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SEISMIC EMISSIONS STUDY
ROOSEVELT HOT SPRINGS, UTAH

Introduction

At the request of Union 0i1 Company, a Seismic Emissions Study
was performed at Roosevelt Hot Springs, Utah (T7.26&27S.,R.9W.). The
areaT extent of this survey was approximately 36 square miles. Five
5 geophone arrays were used to collect seismic emission data over
this region for the purpose of delineating active fault and fracture

zohes possibly associated with geothermal activity.

Data Acquisition

Five Sprengnethek MEQ-800 microearthquake recording systems,
together with Datamagnetics digital tape recorders, were used for
field data acquisition. Hall Sears HS-1 (1 Hz) geophones with cali-
bration coils were used as sensors. The digital tape recorders
feature high dynamic range and Tow system noise recording. The
MEQ-800 offers smoked paper records for field monitoring of the data.
Geophones were spaced approximately 2000 feet apart. Individual
recording systems were hard wired together so that absolute relative
timing could be obtained by broadcasting time marks every hour.

The crystal clocks supplied by the manufacturer in the MEQ-800's
are temperature dependent causing drifts greater than 20 msecs.
These drifts are not linear and therefore cannot be scaled by a
correction factor. Stations were occupied from one to two days,

depending on the quality of data observed on the paper records.




Data Processing

Field data were first edited by picking quiet sections from the
smoked paper records. These sections were strippea out and re-edited.
Data from four stations (1,2,3,5) were chosen for processing. For each
station, four depth arrays of possible source locations were chosen
at 1,050 foot intervals. That is, three 19,950 x 19,950 foot and one
30,450 x 30,450 foot (Station5) horizontal maps were generated at
Aepths of 1500, 3000, 4500, and 6000 feet. Ray tracing algorithms
were used to determine delay times from each source location to the
geophones at each station. Geophone arrays were focused on each
location by shifting traces by appropriate delay times and then sto-
chastically correlating traces. A listing of individual delay times,

correlation values, and graphic plots were produced.

Data Analysis

Data were processed using a half-space velocity model of 17,000
fps. Three sets of independent data were processed in order to verify
initial results and stationarity of source locations. Composite
computer plots were created by averaging results from.stations
1 through 3.

On the computer plots, the higher the‘intensity of shading the
higher the correlation values. Caution must be taken when inter-
preting computer plots. These plots were created as a visual aid by
scaling correlation values between zero and ten for each station set.
The maximum correlation value was scaled to ten. Therefore, plot
intensities may represent different values at different stations and

it is possible that a high correlation value could distort the entire plot.
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Maps showing Tocations of correlation values greater than 50% and
90% of maximum have been made for stations 1, 2, 3, and 5. These
should be examined in conjunction with computer plots to reduce the
possibility of misinterpretation. That is, by examining these
together, lateral extent and thickness of anomalies will be more
obvious. Smearing (fanning) or blurring of the anomalies can be
seen as you focus on points further away from the station. This may
.be caused by two factors. First, as you go further away from the
array, differences in travel times between geophones decrease
(become similar). Secondly, higher frequencies attenuate with
distance and the correlation is performed over a narrower frequency
band.

In most cases points seen on the plots are not resolved uniquely
because several points may have the same or similar differences in
delay times. Therefore, a vector is seen pointing toward or through
the noise source. By using the intersection of vectors from several
stations the anomalous region is defined uniquely.

Analysis of individual anomalies are summarized as follows:

Anomaly A--This anomaly is seen on all stations. Although, the

correlation values were not high enough to appear on
the contour map of Station 3, it is present on the
computer plot for Station 3. It correlates with a
resistivity Tow and possible faulting.

Anomaly B--This is located at the intersection of the Negro Mag

fault and another north-south fault. It is defined
by the intersection of vectors from stations 5, 3,
and 1. A vector from station 1 is seen on the
computer plot. '

Anomaly C--Vectors from all stations intersect to form this

anomaly. A vector from station 1 is shown on the
computer plots. This anomaly is located approxi-

mately at the intersection of the Dome and Negro Mag
faults.
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Anomaly D--Seen only on contour map for Station 3. However, all
computer plots show it so it was included.

Anomaly E & F--Probably not real, caused by the intersection of

vectors pointing to other anomalies. (Further comment
in interpretation section.)

Data Interpretation

The purpose of this survey was to map locations of seismic
emissions (groundnoise) as a means of delineating zones of permeability
(faults and fractures). Faults previously mapped using resistivity,
geology, photogeology, aeromagnetics (Ward and Sill, 1976) and gravity
(Crebs & Cook, 1976) and associated fracture zones (solid or dashed
lines) mapped using seismic em{ssions are shown on the composite map
enclosed. Several anomalous zones are identified. The most prominent
is a north-south fracture system through Sections 15, 22, 27, and 34
(T.26S.,R.9W.). This system of fractures 1ies'be£ween Anomalies
A and C. Anomaly C is located at approximately the intersection of
the Dome and Negro Mag faults. Phillips Petroleum Co. and Thermal
Power Co. have producing geothermal wells (54-3, 3-1, 14-2) within
this anomalous region. A system of faults in the center of section 34
north of Anomaly C has been interpreted from gravity data by Crebs
& Cook (1976) as possibly being a northern extension of the Dome
fault. Although, gravity results were not reported for the region
north of Station 3 (Section 27) faults can be inferred to continue in
a northernly direction, perhaps as far as Anomaly A. Resistivity
results reported by Ward and Si11 (1976), Figure 1, show an exact
correlation with the seismic emission anomalies. What they have
delineated as their most conductive zone also lies between Anomalies

A and C.
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Anomaly B is located at the intersection of the Negro Mag fault
and another north-south fault that was defined by resistivity and
gravity data. This fault may extend north into Anéma]y D. Ward and
Si11 (1976) show a low resistivity trend approximately located between
these two anomalies. Seismic noise data may be non-stationary through
this north-south trend. This can be inferred from results of
Station 2 which Tocates an anomaly north of Anomaly B. In examining
'different time intervals from other stations (i.e. Station 1) a
north-south shift in noise patterns is seen which also would be
indicative of being non-stationary or movement in a north-south
.direction.

Anomalies E and F may not be real but a consequence of being
aligned with other anomalies. That is, locations of high correlations
are not defined uniquely since several points may have the same or
similar differences in delay time thus forming directional vectors.
The intersection of vectors from different stations are used to
determine the anomalous regions uniquely. In the case of Anomaly E,

a vector from Statibn 3 pointing to Anomaly B and another vector
from Station 2 to Anomaly C would cross at Anomaly E, consequently
defining an anomaly. The same analysis can be used for Anomaly F.

Thermal gradient.resu1ts at Roosevelt Hot Springs have been
reported by Si11 and Bodell (1977). Shallow (30-60m.) thermal gradi-
ent results appear to be in agreement with the seismic emission
anomalous zone between Anomalies A and C. There is a lack of data
sampling at deeper depths in this region, thus, more detailed thermal
gradient analysis cannot be made. Thermal gradient results also appear

to coincide with Anomaly D.




Conclus-ons:

Evidence of groundnoise being emitted from several locations, in
particular a north-south fracture zone within the central portion
of the survey area, has been determined. Groundnoise anomalies have
been found to agree with previbus]y mapped faults, resistivity lows,
and in a 1imifed case thermal gradients.

'Si11 and Bodell (1977) state that the correlation of resistivity
énd thermal gradient patterns in the survey area is caused by hot
water circulation along faults. Since the groundnoise anomalies
also correlate with these patterns, the source or generator of seismic
noise in this region may also be hot water movement ard fracturing

along faults.
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APPENDIX A
Data Format

X-Y computer plots are read from the lower right hand corner (east)
as point (1,1;1) [X,Y,Z]. Going from right to left across the bottom
points are (1,1,1), (2,1,1), (3,1,1) . . . . Similarly, thé second
horizontal row is labeled from right to left (1,2,1), (2,2,1),

(3,2,1) . . . . The center Y value indicates the horizontal row and
the end 7 value the depth. Each iteration is 1050 feet except for
the Z values which are 1500 feet. Z values 1, 2, 3, and 4 correspond

to depths of 1500, 3000, 4500, 6000 feet, respectively.
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PTU1Z.14,
FTulz, 14,
Pt 14,
FT(13,14.
PTi13:14,
FTid1=, 14,
FTil4.14,

FTC14.14,
FT(14, 14,

PTil4, 14,
FT(1G. 14,

PT(1E, 14,.

PTI15,: 14,
PT(1%. 14,
PTi16. 14,
FTi(16: 14,
PT(15.14,
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PT(18.16. 2)(SER 1832)
PT{le.16« 32(SEQ 1839)
PTC(1le. 1+ 43(SEQ 184e)
PT{11,1€6, 12(5EQ 1841
PT(11,16:, Z)(SEQ 1842}
PT(11,16. 2)ISEQR 1843)
PT(11,16, 43 (SEQ 1844)
PT(12.16. 1)iSER 1845)
PT(12, 156, 2)(SEQ 1646)
PT(12. 16, 3)(SEG 1847:
PT(12.16. 40(SER 1848)
PT{132.1&. 1)FSEQR 1849)
FT(13. 16, Z1(SEQR 185@)
PT(1Z.16., 32(SEQ 1851
PTi1Z21E, 4)(SER 18522
PT(14. 16, 1)(SEQ 1853
PTi14,16, 21(ZEQ 1854
PT14d.10. ZH(ZEQ 1858)
PT'lH 1 42105ED 18560
PT{1E.16. 13 S5EQ 18573
PTi15. 16, J 1858)
TL1E. 1 SER 1859
T(15 , (SEQ 18601
PTI1R. 16, 1)ISER 12617
PTiL1E, 16, 23 (5EQ 1862)
FTI1E: 16, »(ZEQ 18630
PT{le.16. 41(5EQ 1864:
FT(17.16, 11(5EQ 1865)
PT(17.16. 22 (SEQ 18366)
PT(17 16, ) (SEQR 18671
PT(17. 16y 42(2EQ 1868)
rTeid. 16, 1) (3EQ 1863)
PT{1S. 16, Z2)(SEQR 1870
PTC15:16: 33(SEQ 128711
PT(1S. 16, 43 (SER 18722
PT(19,15. 131(SEQ 1873}
PT(15, 16, 2)(SEQ 1574)
PTC19.16,. 33(SEQ 18751
PT(13,16, 4)i(S5ER 1876)
PTi20.16. 13(SEQ 1877
PTizo.16. 21M(SEQ 1878)
PT(20.16. 3)(SEQ 1879)
PTi(2G,16, 41(SEQ 18B80)
PT(21.16. 11(SEQ 1881)
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PT(21.16, 33 (SER 1883)
PT(21.16, 43(SEQ 1884)
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FPT(22.16, 22(SER 188&)
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® [ ]
-0, Q0587¢{ -69),DELAYS:
~-©.01871¢ 187, DELAYS:
-2.21871( ~187),.DELAYS:
0. 201451 157, DELAYS:
*@.01014( -101).DELAYS:
.03 32, DELAYS:
Q.0 323 DELAYS:
Q. 3234 DELAYS:
@ 33), DELAYS:
@ 2051 333, DELAYS:
Q. Pe=EAT 220, DELAYS
Q.01306610 1371, DELAYS:
@.o13e60 137, DELAYS
@.@1266¢ 137),DELAYS:
Q.91404( 1403, DELAYS:
Q. 595 ( 591, DELAYS::
@.912880 1293, DELAYS:
Q.212880 129, DELAYS:
2.01288¢C 1290, DELAYS
—@,ﬂ@hth =T, DnLgﬁﬁ:
3, @ : +DELAYS
5 ~7P0r. DELAYS:
3. € “Ul DELAYS:
2. ] ,DELﬁv
<R ! ',DELH(5=
% ,DELQYS:
% 4 » DELAYS
Q. 01428 -143 J,DELQYC=
-9.31423¢ -142), DELAYS
-, 01428¢ -1420, DELAYS
. 80 ~142 J,DELth=
= 2 DELAVS::

_QOCCG(
A, QBEEA(

.@Un“4(
. POE34(
. RAG34 0
L Q407 (
L DRT49(
. BAT43(
. RAT49¢(
L2659 (
. BATET(
L DB4EE(
. DO749¢(
.QA749(
. BOESE(
. BO556(
L0255 (
L DAZEE(
. @R455(
-Q.
. QR4E5(
.QOT41¢(
L Q1143¢
.31143¢
L01143¢
LBR3E1(
LQ1143¢

OR4E5¢(

-553, DELATS
~550, DELAYS:
~557 . DELAYS:
-3, DELAYS:
=271, DELAYS::
=23 DELRYS
—411,DELAYS:
TS, DELAYS:
751, DELAYS
TS DELAYS:
272, DELAYS:

ch-DELﬂ1

47), DELAYS -
51, DELRYS:
3y DELAYS :

S6),DELAYS:
DELRYS:

56 T

251, DELAYS:
25),DELAYS:
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» DELAYS
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—4¢1, DELAYS:
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PT(ZE, 16,

PT(25: 16,
PTI25 16,
PTi{ &.17.
FTC &.17.
PTI\ El!lf'
PTC &,17,
PTr T.17,
PTY. 7,17,
FTO 7.17,
PTC 7.17,
PTY B.17,
PTV S.17.
PTL 5. 17,
PTC &.17.
FTC 5,17,
PTiL G117,
PTE 2,17,
PTY 2417,
PTI10. 17,
PTi1. 17,
FTi10.17,
FTilo. 17,
PTC11.17,
PT{11. 17
FTO14:37,
FT(11.17,
PTI12, 17,
PTC1Z2. 17,
PT(12:.17,
PTL1Z:17,
PTI{13.17,
PT".‘LE!"J_?!
PTC1Z2.17,
PT(13.17,
PTI14.17,
PTi14.17,
PTi14,17,
pTﬁfi‘l! 17!
PTC1G. 17,
PT(15:17,
PT(15.17,
PT(15. 17,
FT(leﬂl?!
FT{1E.17
PT(1&.17,
PT{16:17,
PTIL17.17,
PT{17:17,
FT 1717,
FT(15:17,
PT(18.17,
PT(12,17,
PT(18.17.,
PT(1S. 177,
PTC13.17,

PT(19:17,
PTi19:17,
PTig&: 17

1rQED
4"SEQ
1YL 5EQ
2VISEL
3)(SEQ
43 (SEQ
11 0PSER
2L SER
2V I8ER
41 SEQR
17 SEQ
SV ISER
ZILEER
43 (SEQ
17 (SER
23 (SEQ
SVSER
43 (SEQ
1Vi5EQR
21 (SEQ
'11"EQ

41 {SEQ
11 05EQ
Z2Y(SER
33(5ER
41 (SEQ
1Y (SER
Z11SER
JICSER
4)(SEQ
1Y (SEQ
2ICSER
3)(SER
43 05EQ
1) (5EQ
Z21EEDR
20 LSER

43 15ER
SEQ !
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1899)
1900)
1941)
15425
1943)
1944)

) 1945)

19460
1947
19487
19493
1952)
19511
19521
19537
15547
19565)
19687
1957
1955
1559)
1960
19610
1962
1963
1554
195652
19661

1367 .

19687
196910
lquJ

21 LSEQ 19
2 (SER 1€

4)‘CED
177SEQ
2) (SEQ

2V (SEQ
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1Y (SER
2)(SEQ
33 (5ER
4115EQ
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. QRO=4(
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-1143,DELAYS:
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1420, DELAYS
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501 DELAY
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1291 DELAYS :
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-73) s DELAYS:
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=721, DELAYS
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PT(2€.17,
PT(20:17,

PT(Z1.17.
PT(21.17,
PT(22: 17
PT(Z2, 17,
PT(22.17,
PT(22, 17,
PT(23.17.
PT(E23.17,
PT(22.17.
FT(23. 17,
PT(E24: 17,
PT(24.17.
PTLE24, 17,
PTLZ24: 17
PTIEE17
PT’EC~1?v
FTi25.17,
PT'FEs17-
PT( 5. 173,
PTI £.13.
FTL £.13.
FTL £.18.,
PTL 7. 18.
PT( 7.18.
PT( 7.18.
FT( 712,
FT( S.18,
PT{ 2.13,
PTC B.18.
FT{ 8.18.
FT{ S. 18,
PT( S.18.
FTL 3.18.
PT( S.18

PT(16,13, |

PT(1@. 18,
PT(1G, 18,
PT(11.18.
FT(11.18,
PT(11.18.
PT(11.18,
PT(12, 18,
PT(12.18,
PT(1z: 18,
PT(iz.18.
PT(13:18,
PT(13,18,
PT(13.18,
PT(13.18,
PT(14,18.
PT(14,18,
PT(14.18,
FT(14.18,
PT(15: 18,

)} 13998) @.0743(
1999) ©.00749¢(
DEO) B.00749(
cO01)  .00757(
ZOR2)  0.207T57(
PA3)  Q.0Q466(
2004 0. 00255¢
P25 -0, R455(
1 2006 -0, 00455
] 2007 —0.e0741¢
d 20081 0.00255¢(
FOe9T -0, PRE42T
P10) —0.ea455(
3. 00361
‘.UQFEbf
D, 01143
:.@1143(
111431
114231
2. 099373
3. Q0379
L21143¢
B.91143¢
3, 217341
2. 232144¢
3. 021441
D@21 44¢
D, @21441(
Y, 2144 (
- . 2. 02144
)} cQEe3r  ©.22144¢
J ZRES)  0.02647(
] 207 R.Q1619¢
E@?i) 0.21619¢
1IGER 2072 Q. 01619¢
JISER d@““\ @.@1619¢
1(EER Z@74)  ©0.01619¢
JISEQD 2075 ©,01619¢
JISER Z076) —0.01048(¢
TCSEQR 22773 . Ra398¢(
J
l
43¢
)
0

P D) PU e B 0T B 0N = I BT = BN
gﬁgggﬂ

(SEQ 2a78)  0.00538(
LSER 273 2.00838(

SER 2e80) ~@.@11a7(
(SED 20811 ©.0R893(

SEQ 2@B2) -0.00c87!
3)(SEQ £083) —0.01871(
431 SEG 2@84) —0.01871(
11 (SEQ 2885) -0.01014¢(
21 SEM 2@gey 9, 00Z26(
BrSER 2087 0003260
4)(SER 2ees)  @.,00326(
1) (SEQ 20831 0.a0854(
CIISER 20%83) 2.01297(
3)(SER 20391) .01297(
JISEQ 2092) @.02005(
J(SEQ 2@393) @.0134a(
2) (SEQ c034) ©.01288(
3M(SEQ 20951 @,Q1288(
4)(SED 2096) ©.01288(
11 (5EL 2097y —0.00e96(

JJD)'-'-L_-JFlJl-“bf_aJI'LH-*-t-L:JFI_H—*-L&L P

=

S DELAYS:
r:\ DELAYS:
7E), DELAYS :
TE1 s DELAYS:
7E1DELAYS:
471, DELAYS :
2%, DELAYS:

~46), DELQ“’=

—463, DELAYS

—?4):DELQYS=

253 DELAYS

-84, LELAYS:
-463, DELAYS:
—3263:DELAYS:
—-&21 . DELAYS:
-1143, DELAYS:

-1143 . DELAY

—114%,DELAYE:
-1143,DEILAYS :
-3951,DELAYS:
—QFJ.DELQKC:

~114%, DELAYS
-114), DELAY
1790, DELAY

214), DELAYS
214), DELAYS
2147 DELAYS:

2145, DELAYS

5143, DELAYS:

2142 DELAYS

2143, DELAYS:
265, DELAYS:
1622, DELAYS:
162, DELAYS:
1622, DELAYS
162), DELAYS:
1621, DELAYS:
1623, DELAYS:
-125) . DELAYS:
920, DELAYS :
92}, DELAYS:
9, DELAYS
-1111,DELAYS:
3@, DELAYS :
-B63., DELAYS:
-1871 . DELAYS:
—187) . DELAYS:
-1@13.DELAYS:
321 DELAYS:
331 «DELAYS:
230 DELAYS:
853, DELAYS:
130} DELAYS:
13@), DELAYS::
2Pe ), DELAYS:
134} DELAYS:
123).DELAYS:
129}, DELAYS:
129, DELAYS:
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PT(15,19. 2)(SER Z209%) -0.006956( -70).DELAYS: £74 <14 €27
PT/15.18, 31(5EQ 2099) -0.Q0636( -70).DELAYS: 0z 6495 EET
PT(15.18, 4)(SER 21007 -0.00247( -259, DELAYS: 740 EEE E97
FT(16.18. 1J(SEQ 2101) —Q.90235( -B82..DELAYS: 65Z ©o93  ©og
PT(16, 16, 2)7SEQ 2102) —@.91501( ~150),DELAYS: 71 BT 617
PT(1£.18. 3J(SEQ 21033 -.01E61( ~1507,DELAYS £95  E42  &4E
PT(1€.16. 4)(SEQ 2104) —6.915017 ~150)1. DELAYE: I SuS £Ed
PT(17.1€. 1)(SEQ 2105) -9.01423¢ -143).DELAYS: 656 L0795
PT(17.18, 2)iSEQ 21063 —3.@1428( ~143,DELAYS: £72  £I5 E14
PT(17,18. 3)(SEQ 2107) -.0Q1428¢ ~143).DELAYS 702 ERG G4g
PT(17.18, 4)(SEQ 2102) —4.Q1095( -1081, DELA" 740 EAT EOE
PT(18: 15, 1)rSEQ Z109)  @.00092( S DELH fE4 LoD UEE
PTi12, 18, 211SEQ 2110) -0.Q0SS0( -S51. DELAYS: SEC E41 LlE
FTi18,16, 3)1SEQ 2111) —0.Q0SE0( ~E5), DELAYS: 710 ET0  £4aE
FT(19.18, 4)(SEQ 2112) —0.005E0( -E5%, DELAYS: a7 Tie £oa
PT(19, 15, 1)(SEQD S113) ¢ &)+ DELA" 673 £43  AOE
FT(13. 16, 217SEQ 2114) -0, ~3), DELAYS 596 BRI £27
PT(13.15. 2)SEQ 211b) ¢ 271 DELAYES: PEI B30 RET
PTC12.:8, 4)13EQ 21163 ~47) DELAYS : TEO T3S £9g
€, 1JiSEQ 21173 © 473 DELA" £98 FET 624
(20,18, 21 SEQ 2118) @ 7S, DEL 715 wie  £4Z
PT(20. 18, ZJIGEQ 21197 ©.00743( 75, DELA 741 714 €72
o, 5. 4)(SEQ 21200 @.00749(  75),DELA 777 TSl 7l
1.:8, 1)ISEQ 2121) ©.00SEE( 55, DELAYS: 72T B3 B45
1..8. 21(SED 21227 ©.00SE&(  GS6).DELAYS: TIE  TIE 663
DB, 3JISE@ S123) 0.00I55( 250 .DELAYS: TE4 T4 £92
i€ 4)(SEQ 2124) @ 250 . DELAYS : 793 TS TE0
18, 1)(SEQ 21257 ~0. —46) s DELAYS ¢ 751 T34 ETE
2)(SEQ £126) -Q.@04SS( —4E7.DELAYS: TEE 743 E93
Z)(SER 2127) —0.00455( -45,DELAYS: ? TS TIE
4V (SEQ 2128) ~0.00741¢( -74).DELAYS: POl e
1015EQ £1230 ~0.9011430 -114,, DELAYS: S
2)(ZEQ 2130) ~0.01143( ~1141, DELAYS: T 715
3)(SEQ 21311 ~0.21143( -114,DELAYS: g1l 748
I . 4)(SEQ Z13Z) ~0.00686( -63),DELAYS: 844 71
FT(24.1S, 11(SEQ 2133 —©.20379¢ -S95).DELAYS: 217 737
PT(Z4,18. Z)(SEQ 2134 —0.01143¢ -1141,DELAYS: 527 75z
PT(24. 16 2)(SED 21357 —0.91143( ~114).DELAYS: SEe T
PT(24.18, +4(SEQ 2136) -0.01143¢ —-1143,DELAYS: S51 81f
FT(25,18, 1J(SEQ Z137) -0.00763¢ —-79),DELAYS: EEE 7S
PT(ZS. 18, 21(SEQ 2138) -73), DELAYS : EES 730
FT(25.18, 21(SEQ 2133) -0.007 -75), DELAYS : 291 21%
PT(25.18. 4)(SEQ £140) -0.20783( -73),DELAYG: 2z B4
PT( 6.19, 11(5EQC 21817 0.01903¢ 1901, DELAYS: S g

PT( £,19, 2)(SEG 21821 ©.01%93(¢ 198" ,DELAYS:
FTL 6,19, 3)(SEQ 2183) ©.01903( 190.,DELAYS:
PTi &£.19, 42(SEQ 2184) ©.01419( 142),DELAYS:
PTO 7019, 10(SEQ 2185) @.01794( 179, DELAYS:
PTC 7,19, 2)(SEQ Z186) @.02144C 214),DELAYS:
PT¢ 7.19. Z)(SEQ 2187 ¢ 2143, DELAYS:
PTC 7.19, 430(5EL 2188) 214, DELAYS:
PT! S.19. 1)(SEQ Z189: 2141, DELAYS:
PT( &.19. Z2)(SEQ 2192 O Z14),DELAYS:
PT( 8,19, 21(SEQ 21913 &.02144C 214),DELAYS:
PT( &,19. 4)(SER 2192) 0.01206( 121),DELAYS:
PT( 3.19, 1J(SEQ 21932) ©.01613( 162),.DELAYS:
PT( 9.19, 2)(SER 2194) 0.01e19( 1&2),DELAYS:
PT( 9.19, 3)(B5EQ 2195 ©.91619C 1627.DELAYS:
PTC 2,19, 4)(SEQ 2196) —@.00583( -58),DELAYS:
PT{1@.13, 1J)(SERA 218971 @.01619( 162),DELAYS:
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L ® L

PTI 19,19, Z7(35EQ 2198) 0.016138( 162).DELAYS: 717 £33 T4
PT71@.23, Z3(SEQ 2199) @.09862( 263, DELAYS: 743 EaE 731
PT(10, 19, 4)(5EQ Z2200) —0,01043( —105),.DELAYS: = TR R
FT(11,19. 1)(SEQ 22Q1) ©.20298( 9@, DELAYS: 62 B9l =50
PT(11,19, 2)(SEQR 22027 ©.00893( S, DELAYS: HB6 610 ERT
PT¢11,19, 3J(SER 22032} -0.01871( -1B7).DELAYS: 714 [ 3=
PT(11,19. 4)(3ER 2e04) —~6.01871( 157, DELAYS: 751 i 3
PT(12.19 12(ZEQ 220%) 0.00145¢( 15, DELAYS:: 543 S 1
FT(12,19. 2)iSEQ 2206) —0.@1e14( —~1@11,DELAYS: 61 ceg 3
PT(12.19. (SEQ 2207) ~0.01871( —187i,.DELAYS: RYes 15
FT{12.19, 43{SEQ 22@3) —£.00237e( -37!,DELAYS: 2
PTi13.13. 11(SE@ 2203 Q.Q0326¢ =8

33, DELAYS:
21 DELAYS:

3

PTO1Z2, 15, Z23(SEQ 22103 ©.00326¢(

,-
D (T I T e 2 ﬁﬁ VOV T T =3 LN

=85
TR
21
< £ %
PT(12, 19, 20X (5EQ 2211) ©.0326¢( +DELAYS:: =70 3
PT(13.13. 4° 3 Q. Q20051 2001, DELAYS: TRg 8
PTi14, 13, LRS B Voo@.e13e60 137 DELAYS: [ S 1
FT{14, 13, 23(SEQ 2214) 0.281404( 1403, DELAYS: [ B
PT 14,13 2 SEQ 2215y 0.01288¢( 1297, DELAYS: o5 1
PT-14.13, 4).5EQ 2216y 0.021720 217 DELAYG: £95 1=
PT(15.19, 11{5EQR 2217) -0.@05961 ~701,DELAYS: 526 42
PT{15.,13. 23(SEQ 2218) -0,00656( ~701,DELAYS: a15 [y
PT(1E.19, Z215EQ 2219) 2.00151¢ 1S, DELAYS: EdE 3
PT{15.13, 41 (5EQR 2220 -@.90247( 251, DELAYS: 527 ~45
PTOiE. 130 1M(ZEQ 2221) -0, 015011« ' - ga o225
PTi15,.1393. 2V (SEQ 2RC2 O, 1501 ( &1z e
FT(15.13. 2V (ZEQ 22 3.0 [SE ] £932
PTI15:.19, 40085 554 =37
FT(17.13, 12(5 -143),DELAYS: 595 534
PT(17.19, 2Y(GEQ [ ~142),.DELAYS: £15% S5
PT(17.19, 31(5EC 2 3¢ —=14%),DELRYS: 546 f 5
PT(17,12, 417/3EQ 2222 —-@. —-1&2), DELAYS: 27 &34
FT{1&. 159, 13105EQ 2229) —Q.00034( -3 DELAYS: 625 535
PT(15.19, 2)(5EQ 22201 —0.00034( -3).DELAYS: 624 53
PT(18.19, 31i(SEQ 2231) -@.0055p1 -551, DELAYS: BS54 =]
PT(18,19, 4)iSEQ 2232) -0.02550( -55),DELAYS: L35 30
PTi19.19. 11(ZEQR 2233) @.00749¢( TL1.DELAYS:: [=Yalt) 43
PT(1%,19, 21(SEQ 22343 0.Q0749¢( 7o, DELAYS: B39 TR
PTC1%:1%, 2(SEQ 223251 Q,020749¢ TEN L DELAYS: 5E3 =03
410E y —R.20455(C  —-45), DELAYS: To8 &47
17 (5ER 3. ROTE?( 7E ) DELHYS: =31 Sh
23S A, BB3466( 473, DELAYS: 53 587
ch 2. V=55 257, DELAYS: REE £19
) D, QET2Q( S22 . DELAYS: =iy 61
B, 00455 —450, DELAYS: Bea2 59a
Q@455 —-45), DELAYS: 85 Qg
0. 00741 (¢ =741, DELAYS: 713 &40
3, 00255 ( 25 DELRYS:: 750 =82
. 011430 -114), DELAYS: 698 5la
2. 011430 -114),DELAYS: 715 &27
A.0036R10 0 380, DELAYS: 74z 220
O, OAER6( —-69),DELAYS: 778 AT
2. 19 3 S 1.01143( -114),DELAYS: 733 £52
PT(23.19, Z)(SER 2250) —-0.01143( —-114)DELAYS: 749 (S o))
PT(23.19, 3)(SEQ 2251) -0.91143C -114),DELAYS: 774 =98
FT(23,19, 4)(5EQ &252) -0.11314( -131),DELAYS: 809 736
PT(24,19, 1)(SER 2253) —-0.00789( -79),DELAYS: 77l €839
PT(Z4,13. 2){SEQ 22543 - . @@783( ~73),DELAYS: 786 ' OB
PT(24.15, 2Y(SER 2255) - a0789( -73),DELAYS: 511 23
PTr24.19,. 42(S5ER 2251 —¢ o2210C -81),DELAYS: 244 53
PT(Z5:13:, 1J)(SEQ 2257) —-0.20430( —-43),DELAYS: 81& T3
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