
Department of Energy
Washington, DC 20585

March 16, 1994

Mr. Joseph J. Holonich, Director
Repository Licensing & Quality
Assurance Project Directorate
Division of High-Level
Waste Management
Office of Nuclear Material
Safety and Safeguards

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Holonich:

The U.S. Nuclear Regulatory Commission (NRC), in a letter dated
January 19, 1994 (enclosure 1), requested: (1) copies of the
U.S. Department of Energy's (DOE) response to three recent
information requests made by the State of Nevada Nuclear Waste
Project Office (NWPO). Enclosures 2-5 are copies of the
requested responses to the letters from Robert Loux to Carl Gertz
dated August 31, 1993, and from Carl Johnson to Carl Gertz dated
September 9, 1993. Please note that the NRC reference to a
letter from Robert Loux to Carl Gertz dated October 1, 1993, is a
letter from Carl Gertz to Robert Loux stating that DOE was
processing the state's August 31, 1993, letter.

The NRC's January 1994 letter also made a generic request to be
provided copies, with enclosures, of all responses to requests
for data and information by the State of Nevada. This is an
indiscriminate request that does not recognize that DOE sends a
large variety of information to the State of Nevada, which may
include environmental-, socioeconomic-, or transportation-related
materials.

DOE prefers that the NRC request materials by making a specific,
written request. DOE believes that an indiscriminate approach
will result in transmitting volumes of materials that are neither
wanted or needed by the NRC staff. The state generally provides
the NRC with courtesy copies of their letter requests to the
DOE/Yucca Mountain Site Characterization Project Office. From
such correspondence, NRC may evaluate the request and decide
whether to make a similar one.
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If you have any questions, contact Chris Einberg of my staff at
(202) 586-8869.

Sincerely,

Dwight E. Shelor
Associate Director for

Systems and Compliance
Office of Civilian Radioactive

Waste Management

Enclosures: (NOT RECORD MATERIAL)
1. Ltr, Reamer to Shelor, dtd 1/19/94
2. Ltr, Nelson to Loux, dtd 11/19/93
3. Ltr, Nelson to Loux, dtd 12/20/93
4. Ltr, Nelson to Loux, dtd 2/18/94
5. Ltr, Nelson to Johnson, dtd 12/15/93

cc:

R. Nelson, YMPO
R. Loux, State of Nevada
W. Offutt, Nye County, NV
T. J. Hickey, Nevada Legislative Committee
D. Bechtel, Las Vegas, NV
Eureka County, NV
Lander County, Battle Mountain, NV
P. Niedzielski-Eichner, Nye County, NV
L. Bradshaw, Nye County, NV
C. Schank, Churchill County, NV
F. Mariani, White Pine County, NV
V. Poe, Mineral County, NV
J. Pitts, Lincoln County, NV
J. Hayes, Esmeralda County, NV
B. Mettam, Inyo County, CA



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D.C. 20655-0001

Mr. Dwight E. Shelor, Associate Director
for Systems and Compliance

Office of Civilian Radioactive Waste Management
U. S. Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585

Dear Mr. Shelor:

SUBJECT: REQUEST FOR INFORMATION PROVIDED TO STATE
PROJECT OFFICE

OF NEVADA NUCLEAR WASTE

In recent information requests (letters from R. Loux to C. Gertz dated August
31, 1993; September 9, 1993; and October 1, 1993) the State of Nevada Nuclear
Waste Project Office requested data reported in U.S. Geological Survey monthly
reports and a seismic refraction survey reported in the U.S. Department of
Energy (DOE) Yucca Mountain Weekly Highlights dated July 1, 1993. The
requested information is also of interest to the staff of the U.S. Nuclear
Regulatory Commission in its pre-licensing review activities; therefore, the
NRC requests copies of the information previously requested by the State. In
addition, the NRC wishes to be copied on all future information/data responses
to the State and provided copies of all information when it is made available.

Thank you for your prompt attention
questions, you may contact Ms. Anne

to this request. If you have any
Garcia of my staff at (301) 504-2438.

Sincerely,

C. William Reamer, Acting Director
Repository Licensing and Quality Assurance

Project Directorate
Division of High-Level Waste Management
Office of Nuclear Material Safety

and Safeguards

cc: See next page



NOv 1 9 1993
Robert R. Loux -2-

cc w/encls:
A. B. Benson, HQ (RW-5.2) FORS
S. J. Brocoum, HQ (RW-22) FORS
L. J. Desell, HQ (RW-331) FORS
C. E. Einberg, HQ (RW-331) FORS
P. W. McKinley, USGS, Denver, CO
A. A. Boulton, SAIC, Denver, CO
M. B. Blanchard, YMP, NV
A. C. Robison, YMP, NV
M. L. Powell, YMP, NV
E. L. Lundgaard, YMP, NV
W. R. Dixon, YMP, NV
S. B. Jones, YMP, NV
T. W. Bjerstedt, YMP, NV
J. R. Dyer, YMP, NV
A. M. Simmons, YMP, NV

cc w/o encls:
J. S. Stuckless, USGS, Denver, CO
R E. Lewis, USGS, Denver, CO
Z. E. Peterman, USGS, Denver, CO
James Paces, USGS, Denver, CO
J. F. Whelan, USGS, Denver, CO
B. D. Marshall, USGS, Denver, CO
L. R Hayes, USGS, Las Vegas, NV
K W. Craig, USGS, Las Vegas, NV
B. E. Reilly, SAIC, Las Vegas, NV
S. J. Bodnar, M&O/TRW, Las Vegas, NV
R. F. Lewis, M&O/TRW, Las Vegas, NV



Department of Energy
Yucca Mountain Site Characterization WBS 1.2.5.3

Project Office
P. O. Box 98608

Las Vegas, NV 89193-8608

Robert R. Loux
Executive Director
Agency for Nuclear Projects
State of Nevada
Evergreen Center, Suite 252
1802 North Carson Street
Carson City, NV 89710

UPDATE ON REQUEST FOR DATA REPORTED IN U.S. GEOLOGICAL SURVEY
(USGS) MONTHLY REPORTS (SCP: N/A)

References: 1. Ltr, Loux to Gertz, dtd 8/31/93
2. Ltr, Gertz to Loux, dtd 10/01/93

We have evaluated the State of Nevada's request for data, data sets, and preliminary
interpretations mentioned in USGS monthly reports of ongoing work (reference 1). Enclosed
are the data available at this time (enclosure 1); the remainder will be provided on a schedule
from the USGS to the U.S. Department of Energy (DOE), as indicated in Enclosure 2.

The data denoted by N in Enclosure 2 are scheduled for submittal to the USGS Local
Records Center (LRC) on November 22, 1993, and the data denoted by N are scheduled to
the USGS LRC on January 31, 1994. Within 15 days of these two dates, data will be
furnished to DOE and within another 15 days, DOE will release the data to the State.

If you have any questions, please contact either Ardyth M. Simmons at (702) 794-7998 or
Thomas W. Bjerstedt at (702) 794-7590.

Robert M. Nelson, Jr.
RSED:AMS-782 Acting Project Manager

Enclosures:
1. Partial transmittal of requested data
2. Data Request (Summary)

YMP-5



Radiogenic Isotopic Requests for Preliminary Data:

Request #1 for location and alpha-spectrometry of carbonate-rich samples will be addressed by J. Paces within 30 days of submittal
to the LRC on January 31, 1994.
Requests #2 and #38 for location, leach & residue, and alpha-spectrometry of Nevares Spring tufa will also be addressed by J. Paces.

Complies with requests #3 and #4 for strontium isotopic analyses of VH2, all Tertiary volcanic aquifer samples (Tv),
and the strontium isotopic analyses of VH-1 time series.

Sample #
Desert Range #1
U3MI
Well #3
NV-10
HD-442
10S/48E-1dd
WL90041 801
J-12 0:10
J-13 (3)
HD-482 (2)
HD-482
VH-2
Waterpipe Butte Spring
Burro Hot Springs (2)
NV-18
NV-7
NV-8
NV-16 (2)
NV-16
J-12 15:00
J-12 15:40 (2)
J-12 15:20
J-12 15:40
J-13 11:27 (2)
J-13 11:47
J-13 12:07 (2)
J-13 12:07
J-13 11:27
UE-25p #1 (LANL)
Water Well 20

Locality

Burro-Hot-Springs
Cane-Spring
E of Coffers Ranch
Indian Spring
J-12
J-13
Stateline-Saloon
Stateline-Saloon
USW-VH-2
Water Pipe Butte-Spr.
Burro-Hot-Springs
Captain-Jack-Spring
Coffers-Ranch
Colson Pond
Indian Spring
Indian Spring
J-12
J-12
J-12
J-12
J-13
J-13
J-13
J-13
J-13
UE-25p-#1
Water-Well-20





Complies with request #5 for strontium isotopic analyses of Franklin Lake Playa water.

Compiles with requests #6 and #8 for strontium isotopic analyses and concentrations of Nevares Spring tufa and water samples.



Complies with duplicate requests #7 and #14 for strontium isotopic analyses of six high-silica rhyolites from UE25a#1.

The Isotope and Geochemistry Group is unable to reply to the request for data from Pyramid Lake, NV. This joint study with LarryBenson (USGS, WRD, Boulder) was funded from an SIR account and not from a DOE account. (Request #9)

Complies with requests #10 and #12 for strontium sotopic analyses of precipitation from: October, August, March and February 1992.



Complies with request #11 for strontium Isotopic analyses from USW G-4 rhyolites.

Complies with requests #13 and #37 for location and strontium Isotopic analyses from the Raven Canyon Section and JF-3.



Request #35 for neodymium isotopic analyses from USW G-2, G-3 and G-4 cannot be met. These samples were orginally
obtained from LANL, and had been irridated for neutron activation analyses. The neodymium isotopic compositions had been
effected by the irradiation, and the isotopic analyses were determined to be useless.

Request #36 for results of XRF trace-element analyses cannot be met because we are unable to specifically
identify the actual data wanted.

Complies with request #39 for strontium Isotopic results from VH-2 fracture fillings. Chemstry" was requested, but we assume
that the Isotopic results were Intended.

KEY:
HCI-L= denotes the leach of an HCI dissolution
HCI-R= denotes the residue of an HCI dssoution



DATA REQUEST
(Summary)

Agency for Nuclear Projects, Nuclear Waste Project Office

Request Dated: August 31, 1993
Request Received: September 9, 1993

Strontium

1 Location and analysis of carbonate-rich samples

2 Locations and alpha-spectrometry results from
Nevares Spring tufa mound

3 Sr isotope data for VH-2 and elsewhere in Tertary
aquifer

4 XRF mass spec. analyses and SR/SR ratios of VH-1

5 Sr/Sr ratios from Franklin Lake Playa

6 Sr concentrations for Nevares Spring ufa

7 Sr content and isotopic comp. of high-Si rhyolite
samples from UE25A#1

8 Sr composition from Nevares Spring

9 Sr composition from Pyramid Lake

10 Sr isotopes for precip. sample from Yucca Crest

11 Sr/Sr and Rb/Sr rations of rhyolite in G-4

12 Sr/Sr ratios of precip. samples for 08/11/92, 03/92,
and 02/92

ENCLOSURE 2



Requested Data

13 Sr isotopic anal. of outcrop samples, Southern Yucca
Mtn.

14 Sr content and isotopic comp. from high-Si rhyolite
from UE25a#1

Fluid Inclusion

15 Results from fluid inclusion studies for USW - G-1
and G-2

16 Results of fluid inclusion studies of calcite from USW
G-2, GU-3, G-4, UE25UZ-16, A-4, A-5, A-7

Carbon and Oxygen

17 and 180 values of calcite from site 106

18 13C and values from Site 199

19 and 180 values from trenches CFS-E, CF-1, 2,

and 8

20 and 8 values from Tonopah RR in Ash Mead-

ows

21 13C and values from Trench 14 calcites and cal-
crete

22 13C and values from Nevares Spring

23 results from Trench-14

24 values of opal/chalcedony from drill core

25 ages of calcites from USW G- 1 and other drill
holes.

26 13C and 180 values from Site 106 and Wahmonie



27 13 and values from Travertine, Nevares, and
Grapevine springs

28 13C and 1 values from Busted Butte, Eleanna
Trench, Trenches 1 and 16, Yucca Crest

29 and values from Site 106 and Wahmonic

30 13C and values from Nevares and Grapevine
springs

31 13C and values from UE25-RF-9

32 13C and values from Yucca Crest

33 13C and values from Sites 106 and 199, Trenches
CFS-E, CF-1, 2, and 8, Tonopah RR, Trench 14, and
Nevares Spring

34 13C and 180 values from USW G-1 and 2, UE-25 A-
5. RF-3, and USW GU-3

Other Data

35 Nd/Nd values of calcite fracture-fillings from USW
G-2, 3, and 4

36 Results of XRF trace-element analyses

37 Location and results of isotope analysis on samples
from Raven Canyon and results from JF-3

38 Results from tufa mound samples at Nevares Spring

39 Chemistry results from VH-2

40 Vapor-phase inclusion results from USW G-1

41 Analyses of faunal samples from Modern Springs



42 Isotopic composition of carbonate from Site 106,
Wahmonie, Nevares, and Grapevine springs, UE25
RF-9, UEA-6, Yucca Crest, and USW G-4

USGS, YWP, Monthly Highlights and Status Report
Letters to Carl Gertz from U.S. Department of Interior

1 Unable to respond to this request. This study by Larry Benson (USGS-WRD. Boulder, CO) was
funded from a Geologic Division account.

2 No data available. Samples were originally obtained from LANL and had been irradiated for neutron
activation analysis. The neodymium isotopic compositions had been affected by the irradiation, and
the analyses were determined to be invalid.

a Request cannot be met - unable to specifically identify the data wanted from the wording in the request
Octracodes were observed in the samples as described on page 11 of the data request, however

no identification of species was made.
5 Available November 22,1993
6 Available January 31, 1994



Department of Energy
Yucca Mountain Site Characterization

Project Office
P. O. Box 98608

Las Vegas, NV 89193-8608

DEC 2 0 1993

Robert R. Loux
Executive Director
Agency for Nuclear Projects
State of Nevada
Evergreen Center, Suite 252
1802 North Carson Street
Carson City, NV 89710

SECOND INSTALLMENT OF DATA REPORTED IN U.S. GEOLOGICAL SURVEY (USGS) MONTHLY
REPORTS SCP: N/A)

References: (1) Ltr, Loux to Gertz, dtd 8/31/93
(2) Ltr, Gertz to Loux, dtd 10/1/93

Enclosed is the second installment of information requested by the State of
Nevada for data, data sets, and preliminary interpretations mentioned in the
USGS monthly reports of ongoing work (Reference 1). The data noted by Y in
the table entitled "Data Request" are enclosed. The data tracking numbers
associated with data enclosed with this letter are GS93100831521521S.030,
GS931008315215215.034, and GS931008315215215.035.

The data denoted by N are scheduled to be sent to the USGS Local Records
Center on January 31, 1994. Within 15 days of this date, data will be
furnished to the U.S. Department of Energy (DOE) and within another 15 days,
DOE will release the data to the state.

If you have any questions, please contac either Ardyth M. Simmons at
(702) 794-7998 or Thomas W. Bjerstedt at (702) 794-7950.

Robert M. Nelson, Jr.
RSED:AMS-1160 Acting Project Manager

Enclosure:
Partial Transmittal of
Requested Data

cc w/encl:
A. B. Benson, HQ (RW-5.2) FORS
S. J. Brocoum, HQ (RW-22) FORS
L. J. Desell, HQ (RW-331) FORS
C. E. Einberg, HQ RW-331) FORS
A. A. Boulton, SAIC, Denver, CO
B. E. Reilly, SAIC, Las Vegas, NV
P. W. McKinley, USGS, Denver, CO

YMP-5



DATA REQUEST
(Summary)

Agency for Nuclear Projects, Nuclear Waste Project Office

Request Dated: August 31, 1993
Request Received: September 9, 1993

Strontium

1 Location and analysis of carbonate-rich samples

2 Locations and alpha-spectrometry results from
Nevares Spring tufa mound

3 Sr isotope data for VH-2 and elsewhere in Tertiary
aquifer

4 XRF mass spec. analyses and SR/SR ratios of VH-1

5 Sr/Sr ratios from Franklin Lake Playa

6 Sr concentrations for Nevares Spring tufa

7 Sr content and isotopic comp. of high-Si rhyolite
samples from UE25A#1

8 Sr composition from Nevares Spring

9 Sr composition from Pyramid Lake

10 Sr isotopes for precip. sample from Yucca Crest

11 Sr/Sr and Rb/Sr rations of rhyolite in G-4

12 Sr/Sr ratios of precip. samples for 08/11/92, 03/92,
and 02/92 93(?),



13 Sr isotopic anal, of outcrop samples, Southern Yucca
Mtn.

14 Sr content and isotopic comp. from high-Si rhyolite
from UE25a#1

Fluid Inclusion

15 Results from fluid inclusion studies for USW - G-1
and G-2

16 Results of fluid inclusion studies of calcite from USW
G-2, GU-3, G4, UE25UZ-16, A-4, A-5, A-7

Carbon and Oxygen

17 13C and values of calcite from site 106

18 13C and 180 values from Site 199

19 13C and values from trenches CFS-E, CF-1, 2,
and 8

20 13C and values from Tonopah RR in Ash Mead-
ows

21 13C and 180 values from Trench 14 calcites and cal-
crete

22 13C and values from Nevares Spring

23 results from Trench-14

24 values of opal/chalcedony from drill core

25 14C ages of calcites from USW G-1 and other drill
holes.

26 and values from Site 106 and Wahmonie



27 13C and values from Travertine, Nevares, and
Grapevine springs

28 13C and 180 values from Busted Butte, Eleanna
Trench, Trenches 1 and 16, Yucca Crest

29 13C and values from Site 106 and Wahmonie

30 13C and values from Nevares and Grapevine
springs

31 and values from UE25-RF-9

32 13C and 180 values from Yucca Crest

33 13C and values from Sites 106 and 199, Trenches
CFS-E, CF-1, 2, and 8, Tonopah RR, Trench 14, and
Nevares Spring

34 13C and values from USW G-1 and 2, UE-25 A-
5, RF-3, and USW GU-3

Other Data

35 Nd/Nd values of calcite fracture-fillings from USW
G-2,3, and 4

36 Results of XRF trace-element analyses

37 Location and results of isotope analysis on samples
from Raven Canyon and results from JF-3

38 Results from tufa mound samples at Nevares Spring

39 Chemistry results from VH-2

40 Vapor-phase inclusion results from USW G-1

41 Analyses of faunal samples from Modern Springs



42 Isotopic composition of carbonate from Site 106,
Wahmonie, Nevares, and Grapevine springs, UE25
RF-9, UEA-6, Yucca Crest, and USW G-4

USGS, YMP, Monthly Highlights and Status Report
Letters to Carl Gertz from U.S. Department of Interior

1 Unable to respond to this request. This study by Larry Benson (USGS-WRD, Boulder, CO) was
funded from a Geologic Division account.

2 No data available. Samples were originally obtained from LANL and had been irradiated for neuron
activation analysis. The neodymium isotopic compositions had been affected by the irradiation, and
the analyses were determined to be invalid.

3 Request cannot be met - unable to specifically identify the data wanted from the wording in the request
4 Octracodes were observed in the samples as described on page 11 of the data request, however.

no identification of species was made.
5 Available December 7, 1993
6 Available February 15, 1994



Fluid Inc Temps

Request numbers 15 and 16 for fluid inclusion are a part of TDIF.

Page 1



CALCITE/SILICA

Request numbers 17, 26, 33 and 42.

C-13 and 0-18 values of calcite from site 106.



CALCITE/SLICA CARBONATE STABLE ISOTOPES

Request number 18 and 33.

C-13 and 0-18 data from site 199.



Request number 19 and 33.



CALCITE/SILICA CARBONATE STABLE ISOTOPES

Request number 19 and 33.



CALCITE/SILICA CARBONATE STABLE ISOTOPES

Request number 19 and 33.



CALCITE/SILICA CARBONATE STABLE ISOTOPES

Request number 19 and 33.



CALCITE/SILICA - CARBONATE STABLE ISOTOPES

Request number 20 and 33.



CALCITE/SILICA - CARBONATE STABLE ISOTOPES



CALCITE/SILICA CARBONATE STABLE ISOTOPES

Request numbers 21 and 33.



CALCITE/SILICA CARBONATE STABLE ISOTOPES



Opall8O.Knauth

Request number 24.

Page 1



14C YMP ages

Request number 25

Page 1



CALCITE/SILICA - CARBONATE STABLE ISOTOPES

Request number 26.

Site 106 data can be found under request number 17.



CALCITE/SILICA CARBONATE STABLE ISOTOPES

Request number 27.

Nevares Spring data is listed with request number 22.



CALCITE/SILICA * CARBONATE STABLE ISOTOPES

Request number 27.

Nevares Spring data is listed with request number 22.



CALCITE/SILICA CARBONATE STABLE ISOTOPES

Request number 28 data are listed on next 6 pages.



CALCITE/SILICA - CARBONATE STABLE ISOTOPES



CALCITE/SILICA CARBONATE STABLE ISOTOPES



CALCITE-SILICACARBONATE STABLE ISOTOPESISOTOPES



CALCITE/SILICA CARBONATE STABLE ISOTOPES



CALCITE/SILICA CARBONATE STABLE ISOTOPES
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See request number 27 for data form request numbers 29 and 30.

See request number 28 for data from request number 32.

Data for request number 33 are found with the following:

request number 17 for site 106
18 for site 199
19 for Trench CFS-E
19 for Trench CF-1
19 for Trench CF-2
19 for Trench 8
20 for Tonopah RR
21 for Trench 14
22 for Nevares Spring



CALCITE/SILICA CARBONATE STABLE ISOTOPES

Request number 31.



CALCITE/SILICA - CARBONATE STABLE ISOTOPES
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CALCITE/SILICA - CARBONATE STABLE ISOTOPES



CALCITE/SILICA CARBONATE STABLE ISOTOPES



CALCITE/SILICA CARBONATE STABLE ISOTOPES



CALCITE/SILICA CARBONATE STABLE ISOTOPES



CALCITE/SILICA CARBONATE STABLE ISOTOPES



CALCITE/SILICA * CARBONATE STABLE ISOTOPES



CALCITE/SILICA - CARBONATE STABLE ISOTOPES



CALCITE/SILICA CARBONATE STABLE ISOTOPES



CALCITE/SILICA - CARBONATE STABLE ISOTOPES

Request number 34, 10 pages.



CALCITE/SILICA - CARBONATE STABLE ISOTOPES

Request number 42.

See the following request for the remaining data.
#17 for site 106, 26 for Wahmonie,
#22 for evares Spring, 27 for Grapevine Spring,
#31 for UE 25 RF-9, #28 for Yucca Crest.



CALCITE/SILICA* CARBONATE STABLE ISOTOPES

#22 for Nevares Spring, #27 for Grapevine Spring,

#31 for UE 25 RF-9, #28 for Yucca Crest.



DEPARTMENT OF ENERGY
Office of Civilian Radioactive Waste Management

Office of Geologic Disposal
Yucca Mountain Site Characterization Project Office

P.O. Box 98608
Las Vegas, NV 89193-8608

WBS 1.2.5.3
QA: N/A

Robert R. Loux
Executive Director
Agency for Nuclear Projects
State of Nevada
Evergreen Center, Suite 252
1802 North Carson Street
Carson City, NV 89710

FINAL INSTALLMENT OF DATA REPORTED IN U.S. GEOLOGICAL SURVEY (USGS) MONTHLY
REPORTS (SCP: N/A)

References: (1) Ltr, Loux to Gertz, dtd 8/31/93
(2) Ltr, Gertz to Loux, dtd 10/1/93

Enclosed is the third and final installment of information requested by
the State of Nevada for data, data sets, and preliminary interpretations
mentioned in USGS monthly reports of ongoing work (reference 1). The data
noted by in the table titled "Data Request" are enclosed. The data
tracking number for data enclosed with this letter is GS940108315215.003.

The alpha spectrometry results are from a single carbonate sample from the
Pahrump Valley palustrine deposits and three carbonate samples from the
Nevares Spring mound. The Sample Management Facility (SMF) code numbers
for the samples covered by this submittal are SCP00003731, SCP00003733,
SCP00003735, and SCP00005125. Column B of the enclosed data table relates
the sample analysis with the last four numbers of the SMF code number.

If you have any questions, please conta Ardyth M. Simmons at (702)
794-7998 or Thomas W. Bjerstedt at (702)794-7590.

Robert M. Nelson, Jr.
RSED:AMS-2014 Acting Project Manager

Enclosure:
Partial Transmittal of Requested Data



Robert R. Loux -2-

cc w/encl:
A. B. Benson, HQ (RW-5) FORS
S. J. Brocoum, HQ (RW-22) FORS
L. J. Desell, HQ (RW-331) FORS
C. E. Einberg, HQ (RW-331) FORS
A. A. Boulton, USGS/SAIC, Denver, CO
P. W. McKinley, USGS, Denver, CO
T. W. Bjerstedt, YMP, NV
M. B. Blanchard, YMP, NV
J. M. Boak, YMP, NV
W. R. Dixon, YMP, NV
J. R. Dyer, YMP, NV
A. V. Gil, YMP, NV
S. B. Jones, YMP, NV
E. L. Lundgaard, YMP, NV
M. L. Powell, YMP, NV
A. M. Simmons, YMP, NV

cc w/o encl:
S. J. Bodnar, M&O/TRW, Las Vegas, NV
R. F. Lewis, M&O/TRW, Las Vegas, NV
B. E. Reilly, SAIC, Las Vegas, NV
G. L. Ducret, USGS, Denver, CO
R. E. Lewis, USGS, Denver, CO
B. D. Marshall, USGS, Denver, CO
James Paces, USGS, Denver, CO
Z. E. Peterman, USGS, Denver, CO
J. S. Stuckless, USGS, Denver, CO
J. F. Whelan, USGS, Denver, CO
R. W. Craig, USGS, Las Vegas, NV
L. R. Hayes, USGS, Las Vegas, NV



DATA REQUEST
(Summary)

Agency for Nuclear Projects, Nuclear Waste Project Office

Request Dated: August 31, 1993
Request Received: September 9, 1993

Strontium

1 Location and analysis of carbonate-rich samples

2 Locations and alpha-spectrometry results from
Nevares Spring tufa mound

3 Sr isotope data for VH-2 and elsewhere in Tertiary
aquifer

4 XRF mass spec. analyses and SR/SR ratios of VH-1

5 Sr/Sr ratios from Franklin Lake Playa

6 Sr concentrations for Nevares Spring tufa

7 Sr content and isotopic comp. of high-Si rhyolite
samples from UE25A#1

8 Sr composition from Nevares Spring

9 Sr composition from Pyramid Lake

10 Sr isotopes for precip. sample from Yucca Crest

11 Sr/Sr and Rb/Sr rations of rhyolite in G-4

12 Sr/Sr ratios of precip. samples for 08/11/92, 03/92,
and 02/92 93(?),

ENCLOSURE



13 Sr isotopic anal. of outcrop samples, Southern Yucca
Mtn.

14 Sr content and isotopic comp. from high-Si rhyolite
from UE25a#1

Fluid Inclusion

15 Results from fluid inclusion studies for USW - G-1
and G-2

16 Results of fluid inclusion studies of calcite from USW
G-2, GU-3, G-4, UE25UZ- 16, A-4, A-5, A-7

Carbon and Oxygen

17 13C and 180 values of calcite from site 106

18 13C and values from Site 199

19 and values from trenches CFS-E, CF-1, 2,
and 8

20 13C and values from Tonopah RR in Ash Mead-
ows

21 13C and 180 values from Trench 14 calcites and cal-
crete

22 13C and 180 values from Nevares Spring

23 180 results from Trench- 14

24 values of opal/chalcedony from drill core

25 14C ages of calcites from USW G-1 and other drill
holes.

26 13C and values from Site 106 and Wahmonie



27 13C and 180 values from Travertine, Nevares, and
Grapevine springs

28 and values from Busted Butte, Eleanna
Trench, Trenches 1 and 16, Yucca Crest

29 13C and 180 values from Site 106 and Wahmonie

30 and values from Nevares and Grapevine
springs

31 13C and values from UE25-RF-9

32 13C and values from Yucca Crest

33 13C and 180 values from Sites 106 and 199, Trenches
CFS-E, CF-1, 2, and 8, Tonopah RR, Trench 14, and
Nevares Spring

34 and values from USW G-1 and 2, UE-25 A-
5, RF-3, and USW GU-3

Other Data

35 Nd/Nd values of calcite fracture-fillings from USW
G-2, 3, and 4

36 Results of XRF trace-element analyses

37 Location and results of isotope analysis on samples
from Raven Canyon and results from JF-3

38 Results from tufa mound samples at Nevares Spring

39 Chemistry results from VH-2

40 Vapor-phase inclusion results from USW G-1

41 Analyses of faunal samples from Modern Springs



42 Isotopic composition of carbonate from Site 106,
Wahmonie, Nevares, and Grapevine springs, UE25
RF-9, UEA-6, Yucca Crest, and USW G-4

USGS, YMP, Monthly Highlights and Status Report
Lettes to Carl Gertz from U.S. Deparment of Interior

1 Unable to respond to this request. This study by Larry Benson (USGS-WRD, Boulder, CO) was
funded from a Geologic Division account.

2 No data available. Samples were originally obtained from LANL and had been irradiated for neutron
activation analysis. The neodymium isotopic compositions had been affected by the irradiation, and
the analyses were determined to be invalid.

3 Request cannot be met - unable to specifically identify the data wanted from the wording in the request.
4 Octracodes were observed in the samples as described on page 11 of the data request, however

no identification of species was made.
5 Available December 7, 1993
6Available Febuary 15, 1994
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Department of Energy
Yucca Mountain Site Characterization

Project Office
P. O. Box 98608

Las Vegas, NV 89193-8608

WBS 1.2.5.3
QA: N/A

Carl A. Johnson
Administrator of Technical Projects
Agency for Nuclear Projects
State of Nevada
Evergreen Center, Suite 252
1802 North Carson Street
Carson City, NV 89710

WINDY WASH SEISMIC REFRACTION SURVEY DATA SCP: N/A)

Enclosed are the Windy Wash seismic refraction survey data requested by the
State of Nevada. The data include basic data and field seismograms generated
from the seismic refraction survey across the southern end of Windy Wash
(enclosure 1). The seismograph utilized in this experiment did not have the
capability to record digitally; therefore, only paper copies exist, and we are
providing the best available copies.

Field seismograms consist of wave traces produced by a source and recorded by
each geophone. In the seismic refraction technique, the time measurement of
the first seismic motion (first arrival) recorded on the seismogram provides
the necessary information for the interpretation. Pertinent field data for
each geophone array and source point are recorded on each seismograph and in
the enclosed field notebook (enclosure 2). Please refer to the enclosed copy
of Technical Procedure NWM-USGS-SP-18, Revision 0, Seismic Refraction
Technique for Shallow Subsurface Exploration, for a complete description of
the methods employed.

If you have any questions, please contact either Ardyth M. Simmons at
(702) 794-7998 or J. Timothy Sullivan at (702) 794-7915.

Robert M. Nelson, Jr.
Acting Project Manage

Enclosures:
1. Windy Wash Seismic Refraction

Survey Data, 1993
2. Field Notebook Pages
3. Technical Procedure NWM-USGS-SP-18

YMP-5



Carl A. Johnson -2-

cc w/encls:
J. T. Sullivan, YP, NV

cc w/o encls:
A. B. Benson, HQ (RW-5.2) FORS
L. R. Hayes, USGS, Las Vegas, NV
R. W. Craig, USGS, Las Vegas, NV
P. W. McKinley, USGS, Denver, CO
J. W. Whitney, USGS, Denver, CO
J. S. Stuckless, USGS, Denver, CO
G. L. Ducret, USGS, Denver, CO
T. M. Mendez-Vigo, SAIC, Denver, CO
B. E. Reilly, SAIC, Las Vegas, NV
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Eff. Date:
USGS TECHNICAL PROCEDURE SP-18. Rev 0

Seismic-Refraction Technique for Shallow Subsurface Exploration
Prepared by D.L. Berger

1.0 PURPOSE.

1.1 To assure the accuracy, validity, and applicability of the methods used to
collect shallow seismic-refraction data, this procedure is a guide for
U.S. Geological Survey (USGS) personnel and contractors performing the
described activity. The information used to prepare this procedure was
obtained, in part, from Haeni (1988).

1.2 This procedure describes the components of the work. the principles of the
methods used. and their limits. It also describes the detailed methods to
be used for calibration, operation, and performance verification of any
equipment, if needed. In addition. it defines the requirements for data
acceptance, documentation, and control; and it provides a means of data
traceability.

2.0 SCOPE OF COMPLIANCE.

2.1 This procedure applies to all YMP-USGS personnel and their contractors who
may perform work referred to in Para. 1.1, or use data obtained from this
procedure.

2.2 For all technical activities data collected from using this procedure and
any equipment calibrations or recalibrations that may be required shall be
in accordance with this technical procedure. Variations are allowed only
if and when this procedure is formally revised, or otherwise modified, as
described in Para. 8.

3.0 PERSONNEL RESPONSIBILITIES. The Principal Investigator (I) is responsible for
assuring full compliance with this procedure. The PI shall require that all
personnel assigned to work to this procedure shall have the necessary quali-
fications and training to adequately perform the procedure; and they shall have
a working knowledge of the YMP-USGS QA Program. Responsibilities of others
including the reviewers): contributing investigators; Chief, Geologic Studies
Program (GSP); QA Office; and the Chief. Yucca Mountain Project Branch (YMPB)
are as described in Para. 4, YMP-USGS-QMP-5.01. When procedure-specific respon-
sibilities are to be delegated to contributing investigators or other personnel.
the details of these responsibilities are as stated in this procedure. Special
qualifications and/or training unique to the conduct of this procedure are as
follows: a solid understanding of the physics underlying the seismic-refraction
technique and certification in the handling and use of explosives, if explosives
are needed. All ongoing investigations shall be identified, at the location of
the scientific investigation, to preclude inadvertent interruption and to ensure
compatibility of the investigations.

4.0 DETAILED PROCEDURE. Applied seismology is based on measured traveltimes of
artificially generated waves of elastic energy as they propagate through the
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earth. The refraction technique is one of two general types of seismic methods
and is based on the theory of elasticity, Snell's Law of refraction, and
Huygen's principle of wave propagation.

Elastic waves are generated in the earth upon impact from an energy source. In
general, two types of waves are produced, surface waves (ground roll) and body
waves. The seismic-refraction technique depends on the increase of seismic-
velocity within the subsurface and therefore. only body waves, which travel
through the earth, are of any interest under this procedure.

Two types of body waves are generally used in the seismic-refraction technique,
compressional and shear. Compressional waves, in which the ground motion moves
parallel to the direction of the wave, are detectable using non-azimuthal
vertical geophones. Ground motion created by shear-wave propagation is perpen-
dicular to the direction of the wave in both the horizontal and vertical sense.
Commonly, in seismic-refraction surveys, only compressional-wave traveltimes are
measured, and this procedure will be limited to this type of wave.

The elastic energy emanating from a point source at land surface, is propagated
in the earth as hemispherical wave fronts. When the waves encounter a velocity
contrast or interface they will refract according to Snell's Law, with some
energy returning to the surface. The refracting interface represents an in-
crease in seismic-wave velocity and the depth of this interface can be deter-
mined using wave path geometry and recorded traveltimes of the refracted waves.
Field data therefore, consists of known geophone to source geometries and mea-
sured seismic-wave traveltimes. From this information, time-distance curves are
developed and depths to various velocity contrasts (refractors) within the
subsurface can be determined. The results of this work will assist in the study
of ages and recurrence of fault movement in the site area of the proposed high-
level nuclear waste repository.

4.1 Objective: The objectives of the seismic-refraction survey is to deter-
mine the depth and dip of a particular refractor. This information will
allow investigators to calculate long-term rate of movement on faults in
the Yucca Mountain area and compare them to known late Quaternary rates.

4.2 Methods Used: Seismic-refraction surveys involve continuous profiling of
velocity contrasts within the subsurface that may represent some hydrolog-
ic or geologic interface, such as saturated basin fill or the top of
consolidated rock. To determine depths to these interfaces, refracted
seismic energy returning to land surface is detected by an array of geo-
phones. The time that the wave energy reaches each geophone is called the
first arrival and is recorded by a seismograph attached to the array.

Configurations of geophone arrays or spreads and distances between source
and receivers may vary depending on the target depth, available area of
study, and method of interpretation used. A geophone array may consist of
12 or more geophones. spaced up to 100 ft or more along a cable attached
to a seismograph. Records of travel times are made from both ends of the
array at several offset distances and from the center. This concept of
"reverse-profile shooting" should be practiced routinely in all seismic-
refraction surveys.

4.2.1 FIELD PROCEDURE: To conduct a seismic-refraction survey, in gener-
al, the following field procedures are to be followed after the locations



NWM-USGS-SP-18. RO
Page 3 of 8

of the seismic profiles have been determined. Because of the potential

for long geophone to source distances. to vehicles are recommended to

conduct the survey. Truck A. where the PI works from and represents the

control truck. houses the seismograph. associated equipment and the encod-

er portion of the radio. Truck B. contains the geophone-cable reels and

geophones, tools for source placement, and the decoder portion of -the

radio.

1. Upon reaching the study site, the locations of the geophones are

chained and staked at the desired geophone spacing, up to 100 feet.

Then geophone cables are aid out along the proposed profile. The

cables should be positioned as straight as possible.

2. Geophones are then planted firmly in the ground along the cable adja-

cent to each take out. A shovel may be needed to remove the upper

layer of soil for firm placement. Depending on ambient wind noise, a

shovel of soil may also be placed over each geophone and over sections

of the cable. Once the geophones are firmly placed. they are attached

to the cable at each take out. If loose material is unavoidable and

sections along the geophone array encounters topographic relief, these

areas should be noted and reported to the PI. In addition. it may be

necessary to survey the relative elevations and positions of each

geophone and source point.

3. Each truck is positioned at opposite ends of the geophone array, the

seismograph equipment is set up and checked, and radio communication

between the two trucks is established. At this time, the continuity

of the geophones is checked and corrected if necessary. Background

noise is monitored and attenuation controls and filters are set ac-

cordingly.

4. The site is then set up for the sound source. Distance of source

location from the end of the geophone array and depth of the source

are relayed to the PI and recorded. Nonexplosive sound sources com-

monly used in seismic-refraction surveys include hammer. weight-drop,

and shotgun. A hammer and striker plate are used for very shallow

investigations. Best results are obtained when the striker plate is

placed on firm ground and the signal is stacked 3 to 5 times. Weight-

drop and shotgun systems provide intermediate energy levels. Explo-

sives generally will be needed under the following conditions: 1)

target refractors are 100 ft or deeper. 2) unsaturated material. 30 to

40 ft thick overlies the target refractor.

5. If explosives are to be used, the PI shall ensure compliance with the

requirements of AP-8.1. Land Access and Environmental Compliance.

(when applicable) and shall contact the DOE Site Manager prior to the

use of explosives on the Nevada Test Site.

The following sequence of events should be followed if explosives are

used.

a. Mix the two-part component of the explosives following manufac-

turer's instructions and procedures. Allow enough time between

mixing and source placement so that the explosives are completely

mixed.
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b. Attach the detonator, with tape, to the explosives.

c. Backfill and tamp the shot hole, prevent large rocks from striking
the detonator and the explosives during back filling.

d. Remove, if possible, loose rocks and digging tools away from the
shot hole and place a blast mat of some type over the shot o
prevent the occurrence of fly rock. At this point the PI or his
designee secures the shot-hole area. Tha leggings of the detona-
tor shall be shunted at the free end prior to installation.
Continuity of the detonator is checked with a blasters gaivanome-
ter prior to connection to the explosives.

e. Crew members return to their designated positions and prepare for
a systems check. After the systems check is completed. the PI or
his designation attaches the detonating-cap leggings to the blast
wire, ensuring that the connection is secure and the two wires are
separated. The person wiring the explosives shall ensure that the
shot cannot be fired during this process.

SAFETY NOTES:

-- Personnel handling explosives shall have special training and may
need to be certified.

-- Do not handle electric detonators during electric storms.

-- Do not place explosives in a hole that is still hot from drilling.

-- Use only a wooden tamping pole and fill the shot hole with dirt or
sand, avoiding rocks and boulders.

- Mix only that amount of explosives needed for the present shot
just prior to loading the hole and be sure detonator is securely
taped to explosives.

-- Check the cap with a blasters galvanometer, never with a standard
voltmeter or multimeter.

-- Do not allow smoking near explosives.

Additional explosive safety information can be found in the Institute
of Makers of Explosives (1978) and Safety and Environmental Health
Handbook. U.S. Department of the Interior, Geological Survey, (1989),
Chapter 20.

6. A final continuity check of the geophones and detonator is made.
Acknowledgement is then made between both trucks communicating that
there is fire in the hole and the immediate area is clear to shoot.

7. The final step is the firing of the shot or sound source. When the PI
transmits a radio tone to instantaneously fire the shot or sound
source, this time break (when time - zero seconds) is also simulta-
neously used to signal the seismograph to start to record data. This
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time break sstem provides sufficient timing accuracy for the shallow
refraction method.

8. After the shot is fired and an acceptable signal is obtained. he
field personnel reel up the blast wire and prepare for the next shot.

9. Once the PI determines, based on rough approximations calculated in
the field, that there is sufficient data to define the depth and
apparent dip of the target refractors, the field crew picks up the
geophone array and moves to the next site.

4.2.2 FIELD INTERPRETATION AND CALCULATIONS: Field calculations and
rough estimates of refractor depths should be made following the comple-
tion of each shot and before the geophone array is picked up and moved.
These preliminary estimates can be made from travel-time data plotted in
the field and using either the intercept-time or crossover-distance formu-
las on a hand-held calculator. These formulas, do not correct for dipping
interfaces, but will suffice as field calculations to determine geophone
geometries and are not for the final interpretation of the data.

4.2.3 FIELD RECORDS: The following information shall be recorded by the
PI for each geophone array in a field book and labeled on each paper copy
of the recorded travel times.

1. Spread number and azimuth of geophone array. In addition, the arrays
should be plotted on a field map.

2. Position of the source relative to the array and number of the shot
used to produce the data set.

3. Distance between geophones and source offsets.

4. If conditions are such, relative elevations and positions of each
geophone and source location should be recorded (in field book).

5. Depth of shot hole and explosives and the amount of explosives used.

6. Remarks, as applicable, of the condition of geophone placement and
topographic relief along the geophone array (in field book).

4.3 Materials/Eguipment Required: Special handling may be required if explo-
sives are used, otherwise no special handling, storage and/or shipping is
required unless noted. The equipment necessary to carry out a seismic-re-
fraction survey includes the following:

o Seismograph, wiring harness, and power supply.
o Geophones and geophone cables with reels.
o Portable radios.
o Field vehicles, one equipped with small auger rig if necessary.
o Surveying equipment, compass, distance wheel or 100-ft or longer mea-

suring tape.
o Blasters galvanometer.
o Hand-held calculator, graph paper, and straight edge.
o Extra rolls of black electricians tape and seismograph paper.
o Sound source, which may include explosives and associated materials.
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o If explosives are used, they shall be stored in appropriate storage
containers and labeled.

o Blast wire and reels.
o Some type of blast mat. such as sand bags or a canvas tarpaulin should

be carried to prevent fly rock.
o Miscellaneous hand tools and shovels.

4.4 Assumptions Affecting the Procedure: The main assumptions inherent in the
application of the seismic-refraction technique is the requirement that
seismic velocity within the subsurface must increase with depth and that
sufficient contrasts in seismic velocity exists between geologic or hydro-
logic boundaries. In addition, seismic velocity is assumed to be constant
within each layer.

4.5 Data Information: Field seismograms collected by a seismograph consists
of wave traces produced by a signal source and recorded by each geophone.
In the seismic-refraction technique; the time measurement of the first
seismic motion (first arrival) recorded on the seismogram. provides the
necessary information for the interpretation. Although first arrivals are
generally the only data used in seismic refraction. the seismogram records
other wave-form information that may be useful. The seismograms may be in
the form of paper copies and/or digital format. Pertinent field data for
each geophone array and source point will be recorded with the associated
seismogram and entered in the field book.

4.5.1 QUANTITATIVE/QUALITATIVE CRITERIA: Depth estimates of velocity-
contrast interfaces determined from the interpretation of seismic-refrac-
tion data are generally within 10 percent of the true depth. Depth inter-
pretations can be no better than the assumptions made concerning probable
conditions within the subsurface.

4.6 Limitations: The most significant limitations in the success of a seis-
mic-refraction survey are the inability of the technique to detect layers
that have insufficient thickness of seismic-velocity contrast and the
assumption that seismic velocity increases with depth. Other limitations
include ambient noise conditions and lateral variations in seismic veloci-
ty, however both can compensated for by filter adjustment. increased
source strength, and in some cases, adjustment of geophone geometries.

4.7 Other: None.

5.0 CALIBRATION REQUIREMENTS. Calibration is required as a part of this technical
procedure. All instruments and/or instrument systems shall be calibrated in
compliance with the YHP-USGS-QMP-12.01. Instrument Calibration for producing
data under graded QA controls.

5.1 Calibration Responsibility: The PI is responsible for calibrations re-
quired by this procedure. Calibration shall be in accordance with proce-
dures described or referenced in Para. 5.2. Maintenance of all calibra-
tion records described in Para. 5.3 may be done by a contributing investi-
gator under the direct supervision of the PI.
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5.2 Calibration Procedures: All calibrations, unless otherwise specified,
shall be performed according to manufacturer's range and accuracy specifi-
cations. The seismograph requires calibration.

5.2.1 CALIBRATION OF THE SEISMOGRAPH: Calibration of the seismograph
shall be completed to manufacturer's specifications by an approved vender
on an annual basis.

5.3 Calibration Records: In compliance with YP-USGS-QMP-12.01. calibration
data will be entered, signed and dated. into a notebook or other organized
documentation. Notebooks and other documents shall be protected and
submitted to the LRC in accordance with YMP-USGS-QMP-17.01 (P-USGS
Records Management).

5.4 Labeling of Equipment Calibration Status: Labeling of equipment shall be
in compliance with YMP-USGS-QMP-12.01.

6.0 IDENTIFICATION AND CONTROL OF SAMPLES. Samples will not be collected or handled
as part of this procedure.

7.0 QUALITY ASSURANCE RECORDS. Documents and data will be prepared and submitted
per appropriate governing project procedures.

7.1 Anticipated documents and data generated from implementation of this
procedure may include the following: Seismograms and field book.

7.2 Notebooks, forms, or other organized documentation shall be prepared, as
appropriate, by the PI or a contributing investigator to record data from
this procedure and shall include the unique identifier of equipment used
to collect/record the data and any information considered by the origina-
tor to be pertinent. When in loose-leaf form, each page shall be numbered
consecutively and chronologically. All documents shall be signed (or
initialed) and dated by the investigator as entries are made. Any revi-
sions shall be lined out, initialed, and dated. Notations by pencil shall
be submitted in legible photocopy form.

8.0 MODIFICATIONS. When modifications become necessary, the PI shall fully document
the changes in compliance with YMP-USGS-QMP-5.01 and submit the documentation
for review, signature, and distribution process as indicated.

9.0 REFERENCES CITED.

Haeni. F.P., 1988. Application of seismic-refraction techniques to hydrologic
studies: Techniques of Water Resources Investigations of the U.S. Geological
Survey, Book 2, Chapter D2, 86 p.

Safety and environmental health handbook, 1989, U.S. Department of the Interior.
Geological Survey.

10.0 ATTACHMENTS. None.

11.0 SUPERSEDED DOCUMENTS. None.
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12.0 APPROVALS AND EFFECTIVE DATE.

EFFECTIVE DATE: 6/23/93


