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ABSTRACT 

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  o f  t h e  p r o c e s s i n g  of 

t h e  o b s e r v e d  ground motions from t h e  R u l i s o n  . e v e n t .  The 

o b s e r v e d  peak  p a r t i c l e  ampli tudes  as a f u n c t i o n  o f .  d i s t a n c e  

a r e  compared w i t h  p r e d i c t i o n s  based  upon a 40 k t  y i e l d .  

The o b s e r v e d  5% h o r i z o n t a l  component P s e u d o - R e l a t i v e  Ve loc i ty  

(PSRV) s p e c t r a  ( p e a k  response)  a r e  compared w i t h  t h e  40 and 

60 k t  s p e c t r a l  p r e d i c t i o n s ,  

D a t a .  r e c o r d e d  a t '  36 ins t rument  s t a t i o n s  by Un'ited 

s t a t e s  C o a s t  and G e o d e t i c  Survey (USC&GS) were p r o c e s s e d  

by ~ n v i r d n m e n t a l  Resea'rch C o r p o r a t i o n t  s (ERC)   at a Proces-  

s i n g  L a b o r a t o r y .  



INTRODUCT ION 

The P r o j e c t  R u l i s o n  n u c l e a r  e x p l o s i v e  of 4 0  k i , l o t o n s  

des ign  y i e l d  w a s  d e t o n a t e d  on Wednesday, September  10, 1969., 

a t  15:OO:OO.l Mountain D a y l i g h t  Time. The o b j e c t i v e  of t h e  

p r o j e c t  w a s  t o  s t i m u l a t e  n a t u r a l  g a s  p roduc t ion  i n  t h e  R u l i s o n  

F i e l d  o f  t h e  P i c e a n c e  Cr'eek B a s i n  i n  no r thwes t e rn  Co lo rado .  

The e x p l o s i v e  was emplaced at 8,442 feet below ground  

s u r f a c e ,  a t  g e o d e t i c  c o o r d i n a t e s  e s t a b l i s h e d  by USC&GS as 

fo l lows :  L a t i t u d e  - -  29°24t21" North;  and Long i tude  --  

. 1 0 7 ~ 5 6  '53" W e s t .  ~ h e  e l e v a t i o n  o f  s u r f a c e  ground z e r o  w a s  

8 ,129 f e e t  above M e a n  S e a  L e v e l .  

The . d e t o n a t i o n  o c c u r r e d  i n  s h a l e  and s a n d s t o n e s  of t h e  

Mesaverde Format ion  o f  t h e -  P i c e a n c e  Creek Bas in .  E a r l y  

i n d i c a t i o n s  a r e  t h a t  t h e  e x p l o s i v e  performed s a t i s f a c t o r i l y .  



INSTRUMENTATION AND DATA PROCESSING 

R e p r e s e n t a t i v e s  from E n v i r o n m e n t a l  R e s e a r c h  C o r p o r a t i o n  

(ERC) , J o h n  A.  Blume. & A s s o c i a t e s ,  CER G e o n u c l e a r ,  U.S. C o a s t  

& Geodetic S u r v e y  (USC&GS) , a n d  ~ e v a d a  O p e r ' a t i o n s  O f f i c e  p a r -  

t i c i p a t e d  i n  a  r e c o n n a i s s a n c e  of t h e  R u l i s o n  a r e a  t o  d e t e r m i n e  

' d e s i r a b l e  l o c a t i o n s  f o r  i n s t r u m e n t  s t a t i o n s .  A f i n a l  s a f e t y  

d o c u m e n t a t i o n  i n s t r u m e n t a t i o n  p l a n  was d e v e l o p e d  a s  t h e  con- 

s e n s u s .  of members of t h e  r e c o n n a i s s a n c e  p a r t y .  A d d i t i o n a l  

i n s t r u m e n t  s t a t i o n s  were recommended by  ERC f o r  t h e  p u r p o s e  

of wave mode p r o p a g a t i o n  s t u d i e s .  I n s t a l l a t i o n  ahd o p e r a t i o n  

o f  t h e  i n s t r u m e n t s  ( L - 7 ,  v e l o c i t y  m e t e r s )  were t h e  r e s p o n s i -  . 

b i l i t y  of USC&GS. 

S e i s m i c  i n s t r u m e n t  s t a t i o n s  were  l o c a t e d  b o t h  i n  a n d  

o u t s i d e  t h e  ~ i c e a n c e  Creek b a s i n  shown i n  F i g u r e s  1 a n d  2 .  

Three-component  i n s t r u m e n t s  were  u s e d  a t  a l l  s t a t i o n s .  

D a t a  f rom t h e  L-7 v e l o c i t y  m e t e r  w e r e  c o r r e c t e d  by t h e  

s e i s m o m e t e r / a m p l i f i e r  s y s t e m  as r e c o r d e d  i n  t h e  f i e l d .  These  
! 

d a t a  w e r e  r e - r e c o r d e d  a t  ERC. 
,* . 



C o r r e c t e d  v e l o c i t y  d a t a  were t ransformed o n t o  paper r e -  

c o r d s  a t  the t ime the  d a t a  were r e - r e c o r d i n g ' o n  magnet ic  tape . '  

A c c e l e r a t i o n  and d isp lacement  t i m e - h i s t o r y '  r ecords  were de r ived  

from a l l  t h e  Rulison c o r r e c t e d  v e l o c i t y  r ecords .  The s i g n a l s  

from a l l  s t a t i o n s ,  excep t  B a t t l e m e n t  Mesa Dam and Cedaredge, 

mon.itored by magnetic tape v e l o c i t y  meter r ecord ings  were f e d  

through a  s e r i e s  of l i n e a r  o s c i l l a t o r s  a t  5% damping t o  pro- 

v i d e  Pseudo-Relat ive Ve loc i ty  Response ( P S R V )  s p e c t r a .  The 

Bat t lement  Mesa Dam and ~ e d d r e d ~ e  d a t a  were no,t d i g i t i z e d  be-  

cause  of high ampli tude t r a n s i e n t  s i g n a l s  on the  v e l o c i t y  meter 

magnet ic  t a p e s .  

. . . . 



OBSERVED DATA COMPARED WITH PREDICTIONS 

F i g u r e s  3 t h r o u g h  8 show c o m p a r i s o n s  o f  t h e  o b s e r v e d  

p e a k  p a r t i c l e . m o t i o n s  w i t h  t h e  40 k t  p r e d i c t i o n .  l i n e s  t a k e n  . 

f r o m  NVO-1163-180, l l P r e d i c t i o n s .  of S e i s m i c  Mot ion a n d  C l o s e -  

i n  P h y s i c a l  ' ~ f f e c t s ,  l1  Weetman, B.G., e t  a l .  , E n v i r o n m e n t a l  

R e s e a r c h  C o r p o r a t i o n ,  August  1969.  . .  T h e  o b s e r v e d  d a t a  compare  

f a v o r a b l y  w i t h  t h e  p r e d i c t i o n s .  

The h o r i z o n t a l  componen t s  of g round .  m o t i o n '  ha"ing t h e  

g r e a t e s t  PSRV' r e s p o n s e  and t h e  h o r i z o n t  a 1  component  s p e c t  r a1 

p r e d i c t i o n s  f o r  40 and 60 k t  y i e l d s  (NVO-1163-180) a r e  corn- 

p a r e d  i n  F i g u r e s  43 t h r o u g h  56. A g a i n ,  t h e  o b s e r v e d  d a t a  

compare  q u i t e  c l o s e l y .  w i t h  4 0  k t  p r e d i c t i o n s .  

-4- 



. . 

P e a k  p a r t i c l e  r e s u l t a n t  v e c t o r  a m p l i t u d e s  of g r o u n d  

SUMMARY OF DATA 

m o t i o n  v e r s u s  s l a n t  d i s t a n c e  a re  shown i n  F i g u r e s  3 t h r o u g h  

8. T h e  r e s u l t a n t  ' v e c t o r s  w e r e  o b t a i n e d  by a n a l y z i n g  s i m u l -  . 

t a n e o u s l y  t h e  t h r e e  c o m p o n e n t s  of m o t i o n  ( 2 ,  R ,  T )  a t  a  s t a -  

t i o n  i n  o r d e r  t o  d e t e r m i n e  t h e  a b s o l u t e  v a l u e  of g r o u n d  

m o t i o n .  T h e  p e a k  r e s u l t a n t  v e c t o r  i s  t h e  h i g h e s t  i n s t a n t a n -  

e o u s  v a l u e  of t h e  s q u a r e  root of t h e  sum of t h e  s q u a r e s  of 

the  c o m p o n e n t  m o t i o n s .  Where o n l y  t w o  c o m p o n e n t s  of.  mo t ion  

w e r e  recorded, p e a k  r e s u l t a n t  v e c t o r s  w e r e  c a l c u l a t e d  u s i n g  

. t h e  t w o  o b s e r v e d  c o m p o n e n t s .  T h e s e  v e c t o r  v a l u e s  a r e  shown 

i n  p a r e n t h e s e s  i n  T a b l e  A - 1  a n d  t h e  s t a t i o n  number s  a r e  e n -  

I closed i n  p a r e n t h e s i s  o n  t he  p e a k  m o t i o n  g r a p h s .  O n l y  t h e  

r a d i a l  c o m p o n e n t  was recorded a t  S i l t  a n d  it is shown i n  

t h e  same m a n n e r .  

I T h e  o b s e r v e d  5% p s e u d o - R e l a t i v e  V e l o c i t y  (PSRV) s p e c t r a  

for  v e r t i c a l ,  r a d i a l ,  a n d  t r a n s v e r s e  c o m p o n e n t s  a r e  shown 

i n  F i g u r e s  9 t h r o u g h  42: O n l y  o n e  or  t w o  c o m p o n e n t s  a r e  shown 

fo r  s o m e  s t a t i o n s .  T h e  m i s s i n g  c o m p o n e n t s  w e r e  n o t  d i g i t i z e d  

b e c a u s e  of c l i p p e d  s i g n a l  or  power  f a i l u r e  , d u r i n g  r e c o r d i n g .  



p a r t i c l e  ve loc i ty  and of d e r i v e d  a c c e l e r a t i o n  and d i sp l ace -  

ment a re  l i s t e d  i n  Tables A-1  through A-6 .  The t a b l e s  a l s o  

show t h e  peak p a r t i c l e  r e s u l t a n t  vector  ( V ) .  

i Arr iva l  t i m e s  of t h e  peak motions w e r e  measured from 

shot  time. On records  which were not  re fe renced  t o  s h o t  

t i m e ,  t h e  t i m e s  t o  t h e  peaks were measur.ed f r o m  f i r s t  motion. 

These t i m e s  a r e  shown i n  pa ren theses  i n  t h e  peak motion 

t a b l e s  . 
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DATA, SUMMARY 



STAT ION SYMBOL STAT ION SYMBOL 

Lemon Ranch R02 Glenwood Spr i n g s  R28 

Eames Orchard 

Rul i son  

Richardson Ranch 

Anvil  P o i n t s  

Mobil Mine 

Union Carbide  ~ ' l a n t  

Debeque School #1  

DeBeque School #2 

Meeker 

Aspen - 

E a g l e  R31 

Dur ango 

Range l y  (Al luv  ) R35 

Rangely ( H . R . )  R 36 

S i l v e r t o n  R37 

C r a i g  R 38 

R 1 4  S i  1 t 'Rawlins R40 

Harvey Gap Dam 

DeBeque Canyon 

N e w  C a s t l e  

Cameo 

Cedar edge 

Grand J u n c t i o n  
( LaCourte M o t e l )  

Grand V a l l e y  

R i f l e  (Chu.r.ch ) 

R i f l e  (Top of H i l l )  

Farmington (H.R.) 

Farmington (Al luv  ). 

D e l t a  

S a l t  Lake C i t y  

B a t t  lement Mesa D a m  

Denver 

Paon ia  





I 
STATION LOCATION MAP, RULISON EVENT 

W Y O M I N G  

I 

SALT LAKE CITY 

. . 

U T ' A H  

CRAIG 

EAGLE 
NEWCASTLE I 'I 

GRAND JUNCTION l CEDAREDGE 

INSET HARVEY GAP DAM l PAONIA 
DELTA  

MOBILE MINES 

m 
RIFLE 

RULISON . 
eHOLMES MESA (LEM)N RANCH) 

GRAND VALLEY 'MORRISANIA MESA (EAMES ORCHARD) SILVERTON 

RULISON GROUND ZERO @ 
l BATTLEMENT RESERVOIR DAM 

DURANGO 
DE BEQUE . . 

.RICHARDSON RANCH 

ODE BEQUE CANYON STATION 

KILOMETERS 

_ _ '  ---- I M E W  M E . X  I C 0 
FARMINGTON 

CAMEO 5 b 5 10 15 20 25 

S t a t i o n  L o c a t i o n  Map, RULISON   vent . 

DENVER 

KILOMETERS I 5-: 



HARD ROCK 
~~ 

. SLANT DISTANCE, METERS . 

F i g u r e  3.  Peak S u r f a c e  P a r t i c l e  A c c e l e r a t i o n  Recorded 
. a t  S t a t i o n s  o n  Hard Rock, RULISON EVENT 



SLANT DISTANCE, meters 
Figure 4 .  Peak s u r f a c e  P a r t i c l e  Acce lera t ion  Recorded 

a t  S t  a t  ions on All-uvium; RULISON EVENT 



. . 

0 6. 
SLANT DISTANCE, METERS 

Figure 5 .  Peak Surf  ace P a r t i c l e  D i s p l a c e m e n t  Recorded 
a t  S t a t i o n s  o n  Hard Rock, RULISON EVENT 
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103 10 105 l o6  
SLANT DISTANCE, meters 

F i g u r e  6 .  ' p e a k  S u r f a c e  P a r t i c l e  D i s p l a c e m e n t  Recorded 
a t  S t a t i o n s  o n  A l l u v i u m ,  RULISON EVENT 



HARD ROCK 

I 

104 ,105 IC 
SLANT DISTANCE, METERS 

Figure 7 .  Peak ,Surface Particle Velocity Recorded at 
Stations on Hard Rock, RULISON EVENT 



SLANT DISTANCE, meters 

F i g u r e  8 .  Peak Surf ace P a r t i c l e  V e l o c i t y  R e c o r d e d  a t  
S t a t i o n s  o n  A l l u v i u m ,  RULISON EVENT 



EAMES ORCHARD (MORRISANIA MESA), HARD ROCK, STATION R O ~ ,  . 

DISTANCE 6.2 KM 

Figure 9. Observed 5% PSRV Spectra, RTJLISON EVENT 



, LEMON RANCH (HOLMES MESA), HARD ROCK, STATION R02, ' 

Figure 10. Observed 5 9 6 P S R V  Spectra, RULISON EVENT 



RULISON, HARD ROCK, STATION R04, 

Figure 11. Observed 5% PSKV Spectra, RULISON EVENT 



GRAND VALLEY,  H A R D  ROCK, STATION' R25 

DISTANCE 10.6 K M  

Figure 12. Observed 5% PSRV Spectra, RULISON EVENT 



RICHARDSON RANCH, HARD ROCK, STATION R06, 

DISTANCE 12.7 KM 

PERIOD IN SECONDS 

Figure 13.  O b s e r v e d  5% PSRV Spectra ,  RULISON EVENT 



P Y V l L  POINTS, HARD ROCK, STATION R07, 

DISTANCE 13.3 KM 

F i g u r e  14.. Observed 5% PSRV Spectra ,  RULISON EVENT 



MOBlL MINE, HARD ROCK, STATION ROE; 

DISTANCE 14.6'KM 

Figure 15. .Observed 5% PSRV Spectra ,  RULISON EVENT 



~JNION CARBIDE PLANT (RIFLE), HARD ROCK, STATION R09, 

DISTANCE 18.0 KM 

Figure 16. Observed 5% PSRV S p e c t r a ,  RULISON EVENT 



RIFLE (METHODIST CHURCH), HARD ROCK, STATION R26 
DISTANCE 20.2 KM 

Figure 17. Observed 5% PSRV Spectra, RULISON EVENT 



RIFLE (TOP OF HILL), HARD ROCK, STATION R27 

DISTANCE 20.2 KM 

Figure 18. Observed 5% PSRV S p e c t r a ,  RULISON EVENT 



DEBEQUE SCHOOL NO. 1 (loo'), HARD ROCK, STATION R 12 

DISTANCE 22.8 KM . , 

Figure 19. O b s e r v e d  5% PSRV Spec'tra. RULISON EVENT 



. . DEBEQUE SCHOOL NO. 2 (1000'), HARD ROCK STATION R 13 

DISTANCE 22.8 KM 

Figure 20. Observed 5% P S R V  Spectra, ,  RULISON EVENT 



SILT, HARD ROCK, STATION R14, 

DISTANCE 29.8 KM 

Figure  21. Observed 5% PSRV Spectra ,  RULISON EVENT 



. . 

. PERIOD IN SECONDS 

Figure 2 2 .  Observed 5% PSRV Spectra, RULISON EVENT. 



DISTANCE 33.5 KM 

Figure 23. Observed 5% PSRV S p e c t r a ,  RULISON EVENT 



NEW CASTLE, HARD ROCK, STATION R19, 

Figure 24. Observed 5% PSRV Spectra, RULISON EVENT 
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CAMEO, HARD ROCK, STATION R20, 

DISTANCE 428 KM 

'Figure 2 5 .  Observed 5%. PSRV Spectra, RULISON EVENT 



GLENWOOD SPRINGS, HARD ROCK, STATION R28. 

DISTANCL 56.2 KM 

Figure 26. Observed 5% PSRV Spectra ,  RULISON EVENT 



L A  COURTE MOTEL GROUND, GRAND JUNCTION, HARD ROCK. STATION R24, 

DISTANCE 65.4 KM 

Figure 27. Observed 5% PSRV Spec tra ,  FWLISON EVENT 



PAONIA, HARD ROCK, STATION R48, 

DISTANCE 66.8.KM 

/ '  

Figure 28. Observed 5% PSRV Spectra ,  RULISON EVENT 



MEEKER, HARD ROCK, STATION R29. 

DISTANCE 70.4 KM 

PERIOD IN SKONDS 

Figure 29.  O b s e r v e d  5% PSRV Spectra,  RULISON EVENT 



DELTA. HARD ROCK, STATION R43, 

DISTANCE 75.2 KM 

F i g u r e  30. Observed 5% PSRV Spectra, RULISON EVENT 



EAGLE, HARD ROCK, STATION R31, 

F i g u r e  31.  Observed  5% PSRV S p e c t r a ,  RULISON EVENT 



ASPEN,' HARD ROCK, STATION R30, 

DISTANCE 100 KM 

Figure 32. Observed 5% PSRV Spectra ,  RULISON EVENT 



RANGLEY, ALLUVIUM, STATION R35, 

DISTANCE 104 KM 

Figure 33. Observed 5% PSRV S p e c t r a ,  RULISON EVENT 
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RANGLEY, HARD R'OCK, STATION R36, 

DISTANCE 104 KM 



CRAIG. HARD ROCK, STATION R38 

DISTANCE 127 KW 

-- 

El!? 

Figure  35. Observed 5% PSRV Spec . tra ,  RULISON EVENT 



- -- - 

-w. 

SILVERTON, HARD ROCK, STATION R37, 

h DISTANCE 179 KM 

Fi.gure 36. Observed 5% PSRV spectra,  RULISON EVENT 



DURANGO, HARD ROCK, STATION R34, 
DISTANCE 236 KM 

Figure 37,. Observed 5% PSRV Spectra, RULISON EVENT 



. 

DENVER, ALLUVIUM. STATION R47, 

DISTANCE 254 KM 

Figure 38.  Observed 5% PSRV Spec tra ,  RULISON EVENT 



RAWLINS, WYOMING. HARD ROCK, STATION ~ 4 0  

I DISTANCE 273 KM 

Figure 39.  0blerved 5% PSRV spectra, ,  RULISON EVENT 



-- 

:A 
DISTANCE 296 KM 

Figure 40.  Observed 5% PSRV Spectra, RULISON EVENT 



Figure 41. Observed 5% PSRV Spectra, RULISON EVENT 



SALT LAKE CITY, UTAH, ALLUVIUM, STATION R44. 

, . DISTANCE 367 KM 

Figure 42. Observed 5% PSRV Spec tra ,  RULISON EVENT 



F i g u r e  43. ~ o r u ~ a r i s o n  of observed  ' and Predicted 5% PSRV 
S p e c t r a ,  Eames Orchard ( M o r r i s a n i a  Mesa) , 
6.2 km, Rulison Event  



Figure 44. Comparison of Observed and predicted 5% PSRV 
Spectra, Lemon Ranch (Holmes Mesa), 6.4 km, 
Rulison Event 



Figure  4 5 .  Comparison of -Observed and p r e d i c t e d  5% 
PSRV Spectra ,  Rulison, 8.7 km, Ru1,ison 
Event 



Figure  46 .  Comparison of Observed and P r e d i c t e a  5% 
PSRV Spectra ,  Grand V a l l e y ,  10.6 km, 
Rulison Event 



F i g u r e  47 .  Comparison of Observed and Pred ic t ed  5% 
PSRV S p e c t r a ,  Union Carbide P lan t  ( R i f l e ) ,  
18.0 km, R u l i s o n  Event 



Figure 48. Comparison of Observed and. Predicted . . 

5% PSRV Spectra, '  R i f l e  (Methodist Church) , 
20.2 km, Rul i son  Event 



Figure 49. Comparison of observed and Predicted 556 PSRV 
Spectra, Rifle (Top of Hill), 20.2 km, Rulison 
Event . 



. 
PERIOD IN SECONDS 

Figure 50. Comparison of Observed and Predicted 5% PSRV 
Spectra,  DeBeque School #1 ( 1 0 0 1 ) ,  22.8 km, 
Rulison Event 



Figure 51.  comparison of  Observed and predicted  
5% PSRV Spectra,  DeBeque School #2 
( 1 0 0 0 1 ) ,  22.8 km, Rulison Event 



- - - 
PERIOD IN SKONDS 

! 52. Comparison of Observed (Solid) versus Predicted 
5% PSRV Spectra, S i l t ,  29.8 km, 

RULISON EVENT 



F i g u r e  53. .Compar i son  of O b s e r v e d  a n d  P r e d i c t e d  5% PSRV 
s p e c t r a ,  H a r v e y  Gap Dam, 32 .4  km, R u l i s o n  
E v e n t  



Figure 54.  Comparison of Observed and Predicted 5% PSRV 
S p e c t r a ,  Glenwood Springs ,  Colo., 56 .2  KM 

Rulison Event 







Pages 64 through 67 are missing from this document. 
 

 



T A B L E  A - 2 .  PEAK A C C E L E R A T I O N S  RECORDED AT 
' ALLUVIUM STAT IONS, L-7 INSTRUMENTS 

R U L I S O N  E V E N T .  



TWLE A - 3 .  PEAK VELOCITIES RECORDED AT . 
HARD ROCK STATIONS, L-7  INSTRUMENTS 

RLJLISON EVENT 

NUMBER/ 
STATION . 

- 
R45 

at t l e m e  nt 
M e s a  

R 0 3  
nes Orchard 
lor r i s  ani  a 

Mesa) 

R02 
2mon Ranch 
D l r n e s  Mesa) 

R 0 4  
Rulison 

R 2 5  
and Val ley  

R06 
. ichardson 

Ranch 

R 07 
v i 1  Points 

R 0 8  
lobi1  M i n e  

SLANT 
DISTANCE 

km)/Bearing 

4.9 
S22O55'E 

6.2 
N 2 0 3  13 1 W 

6.4 
N12O28'E 

8.7 
N6 '47 ' E 

10.6 . 
N5g043'W 

12.7 
S3O25 W 

13.3 
N l O O  53 E 

14.6 
N1°49'W 

ZOMPONENT 

z 
R 
T 
V 

z 
R 
T 
V 

z 
R 
T 
V 

z 
R 
T 
V 

z 
R 
T 
V 

z 
R 
T 
V 

z 
R 
T 
V 

z 
R 
T 
V 

PEAK 
VELOCITY 
( cm/sec) 

2 . 8 2 ~ 1 0 ~  
2 . 0 7 ~ 1 0 ~  
1 .41x101 
3 . 0 1 ~ 1 0 ~  

2 . 5 1 ~ 1 0 ~  

1 . 2 7 ~ 1  O1 
2 . 6 2 ~ 1 0 ~  

1.09x101 

1 . 3 0 ~ 1 0 ~  
8 . 1 0 ~ 1 0 ~  
4 . 3 0 ~ 1 0 ~ .  
1 . 4 5 ) x l O 1  

1 . 4 9 ~ 1  O1 

7. 6Qx10° 
1 .49~10 '  

e:- 

7.34~10'  
8 . 1 4 ~ 1 0 ~  
3.30~10~ 
8 . 2 7 ~ 1  Oo 

1.87~10'  
4.84~10'  
5 . 2 8 ~ 1 0 ~  
5 . 39x1 0' 

4.34~10'  
4 . 5 1 ~ 1 0 ~  
3 . 8 6 ~ 1 0 ~ .  
4. 85x1Oo 

8 . 3 O x l O - '  
6.13x10-' 
6 .65~10-1  
1.09x100 

FIRST 
4 R R I V A L  

TIME 
( set) 

PEAK 
ARRIVAL 

TIME 
(set) 

-69- 



TABLE A - 3 .  PEAK VELOCITIES RECORDED AT 
HARD ROCK STATIONS, L-7 INSTRUMENTS 

RUL ISON EVENT (CONT INUED)  

PEAK 
PERIOD 

( set ) 

FIRST 
ARRIVAL 

TIME 

( set) 

4.5 
I I 

11 

I I 

5.3 
I I 

t 1  

1 9  

5.4 
t  I 

11 

I I 

5.8 
I I 

1 I 

11  

5.8  
l I 

t  I 

t t  

7.2 
. I! 

I I 

--- 

6.2 
t  I 

11 

11  

'7.7 
I I 

I! 

I I 

PEAK 
VELOC ITY 
( cm/sec) 

3 . 1 3 ~ 1 0 ~  . 

2.44x1oo . 

2.96x1oo 
3.57x1oo , 

2.88xlo0 . 

1.89x1oo 
2.19x1oo 
3 . 1 3 ~ 1 0 ~  

3.67x1oo 
2.53x1oo 
1.74x10° 
3.77x1oo 

2. 07x1oo 
1.34x1oo 

, 1.73x1oo 
i. 20x10 0 

3 .93~10 '  
2 ,43x1oo 
4.39x1oo 
4.68x10° 

--- 
1.34x1oo 

--- 
(1.34xloo) 

9. 58x10-1 
.8.24x10e1 
1. 07x1oo 
1.34x1oo 

6 . 8 4 ~ 1 0 - I  
6 . 8 4 ~ 1 0 - I  
7 . 3 1 ~ 1 0 - 1  
8.  43x10-1 

PEAK 
ARRIVAL 

TIME 
( set 

4 . 8  
5.7 
5.7 
5 .7  

5.6. 

8 .9  
5 .6  
5.6. 

5 .6 
5 .7  

. 5.7 
5.7 

6.7 
6.9 

10 .6  
6 .7  

6.7 
7.1 

10.7 
10 .7  

--- 
12.8 
--- 
--- 

8 ..3 
8 .0  
7.8 
7 - 8  

9.2 
9 .6  

10.1 
9 .6  

COMPONENT 

Z 
R 
T .  
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
v 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
. R  

T 
V 

Z 
R 
T 
V 

-- 

-70- 

NUMBER/ 
STAT I O N  

R09 . 
l i on  C a r b i d e  

P l a n t  

' R26 
R i f l e  

(Church)  

R27 
R i f l e  

Top of  H i l l )  

R12 
DeBeque 

School  #1 
( 100' ) 

R 1 3  
DeBeque. 

School  #2 
( 1 0 0 0 ' )  

R14 
S i l t  

R17 !',. -. 
Harvey '. . 

- .  
Gap D a m  ' .  

R 1 8  
DeBeque 
Canyon 

SLANT . 

DISTANCE 
(krn) / ~ e a r i n g  

18.. 0 
N40°211 E 

20.2 
N4S0381E 

20.2 
N4S038'E' 

22 .8  
S?1G051W 

22.8 
. S7l0O5fW 

29.8 
N57O56' E 

32.4 
~48O34'1E 

33.5 
S55O38'W 



TABLE A - 3 .  PEAK VELOCITIES RECORDED AT 
HARD ROCK STATIONS, L-7 INSTRUMENTS 

RULISON EVENT (CONTINUED) 

PEAK 
P E R I O D  

( s e c )  

.35 
-40 
.16 
--- 

.15 

.25 

.20 
- - - 

-55 
-40 
.30 
- - -  

. 32  

.30 

.35 
---  

.20 
-45 
-39 
--- 

-16 
-18 
-16 
--- 

.20 
-16 
-16 
---  

.15 

.14 
-14 
- - -  

FIRST 
ARRIVAL 

TIME 
( set 

7.3 
v f 

7 1  

I I 

8.3 
t I  

I I 

t f 

- - - 
--- 
- - - 
- - - 

--- 
--- 
- - - 
- --  

11.9 
!I 

I I 

t t  

- - -  
- - - 
- - - 
- - - 

--- 
--- 
- - - 
- - - 

--- 
- - - 
- - -  
--- 

PEAK 
VELOC I m 
( cm/sec) 

4. 77x10-1 
8 . 3 0 ~ 1 0 ' ~  
3.53~10-I  
9. 18x10-1 

5 .30~10-I  
9.50x10-' 
6 . 6 3 ~ 1 0 ' ~  
1. 02x1oo 

1 .33~10-I  
1 . 4 6 ~ 1 0 ' ~  
1 . 4 0 ~ 1 0 - ~  
1.60x10-~ 

1 .15~10-I  
1 .44~10- I  
7.56x10-~ 
1.50x10-~ 

2.92~10-I  
2.93~10-I 
2 .63~10-I  
3. 65x10-1 

1 .33~10-I  
2 .75~10-I  
2.32~10" 
2.99~10-I  

5 . 1 8 ~ 1 0 - ~  
9.90x10-~ 
8.77x10-~ 
1.04x10-~ 

1 .65~10-I  
2 .57~10-I  
1 .94~10-I  
2 .68~10-I  

PEAK 
ARRIVAL 

TIME 

( s e c )  

9.4 
9.4 

16.0 
9.4 

10.7 
10.7 
18.2 
10.7 

( 3 . 4 )  
(14 .7 )  
(15.3)  
(14 .7)  

(3 .4 )  
(4 .3)  
(4 .7 )  
( 4 . 3 )  

12.2 
41.3 
52.0 
52.0 

( 6 . 2 )  
(14.6)  
(19.7)  
(15.3)  

(9 .5 )  
(23.4)  
(22 .0 )  
(23.4)  

( 0 . 2 )  
(0.4).  

(10.2)  
( 0 . 7 )  

COMPONENT 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

'2 
R 
T 
V 

-71- 

NUMBER/ 
STAT ION 

R19 
?w Castle 

R20 
Cameo 

R 2 2  
:edaredge 

I 
I 

1 d28 
;lenwood 
Springs . 

R24 
md Junction 
lotel-Gnd) 

R48 
Paonia 

R29 
Meeker 

R43 
Delta 

SLANT 
DISTANCE 

(km) /~ea r ing  

40.4 
N62O47' E 

42.8 
S480211W 

55.4 
S2O07'E 

56.2 
~ 7 3 ~ 1 5 ' E  

65.4 
S540501W 

66.8 
S27O05fE 

70.4 
~ 2 ' 2 0 ' ~  

75.2 
S704S1W 



TABLE. 'A-3 .  PEAK VELOCITIES RECORDED AT . 
' HARD ROCK STATIONS, L-7 INSTRUMENTS 

RULISON EVENT (CONTINUED) 

FIRST 
ARRIVAL 

TIME 

( s e c )  

--- 
--- 
--- 
--- 

- - - 
--- 
--- 
--- 

18.7 
1 I 

11 

11 

--- 
--- 
--- 
--- 

30.3 
7 I 

I I 

t 1  

38.7 ' 

I f  

1 I 

11 

--- 
--- _ _ _  _ 
- - -  

4 6 . 8  
t 1  

11 

. 11 

PEAK 
VELOCITY 
(cm/sec) . 

4 . 9 2 ~ 1  0'2 
6 .12x10-~  
6 . 1 2 ~ 1  o - ~  
7 . 8 5 x 1 0 - ~  

1 . 5 0 x l 0 - ~  
1 . 9 3 ~ 1 0 - I  
2 . 4 4 ~ 1 0 - I  
3. o o x 1 0 - ~  

4 .64x10-~  
6 .36x10-~  

, 5 .17x10-~  
7 .29x10-~  

3 .96x10-~  
4 .37x10-~ 
5 . '24x10-~ 
5.38:10-~ 

3 .17x10-~  
2 . 4 4 ~ 1  o - ~  
1 . 5 8 x 1 0 - ~  
4 .16x10-~  

1 . 0 8 x 1 0 - ~  
1 . 4 8 x i 0 - ~  
6 . 2 8 x l 0 - ~  
1 . 7 5 ~ 1 0 - ~  

3 ; 5 4 x 1 0 - ~  
- - - 

2.93x10-~  
( 4 . 3 9 ~ 1 0 - ~ )  

9. 2 0 x 1 0 - ~  
5.43x10r3 ,. 

4. 1 8 x l ~ - 3  
1. 0 o x 1 0 - ~  

COMPONENT 

. . 

Z 
R 
T 
V 

Z 
R 
T ' 
v 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R - 

T 
V 

Z 
R 
T 
V 

‘2 
R 
T .  
v 

NUMBER/ 
STAT ION 

R 3 1  . 
E a g l e  

R 3 0  
Aspen 

R36 
Rangely 

R 3 8  
C r a i g  

R37 
' S i l v e r t o n  

R34 ' 

Dur ango 

R 4 0  
Rawlins  

( W Y O . )  

R41 
Farmington  

( N . M .  ) 

PEAK 
ARRIVAL 

TIME 

( s e c )  

( 1 2 . 7 )  
( 1 2 . 2 )  
( 1 2 . 2 )  
( 1 2 . 2 )  

(3.6) 
( 3 . 7 )  
(3.7) 
(3.7) 

24.4  
40.4 
43.2 
40 .4  

( 1 . 6 )  
(18 .2 )  
( 1 7 . 1 )  

, ( 1 7 . 1 )  

' 32.9  
3 2 . 8  
32 .7  
32.9  

' 41.5 
41 .3  
43 .0  
41.3 

( 2 . 3 )  ---  
( 2 . 6 )  ---  

. 5 2 . 8  
51.4 
89 .4  

. 53.4 

SLANT 
DISTANCE 

( k m ) / ~ e a r i n g  

100 
~ 7 3 ~ 5 7 '  E 

100 
S76O37'E 

104 
N43050fW 

127  
~ 1 6 ~ 3 0 ' E  

179  
S7'52lE 

236 
S 1 ° 3 1 f E  

273 
N13O17'E 

296 
S4OO8fW 

PEAK 
PERIOD 

(sec)  

.16 

.20 

.20 
---  

.19 

.25 

.23 
---  

.20 

.25 

.20 
--- 

.25 
- 2 0  
.22 
--- 

.35 '. 28 

.22 
--- 

.26 

.44 

.42 
- - - 

- 2 5  
--- 
.57 
--- 

-52 
.20 
-25 
--- 



FIRST PEAK 

NUMBER/ SLANT COMPONENT PEAK ARRIVAL ARRIVAL PEAK ' 

STAT ION DISTANCE VELOCITY TIME T I M E  P E R I O D  
(km)/Bearing ( cm/sec ) ( set ) (sec) ( s e c )  

R35 104 Z 6 . 5 0 ~ 1 0 - ~  18.7 40.8 .12 
Rangely N43050fW R 1. 88x10-1 11 40.2 .14 

T 1.28x10-' 11 41.2 .12 
V 2.18~10-I  t 1  41.2 - - - 

R47 254 Z 1.11x10-~ - - - ( 6 . 7 )  .40 
Denver ~82'03 ' E R 2.04x10-~ - - - (2 .2 )  .27 

T 6 .20x l0-~  - - - (38.0) .62  
v 2.10x10-~ --- (2.2)  --- 

R42 296 z 9.24x10-~ 46.6 53.4 .55 
Farmington S4OO8'W R 5.85x10-~ 11 53.0 .62 

( N .  M. ) T 6 . 1 6 ~ 1 0 ' ~  11 54.8 .38 
V - 1 . 0 8 ~ 1 0 - ~  11 53.4 --- 

R44 367 Z 2.25x10-~ --- (47.6) .45 
Salt Lake ~ 6 6 ~ 1 1 ' W  R - - - --- --- - - - 
(Utah) T 1 .80x10-~ - - - (48.4) . / 2  

- 
V ( 2 . 6 0 ~ 1 0 - ~ )  - - - --- ---  



T m E  A-5. PEAK DISPLACEMENTS . RECORDED AT , 
HARD ROCK STATIONS, L-7 INSTRUMENTS 

RULISON EVENT 

PEAK 
ARRIVAL 
TIME 
( s e c )  

1 .3  
2.7 
2.6 
2.7 

( 0 . 1 0 )  
(1 .86)  
(0 .36 )  
(0 .10)  

(0 .08)  
(0 .08 )  
(0 .64 )  
(0 .08 )  

(0 .12 )  
(2 .80)  
(2 .66)  
(2 .80)  

2.5 
5.2 
4.5 
3.8 

6.7 
4.9 
4 .1  
5.0 

(0 .11 )  
(1 .09)  
(1 .44 )  
(0.11) 

8.5 
10.6 

9.3 
8.5 

FIRST 
ARRIVAL 

TIME 

( set ) 

1 .2  
I t  

1 f 

l I  

- - - 
--- 
--- 
--- 

--- 
--- 
--- 
--- 

- - - 
--- 
--- 
--- 

2 . 3  
1 1  

1 1  

1 1  

3.8 
1 1  

1 1  

I r 

--- 
--- 
- --  
--- 

3.2 
t l  

1 1  

1 1  

PEAK 
PERIOD 

( s e c )  

.24 

.40 

.30 
- - -  

.30 .20  I 
-15 
---  

.24 

.24 
-45 
--- 

.16 

.20 . 

.18 
--- 

.12 

.15 

.2O 
--- 

-20 
-19 
.16 
--- 

.20 

.25  
-24 
---  

2.60 
2.30 
3.60 
---  

PEAK 
DISPLACEMENT 

( cm) 

7. 52x10-1 
1. 2 2 x 1 0 ~  
9 .40~10- I  
1 . 6 0 ~ 1 0 ~  

8 . 0 3 ~ 1 0 - I  
4 . 3 6 ~ 1 0 - I  
2 . 6 5 ~ 1 0 - I  
8. 56x10-1 

4 . 9 6 ~ 1 0 - I  
3 .10x10-~  
1 .24~10-1  
5. 89x10-1 

3. 81x10-1 
5. 08x10-1 
2 . 2 2 ~ 1 0 - I  
5 .38~10-1  

1 .59x10-~  
2 . 1 8 ~ 1 0 - I  
9 . 7 0 ~ 1  o - ~  
2,36x10-' 

1 .03x10-~  
1.61x10-' 
1 . 4 7 ~ 1 0 - I  
1. 86x10-1 

. 1 . 5 4 ~ 1 0 - I  
1 . 3 7 ~ 1 0 - I  
1. 16x10-1 
1 . 5 5 ~ 1 0 - ~  

6 . 4 3 ~ 1 0 - ~  
3 .50x10-~  
4 .09x10-~  
6 . 9 2 ~ 1 0 ~ ~  

COMPONENT 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

NUMBER/ 
STAT ION 

R45 
sttlement 

Mesa 

R 03 
les Orchard 
lo r r i san ia  

Mesa) 

R02 
!man Ranch 
,lmes Mesa) 

R04 
Rulison 

R25 
and Valley 

R06 
ichardson 

Ranch 

R07 
v i l  Points  

R08 
Iobil M i n e  

SLANT 
DISTANCE 

(km) / ~ e a r i n g  

4.9 
S22O53fE 

6.2 
~20O13'W 

6.4 
~ 1 2 O 2 8 l E  

8.7 
~ 6 ' 4 7 '  E 

10.6 
N5g043 ' W 

12.7 
S3O25'W 

13.3 
N10°53'E 

14.6 
N1°49'W 



TABLE , A-5.  PEAK. DISPLACEMENTS RECORDED AT 
HARD ROCK' STAT IONS,  L-7 INSTRUMENTS 

RUL ISON EVENT ( CONTINUED) 

PEAK 
ARRIVAL 

TIME 

( set) 

4 .6  
5.8 
5 . 8  
5 .8  

5.5 
8.9 

- 5.5 
5.5 

5.5 
5 . 6  
5.7 
5.7 

6.6 
10.5 
10.5 
10.5 

6.6 
7.0 

10.7 
10.7 

--- 
12.2 
--- 
12.2 

7.9 
7.8 
7 .8  

' 7 .8  

9 . 5  
9.6 

10.2 
9.5 

PEAK 
PERIOD 

( set) 

.38 

.17 

.18 
--- 

. 23  

.38 

.40 
--- 

.20 

.38 

.34 
--- 

.20 

.35 

.80 
--- 

.20 

.25 

.25 
--- 

- - - 
1.75 
--- 
- - - 

-26 
.50 
.42 
--- 

.35 

.30 

.30 
- - - 

FIRST 
ARRIVAL 

TIME 

( set) 

4.5 
I I  

7 I 

11 

5.3 
I I 

17 

11 

5.4 
1 1  

I I 

r f 

5.8 
11 

T I 

t I 

5.8 
1 1  

t t 

I t  

--- 
7.2 

? I 

- - - 

6.2 
I I 

11  

11 

7.7 
11 

t 1  

11 

PEAK 
DISPLACEMENT 

C c m )  

6.96x10-~ 
8.70x10-~ 
8 . 7 0 ~ 1 0 ' ~  
1 .39x10-l ... 

8.75x10-~ 
6.93x10-~ 
6 . 8 7 ~ 1  o - ~  
1 .06x10-~ 

1 . 0 9 ~ 1  0-1 
1 .08x10-~  
7 .90x10-~  
1.41x10-' 

8 .20x10-~ 
6 . 0 4 ~ 1 0 ' ~  
7 . 7 7 ~ 1 0 ' ~  
9.92x10-* 

1 . 2 2 ~ 1 0 - I  
7 .48x10-~ 
1. 87x10-1 
2 .06~10- I  

- - - 
6 . 8 4 ~ 1 0 ' ~  

--- 
( 6.84x10-~)  

3 - 7 9 . ~ 1 0 ' ~  
3 .56x10-~ 
3 . 5 6 ~ 1 0 ' ~  
5 . 5 7 ~ 1 0 ~ ~  

3.98x10-~ 
2 . 5 4 ~ 1 0 ' ~  
2.86x10-~ 
4 . 1 3 ~ 1 0 ' ~  

COMPONENT 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

z 
R 
T 
V 

-2 
R 
T 
V 

~ 
NUMBER/ 
STAT I O N  

R09 
rnion Carbide 

Plant  

R26 
Rif le  

(Church) 

R27 
Ri f l e  

(Top of H i l l )  

R12 
DeBeque 

School #1  
(100 ' )  

R 1 3  
DeBeque 

School #2 
(1000' ) 

R14 
S i l t  

R17 
Harvey 

Gap Dam 

R 1 8  
DeBeque 
Canyon 

SLANT 
DISTANCE 

(km) / ~ e a r i n g  

18.0 
N40°21f E 

20.2 
~45'38'E 

20.2 
N45O38'E 

22.8 
S7l0O5' 

22.8 
S71°05tW 

. 29.8 
N57O56'E 

32.4 
~48O34IE 

33.5 
S5S038'W 



TABLE A-.5. PEAK DISPLACEMENTS RECORDED AT 
HARD ROCK STAT IONS, L-7 INSTRUMENTS 

4 RULISON EVENT (CONTINUED) 

FIRST 
ARRIVAL 

TIME 

( set) 

7.3 
1 I 

I! 

1t 

8.3 . ' 

I f 

II 

t~ 

--- 
--- 
- - - 
--- 

--- 
--- . 

--- 
--- 

11.9. .  . 
. 71 

11 

T I  

--- 
--- 
--- 

._ _ _ 
--- 
--- 
--- 
--- 

--- . 

--- 
--- 
--- 

PEAK 
ARRIVAL 

TIME 

( s e c )  

9.0 
8 . 8  . 

15.6 
8.8 

10.7 
1i.i 
17.7 
11.1 

--- 
--- 
--- 
--- 

(22.7) 
(3.8) 
(4 .2)  
(3.8) 

12.0 
29.2 
30.9 
29.2 

(6 .2)  
(15.2) 
(13.9) 

, ( 1 5 . 2 )  

(25.1) 
(26.6) 
(24.0) 
(24.0) 

(0 .1)  
( 1 . 9 )  

(16.6) 

(1 .9 )  

PEAK 
PERIOD 

( s e c )  

.30 

.45 

.65- 
- - - 

. . 
.15 
.45 
.25 - - - 
- - - 
--- 
--- 
- - - 

3.30 
.48 
-37 

' - - -  

. .1G 
-44  . 20 
- - - 

.65 
-18 
-17 
--- 

2'.03 
1-.70 
3.40 
- - -  

.25 

. 7 2  

.20 
- - -  

PEAK 
DISPLACEMENT 

( cm) 

3. O O X ~ O - ~  
4 .94x10-~  . 
1 . 5 9 ~ 1 0 - ~  
5 . 6 5 ~ 1 0 - ~  

2 1 .84~10 '  
3 , 3 0 x 1 0 - ~  
2 . 4 1 ~ 1 0 - ~  
3 . 4 3 ~ 1 0 ' ~ .  

--- 
- --  
- - - 

, - - -  

7 .96x10-~  
9 . 5 7 ~ 1 0 ' ~  
4 . 2 3 x l 0 - ~  
1 .11x10-~  

5 .08x10-~  
1 .06x10-~  
8.13x10-~ 
1 22x10-~  

6.66x10-~ 
1 .10x10-~  

-3 
9 . 7 6 ~ 1 0  . . 

1 . 2 8 ~ 1 0 - ~ '  

4.95x1.0-~ 
4 . 9 5 ~ 1  o - ~  
6 .30x10-~  
9. 0 0 ~ 1 0 - ~  

4 . 5 6 ~ 1  o - ~  
7 .98x10-~  
4.56x10-~ 
7. (38x10-~ 

COMPONENT 

, . 

Z 
R 
T 
V 

Z 
R 
T 
V 

2 
R 
T 
v . 

Z 
R 
T 
V 

2 -  . 

R 
T 

. V  

Z 
R 
T 

- .  V 

Z .  
R 
T 
V 

: Z 
R 
T 
V 

NUMBER/ 
STAT ION 

R19 
New C a s t l e  

R20 
Cameo 

R22 
Cedar edge 

R28 
Glenwoad 
Springs 

R24 
;rand Junct ion  

( ~ o t e l - G n d )  

R48 
Paonia 

R29 
Meeker 

R43 
, Delta 

SLANT 
DISTANCE 

(km) /~ea r ing  

4 0 . 4 ,  
~62 '47 'E  

42.8 
S4802l1W . . 

55.4 
S2O07 l E 

56.2 
~ 7 3 ~ 1 5  l E 

. . 
-65.4 ' . 

~ 5 4 ~ 5 0 1 ~  

66.8 
S27°0SfE 

. . 

70.4 
N ~ O ~ O ' E ,  

75.2 
S704S1W 



. TABLE A-5. PEAK DISPLACEMENTS RECORDED AT 

' HARD ROCK S T A T I O N S ,  L-7 INSTRUMENTS 
RUL ISON ' EVENT ( CONT 1-NUED) 

ARRIVAL PEAK 

, ;Je;), 

FIRST 
ARRIVAL 

T I M E  

( set ) 

--- 
--- 
--- 
--- 

--- . 
--- 
--- 
- - - 

18.7 
1 1  

l t  

1 1  

--- 
- - - 
--- 
--- 

30.3 
1  I  

l I 

1 1  

38.7 
1 1  

1 1  

? I  

--- 
--- 
--- 
--- 

46.8 
1 1  

I t  

1 1  

PEAK 
DISPLACEMENT 

( cm) 

3 . 8 6 ~ 1 0 - ~  
3 . 7 2 ~ 1 0 ' ~  
2.93x10-~ 
4.26x10-~ 

4. 82x1 o - ~  
9. I O X I O - ~  
1 . 1 7 ~ 1 0 - ~  
1 . 2 8 ~ 1 0 ' ~  

4 . 1 1 ~ 1 0 - ~  
3 . 4 5 ~ 1 0 - ~  
2 . 6 5 ~ 1 0 - ~  
4 . 3 7 ~ 1  o - ~  

2 . 1 0 ~ 1 0 ' ~  
2. ,,lo-z 
2 21x10- 
3. o ~ x ~ o - ~  

2.31x10-~ 
2 . 1 8 ~ 1 0 - ~  
1 . 1 9 ~ 1 0 - ~  
3 . 0 4 ~ 1 0 ~ ~  

1. 29x10-~ 
l . 8 8 x l 0 - ~  
9.19x10-~ 
2 . 2 5 ~ 1 0 - ~  

2.39x10-~ 
--- 

1.54x10-~ 
( 2 . 6 2 ~ 1 0 - ~ )  

1.33x10-~ 
1.41x10-~ 
8 . 8 4 ~ 1  oe4 
1.47x10-~ 

COMPONENT 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
V 

Z 
R 
T 
v 

Z 
R 
T 
V 

Z 
R 
T 
v 

Z 
R 
T 
V 

' Z  
R 
T 
V 

---  

-77 - 

NUMBER/ 
STAT I O R  

R 3 1  
Eagle 

R30 
Aspen 

R36 
Rangely 

R38 
Craig 

R37 
S i l v e r t o n  

R34 
Dur ango  

R40 
Rawlins 

( W Y O - )  

R41 
F a r m i n g t o n  

(N. M. ) 

SLANT 
DISTANCE 

(km) / ~ e a r i n g  

100 
~ 7 3 ~ 5 7 '  E 

100 
S76O37lE 

104 
~43O50'W 

127 
~ 1 6 ~ 3 0 l E  

179 
S7O52' E 

236 
S1°311E 

273 
~ 1 3 ~ 1 7 , ~  E 

296 
S4°081W 



TABLE' ,A-6. PEAK DISPLACEMENTS RECORDED AT 
.ALLUVIUM STATIONS, .L -7 INSTRUMENTS 

RULISON EVENT 
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