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2.6 An Overall  Descript ion of Surface Water Movement at SONGS

on  Apr i l  7 ,  1987

The area of  s tudy is  hydrodynamical ly  complex;  i ts  currents  and

c i r cu la t i on  pa t te rns  a re  gove rned  by  the  i n te rac t i on  o f  t he

d ischa rge  f rom the  coo l i ng  sys tem,  l oca l  cu r ren ts ,  and  the  no r th  and

sou th  ke lp  beds .

This  s tudy is  a imed towards a bet ter  understanding of  the

in te rac t i on  o f  t he  above  pa ramete rs .  A  f l uo rescen t  dye  was  used  to

t race  wa te r  masses  i n  the  v i c in i t y  o f  t he  coo l i ng  sys tem,  bo th  i ns ide

and  ou ts ide  the  ke lp  beds .  A11  the  dye  re leases  desc r ibed  he re  were

po in t  o r  l i ne  re leases  o f  rhodamine  dye .

F igu re  1  d i sp lays  the  s ta r t i ng  l oca t i ons  o f  va r i ous  dye  pa tches

(22 )  w i th  a  c i r c le .  The  t ra jec to ry  fo r  each  dye  pa tch  has  been

ind i ca ted  a t  ha l f  hou r  i n te rva l s  by  a  sma l l  da rk  c i r c le .  A r rows

indicate that  patches have cont inued to move in  the same d i rect ion at

abou t  t he  same speed .

In  add i t i on  to  the  dye  pa tches ,  we  re leased  two  l i ne  i n jec t i ons

o f  dye .  We w i l l  r e fe r  t o  t he  dye  s t r i pe  re leased  upcoas t  o f  t he  no r th

SOK ke lp  bed  as  S t r i pe  1  and  the  second  s t r i pe  re leased  on  the  i nsho re

boundary  o f  t he  sou th  SOK ke lp  bed  as  S t r i pe  2 .  F igu re  2  shows  the

s ta r t i ng  l oca t i ons  o f  S t r i pe  1  and  S t r i pe  2 .

The  pa t ches  we re  obse rved  f  r om L2 :52  P .M .  t o  5 :30  P .M .  Ae r i a l

photographs were taken every 20 minutes throughout  the s tudy.  F ixes

were  made  w i th  a  Mo to ro la  M in i -Ranger  I I I  sys tem a t  re lease  po in t s

and  a l so  a t  t he  end  o f  t he  s tudy  fo r  t he  pa tches  s t i l l  v i s i b le .  We

a lso  anchored  th ree  buoys  (marke rs )  w i th  known  pos i t i ons  to  a id  us  i n

de te rm in ing  the  l oca t i on  o f  pa tches  w i th  t ime .  Tab le  1  l i s t s  t he  dye

pa tch  re l ease  t imes .
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Pr ior  to  the s tudy,  we deployed three current  meters in  three

loca t i ons  a t  3  m be low  the  wa te r  su r face .  I n te r -0cean  54  i ns t rumen ts

were used for  the current  measurements.  The current  meter  locat ions

are a lso shown in  F igure 2.  Measurements of  the currents  are

disp layed in  F igure 3.  On th is  day,  a l l  pumps were operat ing and the

power  l eve l s  f o r  Un i t s  1 ,  2  and  3  were  92%,  987"  and  100% respec t i ve l y .

Fol lowing are severa l  impor tant  condi t ions and observat ions

per ta in ing  to  the  s tudy .

I  
l .  Measurements f rom current  meters ind icate that  the current

t  pa t te rn  i s  s teady  th roughou t  t he  s tudy  ( see  F igu re  3 ) .

t  2 .  The  d i scha rge  wa te r  f romUn i t s  2  and  3 ,  t oge the r  w i th  the  amb ien t

cu r ren t ,  f o rmed  a  p lume f ron t  ( see  F igu re  1 ) .

I
3 .  Patch 4 moved of fshore to  the p lume edge and remained a long the

I  p lume f ron t  as  i t  t r ave l l ed  downcoas t .
I

4 .  Pa t ches  5 ,6 ,  7 ,8 ,  11 ,  and  12 ,  l oca ted  o f f sho re  and  sou th  o f  t he

SOK kelp bed,  moved approx imate ly  para l le l  to  the shore.  They

demons t ra te  no  o f f sho re  ve loc i t y .

5 .  Pa tch  9  moved  s low ly  a long  the  i nsho re  s ide  o f  t he  sou th  ke lp  bed ,

I  then of fshore more quick ly  through a less dense channel  o f  the ke lp
r

bed ,  i nd i ca t i ng  the  e f fec t  o f  t he  ke lp  i n  de f l ec t i ng  the  f l ow .

6 .  Pa tches  13 ,  L4 ,  15  and  17  d i sp layed  an  o f f sho re  ve loc i t y  i n  t he

v i c in i t y  o f  t he  d i f f use r  sys tem.  Th is  i nd i ca tes  tha t  SONGS'  coo l i ng

sys tem d i rec ts  the  f l ow  towards  the  sou th  ke lp  bed .  No t i ce  the

of fshore and longshore components of  the current  near  the d i f fuser

l i ne  dec reased  as  the  pa tches  moved  fu r the r  f rom the  d i f f use r  l i ne .

I
I

I
I
I
I
I
I
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7  .  Pa tch  L6  neve r  moved  app rec iab l y  f rom i t s  re lease  po in t ,

i nd i ca t i ng  a  s tagna t i on  a rea  caused  by  the  i n te rac t i on  o f  t he

d ischa rged  wa te r ,  en t ra ined  wa te r ,  make-up  f l ow ,  and  the  1oca1

cu r ren ts .  (Pa tch  16  d i spe rsed  somewha t  by  the  end  o f  t he  day ) .

8 .  Dye  pa tches  A ,  B ,  C ,  and  D  demons t ra te  c lea r l y  t ha t  t he  su r face

upcoast  water  moved inshore and downcoast  towards the d i f fuser  l ine

o f  Un i t  3 .  The  movemen t  o f  t hese  pa tches  towards  the  Un i t  3  d i f f use r

l i ne ,  bu t  no t  t owards  the  Un i t  2  d i f f use r  l i ne ,  i nd i ca tes  tha t  Un i t  2

en t ra ined  wa te r  f rom leve l s  l ower  than  the  su r face .

9 .  A t  t he  end  o f

approx imate ly  4000

The two dye

fo l l ow ing :

the s tudy,  patches 1 through 8 had moved

me te rs  f r om the i r  r e l ease  po in t s .

I

s t r i pes  re leased  du r ing  the  s tudy  show the

1.  The nor th SOK st r ipe moved inshore and downcoast  towards the

d i f f use r  I i ne  o f  Un i t  3  and  was  de f l ec ted  by  the  no r th  SOK ke lp  bed .

2 .  The  sou th  SOK s t r i pe  f i r s t  moved  qu i ck l y  as  i t  en te red  the  ke lp

bed  a t  abou t  18  cm/sec  and  then  s lowed  down  subs tan t i a l l y  i ns ide  the

ke lp  bed  t o  a  speed  o f  abou t  7  cm/sec .

F rom the  ae r ia l  pho to  co l l ec t i on ,  we  have  chosen  a

rep resen ta t i ve  se r i es  ( see  F igu res  2 -6 -  I  t h rough  2 -6 -LO) .  These

pho tos  demons t ra te  the  above  po in t s .  W i th  each  pho to ,  w€  have

inc l uded  a  desc r i p t i on  o f  va r i ous  even t s .

I
I
I
I
I
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TABLE 1

Release Time of Various Dye Patches

Pa tch Re lease  T ime P a t c h  R e l e a s e  T i m e

1

2

3

4

5

6

7

8

9

10

11

L2

12:  30

L2233

L2: .37

L2:42

L2:45

L2:48

L2:54

12 :58

13 :02

13  :05

13 :09

13 :  12

13

14

15

L6

L7

l8

A

B

c
D

St  r i pe

S t r i pe

1

2

13

13

13

13

L4

L4

13

13

13

13

T4

L4

20

24

26

30

05

40

43

45

51

54

L4

31
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F igu re  2 -6 -L : S ta r t i ng  l oca t i ons  o f  dye  pa tches
through 5.  T ime :  L2:52- .
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F igu re  2 -6 -2 :  Dye  pa tches  1  th rough  Lz .  No t i ce  dye  pa tch  4
mov ing  o f f sho re  and  downcoas t .  T ime :  13 :18 .
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F igu re  2 -6 -32 Dye  pa tches  1  th rough  L6 .
the movement  of  dye patch
the s l ight  movement  of  dye
pos i t i on .  T ime :  13 :43 .

No t i ce  the  p lume f ron t ,
4  a long th is  f ront ,  and

pa tch  9  f rom i t s  re lease
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F igu re  2 -6 -4 : Dye  pa t ches  A ,  B ,  C ,  D ,  L7
dye patches L4 and 15 have
south SOK kelp bed and dye
f rom i t s  r e l ease  l oca t i on .

and  S t r i pe  1 .  No t i ce
al ready reached the
patch 16 has not  moved

T ime  z  L4 :28 .
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F igu re  2 -6 -5= Star t ing locat ion of  St r ipe 2 at  the inshore par t
o f  t he  sou th  SOK ke lp  bed .  No t i ce  dye  pa tch  A  i s
on  the  Un i t  3  d i f f use r  l i ne ,  dye  pa tch  15  has  j o ined
the  ta i l  o f  dye  pa tch  9 ,  bo th  de f l ec t i ng  i n to  the
less  dense  pa r t  o f  t he  ke lp  bed ,  dye  pa tch  16  i s
s t i l l  i n  t he  same loca t i on  and  dye  pa tch  17  has
moved  downcoas t .  T ime :  14 :38
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F igu re  2 -6 -6 :  S ta r t i ng  l oca t i on  o f  dye  pa t ch  18 .  No t i ce  t ha t  t he  dye
patches nor th of  SONGS have moved towards Uni t  3
d i f f use r  l i ne ,  and  S t r i pe  2  has  qu i ck l y  moved  in to  the
sou th  SOK ke lp  bed .  T imez  L4 :52 .

10
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F igu re  2 -6 -7  t S t r i pe  2  i s  s t i l l  i n  t he
o f f sho re  and  downcoas t .
downcoas t  and  pa ra l l e I  t o

south SOK kelp bed,  moving
No t i ce  dye  pa tch  L7  con t i nu ing

the  sho re l i ne .  T ime :  15  : 41 .
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F igu re  2 -6 -8 : Dye patch D is  on the Uni t
16  i s  s t i l l  i n  t he  re l ease
slowly advancing out  o f  the

3  d i f f use r  l i ne ,  dye  pa tch
v i c in i t y ,  and  S t r i pe  2  i s

SOK ke lp  bed .  T ime : .  L5 :44 .

L2
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F igu re  2 -6=92  S t r i pe  I  i s  mov ing  downcoas t  and  i nsho re  towards  the
Un i t  3  d i f f use r  l i ne .  Pa tch  16  i s  d i spe rs ing ,  and
Str ipe Z is  s lowly moving to  the of fshore boundary
o f  t he  sou th  SOK ke lp  bed .  T ime :  15 :55 .

13
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F igu re  2 -6 -L0 : S t r i pe  1  i s
Dye  pa tch  t6

moving towards the
i s  s t i l l  v i s i b l e .

Un i t  3  d i f f use r  l i ne .
T ime  :  L6 :L7  .

L4
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2.7 Dilut ion Estimates from the Dye Study of May 27, '1987

The  dye  s tudy  o f l 4ay  27 ,  L987 ,  was  des igned  as  a  rePe t i t i on  o f

the dye study of  November 25,  1986,  to  be carr ied out  when the current

was  d i rec ted  upcoas t  i ns tead  o f  downcoas t .  The  genera l  me thod  was

simi lar .  A charge of  dye was in jected over  e ight  minutes in to the

in take  o f  Un i t  3 ,  and  d i l u t i ons  were  es t ima ted  a t  f i xed  po in t s  by

record ing the h is tory  of  dye concentrat ion as the dyed st r ipe f rom

the  d i f f use rs  passed  by  the  anchored  boa t .  Observed  concen t ra t i ons

at  e ight -minute in terva ls  were added to est imate what  the quasi -

s teady  concen t ra t i on  wou ld  have  been  i f  a l l  t he  d i scha rge  were  dyed .

In th is  exper iment ,  the emerged dye formed a broad st r ipe that  I

moved upcoast  f rom the Uni t  3  d i f fuser .  We est imated the current

ve loc i t y  a t  t he  Un i t  3  i n take  to  be  10  em/sec  upcoas t  based  on  the

movement  of  a  dye patch re leased at  the s tar t  o f  the exper iment .

F igure 2-7 -  1  shows the shape of  the SONGS plume pr ior  to  s tudy,  and

F igu re  2 -7  -2  shows  the  dye  s t r i pe  immed ia te l y  a f te r  i t  emerged  f rom

the  po r t s  o f  t he  Un i t  3  d i f f use r ,  bo th  i nd i ca t i ng  upcoas t  cu r ren t .

Two hours af ter  the s tar t  o f  the exper iment ,  the current  reversed to

downcoas t .

I n  Tab le  2 -7 -L  we  have  summar i zed  the  pa ramete rs  o f  t h i s

exper iment .  The recorded dye concentrat ions at  pos i t ions 1 through 4

(see  F igu re  2 -7 -3 )  have  been  used  to  cons t ruc t  t he  quas i - s teady

concentrat ions by adding up instantaneously  recorded concentrat ions

a t  8 -m inu te  i n te rva l s .  The  resu l t s  a re  shown  in  F igu re  2 -7 -4  and

Tab le  2 -7 -2 .

The  resu l t  f r om the  f i r s t  reco rd ing  pos i t i on  (nea res t  t he

d i f f use r )  poses  a  p rob lem fo r  us ,  s i nce  t he  es t ima ted  d i l u t i on  o f

1 .36  a t  t h i s  po in t  i s  imp laus ib l y  l ow  by  a  fac to r  o f  two  o r  t h ree  a t

the least .  An ind iv idual  d ischarge je t  would normal ly  have entra ined

1 .35  t imes  the  o r i g ina l  vo lume f l ow  a t  abou t  seven  d iamete rs  o r  3 .5

me te rs  a l ong  i t s  ax i s  (See  F i sche r ,  e t  aL ,  L979 ,  p .326 ) ,  much  l ess

than the d is tance at  which entra inment  would s tar t  to  be l i rn i ted by

l 5
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i n t e rac t i on  o f  t he  j e t  w i t h  o the r  j e t s  o r  w i t h  t he  su r f ace .  ( I n  a

d i scuss ion  w i t h  D r .  J .  L i s t ,  he  i nd i ca tes  t ha t  t h i s  r esu l t  i s  no t  i n

l i ne  w i t h  h i s  f i nd i ngs ) .  To  be l i eve  t he  es t ima ted  d i l u t i on ,  we  have

to suppose that  ent ra inment  s topped at  a  few meters f rom the

d ischa rge  po r t s  f o r  no  ev iden t  reason .

We have examined the assumpt ions and condi t ions of  the

exper imen t  ca re fu l l y ,  i n  sea rch  o f  e f ro rs  l a rge  enough  to  exp la in

th is  very unl ike ly  resul t ,  but  we have found none.  The two

f l uo romete rs  used  i n  th i s  s tudy  were  ca l i b ra ted  be fo re  and  a f te r  t he

exper imen t .  The  one  used  a t  t he  f i r s t  pos i t i on  ag reed  w i th  the  o the r

in  seve ra l  compar i sons  th rough  the  who le  cou rse  o f  t he  expe r imen t .

The  ca l i b ra t i ons  were  done  w i th  known  d i l u t i ons  o f  dye  so lu t i on  o f

the  same s t reng th  as  the  i n jec ted  so lu t i on ,  so  the  measured

concentrat ions and the est imated concentrat ion emerging f rom the

je t s  a re  bo th  re la t i ve  to  the  o r i g ina l  concen t ra t i on  o f  t he  i n jec ted

so lu t i on ;  an  e r ro r  i n  t h i s  o r i g ina l  concen t ra t i on  wou ld  cance l  ou t .

The  assumed  d i scha rge  ra te  o f  52  rn3 / "u "  r " "  con f i rmed  by  SCE andwas

a lso  app rox ima te l y  con f i rmed  by  the  t rans i t  t ime  o f  t he  dye  f rom the

in take  to  i t s  emergence  a t  t he  d i f f use rs .  A  rema in ing  poss ib i l i t y  o f

error  is  that  the boat  dragged the anchor ,  lengthening the passage

t ime  o f  t he  s t r i pe  pas t  t he  boa t ;  t he re  i s  no  d i rec t  ev idence  tha t

th i s  happened ,  and  a  co r rec t i on  fo r  d r i f t  wou ld  a t  bes t  reduce  the

es t ima ted  d i l u t i on  t o  abou t  3  t o  1 .

The  sea rch  fo r  e r ro r  i s  no t  comp le te l y  c losed ,  bu t  ou r  p resen t

pos i t i on  i s  t ha t  we  can  ne i the r  accep t  t he  resu l t  f r om the  f i r s t

pos i t i on  w i th  con f i dence  no r  re jec t  i t  f o r  an  ass igned  reason  re la ted

to  the  expe r imen t  i t se l f .  We  repo r t  t he  resu l t  w i th  th i s  warn ing ,

and a recommendat ion that  the MRC consider  what  fur ther  observat ions

may  se rve  e i t he r  t o  ve r i f y  o r  d i scoun t  t h i s  resu l t .  The  d i l u t i ons  a t

o the r  pos i t i ons  re la t i ve  to  the  d i l u t i on  nea r  the  d i f f use rs  a re

s im i l a r  t o  t he  comparab le  re la t i ve  d i l u t i ons  obse rved  i n  the  s tudy  o f

November  25 ,  1986 .  See  Tab le  2 -2 -1  (Re i t ze l ,  e t  a l ,  1 -987 ,  P .6 )  and

Tab le  2 -7 -2 .
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Tab le  2 -7 -3  g i ves  the  max imum obse rved  dye  concen t ra t i ons  a t

va r ious  pos i t i ons  fo r  t he  two  dye  s tud ies  ca r r i ed  ou t  on  November  25 ,

1986 and May 27,  1987.  AT is  the t ime d i f ference between maximums and

pos i t i on  l ' s  max imum.  Co lumns  4  and  7  i n  Tab le  2 -7 -3  show the

agreement  between the two exper iments.

In  the l lay 27,  1987 study i t  appears to  us that  the dye was

v i s ib le  fo r  a  l onge r  pe r iod  compared  to  ea r l i e r  dye  s tud ies .  The  dye

concen t ra t i on  and  the  tempera tu re  p ro f i l es  a t  Pos i t i ons  1  th rough  4

a re  shown  in  F igu re  2 -7  -5 .

The re  a re  seve ra l  po in t s  wor th  no t i ng  i n  t h i s  s tudy .  These

po in t s  a re  l i s t ed  be low .

1 .  As  the  dye  s t r i pe  reached  the  Un i t  2  d i f f use r  l i ne ,  i t  sp l i t  i n to

two  dye  s t r i pes .  The  o f f sho re  pa r t  o f  t he  s t r i pe  moved  fu r the r

of fshore and downcoast  whi le  the inshore s t r ipe cont inued to move

upcoas t  ( see  F igu re  2 -7 -6 ) .  The  o f f sho re  pa r t  o f  t he  dye  s t r i pe  has

been g iven fur ther  of fshore momentum f rom entra inment  in to the Uni t  2

d i f f use r  l i ne .  The  movemen t  o f  t h i s  o f f sho re  pa r t  o f  t he  dye  s t r i pe

downcoas t  can  be  exp la ined  by  the  cu r ren t  reve rsa l  a t  t h i s  pos i t i on .

2 .  F igu re  2 -7 -7  i nd i ca tes  tha t  t he  no r th  ke lp  bed  s lowed  the  f l ow

th rough  i t .

3 .  A t  pos i t i on  4  ( see  F igu re  2 -7 -8 ) ,  t he  dye  s t r i pe  reve rsed  i t s

d i rec t i on  to  downcoas t  be f  o re  i t  passed  the  boa t .  I ^ l e  have  taken  th i s

reve rsa l  i n to  cons ide ra t i on  when  we  es t ima ted  the  quas i - s tudy  dye

concen t ra t i on  a t  pos i t i on  4 .  The re fo re ,  ou r  es t ima te  fo r  t he

d i l u t i on  a t  t h i s  pos i t i on  g i ven  i n  Tab le  2 -7 -2  i s  an  app rox ima t i on .

I  4 .  As  the  cu r ren t  reve rsed  d i rec t i on ,  an  o f f sho re  downcoas t  p lume
I

f r on t  was  f o rmed  ( see  F igu re  2 -7 -9 ) .

5 .  The  o f f sho re  s t r i pe ,  men t ioned  i n  po in t  1 ,  moved  o f f sho re  and

downcoast  unt i l  i t  reached the p lume f ront  and then i t  spread out  and

I
I

I
I
I L7
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moved a long the f ront  in  the downcoast  d i rect ion.  We have measured

the  dye  concen t ra t i on  a long  th i s  f ron t  a t  1  m be low  the  su r face .  The

measuremen ts  i nd i ca te  tha t  t h i s  s t r i pe  was  d i l u ted  5 -10  t imes  s ince

i t  emerged  f rom the  d i f f use r  sys tem.  F igu re  2 -7  -10  shows  the  dye -

concen t ra t i on  and  tempera tu re  p ro f i l es  i ns ide  th i s  dye  s t r i pe
(pos i t i on  5 )  and  a l ong  t he  edge  (pos i t i on  6 ) .

F i gu res  2 -7 -LL  and  2 -7 -LZ  show

I the inshore s t r ipe towards the Uni t  2
I

the reverse of  the movement  of

d i f f use r  l i ne .

demons t ra tes  the  fo l l ow ing-  I n  Conc lus ion ,  t h i s  dye  s tudy

I  po in t s :

I  1 .  The  i n te rac t i on  o f  t he  p lumes  o f  Un i t s  2  and  3

2.  When the current  reversed d i rect ion,  the p lume shape changed

qu i ck l y .

3 .  As  the  cu r ren t  reve rsed  f rom upcoas t  t o  downcoas t ,  t he  upcoas t

wa te r  qu i ck l y  c lea red  and  the  downcoas t  wa te r  became more  tu rb id .

I
I
I
I
I
I
I
I
t
I
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F igu re  2 -7 - l : Shows upeoast
May 27,  L987

plume at the beginning of
dye  expe r imen t .  T ime :  11 :55

Dye from Unit
pho to  dep ic t s
pos i t i on  1 .

3  d i f f use r .  Wh i te  spo t  i n  t he
the boat r+hich is anchored at

T ime  z  L2 :36 .

F igu re  2 -7 -2 :

L9
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TABLE 2 -7 .L

t ' lay 27,  1987 Dye Study parameters

PAMI'IETER VALUE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t

Loca t i on  o f  r e l ease

Amount  of  re lease

Dye  i n j ec t i on  s ta r t

Dye  i n jec t i on  pe r iod

Dye  Concen t ra t i on
as emerged f rom por ts

Rate of  water  d ischarge
f rom Un i t  3 .

Number of  pumps operat ing;
Uni t  2

Number of  pumps operat ing;
Uni t  3

Power  l eve l ;  Un i t  2

Power  l eve l ;  Un i t  3

Number of  t imes boat  anchored and dye
s t r i pe  passed  the  boa t ;  measuremen ts
were taken at  I  m below water  sur face

Number  o f  t i r nes  ve r t i ca l  p ro f i l es  o f
dye concentrat ion and temperature were
carr ied out

In to Uni t  3  in take

9 .1  kg

L2 :4L  P .M .

8 minutes

360  ppb

52  m3 /sec

4

3 .992

LO07"

967"

4  (See  F igu re  2 -7 -3 ;
pos i t i ons  1 ,  2 ,  3 ,  &  4 )

6  (See  F igu re  2 -7 -3 ;
pos i t i ons  1 ,  2 ,  3 ,  4 ,
5 ,  and  6 )
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TABLE 2-7-2

May 27 ,  1987 Dye Study  Resu l ts

POSITION CONCENTRATION
cs

DILUTION
(360/cs) -1

DISTANCE FROM
DIFFUSER LINE

WATER
DEPTH

I

2

3

4

152 ppb

62 ppb

27 ppb

46 ppb

1.36

4 .8

L2  .33

6 .82

75

400

700

1000

10.  5

T2 .L

L3  .6

13 .  6

m

m

m

m

. .  
TABLE 2 -7  -3

Maximum Observed-  Dye Concentrat ions at  Var ious Posi t ions

25Nov86 Study 27Y1ay87 Study

Pos  i t  i on AT
mins

Maximum Maximum/
value maximum at
(ppb )  Pos i t i on  I

AT
mins

Maximum Maximum/
value maximum at
(ppb )  r os i t i on  1

I

2

3

4

0

30

75

r20

40

24

10

7

1
' L . 7

4.0

5 .7

0

34

75

t25

90

47

L2*

L4

1

1 .9

7  . 5 ; ,

6 .4

'kPos i t  ion
ke lp  bed .

the  l ee  s ide  o f  t he  no r th  San  Ono f re

z3

3  fo r  t h i s  s tudy  i s  on
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F igu re  2 -7 -62  No t i ce  t he  sp l i t  o f  t he  dye  s t r iPe .  The
o f f sho re  s t r iPe  i s  mov ing  o f f sho re  and
downcoast  whi le  the inshore s t r ipe is  moving
o f f sho re  and  upcoas t .  Boa t  i s  anchored  a t
pos i t i on  2 .  T ime :  14 :05

I
I
I
I 25



F igu re  2 -7 -7 : I n t e r a c t i o n  o f  t h e
the  nor th  SOK bed.
p o s i t i o n  3 .  T i m e :

inshore s t r ipe wi th
Boat is anchored at
] .4222

26



F igu re  2 -7 -8 : Not ice the s tar t  o f  the change of  p lume
shape due to current  reversal .  Boat  is
i n  pos i t i on  4 .  T ime :  15 :56 .

-l

Not ice  the  p lume f ron t ;  the  movement  o f
the  o f fshore  s t r ipe  to  th is  f ron t  and the
t u r b i d i t y  o f  t h e  d o w n c o a s t  w a t e r  d u e  t o
c u r r e n t  a n d  p l u m e  r e v e r s a l .  T i m e :  L 6 2 4 4 .

F igu re  2 -7 -9 :

27
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F igu re  2 -7 -LL : The reverse of
inshore s t r ipe
l i ne .  T ime :

the movement of the
towards Uni t  2  d i f fuser

17 :01 .

E-a1rr.1-rLr -y5 i :ry r

N o t i c e  t h e  d e f l e c t i o n  o f  t h e  i n s h o r e
s t r ipe  w i th  nor th  SOK ke lp  bed dur ing
the  movement  o f  the  s t r ipe  towards
U n i t  2  d i f f u s e r  l i n e .  T i m e :  L 7 : 2 2 .

F igu re  2 -7 -L2 :

29
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