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Introduction

‘A groundnoise survey was conducted for Amax by Senturion
Sciences in the vicinity of Mt. Princeton, Chaffee County,
Colorado, during the period 31 March through & April 1874.
The survey was intended to reveal any anomalous noise levels
in the valley and adjoining bedrock, that might be attributed
to geothermal noise generators, as postulated by Douze §
Sorrels (1972). A report containing data and interpretation
has been submitted by Senturion. My report is the result of
a scrutiny and reevaluation of Senturion's data.

Field Procedure

Six seismographs, utilizing 2 Hz HS-10, 2000-ohm seismo-
meters as transducers, were deployed during the working day
Their outputs were transmitted by radio to a cantral receiver
station conta:nlng a magnetic tape. recorder and WWVB time
code receiver., Data were collected throughout the ensuing
night, and on the following day, six more stations were
occupied. The tapes were played back in the laboratory.
Three ten-minute segments during pericds of low wind and
cultural noise were selected for analysis from each station's
record, from which power-spectral density (PSD) charts were
automatically compiled for the frequency range 0.25 -~ 14Hz,
The scales of the charts (Figure 1) compensate for the
seismometer response characteristics; we have replotted the
PSD's making this adjustment to a linear db scale (Figure 2).

In all, 32 stations were occupied specifically for
groundnoise monitoring. Six additional PSD's were obtained
from the stations of the preceding microearthquake survey.
The records used were from the night of 30 March. The 32
groundnoise stations occupied are shown by circles in
Figure 3; the microearthquake stations, by triangles. No
reference station was maintained during the survey, so
stationarity of data from one night to the next must be
assumed. A day-by-day display of the PSD's can be found in
the Mt. Princeton Folio in Amax' map files.
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Senturion Analysis

Senturion provided three maps representing their
interpretations. Automated contouring was used in their
preparation. The survey portions of these maps are re-
produced herein, as follows:

1) Integrated Power (Figure 4): The area under the
PSD curve at each station is computed between the
limits of 0.5 and 1% Hz. From the map we see a
conspicuous low along Chalk Creek and the Chalk Cliffs
and a lesser low between Coitonwood Hot Spring and
Buena Vista. Notable highs occurred at the south
end of the survey, in the center, and at Station 36.
The last (Microearthquake Station IV) was unusually
noisy throughout the preceding survey. It was
located on quartz monzonite bedrock, within one
kilometer of Hortense Hot Springs. The integrated
power map agrees generally with our own plot of the
power within the frequency range 1-5 Hz (Figure 13).

2) Mean Frequency of the Integrated Power (Figure 5):
This value at a station is obtained by multiplying
each freguency by its corresponding power, summing

the products and dividing by the sum of the individual
powers. The mapped results suggest that the valley's
edge yields generally higher frequencies than the
center of the valley, while Chalk Creek yields low
frequencies.

3) Anomalous zoneg (Figure 6): These are the shaded
areas representing the overlap of high frequency and
high power zones. In addition, faults are inferred

from profile plots (Figure 5A)by the intersections of
the frequency and power curves, according to Senturion's
philosophy.

The portion of Senturion's report representing interpre-
tation is reproduced below:

Two groundnoise anomalies defined by high power
and high frequency components are established in
this survey. The northernanomaly occurs at the
intersection of Sec. 7, 12, 13, 18, of TL15S,
R78W~79W and the southern anomaly is located near
the intersection of Sec. 29, 3G, 31, 32, of T15S,
R78W.

The northern anomaly may be generated by a thermal

cell contiguous to a fault complex. The ground-

noise defined-and topographically~inferred Merriam
Creek fault (Y) could extend to this cell at depth

and provide the conduits for Hortense and Mt. Princeton
Hot Springs. Similarly, Fault G, cross section B-B',
could supply this conduit.
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-~ hand-countoured the results. These appear in Figures 7

10

The southern anomaly exhibits a very high power
component centered in Sec. 32. Fault X expressed
by Chalk Creek and groundnoise defined on cross-
gsections B-B', Figure 5, could also supply the
conduit for the Hot Springs Complex. Station
density is lacking in this area for detailed
regolution.

COMMENTS AND RECOMMENDATZIONS

Two additional features of interest are noted.

The NW-SE trend of Mean Frequency anomalies
paraliel to the Sawatch Range bear out the
possibility of a major fault with this trend
(Fault A). Higher frequencies are indicative
of the dense Pre-~Cambrian strata on the west
side of the fault,

Sharp gradients in the anomalous areas could
indicate separate cells or a deep central source.
Statistical analysis and mapping of the lower
frequencies would provide additiconal insight.

The southern ancmaly lacks sufficient data-

point density to presently be highly prospective.
Heat flow test holes and/or additiocnal survey
stations could contribute pertinent data.
Similarly, definition of the fault patterns would
also be enhanced.

Amax Analysisg

Because previous groundnoise surveys (Douze & Sorrells,
1972; Goforth, et al.,, 1972; Iyer, 1972; and discussion with
GKI) reveal that most of the energy associated with geothermal
sources occurs in the 1-5 Hz range, we separated out the
responses for individual frequencies within that range and

“through 13, of which the last two represent the powar sum
within the bands 1-3 and 1-5 Hz, respectively. The 1 and
2 Hz plots (these frequencies being regarded as the most
important) are most gimilar. They emphasize the bulls-eye
peak at Station 36, and the broader highs at the south end
of the survey and diagonally across the middle. The lows
seem to be associated with Chalk Creek and Cliffs, Cotton-~
wood Hot Springs and Station 33 to the north. Similar,
but not as well defined, patterns appear in the frequencies
3, 4 and 5 Hz. The composites bring out more clearly the
E/W low extending from the Chalk Cliffs toward Nathrop.
There is good agreement with Senturion's Integrated Power
plot (Figure 4).




Station 36 1s assoclated with a low-freguency
disturbance of very local extent. The station is
virtually on the frontal fault, as mapped by Fred Limbach
for Amax. Station 35, on the other hand, between two
faults is closer to being a noise low than a high.

A noise low extends from beneath the Chalk Ciiffs
(but not the valley bottom) eastward along the path of
Chalk Creek towards Nathrop. This might be regarded as
a noise sink. The anomaly seems to embrace Hortense Hot
Springs and the fumarocles in the c¢liffs.” A lesser low
occurs across Cottonwood Canyon at its Hot Spring.

A persistent high noise level appears throughout
the spectrum arcund Station 15 on Raspberry Gulch.
Another persistent high occurs in the center of the survey
around Station 7. The diagonal linear high extending
parallel to the highway at the 1 and 2 Hz plots might be
interpretated as cultural in origin; however, it is not
sustained as well in the higher freguencies.

Origin of the Groundnoige Pattern

In their discussion of Imperial Valley groundnoise,
Douze & Sorrells hypothesized a model of a noise generator
at depth resulting from timewise pressure variations in a
thermal reservoir. From their calculations a system
500X3000m, 300m-thick, whose top lay 1500m below the surface
produced an anomaly about 4 km across (1/2-power width).
The anomaly at Station 36 appears limited to about one
section and hence must be due to a smaller, shallower
source. Senturion's explanation of a fault-controlled
thermal cell feeding the adjacent springs is reasonable.
Because the station was on rock, I doubt that the high noise
level can be attributed to local ground amplification of
the low frequencies, since this usually occurs over valley
fill.

Low~frequency amplification might account for the
anomalies in the valley; their distribution would have
to be explained by facies changes in the sediments, or
variations in depth to basement. On the other hand, they
may be attributable to geothermal sources at depth.

The anomalous low along Chalk Creek is of particular
interest, since it seems to express a structural feature
extending from beneath the cliffs out across the valley. If
we assume that geothermal sources are producing the highs
in the remainder of the valley, Chalk Creek would overlie
a zone lacking geothermal noise sources. On the other hand,
if the valleys highs are due to low-frequency amplification
by the sediments, then Chalk Creek would represent a zone
of different lithology absorbing the energy. Our station
spacing was really not adequate in the valley to define the
various anomalies well.

11
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Recommendations

If additional groundnoise monitoring is contracted
for Mt. Princeton, the following improvements in procedure
should be adopted:

1) Closer station spacing (l-section to 1Km) in
the valley and more coverage along the base of the
range are needed. The survey should be extended
to the south to delineate the southern anomaly.

2) A reference station should be established for
continuous monitoring of background noise, somewhere
outside of possible anomalous zones,

3) A Y-or S-station small array (about 1 km across)
should be operated near an anomalcous high to
attempt to compute a vector from noise bursts.

Two three-station arrays may be substituted to
locate the sources.

4) Other types of surveys, particularly electrical,
should focus on the anomalous zones in order to
determine whether they are related to geothermal
sources,

These suggestions apply as well to surveys in other areas,.

Conclusions

1) Anomalously high noise levels at low freguencies
occur locally in the valley. These are due either
to ground amplification of microseisms and local
cultural noise, or deep geothermal noise sources.

2) A local high noise level occurs on bedrock at or
adjacent to the frontal fault and within a kilometer
of Hortense Hot Springs. It is probably due to a
thermal source situated along the fault.

3) An anomalous noise low extends from the Chalk Cliffs
eastward under Chalk Creek where it flows across the
valley. A structural or lithologic zone that absorbs
ambient seismic energy is indicated. This low embraces
the hot springs and fumaroles in Chalk Creek.

4) A very local groundnoise low appears around Cotton-
wood Hot Spring in Cottonwood Canyon.
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5) Electrical and other types of surveys should
focus on the anomalous ground noise localities in
order to identify their cause(s).

6) Additional groundnoise work (if scheduled)
ghould be designed to better resolve and define
the ancomalies, extend coverage to the south,

and attempt to make epicenter and depth determina-
tion of discrete noise bursts using small arrays.
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Figures 7 through 13. Groundnoise response
in Mt. Princeton area for particular
frequencies and bands, as marked. Anomalous
high responses shown in red; lows in violet.
Downsides of contours are shaded. Same
scale as Figure 3.
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405 441 1.254 1.345 1.588 999,209 $.975 1.%25 1456 o S ] A O ll2l |
® ARRIVAL TIME { aCKING Sabuu=dvs 4O A =Ty
e PN » -
$ 1 = £
(Y 1 Naanll QPO AAL & P AAA
® { : l -
EiT wn I 12 I3 1L 15 Té STATIONS h. & EAVEYN R SR W)
425 444 1.254 1.345 1.562 _ 959.,30¢ 2.975 1.225 1245 PG I t
=S ASRIvAL TIME [ aCKING —
© -
CAY HRMIA T T2 T3 T4 15 16 STATIUNS
y 425 443 1.259 1.345 1.588  999.e2¢ %.975 1.225 1248 —
® AcpivAl TIMZ 1 aCHING
L
DAY KPKIN 1 T2 T3 T4 15 16 STATIUNS =
485 444 1.252 1.345 1.582  999.274 £.975 1,025 1256
®
4-STAT10n 3OLUTIGNS FOR 3 VELOCITIES
L
DAY HRMIN T T2 75 T6 XE Ye H T8 VELGGITY
405 441 1.215 +1.255 2,975 1,212 -15.03%6 14.667 H.080 ~1,732 4,78% 1MAGINARY DEPTH
@ 485 444 1.215 §1.255 2.975 1.012  -14.742 14.629 f.0kn ~3,687 5,743  IMAGINARY NEPTH o —
405 441 1.215 1255 #.975 1.898 =14.4319 14,584 D.0ED N 6,027 JMAGINARY DEPTH
@ e s ——
DAY FRpln 11 T2 T3 T4 5 T6 __ STATIONS
@ 485 444 1,252 1.345 1.588 999,730 7.975 1.025 T T, S S
] 4-STATION SOLYTIONS FOR 3 VELOCITIES ~—
BAY URELR. 1 T3 LE] i Xg YE ¥ T2____VELOCITY
® 405 441 1.215 1.578 £.975 1,710 2.447 14,667  =19.259 ~1,732 4,923 )
485 444 1,215 1.573 2.97% 1.210 2.188 14,629 =T 376 <2.687 5,222 | v
AL . a4) 1.215 1.576 2.975 1,210 1,649 14,584 ~4.997 6,119 6,020 7
o
® DAY HRFIR T1 T2 T3 T4 T5 T8 STATIURS
465 441 1.250 1.345 1.568  999.070 6.975 1.225 2345 -
AzRIVAL TIME +aCKING
® .
D DAY HARBIN T1 T2 73 T4 T5 76 STATIORS
485 441 1,250 1.345 1,568 995.¢79 7.975 1.025 2346
ARRIvAL TIME LACKING
®
® DAY BFHIN T1 T2 T3 T4 75 T6 STATIONS
425 441 1.250 1.345 1.582 999,800 V.875 1.025 2456
ARRIvAL YIME (&CKING
®
®




-~
-

o DAY pPHIR il T2 T3 T4 75 Té  STATIONS
405 441 1.233 1.345 1.58€  999.530 B.975 1,625 3456
ARRIVAL TIME | 4CKING
pn
i ——
o J BAY PRMIA T T2 T3 T4 T5 Té STATIONS -
% 405 444 1.254 1.345 1.580 999,74 7.975 1.225 2356 o
A B ) - -
J&fi-ST,Tl**"SoLuTIUMs FOR 3 VELOCITIES
% _ DAY LRNIA T2 13 TS T5 XE YE H T3 VELOCITY \ i
| 405 a4y 1.255 1.578 7.975 1,010 -2.931 15,261  ~14.,724 ~3,323 4.070 |
465 44 1.255 1.574 7.975 1,249 - =3.0398 15,202 -9.543 ~1.668 5,207 |
> 405 444 1.235 1.578 2.975 1.¢48 -3.322 15,139 ~4.933 2,770 6.200 ]
N i
o
© EvesRsTaERRReRssesatD 07 EiENTEswevEssasereaseny
T ——
@ ~ . )
_J DAY =FEIA 1 -T2 "3 T4 T5 T6 STATTORS
/] 4¢5 537 7 610 1,519 3,600 2.357 C.770 2,550 1234
@
[ @=$TLTI9% SOLITIGTS FOR 3 VELOETTIES - “ =
@ | - [
{ DAY LAMT TL T2 T3 T4 XE YE H ] VELOCITY s
A 465 532 £.578 3.532 2.6G8 Z.3R4  ~306.214  -17.677 =657.419 =181,401 4.420 & N
@ 405 837 4.578 2,532 2,528 Z.334 ~-3¢P.386 -17,165 ~-4B1.959 -113,761 5.483 7
405 532 #4.578 4.532 5,880 3,384 =293.588 ~16,539 ~355,543 =77.818 6,832
- S ——— —
7 DAY IfRIs 7% T2 T3 T4 T5 e STATIONS
P 405 53¢ 7.612 d.619 6,502 7.387 ¢.778 2,559 1235

@ | 4~STATIOL SOL: T7ONS FOm 3 VELOGITIES
1 \ E
} . OAY WRWIR A T2 T3 T5 XE YE H T0 _ VeLoCITY | .
P 45 532 2.575 £.528 Z.797 8.77¢ ~2.654 4,272 “19.944 ~4,8&7 4,089 |
405 53, 2.575 2.529 %.757 2.77% ~2.549 8,311  =14.726 ~2.837 5.009 ]
N\ 4SS 53z 2.575 7.529 8.797 2.772 -Z2.420 8,360  =1J.,958 1,734 6.920 /
s 2 -
@ CAY ESMIA Ex T2 Ta T4 T5 Te STATIUKNS
4¢5 53¢ 7.610 Z.61% DL BT a 7.387 B.770 2,590 1286
@ [
4-5TaT7™ 39.n1:0%3 FOR 3 VELGCITIES
®




T T D - 16 XE YE H T4 VELOCITY
405 53 2.578 7.532 PETY 5.578 34.504 11,452  =19.944 16,758 4,028 INVERSE TIME sg uUTlon
425 53¢ %.578 2.582 0. EAP £.575 34.145 11,454  =14.726 19,831 5.900  INVERSE TIME SOLUTION
45 53w 7.578 7.532 0.3¢% 3.578 33.726 11,454  ~14,958 71612 6,283 INVERSE TIME SCLUTION
LAY rahls T Tz 3 T4 75 Ts __ STATIONS
485 B3¢ Z obiy G.619 2,389 i1+ 387 H.77¢ 3.558 1345
4-ST2T130% SOLJTIONS FOR 3 VELOCITIES
LAY iFllx K ¢ 13 Ta T5 XE Ye H T@ VELOCITY
405 5372 2.575 2,757 6,382 2.772 22.2642 16,672  =19.944 6,978 4,297 INyERSE TIME SOLUTION
4g5 532 2.575% “,797 2.382 2.770 21.394 16,558 ~14.726 4,606 5,987 INVERSE TIME SOLUTION
45 53 B.575 2,797 2,382 A.770 21.469 16,422  ~12.958 3,337 6,707 INVERSE TIME SOLUTION
{ DAY ETLIA T T2 T3 T4 15 T6 STATIOUANS
425 532 z.612 5.619 #8552 Z.387 f,279 ©,550 1346 S
S Y —
4-577710N SOLUTIONS FOR 3 VELOGITIES r
N |
| DAY noNIA = 73 T4 T6 XE YE H 12 VELOCITY
| 4G5 537 7.578 2,800 7.384 72,573 -27.658 11.450 =82,348 =21,656 4,409 {
\ 465 53: 7 .578: %.860 7.384 5.578  ~256.924 11.458  =61.,239  -13,322 5,200
\___ 455 532 2.578 F.578 7.384 £.578  -26.727 11,454 ~46.266 -5,794 6.000
e =3
DAY #AbiA T T2 T3 T4 T5 Ts STATIONS 1
405 ©32 3.61p 2.619 £.8E¢ 3,387 f.77¢ #,58% 1456 s
4-STATI0n SOLLTIVIS FOR & VELGCITIES
AAY LEPIA Ty T4 T5 T6 XE Yr H T2 VELOCITY _
485 537 2.575 7.332 3.77% 3,575 -~U.286 11,450  =82,.348 2,385 4,030 IMAGINARY DEPYH
465 53 2.575 C.3582 3.778 #.575 -N.146 11,4508 =61.2989 =-2,024 5.700 [MAGINARY DEPTH
45 532 2.575 7,332 %.776 8,575 G.yg2b 11,4580 ndb6.266 2,202 6,729 IMAGINARY DEPTH
TRV OREIT 1 T2 T3 T4 T5 T6 STATIONS
45 E3: B.612 2.619 Z. AP 74387 2.778 4,554 1245
4=-STATION SOiLuIIONS FOR 3 VELOCITIES
DAY HPMIA T1 T2 T4 T5 XL YE H T2 VELOCITY
405 53> %.375 4.529 3.352 2.778 -5,639 14,229  =82,348 =2,135 4,722 IMAGINARY DEPTH
205 53 7.575 5.599 2.382 2,770 -5.479 16,214  ~61.239 =1,120 5.7200 IMAGINARY DEPTH
4ys5 53¢ 2.575 7.52% %,382 %,770 -5.234 14,219  wd6.266 -2.569 6.529 IMAGINARY DEPTH




DAY R3MiA 11 T2 T3 T4 T5 T4 STATIONS
® 405 53> 2.618 0,619 7,800 A, 387 ¥,770 1,582 1246
o 4-STATION SOLJTICHS FOR 3 VELOCITIES
DAY Parls 71 12 T2 6 XE YE H 12 VELQCITY
® ___ 485 530 2.587 A.534 7,387 3500 7.724 11,458  =82,348 5,845 A.027 INVERSE _TIME SQLUTION
405 _ 53 7.58p .53 7.387 258y 7.835 11,450  =61.239 3.971 5.20¢ INVERSE TIME SOLUTION
435 537 2.5583 U.534 2,387 Z.58¢ 7.972 11,458  ~46.266 2,952 6.077 INVERSE TIME SQLUTION
[
® DAY LARTN 71 12 T3 T4 15 .. T6 __ STATIONS :
405 3o 7,610 J.619 7.8G0% f.387 0.779 9,590 1256
g T
4-ST.Ti0\ 50L:71013 FOR 3 VELOCITIES
2] DAY LRMIA 11 T2 15 T6 XE YE H 12 VELOCITY
. 4B5 B3: ___#.575 _7.529 0,77% 2.575 =7.549 11.458  ~82.343 3,385 4.200  IMAGINARY DEPTH
48553 3.575 72.529 6,770 8.575 -7.383 11,458 =61.239 i, R4 5,207 IMAGINARY DEPTH
(7] 4p5 53z %.575 5.52% 2,778 0.575 ~7.18% 11,456  =A46.266 7,202 6.200 IMAGINARY DEPTH
Py .
L DAY B3Iy T T2 . T3 T4 T5_ 76 _ _ STATIUAS
| 425 53% 2.614 3.615% ¢,808 g.387 6.773 2,559 1356
9 | '
| 4=§3:7107 S3Lu71095 FOR 3 VELOCITTES .
® _ \
1 LAY HAFIA T T3 5 T6 XE Y H T2 VELOCITY .
405 532 2.575 2.797 7,770 7.575 6,766 11,450 ~3.449 ~0,385 4,302 |
B 45 837 2.575 74.797 1.77¢ 8.575 6,754 11,452 ~2.3%8 ~3,004 5.220 5 ]
45 53z 2.57% #.797 2.772 5.575 5.738 11,4582 ~1.,481 De2¢2 6.020 ;/
° =
DAY mRVI& 1 T2 T3 T4 T5 T6 STATIONS —
] 425 532 4.610 %.619 g, 6¢2 B3.287 2.776 2,557 2345
9 4=-ST&TIO0N SOLUTIONS FOR 3 VELOCITIES
CAY RRMIN 72 T3 T4 T5 XE YE H 12 VELOCITY
® 43 £32 %529 #.797 7,382 .77% 12,996 13.428 ~3.449 4,244 4.%70 INyERSE TIME sCLuTION
___ 425 532 %.529 Z.797 B, 352 8,779 12.816 13,374 ~2.353 2.885 5,08p INVERSE TIME SOLUTION
" 465 %S3¢ 2.529 2,737 2.382 2.77¢ 12.597 13,328 ~1.481 2,150 6,0C0 INVERSE TIME SOLUTION .
- DAY RREIS T1 T2 T3 T4 TS T6 ° STATIONS
465 G532 %.610 G610 D.FL0 B.387 B.770 7,560 2346
?® _ =
| 4-57T.T10. SOLUTIONS FOR 3 VELOCITIES
4] j;aﬁf?ﬂ_.z:\ iz T3 T4 T6 XE YE H 70 VELOCTTY ~
|_4€5 3 7.532 d.8a0 7.a8% 5.578 -25.124 9,711 =67.189 =17,941 4,990 ]
e T . |
D _ i |
e T T e (R T S ey e v e v 1% madt LALZ L T )



| 465 _53% 2.532 . 8E 2,384 2.578  -24.435 9,742  =49.419  -~10,986 5.202 |
@ T4£5 B30 2.532 .87 0,364 £.578___~23.592 9,779  =36.089 =7,2¢8 6,000 |
DAY HEMIA 11 T2 T3 T4 T5 T4 STATIONS
425 530 2.610 2619 2.00% P.387 “.77@ #,550 2456
E I
? 4~STAT10% 50L JTIONS FOR 3 VELGCITIES
BAY k3kIx T2 T4 TS 76 XE YE H T2 VELOCITY
425 53¢ $-529 7.33p 3.770 2.575 -1.187 19,978 =67.189 -2.612 4.272 IMAGINARY DEPTH
493 537 2.529 1,382 2771 7.579 -1.744 10,982  =49.119 7,149 5.2082 [MAGINARY DEPTH
405 537 ?.529 2,352 2,772 8.575 -£.868 18,982  =~36.489 2,162 6.0C2 IMAGINARY DEPTH
DAY Hopin Ti 12 T3 T4 15 T6 STATIONS
4¢5 537 2.610 £.616 _ 72.8C0 %.387 2.772 2,550 3496
4-5T,710n 300UTJ0UNS FOR 3 VELGCITIES
DAY pAMIA T3 T4 75 T6 XE YE H T VELCCITY
463 53 $.797 i.382 2,779 2.575  -15.812 3,322  =67,189 4,293 4.008 IMAGINARY DEPTH
465 537 2.797 €.352 %.779 2,575  ~15.335 3.469  =49.%19 2,451 5,407 IMAGINARY DEPTH
4E5 537 2.797 7L 382 2.772 4.575  -14,752 3,714  =36,189 =1.451 6.%77 [MAGINARY DEPTH
s psa
BAY FRFIN T B T3 T3 TS T6  STATIONS i -
405 B3I 34610 A.619 ¢.u80 2.387 W.778 g.5%9 2356 N —
F Ny
Y
[ @=STaTif: _3SoLuTiuis FOR 3 VELGGITIES U
T GAY N\
|| DAY R-BIA 12 T3 I - 16 XE YE H 18 VELOCITY \
\ 495 53 2.529 7.797 6.772 #.575 4.321 14,579 4,764 -2,8¢8 4,728 y
A 4s5 532 5.529 7.797 2.77% 2.375 4,339 172.584 ~3.180 ".,272 5.008 !
\ 4C5 532 2.529 £.757 7,779 2,575 4,361 10.554 -1.850 8,822 6,220 ]
GORBRpEN BB RB B R R EFOERBE ND OF CULN]AMBEDOGERREOEBANROBY
DAY RAF IR 71 T2 4 T4 T5 7% STATIONS
4E5 531 7.610 7.619 #.cha 2,129 7. 54E %.559 1234
~4-5TaATI0N SOLUTIONS FOR 3 VELOGCITIES
CAY EFFIA T1 T2 15 T4 XE YE H T2 VELOCITY
AN R AR v v AR T T T T T T T o et i ot SRR A 9, DO WA T B B RO R AT s
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