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INTRODUCTION

In February 1985, the U. S. Geological Survey (USGS) conducted a
seismic-refraction survey in the vicinity of Yucca Mountain, Southwestern
Nevada to better define the P(compressional)-wave velocity structure of the
upper crust in this area. This experiment is a continuation of seismic
investigations at the Nevada Test Site (NTS) by the USGS on behalf of the
Nevada Nuclear Waste Storage Investigations Project (NNWSI) to assess the
feasibility of a proposed nuclear waste disposal site at Yucca Mountain.

The 1985 seismic-refraction survey consisted of three separate
deployments: two East-West profiles, Line A and Line B, and a North-South
profile (Plate 1). Thirty-one shots were recorded by 120 portable
seismographs, where recorder station spacing averaged .3 km, and the
shotpoints averaged 5 to 8 km apart. Additionally, off set shots were fired
at shotpoints located about 7 to 15 km from the endpoints of the deployment
lines. The East-West profile, Line A extended 50 km from Jackass Flats (NTS)
west to the Amargosa Desert, crossing Yucca Mountain, Crater Flat and Bare
Mountain. Nine shots were fired along the profile, and two off-line fan shots
(Shotpoints 5 and 19) were fired at Crater Flat. The East-West Profile, Line
B extended 60 km from Mercury, Nevada west to the California-Nevada boundary,
where 11 shots were fired along the line. The North-South profile extended 50
km from Forty-mile Wash (NTS) along the eastern flank of Yucca Mountain south
to the Amargosa Desert. Nine on-line shots and two off-line fan shots
(Shotpoints 5 and 19) were fired along the North-South profile.

This report includes record sections from the twenty-nine shotpoints
(Plates 2-17), a 1list of seismograph locations (Appendix A), a list of
shotpoint locations and shot times, DKDAT data files and Tape Grade Code
(Appendix B), and a list of first-arrival traveltime picks (Appendix C).
Detailed interpretation of these data will be published in a subsequent report.
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SURVEYING SEISMIC-RECORDER AND SHOTPOINT SITES

Prior to deployment of the seismic recorders, recording sites were staked
and surveyed using a Hewlett-Packard Electronic Distance Meter* (model
HP3820), which employs a laser and reflectors. The laser was positioned at
various points along the profiles, and reflectors were positioned at the
seismic recorder sites, benchmarks, road intersections, and other features
distinguishable on topographic and orthophoto maps. Digital readings of
horizontal and vertical distances and azimuths from the laser to each
reflector were recorded in field notes. Locations of the recorder sites were
calculated by the triangulation from known points (benchmarks and road
intersections).

All locations were field-checked after the experiments using Brunton
compass readings, vehicle mileage, and pacing. Most locations are estimated
to be accurate within 20 m. The maximum estimated error is 50 m.

SHOTPOINTS AND SEISMIC RECORDERS

Shotpoints were sited along the three profiles in as straight a line and
with as even a spacing as possible, given the limitations of mobilizing a
drilling rig. Typically, shotholes were drilled 36 meters deep (20 cm
diameter), then loaded with about 900 to 1850 kg of high-velocity ammonium
nitrate explosive, tamped to the surface with gravel and fired automatically
according to clock time (Healy, et al, 1982).

The explosions were recorded by 120 portable seismic cassette-tape
recorders. Each recorder contains a single vertical-component 2-Hz geophone,
chronometer, calibrator, tape deck, tape-speed—compensation tone generator,
three independent amplifiers commonly set 18 dB apart in gain (a factor of 8),
and a WWVB radio receiver (Fig. 1). The system response peaks at about 20-30
Hz (Fig. 2).

The intermal chronometers in the 120 instruments are synchronized to
Greenwich Mean Time (GMT) the day prior to deployment and programmed for a
maximum of ten recording times using a device called a Hand Held Tester (HHT;
Healy et al, 1982). After the shots are fired, the instruments are picked up,
chronometer drifts recorded, and tapes removed.

* The use of trade names is for descriptive purposes only and does not
constitute endorsement by the USGS.



DATA PROCESSING AND PICKING FIRST-ARRIVAL TIMES

The data are converted from analog to digital format via microprocessor
systems (Fig. 3). The analog data from the cassette tapes are digitized at a
rate of 200 samples/sec. Twenty seconds of data are digitized for each shot
and each instrument spanning the time of the expected arrival. Time zero on
each trace is calculated to be the shot-instrument spacing divided by 6 km/s;
and the trace is digitized for -2 s to 18 s to the maximum peak-to-peak
amplitude in whatever interval is plotted. In this report we plot the
interval -1 to 8 seconds for each station (Plates 2-17). Record sections are
plotted with maximum trace amplitudes normalized to a common value. Negative
distances on the horizontal axis on the record sections indicate positions
north of the shotpoints on the North-South profile and west of the shotpoints
on the East-West profiles (Plates 2-17).

First-arrival travel times were picked from the record sections using
cross-hairs displayed on a computer graphics terminal (Appendix C). Weights
were assigned for first-arrival times as follows:

0 - Excellent
1 - Good

2 - Fair

w
1

Weak or Noisy

S
|

Poor or highly emergent
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APPENDIX A

SEISMOGRAPH LOCATIONS

Location Number of each recorder site on the map corresponds to the
Location Number above each seismogram on the record sections (Plates
2-11). Latitudes (North), longitudes (East), and elevations (meters) are
listed for each seismograph location number.
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APPENDIX B

SHOT LOCATIONS AND TIMES (p 15), TAPE-GRADE CODE (p 16), and DKDAT data
files (pp 17-63).

SHOT LOCATIONS AND TIMES

Shots are listed in the order that they were fired (Shot Number).
Shotpoint Nuwbers correspond to numbers plotted on the map (Plate 1).
Shot time includes the Julian Day (D), hour, minute, and second (H, M,
S) in Greenwich Mean Time (GMT).

TAPE-GRADE CODE

A number is assigned to each cassette tape as it is digitized. These
codes appear in the last column of the DKDAT data file.

DKDAT data file

DKDAT data file is organized by team-shots, and listed in the order of
shots fired (Shot Number). A team-shot is twenty recordings of each
shot accomplished by each of six teams., Header information for each
team-shot includes team numbers, shot numbers, shotpoint numbers, and
shot times. Information in columns includes station location numbers
(LOC), distance from the shots (DIST; in km), azimuths (AZIM; in degrees
from North), unit numbers (UNIT), chronometer corrections (CHRON; in
milliseconds; these subtracted from chronometer readings during
digitization), channel digitized and gain settings of the three channels
(Cc1, C2, C3), and tape grade codes.
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NEVADA TEST SITE 1985

SHOT
N—Ol

Feb
Feb
Feb

Feb
Feb
Feb

Feb
Feb
Feb
Feb

e o o o o

VoSO WN

u
o
L[]

Feb
Feb
13. Fedb
Feb
15. Feb
16. Feb
17. Fedb
18. Feb
19. Fedb
20. Feb

e
N
. L]

o}
£
L]

21. Febd
22. Feb
23. Fedb
24, Fedb
25. Feb

26. Feb
27. Fedb

28. Fedb
29. Feb
30. Feb
31. Feb

DATE

1985
1985
1985

1985
1985
1985

1985
1985
1985
1985

. w v v »

- e

00 00 0o 00 CoQECO 00 OO ®

-

1985
1985
1985
1985
1985
1985
1985
1985
1985
1985

v w v

v w v e

P e gt b s e
NP N

-

15, 1985
15, 1985

15, 1985
15, 1985
15, 1985

15, 1985
15, 1985

15, 1985
15, 1985
15, 1985
15, 1985

* Fan Shot

SHOT
POINT

18
15
2
5*
19*
17
16

SHOT LOCATIONS AND TIMES

LATITUDE
(East)

36
36
36
36

36
36

36
36
36
36

36
36
36
36
36
36
36
36
36
36

36
36
36
36
37
36
36
36
36
36
36

48.4922
48.0979
48.6375
48.0510

55.3250
47.8770

48.1487
48.2380
47.8677
48.6426

35.8894
35.0015
33.8230
33.7009
34,2468
35.5330
34.9885
34,2466
33.2427
35.4446

55.3250
55.4839

30.5051
26.3879
3.0010

48.0510
51.7417

39.6199
35.0015
43.3987
47.1411

15

LONGITUDE

116
116
116
116

116
116

116
116
116
116

116
116
116
116
115
115
116
116
116
116

116
116

116
116
116

116
116

116
116
116
116

(North)

5.5684
25.7690
46.7119
31.8330
33.6230
13.3838

20.8970
51.3350
42.4741
36.2568

34.6299
25.4292
16.3726

7.4619
47.6406
56.4224
30.3267
21.0645
12.1563
39.5977

33.6230
22,5337

26.5684
25.4268
18.4434
31.8330
23.4019
23.8711
25.4292
23.3579
23.5244

SHOT TIME SIZE

DAY HR MN SEC  (kg)

040 03 31 0.012 1855
040 03 33 0.009 927
040 03 35 0.013 927
040 03 37 0.010 927
040 03 39 0.008 1360
040 05 31 0.951 927
040 05 33 0.007 927
040 05 35 0.016 1855
040 05 37 0.008 927
040 05 39 0.010 927
044 03 31 0.008 927
044 03 33 0.011 927
044 03 35 0.006 927
044 03 37 0.010 927
044 03 39 0.010 1855
044 05 31 0.012 927
044 05 33 0.011 927
044 05 35 0.006 927
044 05 37 0.009 927
044 05 39 0.008 1855
047 03 31 0.010 1360
047 03 33 0.016 927
047 03 35 0.018 927
047 03 36 56.68 1890
047 03 39 0.084 1855
047 05 31 0.012 927
047 05 33 0.005 927
047 05 35 0.012 927
047 05 37 0.012 927
047 07 01 0.006 927
047 07 03 0.018 927



-
OWONITULDWN O

I
WK

s
No

NN NDMNDDMDND DD
W WK OV

WwwhNon
N OWODON

TAPE GRADE CODE

GOOD
TAPE DID NOT RUN

TAPE RAN BUT NO SIGNAL

TAPE SKIPPED RECORD TIME

TAPE RAN FAST FORWARD; NO SIGNAL
TAPE REWOUND AND ERASED

WEAK SIGNAL; CANNOT READ TIME CODE; LOW RECORD LEVEL
NOISE, CONTINUOUS CALIBRATION OR PERIODIC OFFSETS
NOISE, SINUSOIDAL

NOISE, SPIKE

NOISE, WWVB CROSS-FEED

NOISE, PERIODIC TICKS

NOISE, RANDOM

BAD CLOCK

OFF FREQUENCY, TAPE SPEED PROBLEM?
INCOMPLETE RECORD; RECORDER STOPPED
NOISY OR WEAK TIME CODE

TURNED ON TOO EARLY

IN FOR REPAIR; NOT DEPLOYED
GEOPHONE DISCONNECTED OR SHORTED (?)
WRONG UNIT NUMBER

WRONG GAIN SETTINGS

TURNED ON TOO LATE

BAD GEOPHONE TEST

ONE OR MORE CHANNELS MISSING

NOISY OR WEAK WWVB

INSTRUMENT OR TAPE DAMAGED IN FIELD
WRONG TIME DURING TURN-ON

DIGITIZED WITHOUT CALIBRATION
AMPLIFIER OUT OF BALANCE

LOCATION NOT ON MAP; WRONG LOCATION
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APPENDIX C

FIRST-ARRIVAL TIMES (pp 65-96)

Information in columns includes shotpoint number, seismograph location
number, travel-time picks in real time (difference between chronometer

reading and origin time of shot) and reduced time (T - x/6; x is
distance), distance (km) and azimuth (degrees from North) of the

seismograph from the shot point, and weight of pick where weights were
assigned for first—arrival times as follows:

0 - Excellent

1 - Good
- Fair

- Weak or Noisy

0 LN

- Poor or Highly Emergent

64
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