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Appendix A 

A . 1  Vertical S e c t i o n s  o f  Hydrographic Data 

F igu res  A - 1  through A - 3 5  show v e r t i c a l  s e c t i o n s  o f  temperature ,  

s a l i n i t y ,  sigma-t and d isso lved  oxygen f o r  t r a n s e c t s  p a r a l l e l  and 

perpendicul a r  t o  the coas t1  i ne near  Cal c a s i  eu Pass  , Loui si ana. F i  gure  

A-36 shows study a r e a  and l o c a t i o n  o f  each s t a t i o n .  The hydrographic 

d a t a  were c o l l e c t e d  s y n o p t i c a l l y  once a month d u r i n g  a one-day ( abou t  

10 hours )  cruise. The primary instrument f o r  measuring the 

hydrographic v a r i a b l e s  was a Grundy Model 9400-1 CTD/DO system 

a t t ached  t o  a General Oceanics r o s e t t e  sampler.  Data loqqinq was 

accomplished by a Hewlett Packard Model 85 c o m d e r  i n t e r f a c e d  t o  the 

C/DO system through a Grundy Model 8400 d i g i t a l  d a t a  logge r .  A 

Hydrolab 8000 CTD/DO instrument was used a s  a backuo f o r  the Grundy 

system. Samples c o l l e c t e d  w i t h  the r o s e t t e  sampler were used t o  

insure qual i t y  con t ro l  f o r  s a l  i n i t y  and d isso lved  oxygen, and the 

instruments were a l s o  c a l i b r a t e d  i n  the l abora to ry .  A more d e t a i l e d  

d e s c r i p t i o n  o f  da t a  c o l l  e c t i o n  and qual i t y  con t ro l  procedures  i s  g iven  

i n  s e c t i o n  2.2 and i n  the West Hackberry F i e l d  and Laboratory 

Procedures Manual ( Randal 1 and James , 1981 1 . 
I t  should be k e p t  i n  mind t h a t  the brine diffuser i s  l o c a t e d  near  

s t a t i o n  1 0 A  and t h a t  changes i n  the va lues  o f  the v a r i a b l e s  near  10A 

a r e  l i ke ly  a result of  the diffuser ope ra t ion  r a t h e r  than na tura l  

p rocesses .  
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Figure A-3. Hydrography for cross-shelf  transect  of fshore  
Cameron, Louisiana, f o r  February 3 ,  1981. 
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A-5 



n 
E 

c 
c 
0) 

W 

L1 

n 
0 0 e e 0 .  e 

e ' e  e e e e 

Isopycnal (- 2 4 . 5 4 )  
3 -  

6 -  e ' a  e e 0 * II 

0 

3 

.6 

9 

12 

e @ e  e e 0 e &  9 -  
. , . . . . .. : . ..: : .. .. .: ***.::.-:* . . .*.s':'. .' :: ..-::-. .. . . . * .. .tat. 

1 

D i s S  ... ... ..: .. ... .. 
I 

Stat ion  Number 
3 6 1OA 15 18 20 

e - 

I e I 

e e e e e 

* e  e e 0 

Lsothermnl (- 11 . 3 " C )  
O .  e 0 0 

e 

0 0  e e 0 

e e e e e e 
0 

e I 
e 

e 

e e e 0 e 
Isohal ine  (- 3 2 . 2  o / o o )  

' e  e e e 

e 

e 

9 

12 

e . 0 e e e e 
0 

e 

e 

* e  e e e 

Constant D . O .  ( - 8 . 8  mg/l) 
e .  e e e 

0 4  -'kn 
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Cameron, Louisiana, for February 4 ,  1981. 
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Figure A-9. Hydrography for alongshore transect  offshore 
Cameron, Louisiana f o r  April 10, 1981. 
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Figure A-12. Hydrography f o r  cross-shelf  t r a n s e c t  
o f f shore  Holly Beach, Louis iana on 
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Figure A-19. Hydrography for alongshore transect offshore Holly 
Beach, Louisiana on August 7, 1981. 
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October 2 ,  1981. 
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Holly Beach,. Louis iana  on October 2 ,  1981. 
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Figure  A-25. Hydrography f o r  a longshore t r a n s e c t  o f f shore  
Holly Beach, Louis iana  on November 18, 1981. 
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Figure  A-26. Hydrography f o r  c ross -she l f  t r a n s e c t  
o f f shore  Holly Beach, Louis iana  on 
December 2 ,  1981. 
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Figure A-27. Hydrography for alongshore transect offshore 
Holly Beach, Louisiana on December 2, 1981. 
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January 2 1 ,  1982.  

A-29 



n 
E 
v 

5 
a 
QI 
P 

Station Number 
1 3 6 10A 15 18 20 

@ € + e  0 0 

I 1 1 
d e  0 

e11 \ 
e e ~ e *  

I 

9 

12 

0 

0- 

Salinity ( o / o o )  I 
0 

3 

6 0 

9 

12 

0 I I 1 

6 L  e 
W 

* . . a  0 

gF:: e 
0 0 - 0 

12 1 Dissolved Oxygen (mg/l) 
0 4 8 

km 
Figure A-29. Hydrography for alongshore transect offshore Holly 

Beach, Louisiana on January 22, 1982. 

A-30 



0 

3 

6 

9 

12 

S t a t i o n  Number 

21 8 9 1OA 11 12 13 22 23 
I l l  1 1 1 A I  i o / o  0 0 0 0 8 

0 
CI 
km 

Temperature ("C) 
a 0 

n 
E 

W 

0 

0 

S a l i n i t y  ( o / o o )  

1 1 

'I 1 0 0 

0 0 
0 

0 
0 y4. 0 

Sigma-t 
12 

0 

Figure  A-30. Hydrography f o r  c ross -she l f  t r a n s e c t  
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Figure A-31. Hydrography f o r  alongshore transect offshore 
Holly Beach, Louisiana on February 11, 1982. 
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Figure  A-32. Hydrography f o r  c ross -she l f  t r a n s e c t  
o f f shore  Holly Beach, Louis iana  on 
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Figure  A-33. Hydrography f o r  a longshore t r a n s e c t  o f f shore  
Holly Beach, Louis iana  on March 1 2 ,  1982. 
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Figure  A-34.  Hydrography f o r  c ross -she l f  t r a n s e c t  
o f f shore  Holly Beach, Louis iana  on 
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Figure A-35. Hydrography f o r  alongshore t r a n s e c t  o f f s h o r e  Holly 
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Figure A-36. Locations o f  hydrographic stations and in situ instrumentation 
stations at the West Hackberry brine disposal site. 
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A.2 Tables o f  Basic S t a t i s t i c s  o f  Time Ser ies Da ta  

Tables A - 1  through A - 1 0  l i s t  t h e  bas i c  s t a t i s t i c s  f o r  t h e  t ime  

se r ies .  Minimum, maximum and mean values and t h e  standard d e v i a t i o n  

about t h e  mean were computed f o r  monthly i n t e r v a l s  us ing  h o u r l y  values 

o f  t ime s e r i e s  which had been f i l t e r e d  w i t h  a 3-hour low-pass f i l t e r .  

The low-pass f i l t e r  reduces spur ious sp ikes i n  t h e  data which can g i v e  

u n r e a l i s t i c  minimum and maximum values. P r i o r  t o  f i l t e r i n g  and 

averaging, s h o r t  gaps (on t h e  o rde r  o f  a few hours) i n  t h e  s e r i e s  were 

f i l l  ed by 1 i near i n t e r p o l  a t i o n .  The i n t e r p o l  a ted  Val ues were i nc l  uded 

i n  t h e  computation o f  b a s i c  s t a t i s t i c s .  Gaps on t h e  o rde r  o f  days t o  

w e e k s  i n  d u r a t i o n ,  h o w e v e r ,  were n o t  i n t e r p o l a t e d  and  were n o t  

i n c l u d e d  i n  t h e  s t a t i s t i c s .  Thus, some i n t e r v a l s  have fewer than t h e  

number o f  hours a p p r o p r i a t e  f o r  a g i ven  month. 
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Table A-1. Basic s t a t i s t i c s  by month for the wind ve loc i ty  t i m e  series 
data from NDBO Buoy 42010. See introduction t o  sec t ion  A . 2  
for additional information. 
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Table A-2. Basic s t a t i s t i c s  i n  in terva l s  of  one month for  the t i m e  
s e r i e s  data a t  S i t e  D,  t o p .  See  introduction to  sect ion 
A . 2  fo? addit ional  information. 
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ss Table A-3. Basic statistics i n  in terva l s  of one month for t h e  t i m e  
s e r i e s  data a t  S i t e  D ,  bottom. See introduction to  sect ion 
A. 2 €or addit ional  information. 
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T a b l e  A-4. Basic s t a t i s t i c s  i n  i n t e r v a l s  of one month for t h e  t i m e  
series d a t a  a t  S i t e  N, bottom. See i n t r o d u c t i o n  t o  s e c t i o n  

A-42 

L. . . 



Table A-5. Basic s t a t i s t i c s  i n  intervals  o f  one month for t h e  t i m e  
series data a t  S i t e  P ,  t op .  See  introduction to  sect ion 
A. 2 for addit ional  information. 
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Table A-6. Basic s tat i s t ics  i n  in terva l s  of one month for the t i m e  
series data a t  Site P ,  bottom. See introduction to sect ion 
A. 2 for additional information. 
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Table A-7. Basic s tat i s t ics  i n  in terva l s  of one month for  the t i m e  
series data a t  S i t e  S ,  top. See  introduction to  sec t ion  
A. 2 for  additional information. 
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Table A-8. Basic s ta t i s t ics  i n  i n t e r v a l s  o f  one month f o r  t he  t i m e  
series d a t a  a t  S i t e  S, bottom. See  i n t r o d u c t i o n  t o  s e c t i o n  
A . 2  f o r  a d d i t i o n a l  information. 

§ I T €  S BOTTOM 

N I M I N  IMAX 
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Table A-9. Basic s t a t i s t i c s  i n  intervals  o f  one month for  the t i m e  
series data a t  S i t e  W ,  bottom. See introduction to sect ion 
A. 2 for additional information. 
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Table A-LO. Basic s t a t i s t i c s  i n  intervals  of  one month for t h e  t i m e  
series data a t  S i t e  W, top. See introduction to sect ion 
A .  2 f o r  a d d i t i o n a l  information.  
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A.3 Wind and Current Roses and Associated J o i n t  Freauency Tables 

Figures A-37 through A-109 show the wind  and current roses and 

their  associated j o i n t  frequency t a b 1  es. 

The percentage of j o i n t  frequency i n  eight speed ranges and eight 

direction sectors was computed for each month .  The percentages of  

j o i n t  frequency were computed using hourly values of  time series which 

had been f i l tered w i t h  a 3-hour low-pass f i l t e r .  Prior t o  f i l t e r ing ,  

short gaps (on the order of a few hours) i n  the series were f i l l ed  by 

l inear interpolation. Gaps of days t o  weeks i n  du ra t ion  were excluded 

from the computations. The speed ranges were selected so as t o  

provide an optimum resolution in the lower ranges. Calm conditions 

were defined as speeds less t h a n  the threshold of the instrument which 

i s  about 2 cm/s fo r  currents (accordinq t o  manufacturer's 

specifications) and 0.5 m/s for  wind (Bill  Beacht (NDBO),  personal 

communication). 

Each value i n  the j o i n t  frequency t a b  e represents the percentage 

of observations which fe l l  in a given speed range and direction 

sector. The t o t a l  for  a given row gives the percentaqe of 

observations which fe l l  i n  t h a t  direction sector regardless of  speed 

(e.g., NE i s  from 22.5' t o  67.5'). The average speed for  each 

direction sector (on the f a r  r i g h t  side of each row) i s  the arithmetic 

average speed for  a l l  observations i n  t h a t  direction sector. The 

t o t a l  f o r  a 'given column gives the percentage of observations which 

fel l  i n  a given speed range regardless of direction. 

For ease i n  visualizing the tables, a rose diagram has been 

plotted above each one. Each rose petal corresponds t o  a direction 

sector o f  the table. Each segment o f  a petal corresponds t o  a speed 
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range and the length of each segment i s  proport ional  t o  the percentage 

expressed i n  %he table. A t  the t i p  o f  each petal the t o t a l  percentage 

i n  t h a t  direction is  printed. T h u s  each petal corresponds t o  a row i n  

the table. 

A cumulative speed graph has been plotted below each rose. I t  

expresses the percentage of observations which fe l l  i n  a qiven speed 

range regardless of direction, and i t  corresponds t o  the row o f  to ta l s  

(second row from the bottom) The graph runs from 0 %o 

100 percent. The scale o f  the g raph  and the scale of the rose petals 

are the same. Thus  i f  a l l  the petals of a rose were l a i d  end-to-end 

t h e  t o t a l  l e n g t h  would equal t h e  length o f  t h e  graph less the percent 

o f  calms. 

i n  the table. 

The total number o f  observations on which the percentages are 

based is printed i n  the upper h a l f  of the center of each rose. (As  

noted above, hourly observations have been used.) The percent o f  calms 

i s  printed i n  the lower h a l f  o f  the center of each rose. 
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81/02/01 (00001 - 81/02/28 12300) ( C S T )  
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F igure A-37. February 1981. Wind ( n e a r  s i t e  D )  r o s e  and a s s o c i a t e d  
j o i n t  frequency t a b l e  of speed and d i r e c t i o n .  
i n t r o d u c t i o n  t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  information.  

See 
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Figure A-38. March 1981. Wind (near site D) rose and associated 
joint frequency table of speed and direction. 
introduction to section A . 3  for additional information. 

See 
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Figure A-39. April 1981. 
jo int  frequency table  of speed and direct ion.  
introduction to sec t ion  A . 3  for addit ional  information. 

Wind (near s i t e  D )  rose and associated 
See 



. 3  

Figure A-40 .  May 1981. 
jo int  frequency table  of speed and direct ion.  
introduction to sec t ion  A . 3  for addit ional  information. 

Wind (near s i t e  D )  rose and associated 
See 
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32. 

1 

Figure A-41. June 1981. Wind (near site D) rose and associated 
joint frequency table of speed and direction. See 
introduction to section A.3 for additional information. 
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29.  

0 W I N D  ROSE.OCEAN DIR C O N V E N T I O N  
81/07/01 io0001 - 81/07/31 123001 ~ ( c s i )  

Figure A-42. July 1981. Wind (near site D) rose and associated 
joint frequency table of speed and direction. See 
introduction to section A . 3  for additional information. 
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Figure A-43. August 1981. 
joint frequency table of speed and direction. 
introduction to section A.3 for additional information. 

Wind (near site D) rose and associated 
See 
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. 3  

2 .7 

Figure A - 4 4 .  September 1981. Wind (near s i te  D )  rose and associated 
jo in t  frequency table  of speed and direct ion.  
introduction to sec t ion  A . 3  for  addit ional  information. 

S e e  
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42. 
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Figure  A - 4 5 .  October 1981. Wind (nea r  s i t e  D )  r o s e  and a s s o c i a t e d  
j o i n t  frequency t a b l e  of speed and d i r e c t i o n .  See 
i n t r o d u c t i o n  t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  in format ion .  
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Figure A-46.  November 1981. Wind (near s i t e  D )  rose and associated 
jo in t  frequency table  of speed and direct ion.  
introduction to sect ion A . 3  for  additional information. 

See 
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Figure A-47. December 1981. Wind (near site D) rose and associated 
joint frequency table of speed and direction. See 
introduction to section A.3 €or additional information. 
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W I N O  R O S E , O C E c l N  D I R  C O N V E N T I O N  

Figure A-48.  January 1982. Wind (near site D) rose and associated 
joint frequency table of speed and direction. See 
introduction to section A.3 for additional information. 
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Figure A-49. February 1982. Wind (near s i t e  D) rose and associated 
jo int  frequency table of speed and direct ion.  See 
introduction to  sec t ion  A . 3  for  addit ional  information. 

A-63 



38. 

Figure A-50. March 1982. Wind (near site D) rose and associated 
joint frequency table of speed and direction. See 
introduction to section A . 3  for additional information. 
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0 
WIND R O S E , O C E R N  D I R  C O N V E N T I O N  

Figure A-51. April 1982. Wind rose and associated joint frequency 
table of speed and direction. See introduction to 
section A.3 for additional information. 

4 
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Figure A-52. January 1981. Current ( s i t e  D )  roses and associated joint  
See introduction frequency tables  of speed and direct ion.  

to  sect ion A . 3  for  addit ional  information. 
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Figure A-53. February 1981. Current ( s i t e  D )  roses and associated jo int  
frequency tables  of speed and direct ion.  
to  sect ion A . 3  for  addit ional  information. 

See introduction 
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Figure A-54 .  March 1981. Current (site D) roses and associated joint 
frequency tables of speed and direction. 
to section A.3 for additional information. 

See introduction 
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Figure A-55. April 1981. Current (site D) roses and associated joint 
frequency tables of speed and direction. 
to section A.3 f o r  additional information. 

See introduction 
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Figure A-56. May 1981. Current (site D) roses and associated joint 
frequency tables  of speed and direction. 
to section A.3 for additional information. 

See introduction 
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2 I 2 .6  

Figure A-57. June 1981. Current ( s i t e  D )  r o s e s  and a s s o c i a t e d  j o i n t  
frequency t a b l e s  of speed and d i r e c t i o n .  
t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  information.  

See i n t r o d u c t i o n  
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Figure A-58. July 1981. Current ( s i t e  D )  roses  and associated jo int  
frequency tables  of speed and direct ion.  See introduction 
to  sect ion A . 3  for additional information. 
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Figure A j 9 .  August 1981. 
frequency tables  of speed and direct ion.  
to sect ion A . 3  f o r  addit ional  information. 

Current ( s i t e  D )  roses  and associated jo in t  
See introduction 
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Figure A-60. September 1981. Current (site D) roses and associated joint 
frequency tables of speed and direction. See introduction 
to section A.3 for additional information. 
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Figure A-61. October 1981. Current (site D) roses and associated joint 
frequency tables of speed and direction. See introduction 
to section A.3 €or additional information. 
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Figure A-62. November 1981. Current ( s i t e  D )  r o s e s  and a s s o c i a t e d  j o i n t  
frequency t a b l e s  of speed and d i r e c t i o n .  
t o  s e c t i o n  A . 3  for a d d i t i o n a l  information.  

See i n t r o d u c t i o n  
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Figure A-63. December 1981. Current ( s i t e  D )  roses and associated jo int  
frequency tables  of speed and direct ion.  See introduction 
to  sect ion A . 3  f o r  additional information. 
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Figure A-64 .  January 1982. 
frequency tables of speed and direction. 
to section A.3 f o r  additional information. 

Current (site D) roses and associated joint 
See introduction 
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Figure A-65. February 1982. Current ( s i t e  D )  roses and associated jo int  
frequency tables  of speed and direct ion.  See introduction 
to sect ion A . 3  for  additional information. 
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39.7 -1.9 4.0 

Figure A-66. March 1982. Current ( s i t e  D )  roses and associated jo int  
frequency tables  of speed and direct ion.  
to  sect ion A . 3  for  additional information. 

See introduction 
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Figure A-67. A p r i l  1982. Current ( s i t e  D) roses  and associated jo in t  
frequency tables  of speed and direct ion.  S e e  introduction 
to  sect ion A . 3  for  additional information. 
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CURRENT R O S E ,  S I T E  N BOTTOM 
81/04/28 121001 - 81/04/30 I23001 ( C S T )  

Figure A-68. April 1981. Current (site N) rose and associated joint 
frequency table of speed and direction. 
to section A.3 for additional information. 

See introduction 
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Figure A-69. May 1981. Current (site N) rose and associated joint 
frequency table of speed and direction. 
to section A.3 for additional information. 

See introduction 
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Figure A-70. June 1981. Current (site N) rose and associated joint 
frequency table of speed and direction. 
to section A.3 for additional information. 

See introduction 
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Figure A-71. July 1981. Current (site N) rose and associated joint 
frequency table of speed and direction. 
to section A . 3  for additional information. 

See introduction 
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81/08/01 (0000) - 81/08/31 I23001 I C S T )  

Figure A-72. August 1981. Current ( s i t e  N )  rose and associated jo in t  
frequency table  of speed and direct ion.  
to  sec t ion  A . 3  for  addit ional  information. 

See introduction 
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. a  

Figure A-73. September 1981. Current (site N) rose and associated joint 
frequency table of speed and direction. See introduction 
to section A.3 f o r  additional information. 
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DIR 3 - 5 Iki-101 

Figure A-74. October 1981. Current ( s i t e  N )  rose and associated jo int  
frequency table  of speed and direct ion.  See introduction 
t o  sect ion A . 3  for  additional information. 
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Figure A-75. November 1981. Current (site N) rose and associated joint 
frequency table of speed and direction. See introduction 
to section A.3 for additional information. 
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35.6 

Figure A-76. December 1981. Current (site N) rose and associated joint 
frequency table of speed and direction. 
to section A . 3  for additional information. 

See introduction 
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Figure  A-77. January 1982. Current ( s i t e  N) r o s e  and a s s o c i a t e d  j o i n t  
frequency t a b l e  of speed and d i r e c t i o n .  See i n t r o d u c t i o n  
t o  s e c t i o n  A.3 f o r  a d d i t i o n a l  information.  
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'Figure A-78. February 1982. Current ( s i c e  N )  rose and associated jo in t  
frequency table  of speed and direct ion.  See introduction, 
to sect ion A . 3  for  addit ional  information. 
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Figure A-79. March 1982. Current (site N) rose and associated joint 
frequency table of speed and direction. See introduction 
to section A.3 for additional information. 
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Figure A-80. April 1982. Current (site N) rose and associated joint 
frequency table of speed and direction. 
to section A.3 for additional information. 

See introduction 
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Figure A-81. February 1981. Current (site S) rose and associated joint 
frequency table of speed and direction. See introduction 
to section A.3 for additional information. 

A-95 



16. 

. 2  

13 .7  5 4 8 )  
33.2 2.u 1 4  

0 
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CURRENT ROSE. S I T E  S BOTTOM 

Figure A-82. March 1981. Current ( s i t e  S )  roses  and associated jo int  
frequency tables  of speed and direct ion.  
to  sect ion A . 3  for addit ional  information. 

See introduction 
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Figure A-83. April 1981. Current ( s i t e  S )  roses and associated jo int  
frequency tables  of  speed and direct ion.  
to  sect ion A . 3  for  additional information. 

See introduction 
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23. 

Figure A-84. May 1981. Current ( s i t e  S) roses  and associated jo int  
frequency tables  of speed and direct ion.  
t o  sect ion A.3 for  additional information. 

S e e  introduction 
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CURRENT ROSE, SITE S - T o P  
81/06/01 (0000) - 81/06/30 [2300) I C S T l  
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Figure A-85. June 1981. Current ( s i t e  S )  roses  and associated jo in t  
frequency tables  of speed and direct ion.  
to  sect ion A . 3  for addit ional  information. 

See introduction 
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Figure  A-86. J u l y  1981. Current  ( s i t e  S )  ro se  and a s s o c i a t e d  j o i n t  
f requency t a b l e  of speed and d i r e c t i o n .  
t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  information.  

See i n t r o d u c t i o n  
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Figure A-87. August 1981. Current ( s i t e  S )  roses  and associated jo in t  
frequency tables  of speed and direct ion.  See introduction 
to sect ion A . 3  for  addit ional  information. 
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- - 

Figure A-88. September 1981. Current (site S) roses and associated joint 
frequency tables of speed and direction. 
to section A.3 for additional information. 

See introduction 
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Figure A-89. October 1981. Current ( s i t e  S) roses and associated jo int  
See introduction frequency tables  of speed and direct ion.  

to sect ion A.3 for  additional information. 
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29.1" 

Figure A-90. November 1981. Current ( s i t e  S )  roses  and associated jo int  
frequency tables  of speed and direct ion.  See introduction 
to  sect ion A . 3  for addit ional  information. 
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32. 0 0 -  

Figure A-91. December 1981. Current (site S) roses and associated joint 
frequency tables of speed and direction. See introduction 
to section A . 3  for additional information. 
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Figure A-92. January 1982. Current ( s i t e  S )  roses and associated jo int  
frequency tables  of speed and direct ion.  See introduction 
to  sect ion A . 3  for  additional information. 
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Figure  A - 9 3 .  February 1982. Current  ( s i t e  S )  r o s e s  and a s s o c i a t e d  j o i n t  
f requency t a b l e s  of  speed and d i r e c t i o n .  
t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  in format ion .  

See i n t r o d u c t i o n  
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Figure  A - 9 4 .  March 1982. Current ( s i t e  S) r o s e s  and a s s o c i a t e d  j o i n t  
frequency t a b l e s  of speed and d i r e c t i o n .  See i n t r o d u c t i o n  
t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  information.  
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e2104/0-1 roooOF--- 8 2 i o ~ 7 2 0  r i  i o01  - I C S T I  

Figure  A-95. A p r i l  1982. Current  (site S)  r o s e s  and a s s o c i a t e d  j o i n t  
frequency t a b l e s  of speed-and d i r e c t i o n .  
t o  s e c t i o n  A . 3  for a d d i t i o n a l  information.  

See i n t r o d u c t i o n  

A-109 



27. 

.s 

81/02/27 (00001 - 81/02/28 I23001 I C S T I  
AN n/ * v 55 [ /-b ! 5-  i o  !Po- f:~ :-z,j&d&&$-qo! uo+ & A V G  
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Figure A-36. February 1981. Current ( s i t e  W )  roses  and associated jo int  
frequency tables  of speed and direct ion.  
to  sect ion A . 3  for additional information. 

See introduction 
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Figure A-97. March 1981. Current (site W) roses and associated joint 
frequency tables of speed and direction. See introduction 
to section A . 3  for additional information. 
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Figure A-98. A p r i l  1981. Current ( s i t e  W) rose and associated jo int  
fro quency table  of speed and direct ion.  See  introduction 
to  sect ion A . 3  for  additional information. 

A-112 



10.5 

23.0 

27. 

.o 

3 

Figure A-99. June 1981. 
frequency t a b l e s  of  speed and d i r e c t i o n .  
t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  information.  

Current ( s i t e  W) r o s e s  and a s s o c i a t e d  j o i n t  
See i n t r o d u c t i o n  
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Figure A-100. July 1981. Current ( s i t e  W) roses and associated jo int  
frequency tables  of speed and direct ion.  See introduction 
to  sect ion A . 3  f o r  additional information. 
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Figure A-101, August 1981. Current (site W) roses and associated joint 
frequency tables of speed and direction. 
to section A.3 €or additional information. 

See introduction 
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Figure A-102. September 1981. 
frequency t a b l e s  of speed and d i r e c t i o n .  
t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  information.  

Current ( s i t e  W )  r o s e s  and a s s o c i a t e d  j o i n t  
See i n t r o d u c t i o n  
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Figure  A-103. October 1981. Current  ( s i t e  W) roses  and a s s o c i a t e d  j o i n t  
frequency tables of speed and d i r e c t i o n .  See i n t r o d u c t i o n  
t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  information.  
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8 . 3  24.7 

R 2 . 4  

Figure A-LO& November 1981. Current ( s i t e  W) roses and associated jo int  
frequency tables  of speed and direct ion.  
to  sect ion A . 3  for  additional information. 

See introduction 
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Figure A-105. December 1981. Current (site W) roses and associated joint 
frequency tables of speed and direction. 
to section A . 3  for additional information. 

See introduction 
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Figure A-106. January 1982. Current ( s i t e  W) roses  and associated jo int  
frequency tables  of speed and direct ion.  See introduction 
to  sect ion A . 3  for additional information. 
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35. 1 

Figure  A-107. February 1982. Current  ( s i t e  W )  r o ses  and a s s o c i a t e d  j o i n t  
frequency t a b l e s  of  speed and d i r e c t i o n .  See i n t r o d u c t i o n  
t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  information.  
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Figure  A-108. March 1982. Current  ( s i te  W )  r o s e s  and a s soc ia t ed  j o i n t  
frequency t a b l e s  of speed and d i r e c t i o n .  See in t roduc t ion  
t o  s e c t i o n  A . 3  f o r  a d d i t i o n a l  information.  
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Figure A-103. April 1982. Current (site W) roses and associated joint 
frequency tables of speed and direction.' See introduction 
t o  section A.3 for additional information. 
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A.4 Monthly p l o t s  of Wind V e l o c i t y ,  Barometr ic Pressure and A i r  

Temperature Time Ser ies  

F igures  A-110 through A-124 show monthly p l o t s  o f  t ime s e r i e s  o f  

wind v e l o c i t y ,  barometr ic  pressure and a i r  temperature which were 

c o l l e c t e d  by t h e  NOAA Data Buoy O f f i c e  (NOAA/NDBO). From February 

1981 through March 1982, i ns t rumen t  package 42010 was opera t iona l  and 

was l o c a t e d  atop (35 f e e t  above the  water)  an o i l  company p l a t f o r m  

(29'39.5' N ,  93'23.3' W )  about 5 nm eas t  o f  the  d i f f u s e r  s i t e .  

Inst rument  package 42011 was i n s t a l l e d  i n  December 1981 atop (32 f e e t  

above the  water)  a s p e c i a l l y  cons t ruc ted  f i x e d  p l a t f o r m  a t  t h e  

d i f f u s e r  s i t e  (29"40.27' N, 93'28.15' W ) .  The data from the  p e r i o d  o f  

o v e r l a p  between the  two sensor packages a r e  v i r t u a l l y  i d e n t i c a l ,  and 

so data from 42010 are  used through the  end o f  1981, and beginning 

January 1, 1981 they a r e  j o i n e d  t o  data from 42011 t o  form cont inuous 

se r ies .  The data a r e  t r a n s m i t t e d  h o u r l y  v i a  s a t e l l i t e  t o  a ground 

s t a t i o n .  Magnetic tapes o f  processed, q u a l i f i e d  data a r e  sent  monthly 

t o  Texas A&M U n i v e r s i t y .  

The wind v e l o c i t y  data have been conver ted t o  Centra l  Standard 

Time (CST) and oceanographic d i r e c t i o n  convent ion ( t h e  d i r e c t i o n  

towards which the  wind blows),  and then decomposed i n t o  orthogonal  

components p a r a l l e l  t o  the  l o c a l  o r i e n t a t i o n  o f  t he  coas t  (086'T) and 

pe rpend icu la r  t o  it (356"T).  (on t h e  o r d e r  of a few 

hours) have been f i l l e d  by l i n e a r  i n t e r p o l a t i o n .  The monthly s e r i e s  

were j o i n e d  t o  form l o n g  s e r i e s  and then f i l t e r e d  w i t h  3-hour and 

40-hour symmetric Lanczos f i l t e r s  as descr ibed i n  s e c t i o n  2.4 and 

K e l l y  and Randall  (1981a). 

Shor t  data gaps 

The top frame i n  each month's p l o t  shows s t i c k  vec tors  which were 
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recons t ruc ted  a t  s i x  hour i n t e r v a l s  (0000, 0600, 1200, 1800 CST) from 

t h e  40-hour low-pass f i l t e r e d  orthogonal  components. Fo r  each s t i c k  

vec to r ,  t h e  x - a x i s  i s  o r i e n t e d  nor th-south and t h e  y - a x i s  i s  o r i e n t e d  

east-west. 

I n  t h e  a longshel f  (LS) and c r o s s - s h e l f  (CS) frames, t h e  y-axes 

a r e  o r i e n t e d  upcoast (086"T) - downcoast (266"T) and onshore (356"T) - 
o f f s h o r e  (176"T), r e s p e c t i v e l y .  Both t h e  3-hour low-pass f i l t e r e d  and 

t h e  40-hour low-pass f i l t e r e d  s e r i e s  a re  shown i n  each frame. 

The bottom frame shows t h e  3-hour low-pass f i l t e r e d  s e r i e s  f o r  

barometr ic  pressure and a i r  temperature. 

The graphics o f  t h i s  s e c t i o n  were accomplished by means o f  t h e  

FESTSA (Brooks, 1976) and PLOTSA (Reid, 1980) sof tware packages f o r  

t ime  s e r i e s  ana lys i s .  
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Figure A-110. February 1981. Stick vectors and orthogonal components of 
wind velocity, barometric pressure and air temperature 
time series data from the NOAA/NDBO meteorological instruments 
located atop a platform near site D. 
section A . 4  for additional information. 

See introduction to 
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Figure A-111. March 1981. Stick vectors and orthogonal components of 
wind velocity, barometric pressure and air temperature 
time series data from the NOAA/NDBO meteorological instruments 
located atop a platform near site D. See intmduction to 
section A . 4  for additional information. 
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Figure A-U2. April 1981. Stick vectors and orthogonal components of 
wind velocity, barometric pressure and air temperature 
time series data from the NOAA/NDBO meteorological instruments 
located atop a platform near site D. 
section A.4 for additional information. 

See introduction to 
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Figure A-ll4. June 1981. Stick vectors and orthogonal components of 
wind velocity, barometric pressure and air temperature 
time series data from the  NOAA/NDBO meteorological instrument,s 
located atop a platform near site D. See introduction to 
section A . 4  for additional information. 
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Figure A-115. July 1981. Stick vectors and orthogonal components of 
wind velocity, barometric pressure and air temperature 
time series data from the NOAA/NDBO meteorological instruments 
located atop a platform near site D. 
section A . 4  for additional information. 
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Figure A-116. August 1981. Stick vectors and orthogonal components of 
wind velocity, barometric pressure and air temperature 
time series data from the NOAA/NDBO meteorological instruments 
located atop a platform near site D. 
section A . 4  for additional information. 
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Figure A-117.  September 1981. Stick vectors and orthogonal components of 
wind velocity, barometric pressure and air temperature 
time series data from the NOAA/NDBO meteorological instruments 
located atop a platform near site D. See introduction to 
section A . 4  for additional information. 
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Figure A-118. October 1981. Stick vectors and orthogonal components of 
wind velocity, barometric pressure and air temperature 
time series data from the NOAA/NDBO meteorological instruments 
located atop a platform near site D. 
section A . 4  for additional information. 
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Figure A-119. November 1981. 
wind velocity, barometric pressure and air temperature 
time series data from the NOAA/NDBO meteorological instruments 
located atop a platform near site D. See introduction to 
section A . 4  for additional information. 
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Figure A-121. January 1982. 
wind velocity, barometric pressure and air temperature 
time series data from the NOAA/NDBO meteorological instruments 
located atop a platform near site D. 
section A . 4  for additional information. 
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Figure A-122. February 1982. Stick vectors and orthogonal components of 
wind velocity, barometric pressure and air temperature 
time series data from the NOAA/NDBO meteorological instruments 
located atop a platform'near site D. See introduction to 
section A.4 €or additional information. 
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Figure A-124. April 1982. Stick vectors and orthogonal components of wind 

velocity, 
series data from the NOAA/NDBO meteorological instruments 
located atop a platform near site D. See introduction to 
section A.4 for additional information. 
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A. 5 Monthly P1 ots  of Current Vel oci t y  , Sal i n i  t y  , and Temnerature Time 

Series 

Tables A - 1 1  t h r o u g h  A-15 show the dates of-each deployment period 

for  each i n  situ instrumentation s i t e .  A code which indicates any 

problems which may have occurred is  a l s o  given. 

Figures A-125 through A-256 show monthly plots of time series of 

current velocity, sa l in i ty ,  and water temperature for the near surface 

and near bottom instruments a t  s i t e s  D ,  N (near bottom o n l y ) ,  P ,  S, 

and W. The location of each of  these s i t e s  i s  shown i n  Figure A-36. 

The kater depth a t  s i t e s  D and W i s  approximately 9.4 m; a t  s i t e  S i t  

i s  approximately 12.8 m; and a t  s i t e s  N and P i t  i s  approximately 6.4 

m. The near surface meter a t  each s i t e  i s  moored approximately 3.7 m 

below the surface, and the near bottom meter is  approximately 1.8 m 

above the bottom. The instruments are Environmental Device 

Corporation Type 174 current meters w i t h  conductivity and temperature 

sensors. Salinity i s  computed from conductivity and temperature using 

the formula of Daniel and Collias (1971). Short d a t a  gaps were f i l l ed  

by l inear  interpolation. For further detai ls  on the instruments, 

calibration, deployment/recovery and d a t a  processing procedures, see 

section 2.4 and the West Hackberry Field and Laboratory Procedures 

Manual (Kelly e t  a1 . , 1981). 

The resulting time series were f i l t e red  w i t h  3-hour and 40-hour 

low-pass f i l t e r s .  Stick vectors were reconstructed from the 40-hour 

low-pass f i l tered orthogonal components a t  6-hour intervals (0000, 

0600, 1200, 1800 (CST)) .  For each stick vector, the x-axis i s  

oriented north-south and the y-axis i s  oriented east-west except f o r  

s i t e  P which has the opposite convention. 
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The o r i e n t a t i o n  r e l a t i v e  t o  t r u e  n o r t h  o f  t h e  y-axes i n  t h e  

a longshe l f  and c r o s s - s h e l f  component plots i s  shown i n  each frame, 

e.g. 0860 (upcoast)  - 266" (downcoast), 356" (onshore) - 176" 

( o f f s h o r e ) .  Both t h e  3-hour low-pass f i l t e r e d  and t h e  40-hour 

low-pass f i l t e r e d  s e r i e s  a r e  shown f o r  each component. 

The bottom frame shows t h e  3-hour low-pass f i l t e r e d  s e r i e s  f o r  

temperature and sa l  i n i  t y  . 
The graphics i n  F igu res  A-36 through A-89 were accomplished by 

means o f  the  FESTSA (Brooks, 1976) and PLOTSA (Reid, 1980) sof tware 

packages f o r  t ime  s e r i e s  ana lys i s .  

A- 142 



Table  A-11. Deployment p e r i o d s  and d a t a  s t a t u s  for S i t e  D. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* DATA STATUS - ENDECO - WEST HACKBERRY D ** UPDATED: 09-16-82 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE SER DEPLOYMENT COLL PROC FILE SER DEPLOYMENT COLL PROC 
NAME NUM 

DT601211 0214 
DT602171 0209 
DT603061 0213 
DT604041 0130 
DT604281 0128 
DT605121 0222 
DT606241 0144 
DT607091 0243 
DT607231 0210 
DT608131 0207 
DT609031 0144 

DT610221 0243 
DT611191 0207 
DT612151 0215 

DT602172 0243 
DT603142 0213 
DT 604012 0208 
DT605162 0231 

DT606252 0212 
DT607202 0243 

Dr609291 0231 

~r 601242 ~ 0 2 5  

~ ~ 6 0 6 0 2 2  0144 

PERIOD 
012181-021781 
021781-030681 
030681 -040481 
040481-042881 
042881 -051 281 
051281-062481 
062481-070981 
070981-072381 
072 3 81 -081 381 
080781-090381 
090381 4 9 2  981 
092981-102281 
102281-1 11 981 
11 1981 -121581 
1 2 1 58 1 -0 124 82 
01 2482 -0 2 1782 
021782-031482 
03  1482 -040 1 82 
040182-051682 
051 682-060182 
060282462 582 
062 582 -0 72082 
072082-081082 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
V l  
X 
X 
X 
X 
X 
v2 
X 
X 
X 
X 
X 
s1 
X 
s1 
X 
v2 
X 

NAME NUM 
DB601211 0217 
DB602171 0200 
DB603061 0131 
DB603141 0200 
DB604041 0123 
DB604281 0124 
DB605121 0148 
DB606241 0145 
DB607091 0127 
D8607231 0212 
DB608131 0148 
DB609031 0145 
DB6092 91 0123 
DB610221 0145 
I)B611191 0200 
DB612151 0125 
DB601242 A028 
DB602172 0238 
DI3603142 A028 
DB604012 0204 
DB605162 0130 
DB606022 0200 
DB606252 0145 
DB607202 0217 

PERIOD 
012181-021781 
021781-030681 
030681 -031481 
031481-040481 
040481-042881 
042881 -051281 
051281-062481 
062481-070981 
070981472381 
072381-il8L381 
081 3 81 -0 903 81 
0 90 3 81 -0 92 981 
092 981 -1 02281 
102281-111981 
111981-121581 
121581-012482 
0 12482 -0 2 1 782 
021782-031482 
03 1482 -040 1 82 
040182-051682 
05 1682 -0 601 82 
060282-062 582 
0 6 2 5 8 2 4  72082' 
072082-081082 

EXPLANATION OF PROCESSING CODES : 
M1 METER DAMAGED, NO DATA 
M2 METER LOST 
v1 TOTAL DATA LOSS, CURRENTS 
v2 PARTIAL DATA LOSS, CURRENTS 
v3 QUESTIONABLE DATA, CURRENTS 
s1 TOTAL DATA LOSS, SALINITY 
s 2  PARTIAL DATA LOSS, SALINITY 
s3 QUESTIONABLE DATA, SALINITY 
T 1  TOTAL DATA LOSS, TEMPERATURE 
T2 PARTIAL DATA LOSS, TEMPERATURE 
T 3  QUESTIONABU DATA, TEMPERATURE 
Hl TRANSMIT HOLD 
X PROCESSED, NO PROBLEMS 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
V l  
M 1  
X 
v2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
v2 
X 
X 
X 
v2 
X 
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T a b l e  A - 1 1 .  Continued. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* DATA STATUS - ENDECO - WEST HACKBERRY D NEARBOT * UPDATED: 09-16-82 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE SER DEPLOYMENT COLL PROC 
NAME NUM PERIOD 

DX611191 0206 111481-LOST M2 
DX605162 0128 051682-060182 X X 
DX606252 0211 062582472082 X 
DX607202 0015 072082-081082 X 

6: 
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Table  A-12. Deployment p e r i o d s  and d a t a  s t a t u s  f o r  s i t e  N. 

r" 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* DATA STATUS - ENDECO - WEST HACKBERRY N BOTTOM ** UPDATED: 09-16-82 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE SER 
NAME NUM 

NB601211 0218 
NB602 171 0220 
NB604051 0148 
NB604281 0221 
NE605121 0204 
NB606241 0221 
NB607231 0124 
NB608131 0217 
NB609041 0212 
XB709291 0200 
NB610221 0212 
NB611181 0221 
NB612151 0238 
NE601242 0215 
NB602172 0145 
IVB603142 0221 
NB604012 0145 
NB605162 0131 
NB606012 A028 
NB606252 0221 
NB607202 0130 

DE PL 0 WENT 
PERIOD 

012181-021781 
02 1 781 -LOST 
040581 -042881 
042 881 -0 5 1 2 81 
051 281 -0 62481 

072381-081381 
081 381-0 90481 
0 90481 -092 981 
092 981-102281 
102281-111881 
1 11 881 -1 2 1581 
12  1 58 1 -0 124 82 
03 1482 4 4 0 1  82 
02 1 782 -0 3 14 82 
012482 -0 2 1782 
040182-051682 
051 682 -0601 82 
0601 82-062582 
062582 -072082 
072082-081082 

062481472381, 

COLL PROC 

X M 1  
M2 

X M1 
x x  
x x  
x x  
x x  
x x  
x v2 
x v1 
x x  
x x  
X 
x x  
x V l  
x x  
x x  
X 
X 
X 
X 
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T a b l e  A-13. Deployment p e r i o d s  and d a t a  s t a t u s  f o r  s i t e  P. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* DATA STATUS - EXDECO - WEST HACKBERRY P ** UPDATED: 09-16-82 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE SER DEPLOYMENT COLL PROC . FLLE SER DEPLOYMENT COLL PROC 
NAME NUM PERIOD NAME NUM PERIOD 

pr60207i 0219 02078i-03i581 x x PI3602071 0222 020781-022381 X X 
PT603151 0210 031581940481 X X PB603151 0222 031581-040481 X X 
PT604041 0208 040481-042981 X X PB604041 0219 040481-042981 X X 
PT604291 0230 042981-052081 X H1 -PB604291 0233 042981-052081 X X 
PT605201 0216 052081-062381 X X PB605201 0219 052081-062381 X V3 
PT606231 0230 062381-071081 X V 1  PB606231 0233 062381-071081 X X 
PT607101 0216 071081-081381 X H 1  PB607101 0219 071081-081381 X X 
PT608131 0230 081381-090481 X X PB608131 0233 081381-090381 X X 
PT609041 0216 090481-092981 X X PB609031 0233 090381-092981 X X 
~ ~ 6 0 9 2 9 1  0230 09298i-10288~ x x PI3609291 0233 092981-102881 X X 
PT610281 0216 102881-LOST M2 PI3610281 0219 102881-111781 X V3 
PT611171 0230 111781-121581 X . X PB611171 0233 111781-121581 X X 
PT612151 0209 121581-012481 X V2 PI3612151 0219 121581-012482 X V 1  
PT601242 0230 012482-021782 X X PB601242 0233 012482-021782 X X 

' PT602172 0209 021782-031482 X V 1  PB602172 0219 021782-031482 X V 1  
PT603142 0230 031482-040182 X X Pi3603142 0233 031482-040182 X X 
PT604012 0209 040182-050582 X V1  PI3604012 0219 040182-050582 X ti1 
PT605052 A025 050582-060382 X PB605052 0233 050582-060382 X 
PT606032 0219 060382-062582 X PB606032 0209. 060382-062582 X 
PT606252 0230 062582-072082 X PI3606252 0233 062582-072082 X 
PT607202 0213 072082-081082 X 

CCL 
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i 
Table A-14.  Deployment p e r i o d s  and data  s t a t u s  f o r  s i t e  S.  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* DATA STATUS - ENDECO - WEST HACKBERRY S ** UPDATED: 09-16-82 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FILE SER DEPLOYMENT COLL PROC FILE SER DEPLOYMENT COLL PROC 
NAME NUM 

ST602171 0211 
ST603061 0214 
ST604041 0211 
ST604281 0147 
ST605201 0214 
ST606231 0147 
ST607231 0128 

ST609031 0209 
ST 60 92 91 0206 
ST610221 0204 
ST611181 0208 
ST612151 0204 
ST601242 0214 
ST602172 0208 
ST603142 0207 
ST604012 0212 
ST605162 0207 
ST605312 0243 
ST606252 0208 
ST607202 0207 

PERIOD 

030681-040481 
040481 4 4 2 8 8 1  
042881-052081 
052081-062381 
062381 4 72381 
072 3 81 -081 3 81 
081 3 81 -0 90 3 81 
0 90381 9 92 981 
0 92 981 -1 02 2 81 
102281-1 11881 
11 1881 -12 1581 
121581-012482 
0 124 82 -0 2 1 782 
021 782 -0 31482 
031482-040182 
040182-051 682 
05 1682 -0 53 182 
0531 82 -062582 
062 582 -0 72082 
0 72 082 -0 81 082 

1021 782430682 X M1 
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x v1  
x x  
x x  
x x  
x x  
x x  
x x  
X 
X 
X 

NAME NUM PERIOD 
SB702171 0221 021781-031681 
SB603061 0212 030681440481 
SB604041 0125 040481-042881 
SB604281 0145 042881-052081 
SB605201 0200 052081-062381 
SB6062 31 O? 13  062381 -0 72 381 
3B607231 0125 072381481381 
SB608131 0221 08L381-090381 
SB609031 0125 090381-092981 
SB6092 91 0217 092 981 -102281 
SB610221 0213 102281-111881 
SB611181 0217 111881-121581 

SB601242 0213 012482-021782 
SB602172 0204 021782-031482 

-SB603142 0217 031482-040182 
SB604012 0125 040182-051682 
SB605162 0215 051682-053182 
SB605312 0204 053182-062582 
SB606252 021 5 062582-072082 
SB607202 0204 072082-081082 

SB 61 2 1 5 1 02 12 * 1 2 1 58 1 -0 12 4 82 

x x  
x x  
x x  
x x  
x x  
x v1 
x v2 
x x  
x x  
x v2 
x v1 
x x  
x x  
x x  
x x  
x x  
x x  
X 
X 
X 
X 
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Table  A-15. Deployment p e r i o d s  and d a t a  s t a t u s  for s i t e  W. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

** UPDATED: 09-16-82 * * DATA STATUS - ENDECO - WEST HACKBERRY W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FILII SER DEPLOYMENT COLL PROC FILE SER DEPLOYMENT COLL PROC 
NAME NUM PERIOD NAME NUM PERIOD 

WT602261 0207 022681-040481 X V2 WB602261 0204 022681-040481 X V2 
WT604041 0215 040481-LOST M2 WB604041 0216 040481-060681 X X 
WT606021 0210 060281-070981 X X WB606021 0212 060281-070981 X V2 
WT607091 0214 070981-081381 X X WB607091 0123 070981-081381 X X 
WT608131 0208 081381-090381 X X WB608131 0200 081381-090381 X X 
WT609031 0243 090381-092981 X X WB609031 02044 090381-092981 X V2 
WT609291 0214 092981-102281 X V3 WB609291 0124 092981-102281 X X 
WT610281 0210 102281-LOST M2 WB610221 0127 102281-LOST M2 
WT611181 0214 111881-121581 X X WB611181 0123 111881-121581 X X 
WT612151 0243 121581-012482 X X dB612151 0145 121581-012482 X X 
WT601242 0231 012482-021782 X WB601242 0217 012482-021782 X X 
MT602172 0212 021782-031482 X X WB602172 0125 021782431482 X X 
WT603142 0214 031482-040182 X X W13603142 0221 031482-040182 X X 
WT604012 0238 040182-051682 X X WB604012 0200 040182-051682 X X 
‘vJT605162 0230 051682460182 X WB605162 0221 051682-060182 X X 
WT606182 0214 060182-062582 X WB6060L2 0217 060182-062582 X 
WT606252 A025 062582-072082 X WB606252 0126 062582-072082 X 
WT607202 0231 072082-081082 X WB607202 0123 072082-081082 X 
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A.6 Harmonic T i d a l  Ana lys is  

The raw data t ime  s e r i e s  o f  c u r r e n t  v e l o c i t y  f o r  each deployment 

p e r i o d  were f i l t e r e d  w i t h  a two-hour low-pass f i l t e r  and subsamoled t o  

h a l f - h o u r l y  da ta  as descr ibed i n  s e c t i o n  2.4. The f i l t e r e d  s e r i e s  

were then j o i n e d  end t o  end, and s h o r t  gaps f i l l e d  by l i n e a r  

i n t e r p o l a t i o n .  The r e s u l t i n g  l o n g  t ime s e r i e s  o f  c u r r e n t  v e l o c i t y  

were d i v i d e d  i n t o  29-day i n t e r v a l s  w i t h  each i n t e r n a l  beg inn ing  on t h e  

f i r s t  day o f  each ca lendar  month i f  poss ib le .  

Each 29-day reco rd  o f  h a l f - h o u r l y  c u r r e n t  v e l o c i t y  was then 

analyzed us ing  a m o d i f i e d  ve rs ion  o f  t h e  t i d a l  harmonic a n a l y s i s  

program o f  Dennis and Long (1964). The program has been conver ted t o  

IBM F o r t r a n  H and double p r e c i s i o n  i n  o rde r  t o  run  on t h e  Texas A&M 

U n i v e r s i t y  computer. The program i s  a computer ized ve rs ion  o f  t h e  

method descr ibed by Schureman ( 1941 ) . It determines t h e  amp1 i tude an.d 

l o c a l  epoch o f  f i v e  major t i d a l  c o n s t i t u e n t s  (K1, 01, M p ,  sp, Np), 

f i v e  harmonics (M4, M6, Me, S4, s6) and about 14 sma l le r  c o n s t i t u e n t s .  

I n  a d d i t i o n ,  t h e  parameters of  t he  t i d a l  c u r r e n t  e l l i p s e  a r e  

determined (Doodson and Warburg, 1941) i n c l u d i n g  t h e  ampl i tudes o f  t he  

semi-major and semi-minor axes, t h e  o r i e n t a t i o n  o f  these axes i n  

degrees i n  a c lockwise  d i r e c t i o n  f rom nor th ,  and t h e  e c c e n t r i c i t y  o f  

t h e  e l l i p s e  (d i s tance  between t h e  f o c i  d i v i d e d  by t h e  l e n g t h  o f  t h e  

major  a x i s ) .  

The r e s u l t s  a r e  shown i n  Tables A-16 through A-58, f o r  s i t e s  D 

Bottom, D Top, P Bottom, and P Top. S i t e  D has t h e  fewest data gaps 

and i s  cons idered r e p r e s e n t a t i v e  o f  t h e  o f f sho re  s i t e s .  No ana lys i  s 

was done f o r  months which have data gaps unless t h e  qap i s  s m a l l  and 

occurs a t  t h e  beg inn ing  o r  end o f  t h e  month. 
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+------------r---------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Table A-: 29-OAV HARMONIC T I D A L  ANALYSIS 

FOR S I T E  0. BOTTOM 1 1 - 0 1 - 8 1  (oo00) THRU 1 1 - 2 9 - 8 1  (2330)  CST.  
SEE INTRODUCTION TO SECTION A . 6  FOR AOOITIONAL INFORMATION. 

I s  1 
CON- 
' ITUENT 
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i ~ ( 1 )  i 0 .05  i 30.0 i 0.08 i 150.7 i 0.08 i 332 .7  i 0 . 0 4  i 242.7 i O b 6 1  i ccw i 
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A-291 



A-292 

c 



A-293 



c 
A-294 

L. 



I K(2)  I 0.22  I 182.7 I 0 . 2 1  I 343.6 I 0 . 3 0  

I L ( 2 )  I 0 . 0 7  I 275.9 I 0 . 0 7  I 30.7 I 0.09 
+--------+-------+-------+-------+-------+------- 

' 4  

4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

134.2 I 0.05 I 44.2 I 0.986 I CCW I 
310.7 j 0.05 i 220.7 i 0.772 j ccw i 
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+--------+---------------+---------------+------- 
EAST-WEST NORTH-SOUTH MAJOR I CON- I H(A) I K;:? I H(A) I K;NP I VEL 

+--------+-------+-------+-----*---+-------+------- 
I K(1)  I 2.20  I 274.7 I 1.51 I 202.4 I 2.28 

STITUENT CM/SEC CM/SEC CM/SEC 

I 

I O ( l l  I 0.18 I 253.0 

I (20) i 0.02 i 245.7 

0.16 I 208.1 I 0.16 193.1 0.06 i 283.1 0.935 i CY i 

R ( 2 )  I 0.01 I 277.6 
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.------- 
NORTH 

. H ( A )  
CM/SEC 

I- ! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 

4 

.-------+---------------+------- 
-SOUTH MAJOR VECTOR MINOR 
~ KAPPA 1 VEL I QIR 1 VEL 

DEG CM/SEC DEG CM/S€C 
.-------+-------+-------+------- 

270.8 I 1.06 I 111.7 I 0 . 7 9  

174.8 1 2.k6 I 314.2 I 0 . 2 1  

12.5 I 3.09 I 317.9 I 0 .45 

287.4 I 0.86 I 228.2 I 0 . 4 1  

346.1 I 0.82 I 313.1 I 0.46 
.IrPrrll+rrlrll=+llr====+======= 

292.2 I 0 . 2 1  I 248.6 I 0.04  
.-------+-------+-------+------- 

l l S . l  I 0.19 I 74.9 I 0.07 

*-------+-------+-------+------- 

,-------+-------+-------+------- 

,-------+-------+-------+------- 

.-------+-------+-------+------- 
138.2 

4 

I o ( i )  I 0.36 i 359.9 i 0.3s i 126.8 i 0.45 i 313.7 i 0.22  i 223.7 i 0.866 i ccw j 
I (20)  I 0.05 i 359.7 i 0.05 I 78.8 i 0.05 i 51.2 i 0.04 i 321.2 i 0.469 i ccw i 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 
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4 
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0.02  
~~ 

0.00 

0.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

82.7 i 0.999 i ccw i 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 

+ 

4 

4 
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A-308 



+ 

A-309 



A-310 



A-311 



A-312 



A-313 



136.0 I . 1 .22  I 1 .8  271.8 i 0.998 i ccw i 

~~ ~ 

I ~ ( 4 )  i 0.20 i 107.5 i 0.83  i 192.5 i 0.83 i 181.3 i 0.20 i 91.3 i 0.971 i ccw i 
0 .07  i 130.2 i 0.42  

.=======+=======+======= 
0 . 0 5  I 101.4 I 2.67 

0 .05  I 69 .8  I 2 .40  

0 .03  I 123.3 I 1.45 

0 .35  I 87 .6  I 13.50 

0.13 I 34 .2  I 6 .56  

.-------+-------+------- 

,-------+-------+------- 

.-------+-------+------- 

.-------+-------+------- 

0.02 i 16.3 i 0.88 

55.0  I 0.42  I 2.4 

281.0 I 2.67 I 178.8 

271.1 I 2.40 I 178.9 

269.9 I 1.45 I 178.9 

280.0 I 13.50 I 178.5 

268.2 I 6 .56  I 179.3 

. = = m = m m = + = = m m w = - + - - = = = = ~  

.-------+-------+------- 

.-------+-------+------- 

.-------+-------+------- 

.-------+-------+------- 

260.2 i 0.88 i 179.5 
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1 M(1) 1 0.07  314.3 i 2.07 i 278.8 i 2.07 
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4 

I- 
.------- 
*SOUTH 

KAPPA 
OEG 

272.5 
.------- 

4 

ROT I 
SENSE 

26.75 179.8 i 1.08 i 269.8 i 0.999 cw j 

I 
I 
I 
I 
I 
I 
I 
I 
I 

4 

4 

4 

I ~ ( 2 )  I 0.02 I 118.4 i 0.87  I 127.1 I 0.87 i 1.9 i 0.00 I 271.1 i 1.000 i LIN I 

.------- 
I .45 . - - - - - - -  

0 .4  i 1.00 i 356.9 i 0.08 i 266.5 i 0.996 
.-------+-------+-------+-----*---+-------+------- 

105.9 I 0 .08  I 0.1 I 0.00 I 90.1 I 1.OOO 

104.9 I 0.57 I 0.1 I 0.00 I 90 .1  I 1.O00 

94 .6  I 0 .22  I 1 . 1  I 0.00 I 91 .1  I 1 . 0 0 0  

.-------+-------+-------+-------+-------+------- 

.-------+-------+-------+-------+-------+------- 
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0.27 i 266.6 i 1 . 0 4  LXN i 
0 . 7 3  

i . M ( I )  I 0 . 2 0  i 123.1 i 2.88  i 284.6 i 2 .88  i 176.1 i 0.06 i 86.1  i 1.000 i LIN i 
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174.3 i 0.04 i 84.3 ; 0.990 ; ccw ; 
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. * ... 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

30.99 I 98.3 I 31.29 I 352.0 I 2.01 I 82.0  I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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A.7 P l o t s  o f  Near Bottom Current  V e l o c i t y ,  Temperature and S a l i n i t y  

Dur ing P1 ume T rack i  ng Crui  ses 

F igu res  A-257 through A-265 are  expanded-scale p l o t s  o f  t h e  near 

bottom c u r r e n t  v e l o c i t y ,  temperature and s a l i n i t y  data f rom S i t e  D 

( d i f f u s e r  s i t e )  A 

plume t r a c k i n g  o p e r a t i o n  (see Chapter 4. Volume I )  takes s i x  t o  t e n  

hours t o  complete. Computer mode l l i ng  i n d i c a t e s  t h a t  t h e  major a x i s  

o f  t h e  plume i s  o r i e n t e d  w i t h  t h e  c u r r e n t  and responds q u i c k l y  t o  

s h i f t s  in t h e  d i r e c t i o n  o f  t h e  c u r r e n t .  Thus, a t r u l y  synop t i c  

p i c t u r e  o f  t h e  plume probably  cannot be obta ined on days during. which 

t h e r e  a re  s i g n i f i c a n t  s h i f t s  i n  t h e  d i r e c t i o n  o f  t h e  c u r r e n t ,  and i t  

may be usefu l  t o  those. assessing t h e  e x t e n t  and e f f e c t  o f  t h e  plume t o  

have a more d e t a i l e d  p i c t u r e  o f  t h e  c u r r e n t s  d u r i n q  each day o f  plume 

t r a c k i  ng . 

f o r  each day on which t h e  b r i n e  plume was mapped. 

I n  these nex t  n i n e  f i g u r e s ,  h o u r l y  values o f  t h e  3-hour low-pass 

f i l t e r e d  data have been p l o t t e d  f o r  t h e  i n d i c a t e d  day. The s t i c k  

v e c t o r s  have been recons t ruc ted  from t h e  h o u r l y  va lues o f  or thogonal  

components. For  each s t i c k  v e c t o r  t h e  x -ax i s  i s  o r i e n t e d  

pe rpend icu la r  t o  t h e  coas t  (356' - 176') and t h e  y - a x i s  i s  o r i e n t e d  

p a r a l l e l  t o  t h e  coast.  

The o r i e n t a t i o n s  o f  the axes o f  t h e  orthogonal  component p l o t s  

a r e  t h e  same as i n  sec t i ons  A.4 and A.5. 

The graphics i n  t h i s  s e c t i o n  were done w i t h  t h e  FESTA (Brooks, 

1976) and PLOTSA (Reid, 1980) sof tware packages f o r  t ime  s e r i e s  

ana lys i s .  
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Figure  A-257, Hourly s t i c k  v e c t o r s ,  or thogonal  components of c u r r e n t  v e l o c i t y ,  
temperature  and s a l i n i t y  t ime series f o r  June 9 ,  1981 from t h e  
nea r  bottom instrument  a t  s i t e  D ( d i f f u s e r  s i t e ) .  The x-axis 
of t h e  s t i c k  p l o t  is  approximately pe rpend icu la r  t o  t h e  coas t  
(356"T - 17.6"T). 
exp lana t ion .  

See i n t r o d u c t i o n  t o  s e c t i o n  A . 7  f o r  a d d i t i o n a l '  
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t h e  s t i c k  p l o t  is  approximately pe rpend icu la r  t o  t h e  c o a s t  ( 3 5 6 " T  
- 1 7 6 ' T ) .  
t ion.  

See i n t r o d u c t i o n  t o  s e c t i o n  A . 7  f o r  a d d i t i o n a l  explana- 
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Figure  A-259. 

lune _ -  
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SITB D,BOTTOM (CST) PLUME TRACK DAY 

Hourly s t i c k  v e c t o r s ,  o r thogonal  components of c u r r e n t  v e l o c i t y ,  
temperature  and s a l i n i t y  Xime series f o r  June 30, 1981 from t h e  
nea r  bottom instrument  a t  s i te  D ( d i f f u s e r  s i t e ) .  The x-axis  of 
t h e  s t i c k  p l o t  i s  approximately perpendicular  t o  t h e  coas t  (356'T- 
176'T). See i n t r o d u c t i o n  t o  s e c t i o n  A.7 f o r  a d d i t i o n a l  explana t ion .  & 
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Hourly s t i c k  v e c t o r ,  or thogonal  components of c u r r e n t  v e l o c i t y ,  
temperature  and s a l i n i t y  time series f o r  August 1 2 ,  1981 from t h e  
near  bottom instrument  a t  s i t e  D ( d i f f u s e r  s i t e ) .  The x-axis of 
t h e  s t i c k  p l o t  i s  approximately perpendicular  t o  t h e  coas t  (356'T- 
176'T). 
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See in t roduc t ion  t o  s e c t i o n  A.7 f o r  a d d i t i o n a l  explanat ion.  
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A-261. Hourly s t i c k  v e c t o r s ,  or thogonal  components of c u r r e n t  v e l o c i t y ,  
temperature  and s a l i n i t y  time series f o r  October 28, 1981 from t h e  
nea r  bottom instrument  a t  s i t e  D ( d i f f u s e r  s i t e ) .  The x-axis of 
t h e  s t i c k  p l o t  i s  approximately perpendicular  t o  t h e  coas t  (356'T- 
176'T). See i n t r o d u c t i o n  t o  s e c t i o n  A.7  f o r  a d d i t i o n a l  explana t ion .  
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Figure A-262. Hourly s t i c k  vectors ,  orthogonal components of current v e l o c i t y ,  
temperature and s a l i n i t y  time series for  November 25,  1981 from 
the near bottom instrument at s i te  D (d i f fuser  s i t e ) .  The x-axis 
of the s t i c k  p l o t  i s  approximately perpendicular to the coast 
(356'T - 176OT).  See introduction t o  sec t ion  A . 7  for addit ional  
explanation. 

A-33 1 



4-20 e . . . . . . . .  I . . . ~ . . . I . . . I .  . . ~ . ' " . ' ' " " ~ " ' ' ~ ' '  0 -20 

32 n - & PI 
31 Y a 

e m 
30 . ' ' .  ' ' ' ' . I  ' .  ' ' . . . ' . . . a .  ' ' I .  . . ' .  ' ' ' .  ' ' ' ' ' ' 

- 
bo 0600 1200 1800 

16 
December 

1981 
SITB D,BOTT9M (CST) PLUME ~ A C K  DAY 

Figure  A-263. Hourly s t i c k  v e c t o r s ,  o r thogonal  components of c u r r e n t  v e l o c i t y ,  
t empera ture  and s a l i n i t y  time series f o r  December 16 ,  1981 from 
t h e  nea r  bottom ins t rument  a t  s i te  D ( d i f f u s e r  s i t e ) .  
of t h e  s i t c k  p l o t  is approximately perpendicular  t o  t h e  coas t  
(356"T - 176 'T) .  
explana t ion .  
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See i n t r o d u c t i o n  t o  s e c t i o n  A . 7  f o r  a d d i t i o n a l  
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Figure A-264.  Hourly s t i c k  v e c t o r s ,  or thogonal  components of c u r r e n t  v e l o c i t y ,  
temperature and s a l i n i t y  time.series f o r  February 1 4 ,  1981 from 
t h e  nea r  bottom instrument  a t  s i t e  D ( d i f f u s e r  s i t e ) .  The x-axis 
of t h e  s t i c k  p l o t  is approximately pe rpend icu la r  t o  t h e  c o a s t  
(356'T - 176'T). See i n t r o d u c t i o n  t o  s e c t i o n  A . 7  f o r  a d d i t i o n a l  
explanat  ion.  
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Figure A-265. Hourly s t i c k  v e c t o r s ,  or thogonal  components of c u r r e n t  v e l o c i t y ,  
temperature  and s a l i n i t y  t ime series f o r  Apr i l  30, 1981 from t h e  
near  bottom instrument  a t  s i t e  D ( d i f f u s e r  s i t e ) .  The x-axis of 
t h e  s t i c k  p l o t  i s  approximately perpendicular  t o  t h e  coas t  (356'T- 
176'T). See in t roduc t ion  t o  s e c t i o n  A . 7  f o r  a d d i t i o n a l  explana t ion .  
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A.8 Spectra l  Analyses P l o t s  

The autospect ra,  cross spectrum, phase and coherence-sauared have 

been computed fo r  v a r i o u s  combinat ions o f  t ime s e r i e s  o f  c u r r e n t  and 

wind s t ress .  Wind s t r e s s  was computed from the  NDBO h o u r l y  wind data 

u s i n g  the  equat ion o f  Wu (1980) f o r  t he  drag c o e f f i c i e n t .  The h o u r l y  

values of wind s t r e s s  were then f i l t e r e d  w i t h  a f o r t y - h o u r  low-pass 

f i l t e r ,  subsampled a t  s ix-hour  i n t e r v a l s ,  and the  mean subtracted.  

S i m i l a r  opera t ions  were performed on the  cur ren ts .  I n  some cases 

where f requencies above 0.5 c y c l e s  per  day a r e  s tud ied,  t he  s e r i e s  

were f i l t e r e d  w i t h  a three-hour low-pass f i l t e r ,  and h o u r l y  values 

were used i n  the  spec t ra l  computations. The r e s u l t s  a r e  shown i n  

F igures  A-266 through A-293. 

Spect ra l  a n a l y s i s  r o u t i n e s  i n  the  FESTA l i b r a r y  were used 

(Brooks, 1076). Spectra were computed by the  method o f  F o u r i e r  

t rans fo rm ing  the  autocovar iance f u n c t i o n  (Blackman and Tukey, 1958). 

The maximum number o f  l a g s  f o r  the  autocovar iance f u n c t i o n  was chosen 

t o  op t im ize  the  t r a d e - o f f  between var iance and bandwidth (Jenkins and 

Watts, 1968). I n  a number o f  cases the  spec t ra l  es t ima te  us inq  two 

d i f f e r e n t  maximum l a g s  i s  inc luded i n  o r d e r  t o  show some o f  the  

spec t ra l  s t r u c t u r e  which i s  l o s t  when a wider  bandwidth i s  used t o  

reduce the  var iance i n  the  spec t ra l  est imate.  T y p i c a l l y ,  t h e  maximum 

l a g  number i s  about 10% (and i n  some cases, 20%) o f  t h e  t o t a l  number 

o f  p o i n t s  i n  the  ser ies .  The t ime p e r i o d  covered by t h e  data and the  

t o t a l  number of p o i n t s  i n  the  s e r i e s  a re  shown i n  parentheses below 

the  f i gu res .  It should be obvious whether the  sample i n t e r v a l  i s  

h o u r l y  o r  s i x - n o u r l y .  A Tukey spec t ra l  window has been used i n  a l l  

cases. 
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The horizontal l i n e  marking the 95% signif icance leve l  for  

coherence squared i s  the leve l  below which would f a l l  95% o f  the 

coherence estimates between t r u l y  uncorrel ated variables. (Note: the 

signif icance leve l  i s  not a confidence i n t e r v a l .  1 Negative phase means 

the "y" series lags the I'x'' series. 
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top, alongshore (X) versus W ,  top, alongshore (Y) f o r  the period 
November 23, 1981 through January 20, 1982 with a )  25 lags  and 
b) 50 lags .  Ordinate un i t s  are crn2/s2/cycle/day. Negative phase 
means Y l ags  X .  
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22 through May 1 2 ,  1982 with a) 32 lags  and b) 64 l a g s .  
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Figure A-268. Continued. 
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Figure A-269. Autospectra, cross spectrum, phase and coherence squared for  D ,  top, 
alongshore (X) versus S ,  top, alongshore (Y) for  the period April 
9 ,  through August 9 ,  1982 w i t h  a) 50 lags  and b) 100 lags .  Ordinate 
uni ts  are cm2/s2/cycle/day. Negative phase means Y lags  X. 
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Figure A-270. Autospectra, cross spectrum, phase and coherence squared for D, 
top, alongshore (X) versus S, top, alongshore (Y) for the period 
December 20, 1981 through May 12, 1982 with a) 60 lags and b) 120 
lags. Ordinate units are cm2/s2/cycle/day. Negative phase means 
Y lags X. 
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Figure  A-271. Autospectra ,  c r o s s  spectrum, phase and coherence squared f o r  D ,  
bottom, alongshore (X) ve r sus  W ,  bottom, alongshore (Y) f o r  t h e  
per iod J u l y  1 4  through October 18 ,  1981 wi th  a )  40 l a g s  and b) 80 
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Figure A-276. 
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F igure  A-277. Autospectra ,  c r o s s  spectrum, phase and coherence squared f o r  D,  t o p ,  
cross she l f  (X) ve r sus  W ,  top ,  cross  shelf .  (Y)  f o r  t h e  per iod  June 7,  
through October 18 ,  1981 w i t h  a )  50 l a g s  and b) 100 l a g s .  Ordina te  
u n i t s  are a? /sZ/cyc le /day .  Negative phase neans Y l a g s  X. 
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Figure A-278. Continued. 
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Figure  A-279. Au tospec t r a , . c ros s  spectrum, phase and coherence squared f o r  D ,  t o p ,  
c r o s s  she l f  (X)  ve r sus  W ,  t o p ,  c r o s s  s h e l f  (Y) f o r  t h e  per iod 
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Ordina te  u n i t s  are cm2/s2/cycle/day. Negative phase means Y l a g s  X. 

A-363 



0.0 .1 .2 .3 .4 .5 
140 -4 

E 
1 
k 
3 
0 
Q, 
PI 
v) 
I 

X 

Freq (cycles/day) 

0.0 .1 .2 .3 .4 .5 
1-i 180 

0.0 .1 .2 .3 .4 .5 

m l . O  w 

0.0 .1 .2 .3 .4 .5 

Freq (cycles/day) 

DOF= 13.210 
Lags=64.000 
BW= .042 Cycles/day 

SPKTRA Rev 10 (TAMU) 

b. X ( D T  CS) vs y ( W 1  CS) (22lTBB2-11UAY82,317, 3) 

Figure A-279. Continued. 

A-364 



E 
3 
0 
a, 
pc 
v) 
I 

X 

E 
2 
3 
0 
a, a 
v) 
I * 

- 
0.0 .1 .2 .3 .4 .5 

0.0 .1 .2 .3 .I .5 

Freq (cycles/day) 

0.0 .1 .2 .3 .4 .5 
~...,....,....,....,....1180 

t 
0.0 L - 1 8 0  .1 .2 -3 .4 .5 

a, 

a, 
h 

0.0 .1 .2 .3 .4 .5 

Freq (cycles/day) 

DOF= 26.083 
Lags=50.000 

x ( D T  CS) vs y ( S 1  CS) (OPAPRBI-OPAUG11.419. 3 ) a. 

F igure  A-280. Autospectra ,  c r o s s  spectrum, phase and coherence squared f o r  D ,  t op ,  
c r o s s  she l f  (X) ver sus  S ,  t op ,  c r o s s  s h e l f  (P) f o r  t h e  per iod A p r i l  
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Figure A-280. Continued. 
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Figure  A-281. Autospectra ,  c r o s s  s p e c t r a ,  phase and coherence squared f o r  D, top, 
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December 20, 1981 through Nay 12 ,  1982 wi th  a )  60 l a g s  and b) 120 
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Figure  A-282. Autospectra ,  c r o s s  spectrum, phase and coherence squared f o r  D ,  
bottom, c r o s s  s h e l f  (XI ver sus  W ,  bottom, c r o s s  s h e l f  (Y) f o r  t h e  
per iod  J u l y  1 4  through October 18, 1981 w i t h  a )  40 l a g s  and '0) 30 
l ags .  Ordina te  u n i t s  are c&/s2/cycle/day.  Negative phase means 
Y l a g s  X. 
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Figure A-283. Autospectra, cross  spectrum, phase and coherence squared f o r  D ,  
bottom, cross  she l f  (X) versus W ,  bottom, cross  she l f  (Y) for  the 
period November 23, 1981 through A p r i l  29,  1982 with a) 60 l a g s  
and b) 120 l a g s .  Ordinate u n i t s  are cm2/s2/cycle/day. Negative 
phase means Y l a g s  X. 
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Figure A-284. Autospectra, cross spectrum, phase and coherence squared for  D ,  
bottom, cross shelf  (X) versus X ,  bottom, cross shelf  (Y) for  the  
period May 3 through September 18, 1981 with a) 60 lags  and b) 120 
lags .  Ordinate uni ts  are cm2/s2/cycle/day. Negative phase means 
Y lags  X. 
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Appendix B 
A Vol m e t r i c  Temperature-Sal i n i  t y  Census f o r  the 

Upper Texas-Loui s i  ana Continental She1 f 

W i l l i a m  F. U l m  

The p r inc ipa l  ob ject ives o f  t h i s  study are: 1) t o  describe the 

temperature-sal i n?  ty  cha rac te r i s t i cs  o f  the waters on the Texas-Louisiana 

shel f by means o f  volumetric censuses f o r  the seasons; and 2 1 to describe 

the re1 at ionship o f  the shel f waters t o  f resh waters f ro in  1 and and t o  

waters o f  the open Gul f. These volumetric censuses w i l l  he1 p provide a 

more canpl ete descr ip t ion o f  the hydrography o f  the upper Texas-Louisiana 

Louisiana shel f by quant i fy ing the temperature-sal i n i t y  character is t ics .  

The e f f e c t s  o f  f resh waters from land and open Gulf waters can then be 

b e t t e r  eval uated. 

The approach i s  s i m i l a r  t o  t h a t  used by Wright and Parker (1967) f o r  

t h e i r  temperature-sal i n i t y  census o f  the Mid-At lant ic Bight. The region o f  

i n t e r e s t  i s  t h a t  p a r t  o f  the s h e l f  no r th  o f  28" N and 83.5" W and 95" west. 

It includes water t o  a depth o f  200 meters. The seaward extent  o f  the 

region i s  taken as the nearest h a l f  degree p a r a l l e l  seaward o f  the 200 

meter depth contour. Inshore boundari es excluded bays and other  estuar ine 

reg ions. 

The procedure fo l lowed was t o  d i v i d e  the e n t i r e  region i n t o  

quadrangl es, 30 minutes o f  1 a t i  tude by 30 minutes of longitude. Oata were 

obtained from the National Marine F isher ies Service, National Oceanographic 

Data Center, and Texas A&M Universi ty.  Because o f  the sca rc i t y  o f  data f o r  

the region o f  i n t e r e s t  f o r  any one month, t h e  Gus 111 data (Temple, e t  al., 

1977 1 obtained from the National Mari ne F isher ies Service compri se the 

m a j o r i t y  o f  data used f o r  t h i s  census. 
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I t  should be noted t h a t  the salinities determined from the Gus 111 

water samples are on the average slightly greater t h a n  those determined t o  

be normal for the region by Nowlin and McLellan (1971) .  Those values which 

were oBViously wrong were ignored. No effort was made t o  correct the 

s a l i n i t y  values since no clear pattern was evident. Because this  s tudy was 

concerned primarily w i t h  1 arge scal e features, the higher sal ini  t ies  were 

n o t  considered a significant problem. 

Once the da ta  had been chosen, they were entered into computer files. 

Temperature-depth and sal i n i  ty-depth p l o t s  were made for each quadrangle 

and- fo r  .each month .  Mean curves wer2 fitted through'the p lo t ted  data .  

Depth interval s of  the various temperature-sal i n 1  t y  classes were then 

determined. 

The volume of a particular temperature-sal i n i  t y  class occurring i n  a 

quadrangle, then, i s  simply the depth interval of the water class 

multiplied by the area of the quadrangle. The t o t a l  volume of a particular 

water class occurring during a particular month i n  the waters over the 

shelf is  just the sum of the volumes of t h a t  class i n  each of  the 

quadrangles f o r  t h a t  same month. 

The to ta l  volume for each temperature-salinity class for each month  

was entered on a temperature-salinity g r id .  If gaps o r  unusual water 

classes occurred on the graphs, their source was identified. Subsequently, 

vol ume cal cul a t ions  were re-checked as we1 1 as the mean temperature-depth 

and/or sal i n i  ty-depth curve fi ts .  If necessary, volumes were re-computed 

and graphed again.  The temperature-sal i n i  t y  re1 a t i o n s h i p  presented by 

Nowlin and McLellan (1971)  was used as a standard for the waters o f  the 

Gulf of  Mexico. 

The volumes are presented i n  Figures 8-1 through 8-6 on pairs of  
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Figure B-1. Volumetric temperature-salinity census for the month o f  
January. 
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Figure 6-2. Volumetric temperature-sal in i  t y  census for  the month of 
March. 
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Figure  6-3. Volumetr ic tenpera twe-sa l  i n i t y  census f o r  the  m n t h  of. May. 
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Figure B-4. Volumetric temperature-salinity census for the month of July. 
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Figure B-5. Volumetric temperature-salinity census for the month of 
September. 
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Figure 6-6. Volumetric temperature-sal i n i t y  census f o r  t h e  nonth o f  
No vem be r . 
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graphs for the odd months. The upper graph i n  each s e t  has a coarse 

s a l i n i t y  scale o f  1 o/oo and w i l l  be re fe r red  to as the coarse scals graph. 

This coarse scale i s  necessary i n  order t o  present conveniently the small 

volumes o f  low sal i n i t y  water found i n  spring and ea r l y  summer. However, 

t h i s  scale obscures the more de ta i l ed  features a t  h igher sal i n i  t i e s .  

Expanding the scale i n  the 34 - 37 o/oo range by using a 0.2 o/oo increment 

permits the more d e t a i l  ed features t o  be seen. 

Volumes are expressed i n  km3 and have been rounded to the nearest 0.1 

k d .  However, even the f i r s t  d i g i t  t o  the l e f t  o f  the decimal can n o t  be 

considered s i g n i f i c a n t  as 10.0 k$ represents a l a y e r  only 4.16 m t h i c k  i n  

a quarter-degree square. 

The t o t a l  s f o r  the temperature- sal i n i  t y  c l  asses contai  n i  ng the 

Those y i e l d i n g  a t  l e a s t  

a heavy l i n e  and are re fe r red  to 

greatest  volumes are summed i n  each o f  the graphs. 

50% o f  the t o t a l  volume are enclosed w i th  

as major modes, those y i e l d i n g  a t  l e a s t  75% a r e  enc i rc led w i th  a l i g h t  

l i n e .  Within the l a t t e r  boundary are some secondary modes. These modes 

are a t  times elongated over a range o f  temperatures o r  s a l i n i t i e s  and 

c o n s t i t u t e  ridges. 

Marginal t o t a l  s f o r  temperature and sal i n i t y  are a1 so entered f o r  each 

f igure.  They can help i d e n t i f y  major trends i n  both temperature and 

s a l i n i t y .  Marginal temperature t o t a l s  are found along the bottoms o f  each 

Of the graphs whi le  s a l i n i t y  t o t a l s  are t o  the r i g h t  o f  the graihs. 

Before discussing the f i gu res  i n  d e t a i l ,  i t  i s  he lp fu l  to have i n  mind 

some important aspects o f  the s t ructure o f  the Texas-Louisiana s h e l f  waters 

which obviously w i l l  in f luence the volume censuses. They are the low 

sal i n i t y ,  nearshore water and mixed laye rs  which evolve through the annual 

cycles o f  heating and cool ing. Nearshore o r  coastal waters are s t rongly  
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affected by r i v e r  runo f f  and have 

t h i n  wedge close t o  the coast. 

t y p i c a l l y  low s a l i n i t i e s  w i t h i n  a ra ther  6 
11 i n i t i e s  are lowest near the Mississippi  

Del ta i n  March o r  A p r i l  a t  the s t a r t  o f  the spring runo f f  season 

(Harr i  ngton, 1972 1. Sal i n i  t i e s  gradual l y  i ncrease toward the west as 

Coastdl currents t ranspor t  the f resher water down the coast (Smith e t  a l ,  

1977). By l a t e  June o r  e a r l y  July, nearshore s a l i n i t i e s  begin t o  increase. 

This i s  due t o  upwell ing and upcoast currents which ara induced along the 

Texas coast by the prevai l  ing winds and a decrease i n  r i v e r  out f low ( K e l l y  

e t  a1 , 1981,1982 I. Nearshore sal i n i  t i e s  continue t o  increase through the 

remaining seasons and reach a maximum i n  February. 

Offshore, a warm surface l a y e r  forms when spring warming begins. 

Highest temperatures a re  reached i n  August. I n  September, the surface 

l a y e r  begins t o  cool. Throughout the f a l l  months, c o l d  f ron ts  and northers 

become more frequent and intense, and lead t o  stronger cool ing. o f  the 

layer .  By December, the l a y e r  has become cooler  and moderately sal ine,  

reaching the bottom over much o f  the she l f  except nearshore where the 

brackish wedge i s  present. During winter  months t h i s  mixed l a y e r  continues 

t o  cool and deepen a t  the outer  edge of the shel f. 

Spring warming heats the upper par ts  o f  the mixed laye r  forming a 

th in ,  warm surface layer .  A remnant o f  the o r i g i n a l  ,nixed l a y e r  remains a t  

greater depths unaffected by the warming because o f  the i n s u l a t  ve e f f e c t s  

o f  the thermocline formed beneath the warm surface mixed l a y e r  Warming 

may a1 so r e s u l t  from up-coast advection from the southern and western parts 

o f  the cont inental  shel f. 

I n  the f i n e  scale diagram f o r  January (Figure 11, a r i dge  o f  water can 

be seen extending from 14"C, 35.8 o/oo t o  21"C, 36.8 o/oo. This r i d g e  

i n c l  udes two peaks, a warmer peak extending from 17"C, 36.4 o/oo t o  21"C, 
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36.8 o/w, and a smaller ,  coo le r  peak between 14"C, 36.2 o/oo and 16"C, 

35.8 o/oo. The wanner peak i s  made up of  the deep, mixed l a y e r  which is  

deepening and cooling a s  winter progresses.  The smaller  peak i s  comprised 

of both the cold  water a t  d e p t h  over the cont inental  slope and a band of  

water nearer  t o  shore, ly ing  approximately between the 30 m and 70 m depth 

contours ,  pa ra l l e l ing  the surface isotherms. This wall o f  shallower water 

stretches a1 ong the enti re Texas-Lou4 si ana shel f . The 1 oca t i  on of t h i s  

wall o f  water i s  ind ica ted  by Gus I11 s e c t i o n s  (har r ing ton ,  1972). 

Waters shoreward of  the 30 m depth contour a r e  t y p i c a l l y  less sal  ine 

during January and extend over a broad range of temperatures depending upon 

their loca t ion  on the upper  Texas-Louisiana shelf. The c o l d e s t  waters a r e  

those f a r t h e s t  west and north towards Galveston Bay and Cameron. These 

shal low waters a r e  s t rongly  a f f ec t ed  by evaporat ive and sensible hea t  

t r a n s f e r .  The wanner, nearshore waters l i e  f a r t h e r  e a s t  near the 

ivlississippi Delta, where the shelf is  deeper and l e s s  a f f ec t ed  by cold 

f ron t s .  

By March, the warmer peak, wh ich  has persisted since January,  has 

cooled further to j o i n  w i t h  t h e  smaller, cooler peak t o  form pa r t  of a 

r idge  which is  s l i g h t l y  more s a l i n e  and co lde r  than the ridge seen i n  

January.  This new r idge  extends from 15"C, 36.0 o/w to 20"C, 36.6 o/w. 

These waters a r e  found over the ou te r  shel f .  The most s t r ik ing  f ea tu re  1 n 

the March diagram, however, is  the presence o f  very low s a l i n i t i e s  seen on 

the coarse s c a l e  diagram. The fea tu re  i s  ev ident ly  caused by the s p r i n g  

runoff ,  mainly from the Mississippi and Atchafalaya river systems. I t  

corresponds t o  the t h i n  coastal  wedge of  low-sal i n i  t y  water described 

above. This brackish water l i e s  i n  a shallow, r e l a t i v e l y  narrow band and 

so is represented by the comparatively small volumes seen i n  t he  diagram. 
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These shallow waters  have already begun t o  warm. 

Low s a l i n i t i e s  continue t o  be a primary f e a t u r e  through May, b u t  w i t h  

s a l i n i t i e s  now only a s  low a s  20 o/oo. The volumes o f  brackish,  nearshore 

waters become g r e a t e r  a s  c u r r e n t s  t r a n s p o r t  the f r e she r  waters down the 

coas t ,  mixing them w i t h  more sal  ine, offshore waters. These waters a r e  

a1 50 s u b s t a n t i a l l y  warmer due t o  vernal warming which rap id ly  increases  

temperatures i n  the shallow low-sa l in i ty  l aye r .  The ridge seen i n  March 

has warmed and l ies  between 15"C, 36.0 o/oo and 2 6 O C ,  36.8 o/w. A new, 

small ,  s epa ra t e  peak has appeared between 24OC and 26°C apparent ly  

represent ing a developing sur face  mixed l a y e r  over the slope and shelf 

beyond the coastal  , bracki sh wedge. 

The ridge seen i n  May i s  stretched simultaneously i n t o  warmer 

temperatures and lower sal ini t ies during June and Ju ly .  The deeper mixed 

l a y e r  beyond the c o a s t a l ,  brackish wedge and the sur face  l a y e r  warm as  

up-coast cu r ren t s  advect  warmer, down-coast water into the re- gion. 

Nearshore waters a r e  t ranspor ted  to  the e a s t  and offshore.  The warmest 

waters a r e  those nearshore and i n  the warm sur face  l a y e r ,  w i t h  those i n  the 

warm sur face  l a y e r  more saline. An increase  i s  seen i n  the volumes between 

17°C and 18°C and may be  a t t r i b u t e d  to upwell ing (Kel ly  e t  a1 , 1981, 1982). 

36.0 o/oo and 29"C, 34.8 

o/oo has been created.  Mixing of the low-sa l in i ty  waters  i n  the coastal  

wedge w i t h  sal ine of fshore  waters, and advection of more sal  ine, down-coast 

waters have formed a wal l - l ike volume of water s t r e t ch ing  from the 

Mississippi Delta westward, along t h e  she1 f roughly p a r a l l e l i n g  the coast .  

t h i s  wall of  water is, a l s o ,  ind ica ted  by the Gus I11 s e c t i o n s  (Harrington, 

1972). A second r idge  of water appearing i n  the fine s c a l e  diagram extends 

from 15"C, 36.0 o/oo t o  2 9 O C ,  36.8 o/oo. This more s a l i n e  ridge includes 

By September a r idge  of  water between 27"C, 
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both  a warmer, inore saline peak and a cooler, fresher peak. The warmer 

peak depicts the warmer, surface layer over the outer shelf and slope and 

i s  separated from the nearshore waters by a halocline. The cooler peak, 

representing the deeper, mixed 1 ayer over the outer she1 f and slope, has 

cooled and freshened since July. 

By November, the single ridge seen in ear l ier  diagrams has divided in 

two forming a cold ridge and a warm ridge. The cold ridge, smaller than in 

September and October, extends from 13"C, 36.0 o/oo to 19"C, 36.6 o/oo and 

represents the deeper, mixed layer. The warn ridge extends from 21"C, 36.8 

o/oo to 25"C, 36.2 o/oo and results from the cooling and mixing of the 

surface layer. A thermocline separates the cooling, surface layer from the 

deeper mixed layer. 

A single, bi-modal ridge exists between 14"C, 35.8 o/oo and 21"C, 36.8 

o/oo by January. Further heat loss has cooled and deepened the surface 

layer. This  i s  the deep, mixed layer discussed in the ear l ier  paragraph on 

January. The smaller, cold peak in the ridge i s  a remnant of the cold  

ridge seen i n  previous months  and represents the remains o f  the deeper, 

mixed layer. The volumes w i t h  coolest temperatures seen on the diagram 

depict  the coldest waters found nearest shore, t o  the north. 
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