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Ina B. Alterman, Ph.D.

Senior Program Officer

Board on Radioactive Waste Management

National Academy of Sciences National
Research Council

2101 Constitution Avenue, N.W.

Washington, DC 20418

TRANSMITTAL OF PENROSE CONFERENCE PRESENTATION

Enclosed please find a copy of the presentation I have prepared for the
Penrose Conference on "Flow and Associated Transport in Basins: Driving
Forces, Coupling, and Geologic Controls." You may recall that this copy
has been requested by Dr. C. Berry Raleigh.

Should you have any questions concerning the enclosed material, please
do not hesitate to contact me. I am looking forward to our field trip in
early April 1991. '

{"BRIGINAL SIGNED BY"

TEeY SoxmAvsks

Jerry S. Szymanski

_ Technical Analysis Branch }
RSED:JS5-2572 Regulatory & Site Evaluation Division

Enclosure:
Presentation Package
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P. T. Prestholt, NRC, Las Vegas, NV

C. B. Archambeau, University of
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N. J. Price, Balloon House,
Lincolnshire PE9 2BW, UK

John Rudnicki, Northwestern University,
Evanston, IL

Leslie Smith, University of British
Columbia, Vancouver, BC, Canada

Dennis Powers, Anthony, TX

Jack Evernden, USGS, Menlo Park, CA
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Note:
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05 45 2 25 kmn \\ ' regions are given in Figure 19.
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) N Appenclix B.
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a concentrations are in ppb unless noted:
L‘; water samples are from below the water table;
c) host rock is rhyolitic tuff;

‘) logPco, ranges from -2.10 10 -2.11 atm. and PMC = 29.2. 3222 percent; and
el SLRS-1. Riverine Reference Standard.

The results of trace element analyses. Water samples from J-12 and J-13 Wells. From Smith
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Note:
a) concentrations are in ppl: unless notecl:

B) samples represent the interstitial fluids from the Yucea Mountain vadose zone;
c) host rock is unwelded rhyolitic tuff: and

d) samp]es of fluid were extracted l)y centrifugation.

The results of trace element analyses. Interstitial fluids from the Yucca Mountain vadose
zone (borehole UZ-4). From Smith (1991).
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Note:
8} isotopic data are from Szabo et al. (1981);

Knauss (1981); Szaho and Kyser (1985);.“&
Sltrolm et al. (1988).

Explanation:

A- subsurface vein - acid soluble fraction:

A- subsurface vein - acid insoluble residuum:

O- sutface deposit - acid soluble fraction; and

@ - surface deposit - acid insoluble residuum.
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Variation of 34U /2380 and 3°Th/3340’ activity ratios. The Nevada Test Site hydrogenic

deposits.
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PART 2

Materials Prepared for and Presented to
NRC/NAS Field Trip, April 23-25, 1991




YMP-S

Department of Energy
Yucca Mountain Site Characterization
Project Office ‘Wes 1.2.9
P. 0. Box 98608 QA: NA
Las Vegas, NV 89193-8608

APR 19 1991

Ina B, Alterman, Ph.D.

Senior Program Officer

Board on Radioactive Waste Management

National Academy of Sciences National
Research Council

2101 Constitution Avenue, N.W.

Washington, DC 20418

TRANSMITTAL OF THE FIELD BRIEFING MATERIAL

Enclosed please find a copy of the presentations I have prepared for the
forthcoming National Sciences Academy field trip. Should you have any
questions regarding the enclosed material, please do not hesitate to contact
me at (702) 794-7941 or FTS 544-7941. -

cal Analysis Branch
RSED:JSS-3375 Regulatory & Site Evaluation Division

Enclosure: '
Presentation Package

cc w/encl: .

Leon Reiter, NWTRB, Arlington, VA

P. T. Prestholt, NRC, Las Vegas, NV

C. B. Archambeau, University of
Colorado, Boulder, CO

N. J. Price, Balloon House,
Lincolnshire, United Kingdom

J. W. Rudnicki, Northwestern University,
Evanston, IL

J. L. Smith, University of British
Columbia, Vancouver, BC, Canada

Dennis Powers, Anthony, TX .

Jack Evernden, USGS, Menlo Park, CA
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Inferred boundary conditions. The Nevada Test Site hydrosphere.

Figure 1-3
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EXPLANATION

Wehtod-tul? snd bodded-tull squifers
Mnmﬂdﬂd!ﬁ&m“uﬂm“
tuf) is badddad-tuf) aquifer

Tult and lava-fiow squitards
Ash-foll end ash-flow rufy mangively sitered 19 100dite ov cigy: lave flows: elio in-
dhude tufffececus and cieyey lske depodirs; gredominantly rocks of Wehmonis,
Selywr, end Horse Sprng Formations end Rocks of Pevin Spring

NG
Rletal
Upper clastic aquitard ’
Argliite, quarttite, congiomerate. snd miroe Umessone of Eleans Formarion;
overigin ot sheliow deprh by ugper carbonste aguifer and by kiippen of lower
carbonsre aquafer end lower cimatic squiserd

TSN
N Re ™
SV

Lower carbouate squifer
Dolomite end limeztone: minor shele and quaresite

Contact

— a— v e —
——

Fouit
Arrows indicese direction of reiarive mxvement; deshed where qpprozimutdy
locured

HYDROGEOLOGIC AND GEOLOGIC UNITS

SYMBOL GEOLOGIC UNIT HYDROGEOLOGIC UNIT
QTal Valley Rt Valloy-{ill aquifer
Tem Ammonia Taaks Member of Timber )

) Mountamw Tufl

Toe Rairuer Mesa Member of Timber .
Mounwua Tefl

Tpt Topopah Spring Member of Paint-
bresh Tufl

Tph Sendatons sad tuff of Hampe! HL
(lower part of Papi Conyes
Geowp)

Tyw TwlY and mndetons of Plapi Canyen
Geoup, snd tufY, madstons, sad
lthic SufT of Wahmonis Forme 0 |+ aat o o mecwrnd
tioa wadifferentinted

Tw Wahmonss Formation uadiffeme-
tinted

™™ Ducits and rhyodacite avs flown
of Wahmanie Fornation

Twth Tufl. smadesans, and Sthic tuf?
breccia of Wahmanis Forme-
uoa

Ts Salyer Formation uadiffervntinsed

T Toff of Crater Fint

T Rocks of Paviu Spring J

| 3 Palsotoic cachonams rock

Op Pogonsp Growp

} Lower carbonse squifer
Cen Camrara Formadioa, upper half

L -

TERTIARY AND

TERTIARY

CAMBRIAN DEVONIAN AND

TO DEVONIAN  MISSISSIPPIAN

QUATERNARY

HYDRAULIC SYMPOLS

NOTE: Al sititedes i fout: datum is soens s fovel;
POLERUOMITIC CORLONSS B0t drawn or reasons oul-
lined im text

=1
@ 1381 el

Tt ol
Well 1apping lower awbonate apuifer: uppwr umbe
@ well number: wewr number ¢ alritude of maric
wuter level; symibol in parentheses is formeston

I . -

P Tun)

MWITP (Toe: Tomd
L]

Tent wed
Mmmﬂm.dhwm“qu/r
ber is well bev. lower numbers srv
dmnko{m-uvlnd.rnu\d-rr
symbois in parensh are for appad

na
<mn
oTwunlian

Test wall
Well tapping Terviery hydrogeciogic unitt upper rumber
s woll Rumber; lower number is gitirude of weric
wete level; tymbol end aumbe in parensheres ore
Jformurion wppad end las slritude; symbol < denotes
woll was dvy

-t
oMK (T

Test wall or water vell
Well tappiog valiey-Aill equifer: upper mumbe is well
rumber: lower Rumbe is sititude of senc weter
level: R, reported wete ievel; symbo!l in parentheses
& formetion apped

n-m
oNB(CTa: Yol

Test wall
Well 1apping both velicy-fill aquifer and Terviery hy-.
drogesiogic units. upper aumber is well number:
lower mumber & sltitude of siatie water lsvel. sym-
bodt in parenrhesm ere formations tapped

ﬁ-’ﬂd

Sprisg
Number & sititude: 9. parched or emiperchad; rymbol
% paventheses @ formution applying spring

Dvy isksbed

(afervad ground-water darrisr
Wideh of symbel not intended 10 represent width of
Suvier, which mgy renge from several tens to ¢ few
thouamnd fost

Explanation of symbols used on Figure 3-5Sg. From Winograd and Thordarson, 1975.

Figure 3-5h
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@ Poor

weighted average - contemporary meteoric precipitation over the Nevada Test Site
area. From Ingraham et al., 1990.

Figure 3-21
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Sample No. Elevation (m) 8°Copp 8"0pp,

SM-1a ; 840 2.0 -9.0
. SM-1b 840 -19 1.8
SM-1¢ 840 -1.2 7.8
SM-2b 1550 ) -3.1 -8.8
SM-2b 1550 4.0 -11.2
SM-2¢ 1550 -5.2 -12.3
SM-3a 1950 54 -11.2
SM-3b 1950 -5.0 -11.6
SM-3c 1950 -5.8 -104
SM-3(B)a 1900 43 -11.0
SM-3(B)b 1900 -3.6 94
SM-3(B)x 1900 4.8 92
SM4a 2270 -8.1 -13.1
SM-4b 2270 -6.0 -8.2
SM-4c 2270 ) -5.8 9.2
SM-4d 2270 7.3 . -114
SM-5a 2490 -8.62 -12.2
SM-5b 2490 -8.4 -12.2
SM-5b-rerun 2490 -8.4 -12.5
SM-5¢ 2490 -8.8 -11.5
SM-6a 2740 -9.11 -12.2
SM-6b-1 2740 -8.08 -11.8
SM-6b-2 2740 -8.7 -12.6
SM-6¢ 2740 -8.0 -11.7
TC-1a 300 34 2.8
. TC-1b 300 4.1 ) -2.6
TC-1c 300 25 ) 5.6
GM-1a ’ 1830 8.3 - -11.0
GM-la-1m 1830 -6.9 -11.6
GM-1c 1830 -6.5 -104 .
GM-1d 1830 7.2 -11.0
GM-2a-90cm 1575 6.3 C 94
GM-2b 1575 . -5.8 -8.8
GM-2¢ 1575 55 9.7
GM-3a ' 1160 -2.0 -6.7
GM-3b ’ 1160 -0.9 -7.1
GM-3c 1160 : -1.8 -1.0
GM-4a 900 -2.4 -6.8
GM-4b 900 -1.3 -1.5
PaM-1a 300 -1.7 04
PaM-1b : 300 -0.4 -3.5
PaM-1c 300 0.9 -6.2
PiVM-1a - 1675 - 6.1 -11.1
PiVM-1d 1675 -6.1 -11.9
PiVM-2a ’ 2130 -8.1 -11.2
PiVM-2b 2130 -7.5 -10.0
PiVM-2c 2130 7.7 -11.2
. Carbon and oxygen isotopic data. Cobble encrustations - region around the Nevada

Test Site. From Quade et al., 1988.

Figure 4-1.4
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Note:

‘ a) i.sotopic data are from Szabo et al. (1981);
Kunauss ( 1981); Szabo and Kyser ( 1985); and

S]xrolza et al. ( 1988).

Explanatic;n:

A - subsurface vein - acid soluble fraction;

A- subsurface vein - acid insoluble residuum;

O- surface cleposit - acid soluble fraction; and

@ - surface deposit - acid insoluble residuum.
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Z4U/AU and 2°Th/”*U activity ratios. The Nevada Test Site calcite-silica deposits.

Figure 4-3.4
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TABLE 3 Trace eloment data for J-12 and J-13 Well waters | i
0 250 S
Sampie ¢ =12 srror 13 ST SLRS-1¢ oen, ys!
1 7, ve ;
Y. el =
Zi . o omm :
= " T ‘
. -! L) %. - i H .
HCO3{ppm [ H
§ : ’!5 40 19 . — 1.9 -
e —
___Mg(ppm) 44 AL .4 S.¢ - ;
&) 1.2 L 1.} - = -1 I
‘ gBm — 38 % - S N
:“tr(‘%?mg ™Y i
S, A 1.3 {
Epm 5.2 14 - 1 ¥: 3 Fi A T
Of j --7
or A ags ; g’;; ~
7 37 3 - ; .
 — ) 35 < — ] 3
L . T 515 o
) 3
| ) A X 34 TRy 107
E i .4 u.u: 3 -.T FX 3.
3 P A4 31 4 . L1 o B
x —v 13 2 | g: L.
%3 T3 . X
3 1 < = 3 k)
*V' o.%!‘ 7. !%—‘
r X 5% : | .- oy _ o]
= 3‘3 -3 ‘ X1 5.01F I
[+] ) B A } A . | - ——————————
1) =5,zi§ LY 3.3 g5 1 ) 683
1 .
.51 X1l
— TRt - s | -
1) Y L Y P kL 1} [ S RN  * JOON SR
? 3.008d ) 0.04 '
» <0, 10,0008 : %E! :
) % — C
i -] <0 <5.58 C.
— Eﬁ"‘.' 055 a% 0.6814 " |°
" X
. ki) «0.08 _:,83 5.007_
UL <0 00 .” . JI . ol
| Ho <0.Q0 - Q.
— 8. ) i
" X -
1T ,‘ﬂ.‘” :
Tu X K11 )
— Al X < - |
e '
2 [
e [ . X 003 .
ﬂ ey . . °
. Ay . esmmge A
e e U - :
; . X AN 5. 3.
A | R <0.501 ST 5.501 LN R
YR 3.5001 | 8000387 0 I T . o ——
g 0% | o1y [-X SR N[ R (]
T Miverine Water Fel Matenal Tor Srece Meials Wmim&?maim
._____L_tm_r___ s

Note:

a) concentrations are in ppb unless notecl;

)
b) water sampls are from below the water table;

d logPro, ranges from —-2.10 to -2.11 atm. and PMC =29.2- 322 percent; and
e) SLRS-L Riverine Reference Standard. ’

c) host rock is rhyolitic tug;
)

The results of trace element analyses. Water samples from J-12 and J-13 Wells. From Smith (1991).

Figure 4-3.48




[TABLE 4. Trace slement deta for Pore Water Samples from U284 ] - |
— T T 1 |
T ‘—-T——--—-L
Sempie® - | Porewst| error | usgs | | porewst | errer ysas
; ort Vsl (report
ﬁ"@ ! (X ] L : _ 8.5
) ; . : 190
; 80 (1]
‘ 5] i »{ L
Na(ppm) ] [0 ; ‘ i 33 .
m) 2? s | 21 { 25 1 Y ! 23
| N . <8 { )
m { 74 ] | | 78
‘ m_!__ 160 ’ } 210
, ! J s ]
Ci;;ﬁmi . 120 10 120 T 110 13 °30
¢ 1 <3 v ] I (X )
Ry P! | | <3 i
Sr : <9 <3 I i 0.4 o1 1
| n I 133 25 180 , 14 3 90
Te ; 38 8 ' 190 { <20 lL <3
Co N . <!
— R ) | ) 18
Cu . 4 10 10 1 ]
Zn 180 1§ 71
D 23 2 \ 12 N
5 ' 1020 110 1180 10 . -~
Y : 0.3 0.1 021 0.08
MO 1880 180 1400 ]
td T4 03
55 { 1 [l 0.7 0.2
i L1 [ ] R 49
Cs___ 08 X i T nas 0.08
8 | 27 3 § 18 [
Cs ] <0.1 ¥ f 0.007 0.07 -
Ce <0.1 ! 0.04 0.02
Br 1 «0.04 «0.008
! Nd ! <R _ . <008
3m 0.3 )
“Bu___ <.08 T <0.008
___ad | <02 , «0.008
16 <0.03 ‘ _ 001 o008 |
Oy 0.00 ) 0032 | 0008 |
Ho | <01 oo o008 | |
T 0.14 004 0.12 ~9.02
—_m__ 008 002 0.04 .01
YB M| 08 0.2 08 0.10
- g | C.14 0.08 3.8 0.08
o A 0.00 : 0.3 0.1
Lo o8 | k) — —
' ) 200 3% )
Re 2 0.08 0.2 X]
| N 03 0.1 03 |__ 0085
AU 0.12 0.08 0. 0.1
. ;15 0 02_ [
- 0.25 0.1 0.3
| B 03 | 0.1
Th 0.0024 | 00008 <0.01
3] 0.48 0.08 0.13 0.03
—

Note:

a) concentrations are in pp!) unless noted;

!)) sampla represent the interstitial fluids from the Yucea Mountain vadose zone;
c) host rock is unwelded thyolitic tuff; and

&) sampla of fluid were extracted Ly centtifugation.

The results of trace element analyses. Interstitial fluids from the Yucca Mountain vadose
zone {borehole UZ-4). From Smith (1991).

Figure 4-3.49
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(apressed in pares per million)
—

Ag As Au Cu Hg Mo Pb Sb T Zn Bi Ga Se Te
D 0423 110 0.005 279 0799 653 154 246 <0.49 332 <0.249 1.90 <0.99S <0.497
1:; 0.129 100 0.002 6.49 oo%g% 111 150 0.763 <0487 44.6 <0.243 1.15 <0973 <0.487
1b) - - - - 4 - - - - - - - - -
. :._:) 0.048 15.6 0.004 11.1 3%8573 123 164 10.1 <0.488 9.8 <0.244 <0.488 <0.977 <0.488
da) - - - - A - - - - - - - - -
:3 )<o.015 5.89 0.001 w2 8.843 1.80 10.7 290 <0.498 147 <0.249 <0.498 <0.996 <0.498
3 - - - - .01 - - .. - - - - - -
4) ) 0.048 112 0.001 4.11 g.ﬁg 229 148 636 <0.492 758 <0.246 <0.492 <0.984 <0.492
5) 0 049 11.2 0.002 295 ‘2).3%2 158 46.6 289 <0.492 892 <0.246 <0.492 <0.983 <0.492
6)) 0 141 l-i.l 0.001 144 38%4 2.54 786 8.69 <0487 344 <(.244 <(0.487 <0.975 <0.487
7) 0 054 1 77 0.001 235 0.160 0.759 327 <0247 <0.49%4 50.0 <0.247 0.845 <0.987 <0.494
72) 0.054 1.83 <0.0005 a1 0.185 0.686 349 <0245 <049 463 <0.245 0.799 <0.979 <0.49
;b 0.049 1.57 0.001 1.68 O‘I)Zg 0.637 ..93 <0.25 <0.5 494 <0.25 0576 < 0 999 <0.S
c) - - . <0 - - - - -
8) 0.04 3.09 <0 0005 1.28 0.214 0.688 4 02 <0245 <0 49 41.1 <0.245 0.606 <0 979 <0.49
8a) 0.055 305 <0.0005 131 0.184 0.712 402 <0.248 0523 40 «<0.248 0.684 <0.992 <0.45~
gg 0.053 3.51 0.001 1.57 0.‘1) Zz 0.883 4.31 <0245 <0491 44.7 <0.245 0.650 <0.982 <0.49:
- - . <0\ - - - - - -
9) 0.048 434 <« 0 0005 1.23 0.154 0.703 3.68 <0247 <04%4 43.1 <0247 0.535 <o.9s9 <0.494
0.05! 384 <0.0005 1.17 0.178 0.698 360 <0244 <0488 388 <0.244 0.524 <0.976 <0.488
9h§ 0.047 4.09 <0 0005 1.16 g ‘1);‘1) 0.680 3 49 <0246 <0491 41.1 <0.246 0.559 <0.982 <0 491
9¢) - - B <0, - - - - . - .

1) *ASW195B: north wall, fractured Tiva Canyon Member with weak silicification, = drusy quartz in lithophysae, analysis from Weiss et al. (1989). **
la) Spiit of hand-sample remaining from 3SW-195B. **

1b) 2 Later split of hand-sample remaining (rom 3SW-195B.

2) FASW329: south wall, siliceous buff to white carbonate vein filling. *

2a) 2Split of hand-sampie remaining from 35W329.

3) T3ISW331: south wall, dark purplish, silicified breccia of Tiva Canyon Member between calcareous veins. *

3a) #Split of hand-sampie remaining from 3SW331.

3) ¥ISW333: south wall, siliceous margin of 1-2 cm thick white alcareous vein. Margin is composed of bufl to light brown silica vein material containing small,
dark colored. silica-repiaced fragments of Tiva Canyon Member.

423) ?Split of hand-sample remaining from 3SW333.
S) ¥aSW33S: north wall, silicified breccia of Tiva Canyon Member with bleached groundmass surmundmg drusy quartz-lined lithophysal cavities, _ 2 meters
east of thick, white, calcareous vein, *
.) ZSplit of hand-sample remaining from 3SW338,
6) *3LT029: south wall, silicified breccia of Tiva Canyon Member, purplish rock fragments in buff siliceous matrix. *
6a) #5piit of hand-sample remaining from 3LT029. .
7) 3SW433; dense, lithophysal Tiva Canyon Member, east side of Exile Hill. **
7a) Duplicate split of I8W433, *°
7b) Triplicate split of 3SW433. **
7¢) #Split of hand-sample remaining from 3SW433,
8) 35W43S; dense, lithophysal Tiva Canyon Member, east side of Exile Hill. **
8a) Duplicate split of 3SW43S5, **
8b) Triplicaie splite of 35W43S, *
8c) 2Split of hand-sampie remaining from 3SW43S.
9) 3SW437; dense, lithophysal Tiva Canyon Member, east side of Exile Hill. **
9a) Duplicate split of 35W437. *¢
9b) Triplicate split of 3SW437, **
9¢) 2Split of hand-sampic remaining from 3SW437.

Except as noted, analyses by Geochemical Services Inc., using inductively-coupled plasma emission spectrogra * = 10 gram digestion; ** = 1S gram diges-
tion. pValucureponed gGS.l,mbero(ugmrmtﬁ;smdo::gtMmug:mm mu?;o( Pl;‘sya. b gram dgs

* denotes analyses from Weiss et al. (1989b).
z denotes mercury analyses by the Nevada Mining and Analytical Laboratory, Nevada Bureau of Mines and Geology, using stomic absorption methods.

Precious metals and indicator-element abundences - rock-chip samples from Trench #14 and vicinity.
. From Weiss et al. (1990).

Figure 5-6
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