611 465
63 22
131 24
USW G-3 147 24.5
318 28.5
331 31
280 29
USW G-2 318 29
346-359 37-34

Estimate of palec-temperatures based on stable isotope content of calcites from Yucca Mountain. Modified from
Szabo and Kyser, 1981.
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Comparison of contemporary and late Quartenary in situ temperatures at Yucca Mountain.
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Location of detonation site of the Aardvark event. From Stead, 1969.
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Time after Aardvark detonation — days

.- Observed and calculated histories of groundwater levels in test Well #7. Aardvark event. From Borg et al., 1975.
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Calculated configuration of the groundwater mound produced by the Aardvark event as a function of time. From

Borg et al., 1976.
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DRILL HOLE ALTITUDE 4075 FEET |
u3-4 WELL 7 ( | WELL E
|| |
| aLLuviUm
1 \\ |
'g Q \ ALTITUDE 2426 FEET
m ~ =¥y 3\ 250’ 65’ 10*
) 4 N =~ L 1650 Water_table AN
- =~0.00| \ - 0.0005 -0.000I /_.,.’
Fractional
J' ) corsgre%';?ons — i
300'R. | __TUEFCESTONE
670R.  / owmTE-L
/ — — po\
2000 R.:__;"Y_’
/ //
’/
"?"" - 2000 4000 6400 8000 FEET

Fluid overpressure caused by the Bilby event. From Corchary and Dinwiddie, 1975.
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Depth to water below measuring point (top of casing) — m

300 T i T T T T T T T I T
325F ’-\ —
\? .
<+ Estimated form of water-level trend
350 |- N2 .
N
N
375+ —

Obstruction in hole, colilcpsed hole,

:
l
I
|
|
|
|
400}~ |
|
l
l
l
!

425 or casing partially offset at this depth. —
No further measurements possible.
450+ —
475 .
500 =
— Preshot water level

525 l ] L 1 ] | | | l L l

24 6 12 18 24 6 12 18 24 6 12 18 24

| Sep 13 | Sep 14 | Sep 15

History of groundwater level in test Well #U-3cn-4 after the Bilby event. From Borg et al., 1976.
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Depth to water below land-surface datum — m -

475

480 —

485 -

490 —

4951

500 —

510

- Preshot water level
505

L 1 1 1 ] 1 1 1 1 1 1

13 14 15 16 17 18 19 20 21 22 23 24

September 1963

History of groundwater level in Well #7 after the Bilby event. From Borg et al., 1976.
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ALTITUDE OF WATER LEVEL, IN FEET ABOVE MEAN SEA LEVEL
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Fluid level rise in U-3cn PS#2. From Garber, 1971.
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Location of detonation site of the Handley nuclear device. From Morris, 1971.
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Location of offsite wells monitored during the Handley event. From Dudley et al., 1971.
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POSITIVE DYNAMIC PORE-PRESSURE RESPONSE (METERS OF WATER)
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Dynamic fiuid overpressure produced by the Handley detonation. From Dudley et al,, 1971,
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Pressure response observed in two wells at the Amargosa Tracer Site, at a distance of 90 km from the Handley detonation site. From Dudiey et al.,
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1971,
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Location of monitoring wells at Pahute Mesa. Handley detonation. Dudley et al., 1971.
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Hydrologic response in Pahute Mesa to the Handley detonation. From Dudley et al., 1971.
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Time postshot

(in minutes) Remarks
3.4 +15.4 m to -28.7 m arrival,

3.4- 5.0 Numerous excursions to *10 m,

5.0- 7.4 Smooth decay of primary step.

7.4~ 12.2 Continuous activity, including excursion of
+24.5 m to -28.7 m at 8.7 min.

12.2- 15.3 Smooth decay of primary step.

15.3- 18.8 Continuous activity with prominent peaks '
at 15.9, 17.5, and 18.2 min.

18.8~ 23.0 Smooth decay of primary step.

23.0 Arrival of +9.8 m to -12.2 m excursions

and secondary pressure step of +15.4 m.

23.0~ 27.1 Erratic and cyclic decay of secondary
pressure step to -9.5 m.

27.1- 30.0 Erratic recovery to +4.5 m.

30.0- 31.0 Decline to primary decay curve.

31.0-214.0 Continuous activity, praticularly intense

at 74 to 80 min,, where excursions of
17 m occur, and at 85 to 87 minutes.
Ends abruptly at 214 minutes postshot
(1434 hrs. PST).

Hydrologic response to the Handley event in Well UE-20f. From Dudley et al., 1971.
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Increased discharge from a seep caused by the April 10, 1986 nuclear detonation. From Russell, 1987,
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Change in aqueous chemistry caused by the April 6, 1985 nuclear detonation. From Russell, 1987.
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Change in aqueous chemistry caused by the April 6, 1985 nuclear detonation. From Russell, 1987.
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Change in .aqueous chemistry caused by the April 10, 1986 nuclear detonation. From Russell, 1987.
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Change in aqueous chemistry caused by the April 10, 1987 nuclear detonation. From Russell, 1987.
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Stiff diagrams of aqueous chemistry before and after the April 6, 1985 nuclear detonation. From Russell, 1987,
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Stiff diagrams of aqueous chemistry before and after the April 10, 1986 nuclear detonation. From Russell, 1987,
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Change in deuterium content caused by two nuclear detonations. From Russell, 1987.
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Time After Test

Change in oxygen-18 content caused by two nuclear detonations. From Russell, 1987.
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Location of hydrologic features considered in Section 4.5.2. From Winograd and Thordarson, 1975.
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L P T LEvEL- s
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2000 2000
o s © MILES
PR VU e S

General hydrology of Yucca Flat and Frenchman Flat. Nevada Test Site. From Hoover, 1968.
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Potentiometric setting of the Skull Mountain area. Nevada Test Site. From Domenico, 1972.
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Local hydrologic conditions near Skull Mountain. Nevada Test Site. From Winograd and Thordarson, 1975.
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EXPLANATION

QTal

Valley-fill aquifer
Alluvial fen, fluviel, fangiomerate, lakebed, end mudflow deposits

Weided-tuff and bedded-tuff aquifers
Demdy to semi-weided tuff of Piapi Canyon Group; interbedded vitric esh-fall
tuff is bedded-tuff aquifer

Tuff and lava-flow aquitards
Ash-fall and ash-flow tuff massively altered to zeolite or clgy; lave flows; also in-
dude tuffeceous and clayey leke deposits; predominantly rocks of Wehmonie,
Salyer, and Horse Spring Formations and Rocks of Pavits Spring

NN

Upper clastic aquitard
Argillite, quartzite, conglomerate, and minor limestone of Eleana Formetion;
overlain at shallow depth by upper carbonate squifer and by klippen of lower
carbonate aquifer and lower clastic aquitard

NSy ; AR

N

NN
Lower carbonate aquifer

Dolomite and limestone; minor shale and quartzite

Contact
Fauit
Arrows indicate direction of relatiy dathed where approxi; ly
located
A HYDROGEOLOGIC AND GEOLOGIC UNITS
SYMBOL GEOLOGIC UNIT HYDROGEOLOGIC UNIT
QTal Valley fili Valley-fill aquifer
Tma Ammonia Tanks Member of Timber
Mountain Tuff
Tmr Rainier Mesa Member of Timber
Mountain Tuff
Tpt Topopah Spring Member of Paint-
brush Tuff

Tph Sandstone and tuff of Hampel Hill
{lower part of Piapi Canyon
Group)

Tpw Tuff and sandstone of Piapi Canyon
Group, and tuff, sandstone, and . .
lthic taff of Wahmonie Forme- 0 1 3 tave tow semtons.
tion undifferentiated

Tw Wahmonie Formation undifferen-
tiated

Twf Dacite and rhyodacite lava flows

. of Wahmonie Formation

Twtb Tuff, sandstone, and lithic tuff

breccia of Wahmonie Forma-

tion
Ts Salyer Formation undifferentiated
Tte Tuff of Crater Flat
Tpa Rocks of Pavits Spring J
Bc Paleozoic carbonate rock
Op Pogonip Group } Lower carbonate aquifer
€cu Carrara Formation, upper half

J

J

TERTIARY AND
QUATERNARY

TERTIARY

CAMBRIAN DEVONIAN AND

TO DEVONIAN  MISSISSIPPIAN

HYDRAULIC SYMBOLS

'NOTE: All altitudes in feet; datum is mean sea level;

potentiometric contours not drawn for reasons out-
lined in text

I5-n
@ 2381 (09}
Test well
Well tapping iower carbonete cquer upper number
is well ber; lower is altitude of static

water level; :ymbol in pnremhaa is formation
tapped

3-8
4066 P (Tweh)
WI2P (Trc: Tood
92393 (e}

Test weil
Well tapping tuff equitard and lower carb aquifer;
upper ber is well ber; lower bers are
altitude of static water level; P, perched water;
symbols in parentheses are formations tapped

3-8
<2
Q(T” ot 3143)

Test well
Well tapping Tertiary hydrogeologic units; upper number
is well number; lower number is altitude of static
water level; symbol and number inparentheses are
Sormation tapped and its altitude; symbol < denotes
well wag dry

P o 1 SN
2386 A (Tel}

Test well or water well
Well tapping valley-fill aquifer; upper number is well
number; lower number is altitude of static water
level; R, reported water level: symbol in parentheses
is formation tapped

71-11p
@2410 (ATol; Tma)

Test well ‘

Well tapping both velley-fill aquifer and Tertiary hy-
drogeologic units; upper number is well number;
lower number is altitude of static water level; sym-
bols in parentheses are formations tapped

JD“P(Td

Spring
Number is altitude; P, perched or semiperched; symbol
in parentheses is formation supplying spring

[ ool =n I} e I e |

Inferred ground-water barrier
Width of symbol not intended to represent width of
barrier, which may range from several tens to a few
thousand feet

e Explanation of symbols used on Plate 4.5.2.3-3. From Winograd and Thordarson, 1975.
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Chemical analysis of water from test well 68-69.
Mercury Valley, Nye County

Milligrams Milliequivalents
per liter! per liter

Siliea(Si02) _ _ - _ __ __ o _____ 23 _——
Calcium(Ca) __ . ______ ___________" 281 4.02
Magnesium (Mg) .. __ _ _ __ _ __ _________ 90 7.40

odium(Na) ______________________ 1,290 56.12
Bicarbonate (HCO.) _ _ __ __ __ __________ 98 1.61
Carbonate (CO,;) __ _ __ _ _ _ ____________ Tr _——
Sulfate(SO,) __ _ _ __ _ o _____ 3,600 74.99
Chloride(Cl) _ ____ ___ ____ __________ 135 .99
Dissolved solids (sum) _ _ _ _ _ ______ ______ 5,420 ———
Hﬁrdneu as CaCOs(total) __ . ______ 1,07(8) . _——
PH . _——

'Analysis by Smith-Emery Co. of Los Angeles, Calif., 1951. Sodium, sulfate, dissolved
solids, and hardness have been rounded to Survey standards.
*Erroneously rtported as 98 by Schoff and Moore (1964, p. 27).

Chemical analyses of water from three depth intervals in
test well 73-66, Rock Valley, Nye County

{Analyses by U.S. Geol. Survey, Denver, Colo}

Depthinterval (ft) _ _ . _ _ _ _ _ ______ 77-693 1,565-1,695 3,140-3,400
Major constituents, in milligrams per liter

Silica(Si02) oo e ____ 32 14 31
Calcium(Ca) _ . . . . ___ .. __ 13 4.0 68
M(:fneaium Mg) e 1.0 .0 30
Sodium (Na) _ . .. _________ 99 424 63
Potassium (K} ... . . _________ 6.4 44 9.6
Bicarbonate (HCOs) — _ - . ______ 199 719 273
Carbonate (COs) . _ . . ________ 0 68 0
Sulfate(SOy _ . __ ___ ________ M 110 181
Chloride (Cl) — oo e e e 32 35 11

Physical characteristics and computed values
Dissolved solids, in milligrams per liter
calculated e

Hardness as miliigrame per liter CaC0s 3 %8t 534
a as milligrams per liter CaCOs:
otal ___ :‘.n. ............. 37 10 293
Noncarbonate . _ _ _ . . _______ 0 0 65
pecific conductance
(umhos perem at25°C) _ . ______ 492 1,640 751
%H ....................... 7.3 8.8 13
emperature (*C) . _ _ _ . ____ ____ 22.0 3.9 64.5

Results of chemical analyses of water samples from Well # 68-69 and Well # 73-66. From Winograd and
Thordarson, 1975.
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TOP OF SATURATION AT AN
ATTITUDE OF 1820m + 100m
ABOVE MEAN SEA LEVEL,
THORDARSON, 1965
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Areo of ground=water discharge

Three Lakes Valley

inferred ground -water barrier c
=[S tosely ruled oreas represent usface
Potentiometric contour, Shows altirude §§ expowre of Upoer Clawic Aquirard.
of hydeauiic heaa potential wrface in " VoA
metres. interval varies. Widely ruled reoraiant oreo whers %ﬂ

Upper Closric Aauitars is aominont
VAL 1A 200 OF Wuration.

Spring

Asrrow indicoter inferred direction of
ground—woter fiow.

Potentiometric setting of Rainier Mesa. From Winograd and Thordarson,

Closely ruled oreas represent wrfcce
sxposure of Lower Ciostic AQuitans.

Widely ruled oreas reprent orea
wnere Lower Clostic Aquitors it
GDMINGNT LAt 1A 20Ne Of 1OTUration.

1975.
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Schematic diagram illustrating local hydrology of Rainier Mesa.- From Russell, 1987.
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{Quantitios are in millimoles per liter, except as indicated)

Sgﬁple Diz;h Sodium  Potassfum Calcium Magnesium Bicarbonate Sulfate Chloride Silica pH

1 134.4 1.07 0.26 0.274 0.12 0.95 0.21 0.76 1.02 7.6
2 169.6 1.51 .36 .05 .29 2.25 .18 .90 .98 7.7
3 199.2 1.89 .26 .57 .26 2,25 .42 .76 .95 7.7
4 202.4 1.02 .11 42 17 L44 .42 1.07 l.16 7.6
5 257.6 1.30 .12 .40 .20 .43 .40 1.47 L.oo 7.2
6 260.0 1.41 .14 .65 .30 .32 .74 1.75 1.25 7.5
7 441.4 2.00 .36 .22 .029 1.09 .54 .56 .82 7.6
8 442.4 2.42 .49 .27 .041 1.07 .87 .56 .88 7.6

, 9 291.4 1.11 S .12 .20 .086 .79 .23 .59 1.25 7.8
10 320.3 1.36 .19 .23 .070 .84 .40 .85 1.25 7.7
11 320.6 1.37 .21 .45 .090 .57 -—=- .99 .92 7.8
12 321.3 1.54 .21 .70 .18 1.29 .52 .82 1.28 8.2
13 350.8 1.01 .15 .32 .090 .97 .57 .85 1.25 7.9
14 411.2 1.34 .14 .14 .034 .61 .34 .45 .98 7.8
15 470.6 1.74 .038 <.005 <.002 .91 .22 .27 15 1.9
16 472.4 2.27 .031 .005 . 004 1.41 .34 .31 7279
17 501.7 2.62 .031 .055 .006 1.72 .32 L4 .64 8.1
18 503.2 2.83 .023 . 045 .006 1.84 .31 .48 .66 8.1
19 532.8 3.09 .097 .025 .005 1.90 .38 .48 .69 8

Results of chemical analyses of interstitial water. Core U12T3. Rainier Mesa. From White et al., 1980.
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1
EXPLANATION 20 Na

® WATER SAMPLE FROM
FRACTURE

O WATER SAMPLE FROM
INTERSTICE

U12b MEAN AVERAGE OF
SAMPLES FROM
FRACTURES FOR
INDICATED TUNNEL

Y AV4 AV 4 N A4 AV4 N N\ 50 Ca

100 Na

K

Comparison of cation ratios in fracture and interstitial waters. Rainier Mesa. From White et al., 1980.
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EXPLANATION

® WATER SAMPLE FROM
FRACTURE

O WATER SAMPLE FROM
INTERSTICE

() AVERAGE COMPOSITION
OF WATER
FROM FRACTURES

<> AVERAGE

" COMPOSITION
OF WATER FROM
INTERSTICES
IN INTERVAL
FROM 300 - 350
METERS BELOW
MESA
SURFACE

ci 100 100 SO,

Comparison of anion ratios in fracture and interstitial waters. Rainier Mesa. From White et al., 1980.
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Quartz monzonite, Climax
Stock (cretaceous).

Granodiorite, Climax Stock
{cretaceous).

Limestone, dolomite, shale,
and quartzite, undivided (paleozoic).

Contact — dashed where location is
approximated.
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Geologic setting of the Climax Stock area. From Isherwood et al., 1982.
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4. Chemical cormstituents, physical characteristics, and computed valzes,

ix parts per million, except as indicated.

Chemical constituents Well 3 Hole 31 . Crosscut Shaft
Silica 72 19 33 30
Aluminnm oL 08 02 4
II‘OD 009 3 .8 021 035
Mangamse «C0 00 «C0 «Q0
Calcium 19 3ok 117 118
Magnesium U 73 18 56
Sodium 37 91 93 50
Potassium 7.4 9.8 3.0 6.4
Bicarbonate 190 168 214 231
Carbonate 0 0] 0 0
Sulfate 21 1,050 337 372
Chloride 5 n 32 39
Fluoride 09 -8 02 "4
Nitrate 6.1 9.0 .0 .0
Prosphate .00 .C0 ki .08

Physical characteristics
and computed values Well 3 Hole 31 Crosscut Shaft
Dissolved solids (res. 268 1,70 736 aLé
on evap. at 180°C)
Hardness as CaC03
Total 105 1,060 366 525
Non-carbonate 0 921 190 326
Specific conductance 386 2,030 1,050 1,150
{(4mhos at 25°C)
pE 7 08 7 05 7 06 7.7
Color 0 0 Q 3
Percent sodium L1 16 —~—— ——
Radiochemical
constituents
Alpha activity as 641%3.7 98283 27%1L 52423
uraninm equivalent(ug/1)
Date 12-15«58  5-18-59 6-29-60 9=23=60
Beta activity,wuc/L 1L L1*10 32.5 3225
Date 12-12-58  }4-29-59 6=21-60 9=22-50
Hadium (,w /1) Ol 2011:0 os 501:100 102:005
Extractable alpha 6.8%2.2 L.9%2.4 1657 8.535.5
( net? 994.:/ 1)
Strontium“90 (uue/1) }@ % 1/, 4 !'-40.6

The results of chemical and radiochemical analyses of water samples from Climax Stock. From Walker, 1962.

plate 45.25.-4



North heater Pump Pile Driver drift 420 m

drift 420 m

L CGW-1
Borehole
water
collector

Location of water samples. Climax Stock. From Isherwood et al., 1982.
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Table 3. Chemical analyses of Climax ground-water samples (concentrations

in mg/L except as noted).

CGW-1 NH-01 UG-02 c-30 c-36
parameter (109)® (1) (3) (2) (2)
Na 250 229 214 72 56
ca 283 240 114 161 126
K 3.4 3.8 4.7 6.5 4.8
Mg 0.9 4.8 1.5 118 63
St 5.6 7.9 4.2 0.8 1.8
cs 0.002 xp® ND ND ND
Al 0.03 0.05 0.02 <0.05 <0.05
si0, 15.8 22.5 23.9 29.3 33.8
U 1.8 18.5 <0.1 <0.1 <0.1
Fe 0.006 0.5° 0.8 0.003 <0.004
2n 0.005 0.03° 0.03% 0.008 0.004
Mn 0.05 0.008 0.05 0.002 0.03
Li 0.25 0.17 0.17 0.14 0.07
W 0.15 ND ND ND ND
Mo 0.72 0.22 0.09 0.20 0.18
As 0.03 ND ND ND ND
PO, <0.5 0.5 <0.3 1.9 1.2
Ti 0.004 0.02 <0.002 0.003 <0.001
c1 77 160 70 77 52
50, 1060 850 480 750 325
s <0.01 ND 3.0 ND ND
HCO, 163 65 165 167 316
NO, <0.02 ND ND ND ND
F 0.9 ND 1.4 ND ND
Tps® 1900 1770 1110 1910 1150
Conductivity
(uSs) 2160 2050 1340 1700 1200
Dissolved O :
(mg/L) <0.01 ND <0.15 ND ND

The results of chemical analyses of 5 water samples from Climax Stock. From Isherwood et al., 1982.
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CGW-1 NH-01 UG-02 C-~30 C~36
Parameter (10)a (1) (3) {2) (2)
Eh (mV) +410 ND +86 ND ND
pH ) 7.3 8.2 7.5 8.1 7.8
Sample depth (m) 420 420 565 64 73

@ Nos. in parentheses are No. of samples analyzed.

ND = Not determined.

®Q0Uv

420 m

TDS = Total dissolved solids (mg/L) .
Sample contaminated with Fe and 2n from drill bit.
Sample contaminated by wire mesh covering collection site.

Na

Increasing
depth

Ca

Mg

Diagram showing relative percentage of sodium, calcite,
and magnesium (equivalents/L) for Climax ground-water samples.

The results of chemical analyses of 5 water samples from Climax Stock. From Isherwood et al., 1982.
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Sample §13c 82D §180 §34gb

Water
cew-1a° -4.57 -92 -12.62 +0.98
CGW-1b -3.54 -94 -12.71 +3.58
UG-02 - - - +6.02

Pyrite from fracture surface - - - +5.28

2 Analyses by Global Geochemistry, Canoga Park, CA.
b §345 from sulfate precipitated from sample with BaCl,.

¢ cow-la,b samples were collected from two fractures in the same general
location. Their relative orientation suggests they are interconnected.

CGW~-1 NE-01°
238y (ppm) 1.827 + 0.029 18.5 + 1
238y (dpm/g) 1.363 + 0.021 -
2350 (dpm/g) 0.06073 + 0.00238 ‘ ND
234y (dpm/g) 1.520 + 0.023 -
2345,238y (aw) 1.115 + 0.012 1.05 + 0.02
2354,238y (ar) 0.04455 + 0.00167 -

a Analysis done by M. Michel at Lawrence Berkeley Laboratory,
Berkeley, CA.

The results of isotopic analyses of water samples from Climax Stock. From Isherwood et al., 1982.
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Log O/K

Mineral c-30 c-36 NH-01 CaW-1 UG-02
Calcite 0.78 0.80 0.82 0.19 0.17
Dolomite 2.69 2.55 0.76 -0.86 -0.36
Quartz 0.67 0.74 0.55 0.42 0.63
K-feldspar 3.17 3.51 2.80 2.11 3.09
Kaolinite 4.02 5.14 3.92 5.00 5.52
Muscovite 6.80 8.10 6.57 7.23 8.92
Na-beidellite® 4.31 5.59 4.26 5.04 5.99
sat. minerals® 58 60 55 38 49

4 The saturation

index was calculated using the EQ3 model.

b Na-beidellite is a form of montmorillonite with an average composition of

Nag, 33 Alp 17 (Al3 17 Alg g3) Oy (OH) ;.

used to construct Fig. 8.

It is similar to the one

C The total number of supersaturated minerals (i.e., log Q/K > 0) depends

on the data base used in the EQ3 code.

Selected mineral saturation indexes for Climax perched waters. From Isherwood et al., 1982.
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Well Collection 6D §'% §'3¢c d He HTO,
designation date (0 /00 SMOW)® (0 /00 SMOW)® (0 /00 PDB)Y (pmc)® (TV)
UE-29a#18 . 01/29/82 -92.0 -12.4 —12.6: 75.3 62.0
UE-29a428:! 01/08/82 -93.5 -13.0 -12.6, 62.3 11.0
UE-29a#28'!? 01/15/82 -83.0 -13.1 -13.1 60.0 11.0
J-124 03/26/71 -97.5 -12.8 -7.9 32.2 <68.0
J-139 03/26/71 -67.5 -13.0 -7.3 29.2 <68.0
UE-25c#1 09/30,/83 -102 -13.5 -7.1 15.0 <0.3
UE-25c#2 03/13/84 -100 -13.4 -7.0 16.6 <0.6
UE-25¢#3 05/09/84 -103 -13.5 -7.5 15.7. 0.6
USW H-6 10/16/82 -106 -13.8 -7.5 16.3 <3.0
USW H-6 06/20/84 -105 -14.0 -7.3 10.0 1.2
USW H-6, 07/06/84 -107 -14.0 -7 12.4 0.3
Usw vH1J 02/11/81 -108 -14.2 -8.5 12.2 6.0
AM-4 03/04/74 -103 -13.2 7.3 19.3 --
AM-9 03/01/74 -102 -12.5 - 28.4 --
AM-11 03/05/74 -101 -13.1 -- 20.8 --
AN-13 03/05/74 -102 -13.0 -- 18.3 --
AN-15 03/05/74 -104 -13.0 -- 18.4 --
AN-18, 03/06/74 -102 -13.0 -- 27.8 --
AM-20 03/06/74 -102 -12.4 -- 13.8 --
AM-21 06/25/74 -99 -13.2 -8.4 27.4 --
AM-23 03/31/71 -103 -13.4 -7.1 17.1 -
AM-25 03/31/71 -102 -13.4 -5.6 15.6 --
NTS#8T 03/24/71 -104 -13.0 -12.1 25.4 --

%Sources: Data from Benson and McKinley (1985) and as noted in footnotes. AM-

sampges from Claassen (1985).

Well locations for UE-,
for AN (Amargosa)

J- and USW-holes are shown in Figure 3-22.
wells are shown in Figure 3-16.

Well locations

€5 deuterium and & oxygen-18 are reported in parts per thousand relative to the

standard mean ocean water (SMOW) standard.
dd carbon-13 is reported in

(PDB) carbonate standard.

;Carbon-14 activity is reported as a
tritium; reported in tritium
1 (1985).
.Yalue reported as positive in reference.

HTO =
gw;ddel

1

chmpletion in tuffaceous material unsure.
Claassen (198S5).

:Also reported by Benson and McKinley (1985).
iAlso reported by Claassen (1985).
-- indicates no data.

parts per thousand relative to the Peedee belemnite

percent of the modern carbon (pmc) standard.
units (TU}.

Environmental isotope data for groundwater samples from the tuff and tuffaceous valley fill aquifers in the region
near Yucca Mountain. From DOE, 1988.
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Well or spring Collection &D b §'% b s'3c e d gT0
designation date o/oo SMOW ao/oco SMOW o/co PDB® (pmc) (TU)e
CARBONATE AQUIFER

UE-25p#15’8 02/09/83 -108 -13.5 4.2 3.5 3.1
UE-25p#1° " 05/12/86 -106 -13.8 -2.3 2.3 3.1
18S/51E-23* K --d -- -13.8 -4.8 1.8 --
Fairbanks Spring NE 12/13/74 -- - -5.2 2.2203 0.1+£0.2
Fairbanks Spring SW* - -103 -13.8 4.9 18402 00204
Rogers Spring -- -102 -- -4.8 1.520.3 0.020.2
Longstreet Spring -- 1 -103 - -4.8 2.7+ 0.4 00=+0.2
Scruggs Spriig. 03/10/75 -103 -~ -4.7 1.1+ 0.3 0.22+0.2
Crystal Pool"™’ -- -102 -13.7 -5.0 11.6 + 0.7 0.6 «+ 0.4
Devils Holek - - -13.8 -5.0 2.8+ 0.4 0.320.2
King Spri ;‘ -- -104 -- -4.7 1.7+40.4 0.4%0.2
Big Spring’’ 03/09/75 -102 -- -4.8 29:04 03201
MIXED SYSTEMS

AM-3° 10/20/72 -102 -12.8 -- 15.6 -
AN-5° 11/17/72 -99.5 -13.2 -8.8 12.4 --
AM-8° 03/01/74 -103 -13.4 -7.3 21.9 --
Au-lo: 06/26/79 -97.5 -13.2 -5.2 24.8 --
AM-18 03/01/74 -104 -12.7 - 10.0 -
AM-17° 03/01/74 -105 -12.8 -- 18.9 --
AN-19" 03/06/74 -- - - 40.3 --
AN-27° 08/18/62 -105 -13.8 -3.8 7.0 --
AM-29P 03/31/71 -105 . -13.8. -3.4 -- --
AM-30° 06/24/79 -104 -13.7 -4.4 10.3 --
AM-47° 03/31/71 -102 -13.1 -6.2 31.4 --
AM-50° - 08/25/79 -104 -13.8 -5.7 - --
AM-60° 12/16/68 - - -5.9 28.8 --

%pata from Claassen (1985) unless otherwise indicated.

b&D and § oxygen-18 (6'.0) are reported in parts per thousand relative to Standard Mean Ocean
Water (SMOW) standard.

“Carbon-13 (6"0) is reported in parts per thousand relative to the Peedee belemnite (PDB)
carbonate standard.

dCsrbon-14 (l‘C) activity is reported as a percent of the modern carbon standard (pac).
HTO = tritium; T is reported in tritium units (TU).
Benson and McKinley (198S).
Y ampled from the 381 to 1,197 » interval.
iS:lpled from 1,207 to 1,805 m interval.
:Claassen (1985) reports this well as "Amargosa Tracer Well #2.°'
Data from sultiple collection dates.
Winograd and Pearson (1976).
Representative of sultiple samplings.
imilar values reported by Riggs (1984).
uf {aceous lithology, possible carbonate influence.
%Carbonate lithology, possible tuff influence.
PIn both tuff and carbonate formations.

Environmental isotope data for groundwater samples from the carbonate aquifer and from mixed carbonate - tuff
sources. From DOE, 1988.

plate 4.5.2.5.-10



1000;_ T T T TT7Y T T TV TIIT T LR A AL T LS T ]
: ]
[ ad ]
[ ¥ CLIMAX STOCK
| A . ]
‘l{ A
A & a
e SO 4 ]
: * C—/ :
— - M - -
et - -
a °q J
: “’. ]
« }
e o
+ © o]
Z10} .
- 3
[ ©o & Evidence other than chemical indicates -
- o o o regional flow system. i
: o o Evidence other than chemical indicates |
local flow system.
i e Evidence other than chemical 1
inadequate to classify.
‘ 1 1.1 ikl (] A1 1111 l 1 1 o0 a1 thd 1 i [ -
1 10 100 1000 10,000

CI™+S04 (ppm)

1000_ T ¥ T IIIII] T T T TTrrTryg T T T T TTT1]
[ & Evidence other than chemical indicates regional fiow system. ]
. o Evidence other than chemical indicates local flow system. .
- e Evidence other than chemical inadequate to classify. ¢¢ E
o 3 Special geologic environment may account for divergence. -
L 4
100 .
[ a ]
+ ™ -
! -
+
+ L]
z I .
10k 4
- oo n
- [s) .
[ .
- 20 -
: & S :
- o =
o
1 1 1 P 1 b 111 1 1 L 2 110 i 1 i 1 111
1 10 100 1000
Cat "+ Mg**(ppm)

Comparison of chemical composition of Climax Stock perched waters with spring waters discharging from the Paleozoic carbonates. Modified from

Domenico, 1972.

plate 4.5.2.5.-11




T Tagunr 18039 ) . ‘ = - - 18 T o4
nELEN i
1\—" i
W i
t
{
=.§
4
2
..ﬁ
'l_‘
Grnn‘r
. Lote
GUARTZ MOUNTAIN .::S:mu v - e
\ oAk "muo 4 e
NTTE L . e
i ' Y R e
\ X o
¢ B v
............ \ . i :
S VA 8
"""" -~
N |
()
\'\ ! e
3 .
| A
-------- [ |
! | .
i t
Timega o '
R o
"4, ‘.l !
r ! ! yre
bl
! [}
o
,,,,, ' | f !
Pinnac KChPASS P
. pnow pass-d Y o
CRATER sTor @ WAHMONIE 1
X VOLCANIC CENTER
JACKASS -
FLATS
X
NEVADA TEST  SiTE o __ix 30
\ - = - ” ‘ Eeond ‘, ‘7.
. Lomoo weiie.oy g4 SPECTER 5, APV
AN ~. 188 .. RANGE N
~ . N AN
° s 10 13 20 23 30 wiLEsS

Location of samples analyzed and dated by Szabo et al., 1981. From Szabo et al., 1981.
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Saﬂg?e Mate;;gl]g§§$¥;§t1on Interpretation Age, years
31 Massive calcrete, overlapping Fault has not moved 199,000 + 8,000
fault scarp, head of Mercury after about 100,000 -
Valley. years ago. Agrees well
in age with similar
sample 48.
48 Massive calcrete, head of Agrees with field rela- 100,000 - 150,000
) Mercury Valley. Is cut by tions; that is, gives

adjacent faults containing age slightly older than

dated travertine samples 46 material in faults that

and 47. displace it. Minimum
age for old alluviam
(QTa).

51 Laminar caliche, similar to Fault may have moved a >8,000
samples 82 and 97. In trench little as recently as
on Boundary fault that dis- 8,000 years ago, but cal-
places samples material. crete in fault (sample 50)

gives age of 524,000 years.

59 Caliche from base of loess Caliche is derived from 25,000 + 10,000
overlying basalt cinder cone leaching of loess layer. .
near Highway 95 northwest of Age represents minifum
Lathrop Wells. for loess and cinder cone.

. Gives same as as caliche
of sample Stop 9, which it
may correlate (unit Q2).

60 Stalactitic Taminated calcrete Agrees nicely with age of 2345,000
in cavities between boulders, 290,000 years obtained by
immediately beneath basalt flow. K-Ar dating on overlying

basalt lava.

82 Laminar caliche, base of soil Zone of dated caliche is off- >5,000
zone in older alluvium (QTa) set several inches to possi-
trench No. 2 across Rock Valley bly as much as a foot by
fault (fig. 9). . Rock Valley fault. Age does

not agree with obviously
mature age of fault scarp,
nor with apparent ages of
associated soil. See fig. 9.
97 - Same material as 82, but from See remarks for sample 82. >5,000

trench No. 1.

Description of samples analyzed and dated by Szabo et al., 1981. From Szabo et al., 1.981.
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Sample

Material description
No angd locality
106 Seep-deposited tufa or cal-

crete intercalated in Q2
alluvium. Shows some evi-
dence of spring-water depe-
sition.

Nodular tufa spring deposit,
south end of Crater Flat.

H-1 Caliche possibly deposited
by seepage. East flank
Eleana Range.

H-2 Laminar caliche formed by
redeposition at top of zone
represented by H-1 sample.

Soil caliche in trench, north-
east Jackass Flats, Unit #2.

Stop 9

TN A e T R A -+ - —_— A e —.-

- = e m——

Interpretation Age, years

Gives approximate min{-

78,000 + 5,000
mum age of Q2 alluvium.

Suggested spring activity ~30,000
was at altitude of about

838 m as late as 30,000 yrs

ago. Present water table

is about 120 m lower

(Winograd and Thordarson,

1975, pl. 1)

Age predates adjacent
valley; minimum age of
alluvium (Qta),

128,000 + 20,000

Age postdates adjacent >5,000
valley
Age is in general agree- ~24,000

ment with estimated soil
age; represents probably
a minimum age.

lAverage of two sample splits.

?Samples of inner and outer parts of caliche “"stalactite" gave the same age (table 1).

Description of sampies dated and analyzed by Szabo et al., 1981. From Szabo et al., 1981.
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Sample

Material descoipiion
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