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o i l  s p i l l i n g  i n t o  t h e  Hudson River  from a grounded barge 

( ca r ry ing  400,000 ga l lons )  was observed e n t e r i n g  t h e  N .  Y.  Bight 

Apex on 11 February 1977. A computer model was used t o  f o r e c a s t  

t h e  subsequent t r a j e c t o r y  of t h i s  o i l  and t o  a s s e s s  t h e  hazard t o  

Long I s l and  beaches. O i l  was f o r e c a s t  t o  wash 'ashore  on t h e  13th 

on Rockaway o r  Long Beach, depending upon t h e  i n i t i a l  p o s i t i o n  of 

t h e  o i l  i n  t h e  Bight.  O i l  was observed on Rockaway Beach on t h e  
. . 

13th .  Addi t iona l  d a i l y  f o r e c a s t s  i nd ica t ed  no f u r t h e r  hazard t o  

Long I s l a n d ,  a l s o  i n  accordance 'wi th  obse rva t ions ,  and t h e  f o r e -  

c a s t s  were terminated on t h e  16th .  The model was a l s o  used t o  

a s s e s s  a  beaching event  t h a t  occurred a  week l a t e r .  The complete 

c a l c u l a t i o n s  a r e  a v a i l a b l e  on microf iche  i n  graphics  format .  

. -  iii - 
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I. Discussion of Problem 

On 11 February 1977 M r .  Bernard Manowitz of Brookhaven Nat iona l  

Laboratory was informed by Charles  Parker  of t h e  MESA N. Y. Bight 

P r o j e c t  t h a t  o i l  from a grounded barge i n  t h e  Hudson River  ( ca r ry ing  

400,000 g a l l o n s )  could be e n t e r i n g  t h e  Bight Apex. Since t h e  winds 

were southwest t h e r e  was a  s t r o n g  p o t e n t i a l  t h a t  t h e  o i l  would wash 

ashore  somewhere a long  t h e  southern  Long I s l a n d  beaches. M r .  Parker  

inqui red  whether t h e  computer model prev ious ly  used i n  an assessment 

of t h e  beaching of f l o a t a b l e s  on Long I s l and  i n  June 1976 could be 

adapted t o  provide d a i l y  f o r e c a s t s  of t h e  p o t e n t i a l  hazard u n t i l  MESA 

ind ica t ed  t h a t  no f u r t h e r  model runs were warranted.  

Dwight D i e t e r l e  and Arthur  Tingle  agreed t h a t  t h e  computer program 

could be modified t o  produce a  "pr in tout"  f o r e c a s t  i n i t i a l l y ,  followed 

by a  more complete a n a l y s i s . u s i n g  computer graphics .  This  meant t h a t  

we could answer t h e  fol lowing type  of ques t ion :  "If  t h e  o i l  i s  a t  some 

p o s i t i o n ,  where i s  i t  f o r e c a s t  t o  be 24 hours  l a t e r ? "  With t h e  g raph ic s ,  

we could address  such.problems a s  v a r i a b l e  r e l e a s e  r a t e s  of t h e  o i l  i n t o  

t h e  Apex, t h e  r e l a t i v e  importance of winds and c u r r e n t s  i n  t h e  t r a n s p o r t ,  

and r e a d i l y  i d e n t i f y  a  v a r i e t y  of hazardous s i t u a t i o n s .  

Discussions between Charles Parker  and Arthur  T ing le  r e s u l t e d  i n  

t he  fol lowing approach t o  t h e  problem. O i l  was observed on t h e  Rockaway 

s i d e  of t h e  harbor ,  bu t  it was not  known where i t  might be i n  t h e  Apex 

o r  a t  what r a t e  it was euLrci11g t h e  Apex. Therefore ,  n ine  s imulated 

2 
s p i l l s  covering an  a r e a  of about 150 km (see'map i n  F igu re  1 )  were t o  

be r e l ea sed  each s i x  hours  and t racked  u n t i l  t h e  end of t h e  f o r e c a s t  

per iod.  By t h i s  means, t h e  "cor rec t"  s p i l l  t r a c k  could be used f o r  t h e  
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Figure  1. Release  p o s i t i o n s  f o r  t h e  s imulated o i l  s p i l l s .  
Severa l  p o s i t i o n s  wcre used wi th  a  new r e l e a s e  f r o m  each 
every s i x  hours s i n c e  t h e  a c t u a l  o i l  l o c a t i o n  and r e l e a s e  
r a t c  i n  t ho  Apex were not  k n n ~ m .  T h e  s epa ra t ion  i s  5.67 
km . 



f o r e c a s t  a f t e r  a  h e l i c o p t e r  loca ted  t h e  o i l .  Unfor tuna te ly ,  t h e  

h e l i c o p t e r  was not  used and t h e  "nine s p i l l "  procedure was followed 

throughout t h e  p r o j e c t .  This  meant t h a t  t h e  f o r e c a s t  product was of 

t h e  format: "If t h e  o i l  i s  a t  Ambrose i t  w i l l  reach Long Beach i n  

tweleve hours ;  i f  i t  i s  15 km SE of Ambrose, t h e n . i t  should remain a t  

sea." . . 

. . 
The. o t h e r  i n p u t s  requi red  f o r  t h e  model were t h e  observed and 

f o r e c a s t  winds f o r  Ambrose (which i s  i n  t h e  Apex). These were obtained 

by te lephone from t h e  NOAA Weather Serv ice  Forecas t  Of f i ce  i n  New york. 

The observed winds a r e  recorded each t h r e e  hours  and kept  f o r  about . 

t h r e e  days. The f o r e c a s t  winds a r e  f o r  42 hours  a t  6-hour i n t e r v a l s  . 

and a r e  updated each 12 hours  (us ing  00Z and 122 meteoro logica l  d a t a ) .  

H m e v e r , ' t h e  f o r e c a s t s  come over t h e  t e l e t y p e  and a r e  not  a v a i l a b l e  

u n t i l  about 9 hours  a f t e r  t h e  observed d a t a .  Therefore, ,  t h e  agreed. . .  

f o r e c a s t  procedure was: . .  .. 

: .  1) . C a l l  WSFO i n  New York f o r  t h e  observed winds f o r i t h e  ,, . 

. p r e v i o u s  24 hours  and f o r  t h e  f o r e c a s t  w inds , ( abou t  . 

1430 EST each day) ; I 

. 2 ) .  Run t h e  model and i n t e r p r e t  t h e  r e s u l t s ;  

3) C a l l  MESA .and d i scuss  t h e  r e s u l t s  (about 1600 EST) ; 

4) P l o t  t h e  r e s u l t s  on microfiche f.or l a t e r  a n a l y s i s .  

11. Model Desc r ip t ion  

The. model consists of t h r e e  major components 

1 )  An Eu le r i an  model t h a t  computes, dynamically,  t h e  wind .  

d r i v e n  c u r r e n t s ;  



2) A Lagrangian model t h a t  carhputk6 both t h e  t r a j e c t o r y  of 

t h e  s u r f a c e  s l i c k  and ' t he  t r a j e c t o r y  o fzma te r i a l  i n  t h e  

,, water  column. ~ h i s y - : i s  a p a r t i c l e - i n - d e l l  d i f f u s i o n  model :. 

.* , 

. i f  s e v e r a l  hundred " p a r t i c l e s "  - a r e  r e l e a s e d ,  depending on 

t h e  spi.11 r a t e ;  , +  

3) Various graphic  r o u t i n e s  f o r  p re sen t ing  t h e  r e s ' u l t s .  

The cu r ren t  m o d e l - ( a f t e r   lat ti man, J. Phys. Oceanography, A p r i l  

1972) i s  a  one-layer  i r e e  s u r i a c e  numeYica1 mwdel that  respond^ t o  

s u r f a c e  wind s t r e s s ,  bottom f r i c t i o n ,  t h e  geos t rophic  p re s su re  g r a d i e n t ,  

t h e  C o r i o l i s  f o r c e ,  and t h e  bottom topography. The model i s  a p p l i c a b l e  

when t h e  wate-r column i s  of cons tan t  dens i ty , .  a  s i t u a t i o n  which e x i s t s  

dur ing  w i n t e r  i n  t h e  c o a s t a l . r e g i o n .  The model does not  compute t i d e s  

o r  e s t u a r i n e  d i scha rges .  The g r i d  spacing i s  3 minutes i n  l a t i t u d e  and 

4 minutes i n  longi tude  cabout 5.67 la). 

I n  t h e  t r a j e c t o r y  model, o i l  was assumed t o  beach i f  a  p a r t i c l e  

r e p r e s e n t i n g  it came w i t h i n  3 ki lometers  of t h e  shore ,  s i n c e  t h e  diameter  

of an o i l  s p i l i  can be s e v e r a l  kilometer.s.aud the c f f c c t  of t ides .  m r . 1  

waves was not computed. The p a r t i c l e s  were not  allowed t o  " s t i ck"  t o  

t h e  sho re ,  but were allowed t o  move.along shore o r  o f f sho re  depending . 

upon t h e  winds slid currents . .  We a l s o  assumed t h a t  t h e  s u r f a c c  o i l  moves 

a s  t h e  vec to r  sum of t h e  cu r r en t  speed a d  3% of thc wind speed. There. 

i s  cont roversy  abour t h i s  assumption, but  t h i s  i s  an i n p ~ ~ t  parameter. t o  

t h e  computer program and could have been changed i f  observa t ions  were 

a v a i l a b l e . ,  . 



The model has  been v a l i d a t e d  a g a i n s t  d r i f t  card d a t a  taken  by 

MESA. The r e s u l t s  agreed a s  t o  t ime and d i s t a n c e  from shore ,  t h e  

shore  a r e a s  impacted, and the .month ly  s t a t i s t i c s .  The d e t a i l s  a r e  

a v a i l a b l e  from t h e  au thors .  The computed alongshore c u r r e n t s  a r e  

compared a g a i n s t  observa t ions  taken  by Brookhaven o f f  t h e  south shore  

of Long I s l and  i n  February and March 1976 (Figure 2 ) .  Only one wind 

s t a t i o n  was used t o  d r i v e  t h e  model and t h i s  is not  v a l i d  f o r  f a s t  

moving s torms,  e .g . ,  a s  shown f o r  March 6 i n  F igu res  2 and 3 .  I n  t h i s  

- 1 case ,  t h e  model was computing 5 cm s e c  eastward flow compared wi th  

- 1 
t h e  observed 10 cm sec  westward flow. We b e l i e v e  t h a t  t h i s  is  most ly 

due t o  t h e  complex geos t rophic  f o r c e s  s e t  up by t h e  cold f r o n t .  (Note 

t h a t  t h e  storm on March 10 was modeled q u i t e  we l l .  ) The small  h igh  

, . 
frequency observed peaks i n  F igure  2 a r e  t h e  d i u r n a l  t i d e s .  This  means , . . . 

t h a t  we must model t h e  wind f i e l d  i n  computing t h e  gene ra l  s h e l f  c i r c u -  

l a t i o n  and, of course,, t h a t  t h e  t i d e s  must be considered a s  t h e  o i l  g e t s  

c l o s e  t o  t h e  beach. However, f o r  t h e  p re sen t  problem t h e  winds account 

f o r  about two-thirds  of t h e  t r a n s p o r t .  The winds were taken a t  t h e  s p i l l  - .>.. 

s i t e .  .so we can have reasonable  confidence i n  t h e  r e s u l t s .  The compar- 

i son  i n  F igure  2 a l s o  i n d i c a t e s  t h a t  we can have reasonable  confidence 

- 1 i n  t h e  computed c u r r e n t s ,  u sua l ly  w i t h i n  10 cm s e c  , . e x c e p t  f o r  c e r t a i n  

complex meteoro logica l  s i t u a t i o n s .  

111. Forecas t  Resu l t s  and Accuracy Assessment 

M r .  Parker  asked t h a t  we t r y  t o  a s s e s s  t h e  accuracy of our  f o r e c a s t s  

i n  a d d i t i o n  t o  p re sen t ing  t h e  r e s u l t s .  The most important '  component of 

t h e  f o r e c a s t  o i l  t r a j e c t o r y  i s  t h e  wind f o r e c a s t .  Two 24-hour wind 



14 HOUR LOW PASS FILTER 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  1 

25 27 29 2 4 6 8 10 12 14 
FEE 7 6  MAR 7 6  (DATE) 

COMPUTED VERSUS MEASURED U COMPONENT 
OF THE CURRENT 

F i g u r e  2 .  The computed ( d o t t e d  l i n e )  c u r r e n t s  v e r s u s  t h e  
observed c u r r e n t s  ( t a k e n  by Brookhaven) a t  t h e  SPAR buoy 
s o u t h  of 'l ' iana Beach. The J l s c r e p a ~ l c y  on March 6 i3 prob- , 

a b l y  caused by t h e  c o l d  f r o n t  shown i n  F i g u r e  3 ,  a s  d i s -  
cussed i n  t h e  t e x t .  The s m a l l  observed peaks a r e  t h e  d i -  
u r n a l  t i d e s  which were n o t  f i l t e r e d  o u t  of t h e  o b s e r v a t i o n s .  



Figure 3. The surface weather map for 0700 on March 6, 
1976. This shows a complex wind f ie ld  over the N.Y.  
Bight. Only one wind station was used for the computa- 
tions in Figure 2 and for the present o i l  s p i l l  problem. 



f o r e c a s t s  a r e  shown i n  Figure 4 a s  compared with t h e  observations.  

I n  t h i s  f i g u r e  t h e  wind i s  mul t ip l ied  by 3% t o  show t h e  e f f e c t  on t h e  

surface  t r anspor t .  Forecast  ill p r o j e c t s  a movement of 20 km e a s t  and 

10 km north.  The observed values (Figure 4a) show 5 km north and 10 km 

e a s t .  S imi lar  e r r o r s  a r e  shown f o r  Forecast  ij2. Note t h a t  t h e  o r i g i n  

of t h e  PVD i n  Figure 4C s t a r t s  on 13 February, s o  t h a t  we a r e  showing 

a fo recas t  AX of 20 km versus an observed AX of 10 km. 

The e f f e c t  of t h e  wind error on t h c  computed cur ren t  p a t t e r n  i s  

shown i n  Figure 5. I n  t h i s  f i g u r e ,  t h e  vectors  a r e  proport ional  t o  the  

cur ren t  speed (cm s e c - l )  shown a t  t h e  top  r i g h t  of each f i g u r e ,  where 

- 1 t h e  maximum d i f fe rence  is about 13 cm sec  . I f  w e  assume t h a t  t h e  average 

cur ren t  speed e r r o r  is  6 cm sec-I  and add t h i s  t o  the  wind t r anspor t  e r r o r ,  

then t h e  24-hour fo recas t  pos i t ion  of t h e  o i l  f o r  Forecast  #2 is  about 

15 Ian e a s t  and 5 km south of where a rerun using observed wind data  would 

have posi t ioned it. This is about the  length of Long Beach and demon- 

s t r a t e s  t h e  fundamental importance of meteorology i n  t h i s  type of problem. 

The f i r s t  model forecast. f o r  MESA was done on 12 k'ebruary using 

observed winds from 1300 EST on 9 February ( f o r  model runup) t o  1600 on 

12 February, with fo recas t  winds extending t o  0400 on 14 February. Par t -  

i c l e s  were released from t h e  posi t ious  shown i n  Figure 1 each 6 hours 

s t a r t i n g  on 11 February. The fo recas t  indicated t h a t  o i l  f l o a t i n g  i n  t h e  

Apex on t h e  11th and 12th could wash ashore during the  e a r l y  hours of t h e  

13th. The threatened beaches were Rockaway, Long and Jones, depeading 

very c r i t i c a l l y  upon t h e  i n i t i a l  position of t h e  o i l  and upon how it was 

en te r ing  the  Apex. The fo recas t  a l s o  indicated t h a t  t h e r e  was l i t t l e  

hazard a f t e r  about noon on the  13th. 
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Figure  4.  The observed Ambrosc winds (A) , t h e  winds used 
i n  t h e  f i r s t  f o r e c a s t  f o r  MESA ( B ) ,  and t h e  winds used i n  
t h e  second f o r e c a s t  ( C ) .  The winds a r e  p l o t t c d  as 3% of 
t he  wind PVU. The smal l  squares  mark OlOOEST each day. 
The s t a r t i n g  and ending t ime of each PVD a r e  l i s t e d  below 
each p l o t .  
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F i g u r e  5. Computed c u r r e n t s  u s i n g  f o r e c a s t  winds (A)  and 
observed v i n d s  (B).  The v e c t o r  l e n g t h  i s  p r o p o r t i o n z l  t o  
t h e  maximum v s c t o r  shown a t  t h e  t o p  r i g h t  of each f i g u r e .  
The model was d r i v e n  by observed winds s t a r t i n g  on 9 
February,  ending a t  1300 on 1 3  February w i t h  a  24-hour 
f o r e c a s t  i n  (A) and observed winds s t a r t i n g  on 9 February 
i n  (B).  Ih= winds used  a r e  shown i n  F i g u r e  4. 



The f o r e c a s t  i s  i l l u s t r a t e d  i n  F igures  6 and 7. O i l  f l o a t i n g  

a t  p o s i t i o n  9 on February 11 a t  1600 was expected t o  reach t h e  e a s t e r n  

h a l f  of Jones Beach about 0400 on t h e  13th  ( t h e  t r a j e c t o r i e s  a r e  marked 

wi th  a  11+" each s i x  hour s ) ,  whereas t h e r e  was l e s s  t h r e a t  from t h e  o t h e r  

two p o s i t i b n s  (Figure 6a) .  However, by t h e  evening of t h e  12th ,  o i l  a t  

p o s i t i o n  3 could reach Rockaway i n  6 hours  and o i l  a t  p o s i t i o n  2 could 

reach Long Beach i n  12 hours  (F igure  6b).  This  o i l  could reach t h e  

e a s t e r n  end of Jones Beach by t h e  end of t h e  f o r e c a s t  per iod  (0400 on 

February 14) .  The t r a n s p o r t  due t o  t h e  c u r r e n t s  only i s  shown i n  F igure  7a 

f o r  t h e  o t h e r  three r e l e a s e  pos i t i ons .  The e f f e c t  of a  continuous r e l e a s e  

i s  shown i n  F igure  7b, where t h e  p o s i t i o n s  of a l l  p a r t i c l e s  r e l ea sed  from 

a l l  n ine  drop p o i n t s  s i n c e  1600 February 11 a r e  p l o t t e d  a t  1000 February 

13. The p a r t i c l e s  a r e  mostly bunched a long  Long and Jones Beaches. 

The accuracy of t h e  f o r e c a s t  can be assessed  by r e fe rence  t o  t h e  

i n i t i a l  d i scuss ion  of t h i s  s ec t ion .  Bas i ca l ly ,  it appears  t h a t  t h e r e  was 

l e s s  t h r e a t  from t h e  southern  p o s i t i o n s  than  expected and t h a t  t h e  o i l  

would not  have moved as  f a r  e a s t  as f o r e c a s t  f o r  t h e  end of t h e  per iod .  

Furthermore, t h e  p l o t s  f o r  f o r e c a s t  /I1 i n  .F igu re  4 i n d i c a t e  t h a t  . t h e  

i n i t i a l  beaching would have been about 5 km west of t h e  f o r e c a s t .  We d id  

not  r e run  t h i s  f o r e c a s t  us ing  t h e  observed winds. This  could be done i f  

da t a  is  a v a i l a b l e  on t h e  i n i t i a l  cond i t i ons  of t h e  o i l  s p i l l ,  a long  wi th  

beaching observa t ions .  It i s  our  understanding t h a t  o i l  was found on 

Rockaway on Sunday, t h e  13th. 

Four mnre 36-hour f o r e c a s t s  were done f o r  MESA, t h e  l a s t  being on 

Wednesday, t h e  16th.   o one of t h e s e  ind ica t ed  t h a t  t h e r e  was any hazard 

t o  Long I s l and  o r  New Je r sey .  The s u r f a c e  t r a j e c t o r i e s  f o r  drop p o i n t s  

1, 2 and 3. fo r  each day a re  shown i n  F igures  8 iind 9. The t r a j e c t o r i e s  

- 11 - 



T R A J E C T O R I E S  S T A R T I N G  ON FEE 1 1 .  1 6  HOURS ENDl'rlG A T  1 4 / 0 2  C 4 0 0  
DROP P T S  7 8 9 +-  6  H O U R S - +  -- 

,-.- 1 

TRAJECTORIES STARTING ON FEE 1 2 . 2 2  HOURS ENDING AT 1 4 / 0 2  0400 ' 

DROP P T  1 2  3 + -  6 H O U R S - +  

L O N G I T U D E  

T i g u r e  6 .  The s u r f a c e  o i l  t r a j e c t o r y  f o r e c a s t  g i v e n  t o  MESA 
cn  12  February.  The d rop  p o i n t s  a r e  mapped i n  F i g u r e  1. The 
o i l  was f o r e c a s t  t o  reach  Long I s l a n d  by t h e  morning of  t h e  
ii3th, t h e , p a r t i c u l a r  ;each depending upon t h e  i n i t i a l  p o s i t i o n  
of t h e  o i l .  The t r a j s c t o r i e s  a r e  marked a t  6-ho~ir  i n t e r v a l s  
v i t h  a "+". The s t a r t i n g  and end ing  t imes  a r e  l i s t e d  a t  t h e  
Lop of  each f i g u r e .  







TRAJECTORIES STARTING ON FEB IS,  I 3  HOURS ENDING AT 1 7 / 0 2  0100 
DROP PTS 1 2 3 + - 6  HOURS -+  

LONGOTUDE 

Figure 9 . .  The surface s l i c k  forecast given to  MESA on February 
15 (A), and 16 ( B ) .  As i n  Fig. 8 ,  there is  no threat to Long 
Island. Since o i l  was not observed entering the Apex and the 
winds were expected t o  continue favorable, the forecasts were 
terminated. 



v a r i e d  from e a s t  t o  sou theas t .  Since no more o i l  was observed e n t e r i n g  

t h e  Apex, it seemed t h a t  no f u r t h e r  runs  were warranted.  

IV. The Beaching of O i l  on ' ~ e b r u a r ~  22 

On Tuesday, February 22, o i l  was found on Rockaway, and poss ib ly  

a l s o  on Long Beach. .The d e t a i l s  were not  c l e a r  on t h e  24th a s  t o  where 

and when t h e  beaching occurred ,  o r  a s  t o  whether o i l  was observed e n t e r -  

i n g  t h e  Apex. However, we agreed t o  run  t h e  model us ing  the  observed 

winds f o r  about f i v e  days encompassiug thC, bcnch'ing event, s i n c e  t h i s  

was a n  oppor tun i ty  t o  t e s t  t h e  f o r e c a s t  procedure independent of any 

e r r o r s  i n  t h e  f o r e c a s t  winds. The complete model r e s u l t s  a r e  a v a i l a b l e  

on microf iche  f o r  comparison wi th  observa t ions  a s  they  become a v a i l a b l e , '  

bu t  h e r e  we show a few examples t o  o u t l i n e  what might have happened. 

The wind. obse rva t ions  were n0.t a v a i l a b l e  by te lephone (because WSFO 
. .  . 

does n o t  keep them) but  J i m  Al len  of t h e  WSFO i n  New York mailed them t o  

us  on March 3. The winds were t h e  3-hour Ambrose observa t ions  s t a r t i n g  

a t  00Z 19 February ( f o r  model runup) and ending a t  212 24 February. The 

winds a r e  p l o t t e d  a s  3% bf che w i l d  PVD i n  F igure  lOa ( t h e  rimes are EST). , 

The t r a n s p o r t  of p a r t i c l e s  i n  t h e  water  co lu l~u~  r e l eased  lPofii r hc  wcstarn 

most drop po in t s  a t  1300 February 20 i s  shown i n  F igure  lob. The t r a j e c t -  

o r i c s  a r e  marked wi th  a "+" each 6 hours  and a r e  going through a clockwise 

motion. The c u r r e n t s  change q u i t e  r a p i d l y  dur ing  t h i s  per iod .  For example, 

a s t r o n g  eastward flow changes t o  a s t r o n g  westward flow i n  24 hours  on 

February 23 (Figure 11) .  

An examination of t h e  computed s u r f a c e  t r a j e c t o r i e s  i n d i c a t e s  t h a t  

m a t e r i a l  f l u a t i n g  i n  t h c  Apex p r i o r  t o  the  21st  would not have beached. 

. . . . 
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Figure 10. The observed winds used for an analysis  of the 
beaching on February 22 plotted as 3% of the wind PVD ( A ) .  
The transport due t o  the currents only (marked a t  6-hour 
intervals)  are shown i n  (B) . 
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HUDSON SPILL 
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40.8 1 

F i g u r e  11. . S t r o n g  e a s t e r l y  c u r r e n t s  in t h e  Apex on February  
23 (A) a r e  r e p l a c e d  bp s t r o n g  westward c u r r e n t s  on February  
24 ( B ) .  Nc new o i l  was obse rved  on t h e  beaches  a f t e r  t h i s  
p e r i o d .  
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Furthermore, o i l  i n i t i a l l y  a t  drop p o i n t s  2 and 3 ' a t  1300 on February 

21 should have washed ashore  on Jones Beach on t h e  evening of t h e  22nd, 

and o i l  a t  po in t  1 might no t  have beached a t  a l l  (Figure 12a).  I f  we 

cons ider  t h e  same p o i n t s  12 hours  l a t e r  (Figure 12b) ,  o i l  should have 

been washing ashore  on Long Beach on t h e  a f t e rnoon  of February 22. It 

appears  from t h e  model r e s u l t s  t h a t  o i l  would have t o  be near  Ambrose 

tower (drop po in t  3) on t h e  morning of t h e  22nd i n  order  t o  beach on 

~ o c k a w a ~ .  I f  t h e s e  model r e s u l t s  a r e  r e a l i s t i c ,  they  could be used t o  

narrow t h e  seach f o r  observa t ions .  

Another way t o  analyze t h e  event  i s  t o  t r e a t  t h e  problem a s  a con- 

t inuous  s p i l l  from a l l  n ine  p o i n t s ,  s t a r t i n g  a t  0700 EST February 20. 

I n  t h i s  case ,  t h e  threa tened  a r e a  extended from Rockaway Beach t o  F i r e  

I s l and  I n l e t .  on t h e  evening of February 22 (Figure 13a) .  The p a r t i c l e s  

t o  t h e  southeas t  were a l l  r e l ea sed  p r i o r  t o  February 21. It i s  c l e a r  

t h a t  t h e r e  i s  no t h r e a t  t o  Long I s l a n d  a f t e r  23 February (F igure  13b) ,  

bu t  t h a t  some l a t e r  r e l e a s e s  could be heading down t h e  New J e r s e y  sho re l ine .  

V. The Microfiche P l o t s  

The microfiche appended t o  t h i s  r e p o r t  con ta in  a l l  t h e  p l o t s  made 

f o r  each f o r e c a s t ,  t h e  p l o t s  used f o r  t h e  a n a l y s i s  of t h e  o i l  beaching 

on February 22, and t h e  winds used f o r  each f o r e c a s t .  The f i v e  f i c h e  

l abe l ed  SPL-12, SPL-13, SPL-14, SPL-15, and SPL-16' a r e  t h e  f o r e c a s t s  given 

t o  MESA on February 12 through 16, r e spec t ive ly .  The format ( s t a r t i n g  

a t  t h e  upper l e f t  and going down each column) is :  

1 )  A vec to r  p l o t  of t h e  computed c u r r e n t s  f o r  t h e  Bight Apex 

s t a r t i n g  a t  t h e  beginning of each f o r e c a s t  per iod and p l o t t e d  
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F i g u r e  1 2 .  Com?uted s u r f a c e  t r a j e c t o r i e s .  s t a r t i n g  a t  1 3 0 0 '  
February  21 (A) and Cn100 February  22 ( B ) .  I n  (A)  t h e  t h r e a t  
is t o  Jones  Beac.3 and i n  (B)  t o  Long Beach. From t r a j e c t o -  
ries l i k e  ~ h e s e  we conc lude  t h a t  t h e  b e a c h i n g ' o n  t h e  22nd 
p robab ly  czme from 011, E l o a t i n g  n e a r  Ambrose on t h e  morning 
of Februar:; Z2. 



. - P A R T I C L E  P O S I T I O N S  O N  F E E  2 2 ,  9 H O U R S  P A R T I C L E  POSIT IONS ON F E E  2 4 ,  1 HOURS 

L O N G I T U D E  L O N G I T U D E  

F i g u r e  13. The p o s i t i o n s  of a l l  p a r t i c l e s  r e l e a s e d  from 
0700 February 20. There  is a  c l e a r  t h r e a t  t o  Long I s l a n d  
i n  (A)  b u t  n o t  i n  (B). 



each s i x  hours  u n t i l  t h e  end of t h e  period.  The v e c t o r s  

a r e  p ropor t iona l  t o  t h e  maximum shown i n  t h e  upper r i g h t  

corner  (cm s e c - l )  ( s e e  F igure  5)  ; 

2) A map showing t h e  l a t i t u d e - l o n g i t u d e  key t o  t h e  drop p o i n t s  

( s ee  F igu re  1 )  ; 

3)  Surface t r a j e c t o r i e s ,  w i th  t h e  s t a r t i n g  and ending t imes 

l i s t e d  a t  t h e  top .  The f i r s t  p l o t  i n  t h i s  s e r i e s  shows 

t r a j e c t o r i e s  from p o i n t s  1, 2 ,  3 ,  then  p o i n t s  4, 5 ,  6 and 

then  p o i n t s  7,  8, 9. The t r a j e c t o r i e s  a r e  makred wi th  a  "+" 

each s i x  hours .  The p l o t s  cont inue  i n  t h i s  group of t h r e e ,  

wi th  a  s t a r t i n g  t ime each s i x  hours  u n t i l  t h e  end of t h e  f o r e -  

c a s t  per iod  ( see  F igure  6 ) ;  

4 )  The same format i s ' u s e d  f o r  t h e  water  column t r a j e c t o r i e s .  

This  s e r i e s  i s  l abe led  "CURRENTt' i n  t h e  upper r i g h t  corner  

(see  Figure  7a) ; 

5) The p a r t i c l e  s u r f a c e  , p o s i t i o n s  a r e  p l o t t e d  i n  a  s e r i e s ,  s i x  

hours  a p a r t ,  r ep re scn t ing  a cnfirinuuus r e l c a c c  from a l l  nine  

r e l e a s e  p o i n t s  ( s ee  F igure  7b) ;  

6) .  The same format i s  used f o r  t h e  p a r t i c l e  p o s i t i o n s  i n  t h e  

water  column. 

7) A PVD of 3% of t h e  wind Cranspu~L.  Exccpt; f o r  SpT.-12 t h e  

PVD'S a r e  i n c o r r e c t  (set? F igure  4 ) .  

The f i c h e  labe led  SPL-20 con ta ins  t h e  p l o t s  of t h e  beaching on February 22. 

The format i s  t h e  same a s  above and t h e  wind PVD i s  c.orrect,  The f i c h e  

l abe l ed  SPL-PVD con ta ins  t h e  winds used f o r  cnch f o r e c a s t .  The l a s t  p l o t  

is  t h e  observed winds. These a r e  a l l  3% of t h e  wind t r a n s p o r t .  




